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ABSTRACT 

The physical parameter outcomes of internal heat generation 

and absorption on magnetohydrodynamic fluid flow over a 

stretched surface with a Prandtl number are depicted 

graphically in this paper. The non-linear partial differential 

equation changed into ordinary differential equations and 

these equations were answered by numerically using the 

quasilinearization process along with an implicit finite 

difference scheme for leading the flow of heat transfer. The 

transfer of heat ratio at the surface level upsurges with rising 

data of heat generation     (Q > 0)/absorption (Q<0). The 

temperature increases as heat generation/absorption changes, 

as do the Prandtl number and magnetic parameters. 
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1. INTRODUCTION 
The flow over a stretching surface is significant in uses stated 

as hot rolling, metal revolving, wire drawing, extrusion, etc 

[1–3]. It is vital to identify the heat and fluid flow appearances 

of the procedure so that the final artefacts come across the 

preferred eminence specifications. The inventive work of 

Sakiadis [4] is studied over boundary layer behaviour on an 

incessant flat surface. Resulting from this, an abundant 

promise of work has been done over the last two years by L. J. 

Crane [5] and S. Sharidan [6] agreed upon by using several 

numerical techniques for different kinds of fluid flow with 

heat transfer conditions. 

Ishak [7] investigated MHD behaviour in boundary layer fluid 

flow and heat transfer due to a stretching surface. For heat 

transmission over an induced magnetic field, see Fadzilah et 

al. [8]. In the case of heat generation, Samad M A et al. [9] 

looked at steady magneto hydrodynamics heat and mass 

transfer natural convection fluid flow along a vertical 

extending surface. Anderson et al. [10] investigate the 

unstable transfer of heat delinquent over a stretching surface, 

which is stretched at a velocity that is time-dependent, and a 

new similarity result is formulated for the temperature field, 

which translates the time-dependent thermal energy equation 

to an ODE. The authors, Elbashbeshy and Bazid [11], 

considered the transfer of heat over an unsteady, stretching 

surface. In the current paper, we present the results of internal 

heat generation and absorption on unsteady 

magnetohydrodynamic boundary layer flow and the transfer 

of heat over a stretching surface. 

2. MATHEMATICAL FORMULISM 
Let us take into consideration a two-dimensional boundary 

layer fluid flow and the transferring of heat over a continuous 

stretching surface embedded in a moving incompressible, 

viscous fluid in the region y > 0, as existing in Figure 1. 

While observing the origin constant, two like and opposite 

forces can be applied quickly beside the x-axis, which can 

result in stretching of the surface, causing a flow to be 

produced. At the same time, the wall temperature Tw(t, x) of 

the surface is swiftly raised from T∞ to Tw(t, x) (>T∞). At the 

moment, the fluid flow is below the influence of the magneto 

hydrodynamics field Bo, which acts in a y-direction.

 

Figure 1: The Geometry and coordinate system. 

The partial differential equations prominent to transferring of 

heat energy and momentum are specified by the unsteady 

boundary layer. 
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Focus on the initial conditions here. 

𝑡 < 0;𝑢 = 𝑣 = 0,𝑇 = 𝑇∞      𝑓𝑜𝑟 𝑎𝑛𝑦  𝑥, 𝑦 

𝑡 ≥ 0;𝑢 = 𝑢𝑤 𝑡, 𝑥 , 𝑣 = 0 

𝑇 =  𝑇𝑤(𝑡, 𝑥)𝑢 → 0,   𝑇 → ∞at𝑦 → ∞                        (4) 

Where u and v symbolizes the velocity elements for x and y 

ways correspondingly, t is the time, σ denote the electrical 

conductivity, T denote the temperature, -density and 𝜗 be the 

kinematic viscosity. 𝛼 - thermal diffusivity, while Qo is the 

element of heat generation/absorption.Here, let us take the 
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surface velocity of 𝑢𝑤 𝑡, 𝑥   and the surface 

temperature 𝑇𝑤(𝑡, 𝑥) of the subsequent forms 

 

 𝑢𝑤 𝑡, 𝑥  =
𝑐𝑥

1−𝛾𝑡
 ,   𝑇𝑤 𝑡, 𝑥 = 𝑇∞ +

𝑐

2𝜗𝑥 2(1−𝛾𝑡 )
3

2 
      (5) 

Together c and γ are in use as the positive constant here; let us 

add the new variables that follow, 

 

𝜂 =  
𝑐

𝜗(1 − 𝛾𝑡)
 𝑦, 𝜓 =  

𝑐𝜗

(1 − 𝛾𝑡)
 𝑥𝑓(𝜂) 

 𝑇 = 𝑇∞ +
𝑐

2𝜗𝑥 2(1−𝛾𝑡 )
3

2 
𝜃 𝜂 ,   

𝐺 =
𝑇−𝑇∞

𝑇𝑊−𝑇∞
,   𝑄 =

𝑄𝑜 (1−𝛾𝑡 )

𝜌𝐶𝑝
                                          (6) 

Here 𝜓 is the function of the stream that is denoted as 

𝑢 =
𝜕𝜓

𝜕𝑦
   and  𝑣 = −

𝜕𝜓

𝜕𝑥
 ,   

We get the subsequent equations by substituting the 

transformations given in (5) and (6) into equations (1) to (3) 

 

𝑓 ′′′ −𝑀𝑓 ′ − 𝐴  𝑓 ′ +
1

2
𝜂𝑓 ′′  − 𝑓 ′2 + 𝑓𝑓 ′′ = 0         (7) 

1

𝑃𝑟
𝐺 ′′ + 𝑄𝐺 + 𝑓𝐺 ′ + 2𝑓 ′𝐺 −

1

2
𝐴 3𝐺 + 𝜂𝐺′ = 0      (8) 

Focus on the boundary conditions here (4), which are, 

𝑓 0 = 0, 𝑓 ′ 0 = 1,  𝑓 ′ ∞ = 0  
𝐺 0 = 1or𝐺 ∞ = 0                                                 (9) 

Here, 𝜂 be the altered dimensionless vector, f is use as the 

function of the dimensionless stream and the dimensionless 

velocity denoted by 𝑓′  . Where Pr be the Prandtl number, 𝐺 is 

dimensional temperature, M be the MHD parameter, Q be the 

heat generation and absorption parameter, 𝐴 be the non-

dimensional constant. 

Here the skin friction factor (𝑐𝑓)  and the transfer of heat 

factor in connections of Nusselt number(𝑁𝑢 ) are the 

parameters of significant interest in engineering. 

𝑐𝑓  𝑅𝑒𝑥  =
𝜏𝑤

𝜌 𝑢𝑤  2 =
𝜇(

𝜕𝑢

𝜕𝑦
)𝑦=0 

𝜌 𝑢𝑤  2 = 𝑓 ′′  0                    (10) 

Where dynamic viscosity denoted by μ, w be taken the skin 

friction and 𝑞𝑤  denote the transfer of heat from the surface. 

𝑁𝑢

 𝑅𝑒𝑥
=

𝑥𝑞𝑤

𝑘(𝑇𝑤−𝑇∞ )
=

−𝑥𝑘 (
𝜕𝑢

𝜕𝑦
)𝑦=0 

𝑘(𝑇𝑤−𝑇∞ )
= −𝐺 ′ 0                   (11) 

Here 𝑅𝑒𝑥 =
𝑢𝑤𝑥

𝜗
   is the Reynolds number. 

3. OUTCOMES AND CONFAB 
The non-linear order the numerical solutions to partial 

differential equations like (7) and (8) near the boundary 

conditions (9) were obtained by an implicit finite difference 

system along with a quasilinearization system. Inoue and Tate 

[12] and A. H. Srinivasa et al. [13] outline the procedure in 

detail after that. Here, consequent study outcomes display 

outstanding covenant when equated with the author Sharidan 

et al. [6] in the nonappearance of Q = 0, M = 0, for altered 

data of (Pr) Prandtl number = 0.01, 0.1, 1.0 using time-

dependent parameter (A) in Table. The results added are 

obtainable vividly from Figs. 2 to 5. 
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Figure 2(a) appearances Skin friction [𝒄𝒇]and (b) transfer 

of heat[𝑵𝒖] for altered data of M 

 

 
The overhead figure 2(a) & 2(b) indicates the skin friction 

aspect [𝑐𝑓] and the transfer of heat [𝑁𝑢 ] factors and 

consequently together describes the raising values of magnetic 

field M for constant data of   Pr= 0.72 andQ = 0.0. Hence it is 

supposed that as magnetic parameter upsurges the ratio of rise 

in skin friction [𝑐𝑓] factor by 28.42% and transfer of heat[𝑁𝑢 ]  

factor by 2.12% in the sort of 0≤ M ≤ 1.0. 

 

Table. Assessment results [6] for the transfer of heat  𝑮′ 𝟎   , skin friction aspect [𝒇′′  𝟎 ] for some data of Pr and A. 

Q = 0, M = 0 

A 0.8 1.2 2 

 Present Previous Present Previous Present Previous Present Previous Present Previous Present Previous 

Pr 𝐺 ′ 0  𝐺 ′ 0  −𝑓′′  0  −𝑓′′  0  𝐺 ′ 0  𝐺 ′ 0  −𝑓′′  0  −𝑓′′  0  𝐺 ′ 0  𝐺 ′ 0  −𝑓′′  0  −𝑓′′  0  

0.01 0.2091 0.2092 1.2591 1.2610 0.2175 0.2174 1.3747 1.3777 0.2338 0.2331 1.5816 1.5873 

0.1 0.2630 0.2629 1.2591 1.2610 0.3305 0.3306 1.3747 1.3777 0.4457 0.4387 1.5816 1.5873 

1 0.4722 0.4712 1.2591 1.2610 0.7890 0.7882 1.3747 1.3777 1.2445 1.2437 1.5816 1.5873 
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Figure 3(a) appearances velocity and (b) temperature 

aspect for reformed values of M  

Figures 3(a) and 3(b) show the typical velocity and 

temperature aspects of different values of M.It is evidently 

supposed that, respectively, velocity and temperature decrease 

with the rising data of the magnetic field (M) parameter with 

Q = 0.0, Pr = 0.72, and A = 2.0. Hence, the electrically 

conducting fluid disturbs the fluid flow and decreases the 

thermal and momentum boundary layer thickness. 
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Figure 4.  Illustrates influence of (a) heat generation 

aspect and (b) heat absorption (Q) on heat transfer factor. 

 

The impact of heat generation (Q > 0) /absorption parameter 

(Q<0) on transferring of heat factor Nu in the existence of the 

Prandtl number (Pr=0.72) and magnetic parameter (M= 0.5) 

is shown in Figure.4. It is perceived that Nu declines with the 

rise of Q (0 Q  0.5) for irrespective of heat generation. 

Indeed, the percentage of decline of Nu when Q rises from     

Q = 0.0 to Q = 0.5 at A = 1.5 is 25.31% although the ratio of 

rise of Nu when Q declines from Q = 0.0 to Q = -0.5 at A= 1.5 

is 22.77%. This is recognized in depth that heat mechanism 

generation allows a layer of hot fluid flow nearby the surface 

and as a final stage, the fluid flow temperature outdoes the 

surface temperature, subsequent in a decline in the rate of heat 

transfer from the surface. 

0 1 2 3 4 5

0.00

0.25

0.50

0.75

1.00

Q = 0.0, 0.25, 0.5

M= 0.5

Pr = 0.72

A = 2.0



 

 

G

(a)

 

0 1 2 3 4 5

0.00

0.25

0.50

0.75

1.00

Q = -0.5, -0.25, 0.0

M= 0.5

Pr = 0.72

A = 2.0



 

 

G

(b)

Figure 5(a) illustrates impact of heat generation (Q > 0) 

and (b) heat absorption parameter (Q <0) on transfer of 

heat factor 
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Figure 5 depicts the effect of the heat generation/absorption 

factor on temperature outlines when the Prandtl number 

(Pr=0.72) and magnetic parameter (M = 0.5) are present.It is 

obviously believed that in the presence of heat generation and 

absorption together, the thermal boundary layer thickness is 

raised. In addition, it is evident from these considerations that 

the existing numerical findings support the conditions of the 

thermal boundary layer. 

4. CONCLUSIONS 
The foremost learning has noticed the consequence of heat 

generation/absorption. Hence, the skin friction aspect and the 

heat transfer factor rise with an upsurge of the magnetic field, 

and together the velocity and temperature profiles decline for 

the stable Prandtl number and in the absence of heat 

generation/absorption. It is evidently perceived that the 

thermal boundary layer thickness is declining in the existence 

of heat generation and increases for heat absorption. The 

temperature contours rise as a result of changes in heat 

generation and absorption. The future scope of the research 

work will include the radiation and pressure work parameters. 
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