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�e primary heat source from the sunlight is solar energy, which is used in photovoltaic panels, solar power plates, photovoltaic
streetlights, and solar-based hybrid nanocomposites. A hybrid nano�uid is traversing an expanding sheet in this investigation.
Maxwell �uid stream with two nanoparticles is going towards a trough with a parabolic form and is situated within the solar
aircraft wing to investigate the phenomena of heat transfer rate. �e term solar thermal radiation was introduced to describe heat
transfer occurrence. �e e�ectiveness of heat transmission from airplane wings is assessed by taking into account unique
phenomena such as magnetic �eld and heat source. �e bvp4c procedure was applied to quantitatively explain the energy and
motion equations with MATLAB software. �e copper (Cu) and graphene oxide (GO) nanosolid particles are mixed with sodium
alginate (SA), a common liquid, to form the nanosolid particles. Numerous control variables are thoroughly examined, including
temperature, shear stress, motion, friction component, and Nusselt number.�e skin-friction coe�cient upsurges with a growing
magnetic impression. �e upsurge in Deborah number reduces the skin-friction coe�cient. �e heat source impression declines
the heat transport rate but upsurges the skin-friction coe�cient. �e skin-friction coe�cient and heat transport rate increase with
growing magnetic impression. When it comes to heat transfer analysis, hybrid nano�uid e�ciency is substantially superior to that
of regular nano�uid.

1. Introduction

�e primary cause of pollution and increase in atmospheric
CO2 concentrations is the production and consumption of
energy; hence, lowering CO2 emissions and transitioning to
carbon-free energy sources are essential for the sustainability
of life on Earth. Experts are actively investigating the use of
nanotech and solar radiation to improve the e�ciency of
�ying. Analysts are now investigating how to use nanotech

and sunshine radiation to increase the productivity of air-
craft. Brewster [1] analysed and reported the nature of ra-
diative heat transfer. By embedding microparticles in
standard heat exchangers, Choi and Eastman [2] suggested
that a whole new class of heat exchangers may be developed.
Suresh et al. [3] studied heat transfer e�ects on laminar
convective �ow in a pressure droplet features past an
unvaryingly rounded tube via Al2O3–Cu/water hybrid
nano�uid. �e power management plan for solar-powered
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high-level long-endurance aircraft was researched by Gao
et al. [4]. +e size of a solar/hydrogen structure for high
altitudes and long-endurance airplanes was covered by
Barbosa et al. [5]. +e flow and energy transport in top-
convective Maxwell fluid above an exponentially stretched
surface with the Cattaneo–Christov heat flux were subjected
by Ahmad et al. [6]. As described in Das et al.’s [7] study, the
computational analysis of the time-dependent laminar hy-
dromagnetic boundary layer flow and energy transport of
nanofluids across an accelerated convective heat heated
stretched sheet. Current research on the production, thermal
physical features, heat transmission, pressure drop features,
potential uses, and limitations of hybrid nanofluids was
compiled by Sarkar et al. [8]. An experiment on temperature
and nanosized particles volume with thermal conductivity of
ZnO–TiO2/EG hybrid nanofluid was investigated by
Toghraie et al. [9].

Efficacy in energy transport is currently the most
important requirement from an industry standpoint.
Modern businesses will not be able to function with
conventional cooling solutions. Nanofluids have great
promise as effective heat transfer devices. Microchooses,
100 nm metering, are involved in this phenomenon and
can be detected in ethylene, water, oil, or glycol. Typically,
the metals, oxide, carbon graphite, nitrides, carbides, and
nanotubes are confined in nanostructures. Since then,
numeral techniques have been established in a direction to
increase the heat exposure of nanofluids. Nanoparticles,
heat diffusion, Brownian motion, thermophoresis, and
other techniques are among them. Using the Buongiorno
model, Farooq et al. [10] examined hydromagnetic
Maxwell fluid with nanomaterials on a surface that is
extending exponentially while also accounting for ther-
mophoretic and Brownian motion phenomena. Logana-
than et al. [11] cast off the Cattaneo–Christov heat flux
model to study the impact of second-order slip, reaction
rate, and cross-diffusion properties on the hydromagnetic
convective Oldroyd-B liquid flow towards a stretchable
surface. Maleki et al. [12] inspected the impression of the
Eckert amount, temperature and motion slipping pa-
rameters, radiation, suction or blowing, heat source/sink,
and tiny particle volume fraction on the motion and heat
transmission on the flow and heat transmission over a
porous plain plate.

+e research about non-Newtonian fluids has recently
attracted a lot of interest. +is is due to their wide range of
industrial product applications. A most crucial factor in
geoscience, biomechanics, and industries is how fluids
flow through the porous material, including water
through rock, to regulate skin temperature and filter out
impurities. Typically, more than one fundamental equa-
tion cannot adequately describe these fluids. Due to the
variety of these fluids, many constitutive equations are
therefore presented. +e three primary categories of non-
Newtonian fluids are integral, rate, and differential kinds.
+e nonviscous fluids rate type includes Maxwell fluid.
+is lesson highlights the benefits of downtime. Abdel-
malek et al. [13] analyzed the double-diffusion occurrence
in Carreau liquid transient, a wedge-formed frame with

strain relations and connections for heat physical features.
+e advancements in the primary cycles and relevant
features, CSP (Concentrated Solar Power) techniques,
heat exchange, and phase transition substance applied for
thermal energy storage were the main topics of Khan-
delwal et al.’s [14] study of the integrated solar combined
cycle system. +e thermally stratiform flow of Oldroyd-B
liquid caused by a stretchable sheet was explored by
Loganathan et al. [15] with the effects of radiation and
chemical reactions. To perform better, Rubbi et al. [16]
developed a working fluid from soybean oil and Ti3C2
particles for use in a hybrid photovoltaic-thermal (PV-T)
solar gatherer. Loganathan et al. [17] discovered the en-
tropy investigation of third-order nanofluid flow with the
impression of inclined magnetic impact across a con-
vective surface. Loganathan et al. [18] addressed the
impression of hydromagnetic Darcy–Forchheimer third-
grade nanofluid flow towards a linear elastic sheet. Waini
et al. [19] evaluated the constant mixed convective for
both assisting and opposing flows over an erect surface
immersed in a porous mode with Al2O3–Cu/water hybrid
nanofluid. +rough the development of a total energy
optimizing model that incorporates the connection of
increased energy conversion and additional energy usage,
Wu et al. [20] concentrated on evaluating the energy
concert of a symmetrical Λ-formed movable arm solar
aircraft.

Usage for the impacts of magnetic influence on non-
Newtonian fluids is expanding in a variety of industries,
including chemical engineering, polymeric technologies,
MHD generators, nuclear reactors, petroleum industries,
and acceleration, geothermal heat, and plasma investiga-
tions. Ahmad et al. [21] studied an applied magnetic field,
thermal dissipation, a heat source, and convective boundary
circumstances; heat transfer is theoretically enhanced for
graphene oxide/kerosene oil and graphene oxide-silver/
kerosene oil hybrid nanofluids over a porous stretchable
sheet. By employing hybrid nanofluid (CNT (carbon
nanotube)-Al2O3/water and CNT-Fe3O4/water) as a cooling
under the encouragement of an external magnetic field,
Anitha et al. [22] inspected the energy transference per-
formance of an advanced manufacturing double-tube heat
exchanger. Gul et al. [23] discovered the heat insulation of
the hybrid nanofluid flow in four distinct scenarios of
conical gap between a cone and disc flow, involving 1st static
cone revolving disc, 2nd static cone spinning disc, 3rd cone
and disk rotation in much the same way, and 4th cone and
disc rotation in the opposite direction. In the company of the
convective situation, Hussain et al. [24] concentrated on
hybrid nanoliquid flow through an exponentially extending
spinning surface. +e thermal characteristics of the moving
copper-iron (II, III)/oxide-engine oil Casson fluid with
nanoparticles in the solar parabolic trough absorber were
explored by Jamshed et al. in [25]. To deepen the experi-
ments of the sunlight aircraft wings with different assets like
porous mode, Cattaneo–Christov heat flux, viscosity dissi-
pation, heating and flow of energy, and entropy creation,
Jamshed et al. [26] researched heat exchange by utilizing the
tangent hyperbolic nanocomposite past inside solar wings
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solar parabolic trough receiver. Jamshed et al. [27] evaluated
the flow and heat transmission characteristics of a Cu–TiO2/
tangent hyperbolic hybrid nanofluid of this sort across a
slippery surface. +e temperature distribution and entropy
creation analysis of third-grade nanofluid flow forward into
stretchy sheet with oriented magnetic impacts, thermal
radiation, heat source/sink, and convective thermal influ-
ences was researched by Jamshed [28]. Loganathan et al. [29]
utilized a third-grade fluid flow with nanoparticles with zero
mass flux and a non-Fourier model to analyze entropy and
heat transfer. With the assistance of Cattaneo–Christov dual
diffusion, Loganathan et al. [30] defined the effect of the
hydrodynamic radiative Maxwell fluid model on a hot
surface. Jamshed et al. [31] investigated radiative
Prandtl–Eyring hybrid nanofluid in a parabolic trough
surface within a solar water pump to analyze the viscid
dissipation, heat generation, and entropy. Muhammad et al.
[32] researched the time-dependent squeezing flow of a
hybrid nanofluid (having CNTs +CuO/water) and a nano-
fluid (having CNTs/water) with the melting impact and
viscid dissipation to designate the behavior of heat exchange,
entropy formation, and bean amount. To optimize the
creation of entropy of Williamson fluid flow towards a plain
and stretchy surface, Qayyum et al. [33] tested the influence
of hydromagnetic, nonlinear thermal radiation, Dar-
cy–Forchheimer porous mode, viscous dissipation, 1st-or-
der motion slip, and convective boundary circumstance. To
manage the flow system heat transfer, Saeed et al. [34]
employed the slip conditions created by a whirling disc,
thermal stratification, and nonlinear thermal radiation in the
solution of the Darcy–Forchheimer flow for TiO2–Ag/H2O
hybrid nanofluid. +e time-dependent Maxwell Cu–Al2O3/
sodium alginate hybrid nanofluid approaching a stretchy/
shrinking surface with radiative heat action and energy
transmission was researched by Zainal et al. [35].

Several academics have been interested in the flow of a
viscous caused by a stretched sheet. +is is a result of their
many uses in the polymeric industry worldwide, envi-
ronmental contamination, biological processes, aerody-
namic extraction of plastic sheets, manufacture of glass
fiber along a liquid film and condensation process, chilling
and/or dryness of papers and textile, and so on. Ahmad
et al. [36] investigated the effects of brick-shaped nano-
structured materials made of cerium oxide (CeO2) and zinc
oxide (ZnO) on the time-dependent three-dimensional
water-driven hybrid nanofluid flow. In addition to the
benefits of thermal defeat and the non-Fourier concept for
energy flux, Algehyne et al. [37] revealed the heat transport
in Maxwell MoS2–Ag/engine oil hybrid nanofluid past
across an endless stretchy erect porous sheet. Bhatta-
charyya et al. [38] inspected an electrically conducted
Maxwell hybrid nanofluid fluid covering Cu and graphene
oxide nanoparticles with time-dependent aligned magnetic
field and velocity slip conditions over a linearly stretched
sheet. On a convectively heated Riga plate with Catta-
neo–Christov theory, Eswaramoorthi et al. [39] deliberated
the effects of glycerin-based carbon nanotubes with motion
slip in a porous material described by Darcy and For-
chheimer. Ouni et al. [40] discussed the heat generation

and viscous dissipation impression of Oldroyd-B fluid flow
with copper-gold/engine oil hybrid nanoparticles with a
parabolic trough surface collector within a solar water
pump. Ali et al. [41] discussed the heat transportation and
energy creation of carboxymethyl cellulose water-based
cross hybrid nanofluid flow. Iftikhar et al. [36] researched
the influence of heat generation/absorption of three-di-
mensional time-dependent brick from zinc-oxide hybrid
nanofluid. A study on MHD radiative bidirectional hybrid
nanofluid flow to analyze thermal performance was de-
liberated by Iftikhar et al. [42]. Iftikhar et al. [43] inspected
the heat transference of blade-formatted cadmium tellu-
ride-graphite nanocomposites hybrid nanofluid flow under
electromagnetohydrodynamics. Iftikhar et al. [44] studied
an entropy creation of sphere-sized bidirectional hybrid
nanofluid along with varying thermal performance. Using
the Williamson model, Hussain [45] investigated the vis-
cous dissipation, thermal radiation, and entropy creation of
a hybrid nanofluid (Cu-graphene oxide/sodium alginate)
that was situated within solar airplane wings and moved
into a trough with a parabolic form. According to Jamshed
et al. [46], time-independent hybrid nanofluid (Cu-silicon
dioxide/engine oil) flow and thermal transport properties
are affected by nanosolid particle morphologies, porosity
substantial, heat generator, viscid dissipative, and radiative
flux.

In solar aircraft wings, a trough with a parabolic shape
called (PTSC) captures solar thermal energy in the system of
solar radiative sprinkling. +e quest for more expensive and
alternative fuel sources will be significantly impacted by
aviation studies. +e heat transference rate increases when
established hybrid nanofluids are used in place of conven-
tional nanofluids. Because they were obtained under entirely
cutting-edge substantial circumstances, the research find-
ings will be helpful to fresh scientists.

+e latest results can aid in future advancements by
allowing for the assessment of the thermal system heat effect
while taking into consideration various non-Newtonian
hybrid nanofluids (Carreau, second-grade, tangent hyper-
bolic fluid, Casson, micropolar nanofluids, etc.). Further-
more, the extending approach may be used to simulate the
effects of magneto-slip movement as well as temperature-
dependent fluidity and porosity.

+e research model may plug the space in heat trans-
mission by utilizing radiative Maxwell hybrid nanofluid
flows on a penetration stretchable surface, changing thermal
conductivity, heat source, and MHD (magnetohydrody-
namic) impact. +e theoretical motion of the nanofluids is
represented using the Tiwari and Das model. In this study,
copper (Cu) and graphene oxide (GO) hybrid nanoparticles
are used, with sodium alginate (SA) serving as the regular
fluid. +e Maxwell hybrid nanofluid’s leading equation will
be converted into ordinary differential equations with the
proper parallel transformations.

2. Mathematical Formulation

+e following are the circumstances and guiding principles
that govern the flow model:
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(i) Two-dimensional unsteady laminar flow.
(ii) Boundary layer guesstimates.
(iii) Tiwari–Das model (single stage system).
(iv) Radiative Maxwell hybrid nanofluid.
(v) Piercing mode.
(vi) On the x-axis, a magnetic field B(t) �

B0(1 − ξt)− (1/2) is applied.
(vii) Flow with heat source and viscous dissipation.

+e solar aircraft application modelling and flow dia-
gram are given in Figures 1 and 2, respectively. Below
mentioned equations are the governing equation [21, 45] for
existing research work:

Equation of continuity:
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+e boundary situations for the present situation are as
tracks [31, 40]:

u � Uw + Nw

zu

zy
, v � Vw , − k0

zT

zy
  � hf Tw − T( , at y � 0, u⟶ 0, T⟶ T∞, at y⟶∞. (4)

+e apparatuses of velocity in the consistent coordinates
of y and x are meant by v (m/s) and u (m/s), respectively,
where T (K) is the fluid temperature, λ is the relaxation time,
Nw depicts the slip length, Vw signifies the encompassing
plate porosity, and k0 shows the material porousness.
Furthermore, hbnf stands for hybrid nanofluid, nf stands for

nanofluid, Bf stands for base fluid, (ρCp)hbnfdenotes the heat
capacity of the hybrid nanofluid, B0 (Tesla-T) depicts the
magnetic field strength, σhbnf depicts the electrical con-
ductivity, khbnf denotes the thermal conductivity of the
hybrid nanofluid, ρhbnf denotes the hybrid nanofluid den-
sity, and μhbnf denotes the hybrid nanofluid dynamic

(a)

Parabolic Shaped
Reflective Trough

Hybrid Nanofluid Flowing
inside a Parabolic Trough

Central Heat Pipe

Porous Stretching Sheet in PTSC

HBNF

Receiver

(b)

Figure 1: Methodical picture of existing theoretic research.
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viscosity.Cp is the specific heat at unvarying pressure, M

depicts the shape factor (3 for sphere), ϕCu depicts the
volume fraction of Cu, ϕGO depicts the volume fraction of
GO, and kBf, μBf, ρBf, and σBf denote the thermal con-
ductivity, dynamic viscosity, density, and electrical con-
ductivity of the SA base fluid, respectively. +e subscripts
Bf, Cu, and GO denote the amounts of base fluid, Cu

nanoparticle, and GO nanoparticle, respectively. As a result,
Table 1 contains information on the working pure fluid as
well as two different nanomaterials Cu and GO, and the
hybrid nanoparticle physical properties are given in Table 2.

+e penultimate term in energy (3), where qr indicates
the radiative heat flux and is delineated using the Rosseland
guesstimate [38, 45], represents thermal radiation

qr �
− 4σ∗

3k∗
zT

4

zy
, (5)

where σ∗ is the Stefan–Boltzmann constant and k∗ corre-
sponds to the coefficient of mean absorption. Now, using the
Taylor series for the term T4 at a location T∞ and dis-
regarding the higher order terms in approximation, the
following final form may be obtained.

Here, T4 is a linear connection of temperature through
Taylor’s arrangement extension about T∞ and disregarding
progressive terms; thus,

T
4 ≈ 4T

3
∞T − 3T

4
∞. (6)

In the current situation, we may simplify our model
analysis by taking into account the following nondimen-
sional variables [19, 38, 45]:
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f. (7)

+e primes now stand for differentiation of the pseu-
dosimilarity variables. According to the scientific flow
model, a traveling flat plate with an uneven expansion
motion and an isolating surface temperature is summarized
as follows [38, 45]:

Uw �
bx

(1 − ξt)
andTw � T∞ +

b
∗
x

(1 − ξt)
, (8)

where the initial expansion rate and heat variance, respec-
tively, are denoted by b and b∗. +e temperatures of the
surface and surroundings are represented, respectively, by
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Figure 2: Movement model picture.
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Tw and T∞. Temperature fluctuation puts the plate surface
in harm because it is designed to be slick.

Using the similarity modifications (7), create controlling
equations (1)–(4), where continuity (1) is completely fulfilled

and the other required equations adopt the dimensionless
form shown as follows:

f
‴

+ ϕaϕbff″ − ϕaϕb f′( 
2

− ϕaϕb

ξ
b
f′ − ϕaϕb

ξ
b

η
2

f″ − Kf′ − β ϕaϕbf
2
f
‴

− 2ϕaϕbff′f″  − ϕaϕeMn
2
f′ � 0, (9)

θ″ 1 +
1
ϕd

PrNr  + Pr
ϕc

ϕd

fθ′ − f′θ − A θ +
η
2
θ′  +

Ec

ϕaϕc

f″2 +
1
ϕc

Qθ  � 0, (10)

with the boundary circumstances
f(0) � S, f′(0) � 1 + Λf″, θ′(0)

� − Bi(1 − θ), at η � 0.f′(∞)

⟶ 0, θ(∞)⟶ 0, at η⟶∞.

(11)

Table 2: Cu − GO/SA hybrid nanoparticle physical properties [38, 45].

Physical characteristics SA Cu GO
ρ 989 8933 1800
Cp 4175 385.0 717
k 0.6376 401.00 5000
σ 2.6×10− 4 5.96×107 1.1× 10− 5

Pr 6.5 - -

Table 3: Evaluation concerning the values of − θ′ (0) with Pr, when Bi⟶∞, and absenteeism of further remaining parameters.

Pr Das et al. [7] Jamshed et al. [25] Hussain [45] Current work
1 1.00000000 1.00000000 1.00000000 1.00000000
3 1.92357431 1.92357420 1.92357420 1.923682566
7 3.07314679 3.07314651 3.07314651 3.072250191
10 3.72055436 3.72055429 3.72055429 3.720673886
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+e unsteadiness parameter (A), porous medium pa-
rameter (K), Deborah number (β), Hartmann (magnetic)
parameter (Mn), Eckert number (Ec), heat source parameter
(Q), Prandtl number (Pr), radiation parameter (Nr), suc-
tion/injection parameter (S), velocity slip parameter (Λ),
and Biot number (Bi) are all terms used to describe the
participation of dimensionless restrictions in equations
(9)–(11). +ese variables are stated numerically as

ϕa �
μBf

μhbnf

,ϕb �
(ρ)hbnf

(ρ)Bf

, ϕe �
(σ)hbnf

(σ)Bf

,ϕc �
ρCp 

hbnf

ρCp 
Bf

,

ϕd �
(k)hbnf

(k)Bf

, A �
ξ
b
, K �

]Bf(1 − ξt)

bk
, β �

λUw

x
,

Mn
2

�
σBfB

2
0

ρBfb
, Ec �

U
2
w

Cp 
Bf

Tw − T∞( 
, Q �

Q0x

ρCp 
Bf

Uw

,

Pr �
]Bf

∝ Bf

, Nr �
16σ∗T3

∞

3k
∗]Bf ρCp 

Bf

, S � − Vw

�������
(1 − ξt)

b]Bf



,

Λ �

����������
b

(1 − ξt)]Bf



Nw, Bi �
hf

k0

����������
]Bf(1 − ξt)

b



.

(12)

+e shear stress and heat transport rate are the physical
quantities of engineering practical significance, and they are
delineated as follows.

+e shear stress is Cf � τw/ρBfU2
w
, and the Nusselt

number is well-defined as Nux � xqw/kBf(Tw − T∞).
+e surface shear stress τw is assumed by τw � μhbnf

(zu/zy)y�0, and we get

CfRe
1/2
x �

1
ϕa

f″(0)]. (13)

+e rate of heat transfer qw is assumed by
qw � − khbnf(zT/zy)y�0 + (qr)y�0, and we get

NuxRe
− 1/2
x � − ϕd[1 + Nr]θ′(0), (14)

where Rex � xuw/]Bf is the Reynolds number.

3. Numerical Structure

Equations are solved via the bvp4c technique. All numerical
values and graphs are found with MATLAB software which
is discussed in through tables and graphs. Let

f � y(1), f′ � y(2), f″ � y(3), θ � y(4), θ′ � y(5). (15)

Equations (9)–(11) are reduced into a new form as

f
‴

+ ϕaϕby(1)y(3) − ϕaϕb(y(2))
2

− ϕaϕb

ξ
b

y(2) − ϕaϕb

ξ
b

η
2

y(3) − Ky(1)

− β ϕaϕb y(1))
2

 f
‴

− 2ϕaϕby(1)y(2)y(3  − ϕaϕeMn
2
y(2) � 0, θ″ 1 +

1
ϕd

PrNr 

+ Pr
ϕc

ϕd

y(1)y(5) − y(2)y(4) − A y(4) +
η
2

y(5)  +
Ec

ϕaϕc

(y(3))
2

+
1
ϕc

Qy(4)  � 0,

(16)
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with the boundary conditions

y0(1) � S, y0(2) � 1 + Λy0(3), y0(5) � − Bi(1 − y0(4)), at η � 0y∞(2)⟶ 0, y∞(4)⟶ 0, at η⟶∞. (17)

+e choice η(∞) � 7 or 10 indicates that each numerical
output approaches asymptotic assets ideally in this
technique.

3.1. Code Validation. Validation of present findings is
carried out with the use of contrast to current research.
Table 3 provides a comparison of the known research
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consistencies. However, extremely accurate results for the
current analysis are found.

4. Result and Discussion

Using the bvp4c technique, the characteristics of two dif-
ferent sodium alginate-based nanofluids, namely, Cu − SA

and GO − Cu/SA, are quantitatively examined. We compare
our performance of the model to the analytical ones for the
limited situation of standard Newtonian flow in the current
configuration to validate our mathematical model. +e ef-
fects of emerging flow characteristics are listed using various
graphs and table data that have been compiled.+e impact of
multiple physical parameters on motion, temperature, skin-

friction coefficient, and Nusselt parameter values obtained
with MATLAB software is exposed in Figures 2–11 and
Table 1. For the current research, we measured the values of
physical parameters as β � K � A � Nr � Ec � Q � Bi �

0.1, Mn � S � Λ � 0.2, ϕGO � 0.09, ϕCu � 0.18, an d Pr �

6.5.

Figures 3(a) and 3(b) show the decline behavior of
motion and temperature of increasing unsteadiness pa-
rameter, respectively, for both Cu/SA and Cu − GO/SA.
Figure 3(b) shows how the unsteadiness affects the heat
distribution, and it can be understood that as the un-
steadiness number is raised, the temperature distribution
drastically diminishes. +is is true since a reduction in the
temperature profile is brought on by an increase in heat
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losses of the sheet being stretched. Due to the reduction in
the heat transference rate from the sheet to the fluid for
larger quantities of the unsteady parameter, this suggests
that the cooling rate is significantly greater than the rate of
chilling for the steady flow.

Figures 4(a) and 4(b) depict the impression of the
growing Deborah number on the velocity and temperature
for both Cu/SA and Cu − GO/SA, respectively. Figure 4(a)
shows how hybrid nanomaterials and nanostructures, as well
as motion curves, are affected by the Deborah number. In
comparison to the change in Deborah, the movement of
nanoparticles and hybrid nanomaterials is decreased. +is
decrement flow behavior is caused by its elastic nature
(Maxwell fluid). In light of fluid flow, Maxwell liquid repairs

greater deformation as a result of this property. By using
greater values of the Deborah number, momentum
boundary layers are reduced. Additionally, it is looked at
whether hybrid nanoparticles are more effective than ap-
proach-related nanomaterials in terms of maximum flow
phenomena. Due to its elastic nature, flow properties are
decreasing. Also, it is shown that Maxwell liquid is warmed
up more than viscous fluid. In comparison to the instance of
the technique associated with nanomaterials, it is noticed
that the strategy associated with nanomaterials is much
more effective in obtaining the greatest thermal energy (see
Figure 4(b)).

In terms of flow behaviors, porosity has always played a
key role. However, in nanolevel streaming settings, the
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porous nature of the material is critical for the passage of
nanoparticles and thermal issues. Cu − GO/SA hybrid
nanofluid fluids continue to flow ahead of Cu/SA nanofluid
fluids, as seen in Figure 5(a) when the porosity values in-
crease. Fluids prefer to flow through the higher porosity
rather than over it as the parameter continues to rise in
value. In Figure 5(a), the flow rate for hbnf is slower than
that of nanolevel fluid because the flow seeks to flow into the
porous mode more as there are more particles present. Both
the Cu − GO/SA mixture and the Cu/SA nanomixture of
fluids are shown in Figure 5(b) in their most advanced
thermal states. Two factors might be to blame for this in-
crease: the first is the well-known explanation for lower
fluidity absorbing more heat, the second is the special
thermal transmitting properties of nanomaterials, and the

Cu − GO/SA hybrid is taking control of the Cu/SA by ab-
sorbing more heat, encouraging thermal dispersion of the
hybrid. Because of the porous surface’s ability to diminish
fluidity, which lowers the fluid velocity and raises its heat,
the porosity of the used fluid is directly related to its
viscosity.

+e impact of the suction (+ve values) and injection (− ve

values) on the motion and temperature characteristics of
both Cu/SA and Cu- GO/SA is depicted in Figure 6. As can
be observed in Figure 6(a), as the suction impression is
increased, the motion graphs and the thickness of the
momentum boundary layer both decrease. However, when
the injection parameter is increased, the velocity and mo-
mentum boundary layers are improved. Similar to this, as
the suction variable is increased, the temperature profiles
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and the width of the thermal boundary layer decrease, but
the reverse tendency is seen in the situation of blowing, as
seen in Figure 6(b).

Fluid flow with Cu − GO/SA and Cu/SA can have their
flow rates restricted by the velocity slip constraint. +e slip
parameter slipperiness is overshadowed by the strength of
solid materials, which is what would be causing the slow flow
rate seen in Figure 7(a) for its boosted amounts. Figure 7(b)
depicts the decline in temperature profiles of the upsurge
velocity slip parameter.

As understood in Figure 8(a), the velocity rises as the
magnetic field increases as a result of both Cu/SA and Cu −

GO/SA flow. Opposite impression is shown for temperature;
that is, the temperature declines with growing magnetic (see
Figure 8(b)).

Figure 9(a) depicts the influence of bothCu/SA andCu −

GO/SA volumetric fraction parameters on velocity. +e

nanofluid flow slows down as the intensity increases. +is
occurrence occurs as a result of friction escalating, and fluid
viscidness increases with increasing nanofluid volume
fraction. As enhanced, the hybrid nanofluid has a faster
motion than regular nanofluid. With increases in volume
fraction, the fluid temperature rises noticeably, as seen in
Figure 9(b). +ese conclusions support our concept that
adding nanomaterials to regular fluids recovers thermal
conductivity and increases thermal efficacy.

Figure 10(a) illustrates how the Biot quantity Bi raises
the heat of the Maxwell graphene hybrid nanofluid and
nanofluid. +is may be explained by pointing out that an
increase in Biot number grows in convective heat transport
at the surface, which raises the temperature. It is evident
from Figure 10(b) that raising Eckert quantities causes the
heat flow to increase. +e relationship Eckert establishes
between enthalpy and kinetic energy and the reality that the

Table 4: +e skin-friction and Nusselt number values for Pr � 6.5.

β Mn K A Pr Ec Nr Q Bi S Λ ϕCu ϕGO CfxRe1/2x NuxRe− 1/2
x

0.1
0.5
1

0.2
0.1
0.2
0.3

0.1
0.1
0.5
1

0.1
0.1
0.5
1

6.5
4.5
6.5
8.5

0.1
0.1
0.2
0.3

0.1
0.1
0.2
0.3

0.10.1
0.20.3

0.1
0.1
0.2
0.3

0.2–0.4
–0.2 0.2

0.4

0.2
0.1
0.5
1

0.18
0.09
0.14
0.18

0.09
0.09
0.14
0.18

–2.007929558–2.218466432
–2.462615810–2.025015280
–2.007929558–1.978850427
–2.007929558–2.224604383
–2.449624474–2.007929558
–2.186074026–2.386574079
–2.007929543–2.007929558
–2.007929560–2.007929558
–2.007929562–2.007929562
–2.007929558–2.007929548
–2.007929543–2.007929558
–2.007929554–2.007929541
–2.007929558–2.007929556
–2.007929554–1.512755614
–1.658541706–2.007929558
–2.215655645–2.304959505
–1.470390874–1.036070950
–1.504092052–1.924981668

–2.330362054

0.203399471
0.198911995
0.193351315
0.203103094
0.203399471
0.203900759
0.203399471
0.199526545
0.195200657
0.203399471
0.206948785
0.210061001
0.201634394
0.203399471
0.204265376
0.203399471
0.184438877
0.165478283
0.203399471
0.220592104
0.237506074
0.203399471
0.200507438
0.194257513
0.203399471
0.384590061
0.547020898
0.197777437
0.199618121
0.203399471
0.205201976
0.199947269
0.208729347
0.211806558
0.164188753
0.21118982 9
0.256863623
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overall process is completed in the presence of viscidness
while kinetic energy is converted to internal energy can both
be used to clarify this characteristic of Maxwell fluid with
copper and graphene nanospheres. As a result, viscous
dissipation can raise a fluid temperature more quickly.

+e thermal scatter in the Cu − GO/SA and Cu/SA

nanofluids is explained in Figure 11(a) to increase the heat
generation constraint. According to the parameter, it tends
to increase the flow’s surrounding thermal conditions. +is
will demonstrate improved thermal diffusion for the two
fluid flow combinations. +e heat is seen to be decreasing in
tendency while the Prandtl number is increasing in
Figure 11(b). Failures in the heat curve are seen because the
greater Prandtl number denotes the lower thermal diffu-
sivity.+e temperature of the hbnf and nf grows better with
an increase in radiation parameter, as shown in Figure 11(c).
In reality, the radiation goes up the fluid ability to transfer
heat, which causes the thermal boundary layer to expand
and, as a consequence, lowers the fluid temperature.

Table 4 illustrates the various physical parameters values
with skin-friction coefficient and heat transfer rate. +e
velocity declines and temperature increase when both
nanoparticles have the same volume fraction value.+e skin-
friction coefficient declines with Deborah, unsteadiness, and
porosity parameters, while the opposite behavior shows for
the magnetic parameter. +e Nusselt number upsurges with
Prandtl, radiation, and Biot number. Both the thermal and
motion impressions increase with the velocity slip param-
eter. +e skin-friction declines, and temperature grows with
suction/bowing influence.

5. Conclusions

+e goal of the existing research is to boost the solar energy
phenomenon, which will increase aircraft endurance and be
employed in solar aviation for a variety of uses. Maxwell
hybrid nanofluid is taken into consideration for this goal.
Graphs and tables are thoroughly examined for many
parametrical influences, including heat source, magnetic
field, viscous dissipation, thermal liquid on PTSC, and solar-
powered aircraft. +e following are the findings that result
from the issue mentioned:

(i) +e upsurge in Deborah number reduces the skin-
friction coefficient.

(ii) +e heat source parameter declines the heat transfer
rate but upsurges the skin-friction coefficient.

(iii) +e skin-friction coefficient and heat transfer rate
increase with growing magnetic impression.

(iv) +e motion profile declines with Cu/SA and raises
with Cu − GO/SA, while temperature grows for
both hybrid nano- and nanofluids.
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