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ABSTRACT: 

This study analyzes exponentially accelerating fluid through vertically porous plate with a heat source. The 

effects of rotation, porosity, and Thermal Radiation on velocity (Speed), temperature (Warmth), and 

concentration(accumulation) profiles are investigated. Results indicate that velocity rises with heat source 

increase but decreases with radiation and rotation. Temperature increases with heat generation raises while 

concentration drops with higher Schmidt numbers. Also, Skin friction, Nusselt & Sherwood values tabulated. 
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INTRODUCTION 

Heat sources are used a lot in the processing of chemicals and polymers, like film coating, extrusion, and drying, 

because they speed up reaction and production rates. In the food industry, heat sources are used in processes like 

pasteurisation, and film coating. Controlled heating speeds up reactions, improves texture, and makes products 

more stable. [1] Kota et al. studied transient MHD flow across a vertically speeding permeable plate with viscous 

heating and warmth generation. [2] A. Selvaraj and E. Jothi looked into how the temperature of the plate rises 

in a straight line over time, with the highest values happening close to the surface of the plate. [3]-[4] Nath and 

Deka compared the behaviour of nanofluids with two stratifications to that without any stratification without and 

with Chemical reaction. [5] Rakesh Rabha and Rudra K. Deka analyzed the flow with and without stratification, 

observing that steady state(independent of time) is reached faster in the presence of stratification. [6] K.Balu  

and his collegue examines MHD across rapidly sloped plate and concentrating on the region adjacent to the 

plate. [7] Pratibha P. Ubale Patil et al. found that axial skin friction goes down as water permeability goes up, 

changes in an irregular way in air, and oscillates in both fluids when a heat source is present.[8]-[11] D. 

Lakshmikanth and his team looked into how a heat source with and without rotation, as well as the Dufour effect, 

affected a vertically accelerated isothermal plate that was undergoing chemical reaction and radiation.[12] R. 

Muthukumaraswamy and a coworker used MATLAB to make graphs of skin friction, temperature, 

concentration, and velocity profiles for different thermophysical parameters. [13]-[14] Hetnarski introduces an 

algorithm for the formulas of inverse Laplace transforms. 

Mathematical Formulation 

We are looking at a non-conductive vertical plate at 𝑧 = 0, with a viscous incompressible conducting fluid 

flowing past it. The plate is vertical and the 𝑧 axis is normal to it. The velocity, temperature and concentration 

all are eat at t=0.  The velocity components make the flow characteristics when there is constant pressure across  

flow and continuity is met. Taking these assumptions into account, the governing equations for the transient flow 

are written like this: 

https://www.bing.com/ck/a?!&&p=4475b4805a489ed71b6fa2876e2dd7c217749c35a02d7f499573a19b9348aa7dJmltdHM9MTc1OTI3NjgwMA&ptn=3&ver=2&hsh=4&fclid=0adb5a26-a435-6e81-3f22-48c9a5986f8a&u=a1L21hcHM_Jm1lcGk9MH5-RW1iZWRkZWR-QWRkcmVzc19MaW5rJnR5PTE4JnE9TWFoYWxha3NobWklMjBDb2xsZWdlT2YlMjBBcnRzJTIwJTI2JTIwU2NpZW5jZSZzcz15cGlkLllONDA3MHg2ODY2NTM1MzU1OTI3ODIxMTUzJnBwb2lzPTEzLjA4Nzc0NzU3Mzg1MjUzOV84MC4xMTEyNzQ3MTkyMzgyOF9NYWhhbGFrc2htaSUyMENvbGxlZ2VPZiUyMEFydHMlMjAlMjYlMjBTY2llbmNlX1lONDA3MHg2ODY2NTM1MzU1OTI3ODIxMTUzfiZjcD0xMy4wODc3NDh-ODAuMTExMjc1JnY9MiZzVj0xJkZPUk09TVBTUlBM&ntb=1
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The consequent dimensionless aggregate is 
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           (1)+ i×(2) and putting velocity  q = u+iv  we get , 
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RESULTS & DISCUSSION  

Solving Using Inverse technique of Laplace we have 



INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,  

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS) 

ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume XIV, Issue XI, November 2025 

www.ijltemas.in                                                                                                                                                  Page  1220 

   





   atScerfceatScerfce
2

e
C atSczatSc2

at

 

 




























QtRtatPerfceQtRtatPerfce

2

e
r

2tQRaP4
r

2QtRtatP4
at

r
2

r
2

 

   

   






















































































































































































































































































































































































































































































































































































ct
k

t
mterfce

ct
k

t
mterfce

2

e

at
k

t
mterfce

at
k

t
mterfce

2

e

ca

1

1S

G

bt
k

t
mterfce

bt
k

t
mterfce

2

e

at
k

t
mterfce

at
k

t
mterfce

2

e

ba

1

1P

G

at
k

t
mterfceat

k

t
mterfce

2

e
q

1

4at
k

t
mt

1

4ct
k

t
mt

ct

1

4at
k

t
mt

1

4at
k

t
mt

at

c

c

1

t4bt
k

t
mt

1

4bt
k

t
mt

bt

1

4at
k

t
mt

1

4at
k

t
mt

at

r

r

1

t4a
k

1
m

1

t4a
k

1
mat

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

2

1

   

   

 

 

 

 

   

   

    











































































































































































ctScerfcectScerfce
2

e

atScerfceatScerfce
2

e

ca

1

1S

G

btQtRtPrerfce

btQtRtPrerfce

2

e

atQtRtPrerfce

atQtRtPrerfce

2

e

ba

1

1P

G

ctSc2ctSc2
ct

atSc2atSc2
at

c

c

2Prt4bQR

2Prt4bQR
bt

2Prt4aQR

2Prt4aQR
at

r

r

2

2

2

2

 



INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,  

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS) 

ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume XIV, Issue XI, November 2025 

www.ijltemas.in                                                                                                                                                  Page  1221 

t2

z
where  ,

 

1Pr

PrQR
k

1
m

b 1





 ,
1Sc

k

1
m

c 1





  

Skin Friction (Sk)

  

  

  

       

       

  
       
























































































































































































































































































































































































































































































































































































































































































































































bScbterfc1e
t

Sc
eaScaterfc1e

t

Sc
e

ca1Sc

G

PrbQRbtQtRterfc1e
t

Pr
e

PraQRatQtRterfc1e
t

Pr
e

ba1P

G

c
k

1
mbt

k

1
tmterfc1e

t

1
e

a
k

1
mbt

k

1
tmterfc1e

t

1
e

ca1Sc

G

b
k

1
mbt

k

1
tmterfc1e

t

1
e

a
k

1
mat

k

1
tmterfc1e

t

1
e

ba1P

G

a
k

1
mat

k

1
tmterfc1e

t

1
e

z

q

btbtatatc

btQtRtbt

atQtRtat

r

r

11

ct
k

1
tmt

bt

11

at
k

1
tmt

at

c

11

bt
k

1
tmt

bt

11

at
k

1
tmt

at

r

r

11

at
k

1
tmt

at

0z

1

1

1

1

1

  Nusselt 

Number (Nu)        












































 



PraPrQPrRatQtRterfc1e
t

Pr
e

z

atQtRtat

0z

 

  Sherwood Number (Sh) 

   










































 



aScaterfc1e
t

Sc
e

z

C atat

0z

 

Nusselt Number (Nu) 

R Q Pr t Nu  

3.0 

5.0 

7.0 

2.0 

2.0 

2.0 

7.0 

7.0 

7.0 

0.4 

0.4 

0.4 

-3.4646 

-5.0003 

-6.2683 

R 



INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,  

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS) 

ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume XIV, Issue XI, November 2025 

www.ijltemas.in                                                                                                                                                  Page  1222 

5.0 

5.0 

5.0 

0.5 

2.0 

4.0 

7.0 

7.0 

7.0 

0.4 

0.4 

0.4 

-5.9710 

-5.0003 

-3.4646 

Q 

5.0 

5.0 

2.0 

2.0 

0.71 

7.0 

0.4 

0.4 

-1.5925 

-5.0003 
Pr 

5.0 

5.0 

5.0 

2.0 

2.0 

2.0 

7.0 

7.0 

7.0 

0.1 

0.2 

0.4 

-6.1739 

-5.3226 

-5.0003 

T 

Sherwood Number (Sh) 

Sc t Sh  

0.3 

0.6 

2.01 

0.4 

0.4 

0.4 

-0.5287 

-0.7478 

-1.3686 

Sc 

2.01 

2.01 

2.01 

0.1 

0.2 

0.4 

-2.5804 

-1.8611 

-1.3686 

t 

Skin Friction (  ) 

Gr Gc R Q k1 M hc w 𝝉  

10.0 

18.0 

25.0 

25.0 

25.0 

25.0 

5.0 

5.0 

5.0 

2.0 

2.0 

2.0 

1.0 

1.0 

1.0 

1.5 

1.5 

1.5 

3.0 

3.0 

3.0 

2.0 

2.0 

2.0 

0.7275 

1.7715 

2.6849 

Gr 

25.0 

25.0 

25.0 

10.0 

18.0 

25.0 

5.0 

5.0 

5.0 

2.0 

2.0 

2.0 

1.0 

1.0 

1.0 

1.5 

1.5 

1.5 

3.0 

3.0 

3.0 

2.0 

2.0 

2.0 

1.5370 

2.1493 

2.6849 

 

Gc 

 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

2.0 

3.0 

5.0 

2.0 

2.0 

2.0 

1.0 

1.0 

1.0 

1.5 

1.5 

1.5 

3.0 

3.0 

3.0 

2.0 

2.0 

2.0 

3.4668 

3.1615 

2.6849 

R 

25.0 25.0 5.0 0.5 1.0 1.5 3.0 2.0 2.4134 Q 



INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,  

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS) 

ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume XIV, Issue XI, November 2025 

www.ijltemas.in                                                                                                                                                  Page  1223 

25.0 

25.0 

25.0 

25.0 

5.0 

5.0 

2.0 

4.0 

1.0 

1.0 

1.5 

1.5 

3.0 

3.0 

2.0 

2.0 

2.6849 

3.1615 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

5.0 

5.0 

5.0 

2.0 

2.0 

2.0 

0.5 

1.0 

4.0 

1.5 

1.5 

1.5 

3.0 

3.0 

3.0 

2.0 

2.0 

2.0 

-1.7834 

2.6849 

6.1627 

k1 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

5.0 

5.0 

5.0 

2.0 

2.0 

2.0 

1.0 

1.0 

1.0 

1.5 

2.5 

3.0 

3.0 

3.0 

3.0 

2.0 

2.0 

2.0 

2.6849 

1.3032 

0.2148 

M 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

5.0 

5.0 

5.0 

2.0 

2.0 

2.0 

1.0 

1.0 

1.0 

1.5 

1.5 

1.5 

0.25 

1.0 

3.0 

2.0 

2.0 

2.0 

0.9419 

1.9332 

2.6849 

Hc 

25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

5.0 

5.0 

5.0 

2.0 

2.0 

2.0 

1.0 

1.0 

1.0 

1.5 

1.5 

1.5 

3.0 

3.0 

3.0 

2.0 

3.0 

4.0 

2.6849 

-0.3271 

-4.7847 

Ω 

 

Geometrical Representation 

 

Figure 1 



INTERNATIONAL JOURNAL OF LATEST TECHNOLOGY IN ENGINEERING,  

MANAGEMENT & APPLIED SCIENCE (IJLTEMAS) 

ISSN 2278-2540 | DOI: 10.51583/IJLTEMAS | Volume XIV, Issue XI, November 2025 

www.ijltemas.in                                                                                                                                                  Page  1224 

Fig 1 :The buoyancy force induced by the difference in temperature  stronger as the thermal Grashof number 

(Gr) goes up. This higher buoyancy makes the fluid move faster, which speeds up the flow. 

 

Figure 2 

Fig 2 It shows that when the Mass Grashof number (Gc)  goes up the velocity (speed) goes up also. This is 

because a bigger mass-concentration differential makes buoyancy  forces greater, which pushes the fluid faster 

and raises the flow speed. 

 

Figure 3 

Fig 3: It discovers that the speed of the fluid rises as the heat source (Q) gets greater. This is because more 

heating increases the buoyancy force, which pushes the fluid faster. 
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Figure 4 In Fig 4  As radiation(R) rises, the velocity (speed) drops because more radiation takes heat out from 

the fluid, which lowers the buoyancy force and slows down the flow. 

 

Figure 5 In Fig 5 As the rotation (w) speeds up, the velocity (speed) down. This is because higher rotational 

effects create Coriolis and centrifugal forces, which slow down the flow   by resisting the fluid motion. 

 

Figure 6  In Fig 6 As the Hall current (hc)goes up, the speed (velocity)  goes up also. This is because the Hall 

effect makes the electromagnetic force stronger in the fluid, which speeds   up the motion and raises the flow 

speed. 

 

Figure 7In Fig 7 The speed (velocity) goes up when permeability(k1) goes up. This is because increased 

permeability makes it easier for the fluid to move through the medium, which lowers resistance and speeds up 

flow. 
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Figure 8  In Fig 8 As the Prandtl number (Pr) goes up, the velocity  (speed) goes down. This is because a higher 

Prandtl number indicates that momentum spreads out quicker than heat, which slows down the fluid motion and 

stops the thermal boundary layer from growing. 

 

Figure 9 In Fig 9 As radiation (R) rises, the temperature drops. This is because increased radiation takes heat out 

from the fluid, lowering its thermal energy and lowering the temperature. 

 

Figure 10   In Fig. 10, the temperature goes up because greater Heat source (Q) contributes more thermal energy 

to the fluid, which makes it hotter. 
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Figure 11   In Fig 11 The Schmidt number (Sc) goes up, which means that mass diffusion is slower than 

momentum. This slows down the flow and diminishes the fluid motion. 

CONCLUSION 

The fast isothermal flow over a inclined vertical plate is the focus of this easy-to-use and interesting framework 

for computer research. This has to do with HMT. These computations allow for the deduction of several crucial 

relationships:  

(i) Velocity increases when the Heat Source increases, whereas velocity decreases with raise in permeability and 

Hall Current  

(ii)Temperature drops as radiation levels rise whereas the Heat Source raises, the temperature raises. 

(iii)The concentration of the species involved tends to decline as the rate of the schmidth raises. 

(iv)The Skin friction decreases as Prandtl, Hartmaann, Permeability, Radiation and Hall Current Values 

increases whereas skin friction increases when Rotation, Heat Source, Thermal Grashof and Mass Grashof values 

increases.   
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