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 This paper adds up how the Aboodh Transform can be used for obtaining the 
temperature distribution along a uniform rod with ends maintained at unequal 
temperatures and hence the total heat dissipated by it to the surrounding. It 
demonstrated the Aboodh Transform for solving the energy equation for one-
dimensional heat dissipation to determine the temperature distribution along a 
uniform rod with ends maintained at unequal temperatures and hence the total 
heat dissipated by it to the surrounding.  
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INTRODUCTION 
In practice, heat generated within the system is dissipated 
to its surroundings. The rate of heat dissipation has to be 
controlled; otherwise, it results in the failure of the system 
[1], [2]. The rate of heat dissipation by the system to its 
surroundings assumes serious attention for structuring 
the thermal systems [3], [4]. The temperature distribution 
along a uniform rod with ends maintained at unequal 
temperatures is generally obtained by calculus method [1] 
or by Laplace Transform [2], [3] or by matrix method [4].  
In this paper, Aboodh Transform is applied to find the 
temperature distribution along a uniform rod with ends 
maintained at unequal temperatures and hence the rate of 
dissipation of heat by it to the surroundings.   
The Aboodh transform [5], [6] of a function  y ≥ 0, is 

given by  

 

The Aboodh Transform of some basic functions are given 
by 

  

  

  

  

  

  

The Aboodh transform [3], [4] of some derivatives of  

are given by 

  

 

  

 

Formulation 
Consider a rod having length L, uniform area of cross-
section ‘a’ and perimeter ‘P’ connected between two heat 

sources   and  maintained at fixed temperatures  

and  respectively (  > at points y = 0  and y = L. If 

the temperature of the surroundings is denoted by  and 
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is kept constant, then the convection of heat will occur 
from the rod to the surroundings which lead to a loss of 
heat from the rod to its surroundings [7], [8]. 

 
 
The energy equation for one-dimensional heat dissipation 
[9] is given by 

 - = 0 ….. (1);   

In (1),  is constant provided that  are constants. 

To solve (1) by Aboodh Transform, the relevant initial 
conditions are given below: 

At y = 0,   =  and at y = L,   =  

In terms of excess temperature ), we can write, at y = 

0,  = -  or   =  and at y = L, = 

 

Taking Aboodh Transform of (1), we get 

(q) – (0)  (q) = 0... (2) 

Applying condition: =  and put , and 

simplifying, we get   

 =  +  ….. (3) 

Taking inverse Aboodh Transform of (11), we get 

 =  + … (4) 

Determination of : 

To find , applying condition:   = , (4) gives, 

=  +  

Upon simplification, we get 

…… (5) 

Substitute (5) in (4), we get 

=   +  

Or 

 = …. (6) 

Or  

=  

Or 

  +  

Put the value of , we get 

  

                                                    .. (7) 
 Equation (7) provides the distribution of temperature 
along the uniform rod with ends maintained at two 

different fixed temperatures  and  such that  > . 

The total heat (H) dissipated by the uniform rod to its 
surroundings [7, 8] is given by the equation 

 H =  

Or 

 H =  

Or 

 H =  

Upon solving, we get 

H = …. (8) 

Put the value of , we get 

H =  

Or  

H =  

                                                           ..... (9) 
This equation (9) provides the total heat dissipated by the 
uniform rod to its surroundings and reveals that the rate of 
dissipation of heat by the uniform rod can be increased by 
increasing the surface of the rod. 
When the ends are maintained at equal temperatures 

i.e. , then  

  

Or  

 … (10) 

And  

H =  

Or  

H = ... (11) 
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CONCLUSION 
In this paper, it has been derived the distribution of 
temperature along the uniform rod with ends maintained 
at unequal temperatures and hence the total heat 
dissipated by it to the surroundings via applying Aboodh 
Transform.  Therefore, it can be concluded that with an 
increase in length from the heat source at a higher 
temperature, the temperature of the uniform rod 
decreases. It can also be concluded that the heat dissipated 
by the rod to the surroundings can be increased by 
increasing the surface area of the rod.   The approach is 
extended to obtain the distribution of temperature along 
the uniform rod with ends maintained at equal 
temperatures and hence the total heat dissipated by it to 
the surroundings.  

 
REFERENCES  
[1] P.K. Nag, Heat and mass transfer (Third Edition), 

Published by Tata McGraw-Hill Education Pvt. Ltd., 

2011. 
[2] Rahul Gupta, Rohit Gupta, Laplace Transform method 

for obtaining the temperature distribution and the heat 
flow along a uniform conducting rod connected 
between two thermal reservoirs maintained at different 
temperatures, Pramana Research Journal, Volume 8, 
Issue 9, 2018, pp. 47-54. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
[3] Rohit Gupta, Amit Pal Singh, Dinesh Verma, Heat 

Through A Plane Wall, And Through A Finite Fin 
Insulated At The Tip, International Journal Of Scientific 
& Technology Research, Volume 8, Issue 10, October 
2019, pp. 125-128. 

 [4] Rohit Gupta, Rahul Gupta, Matrix method approach for 
the temperature distribution and heat flow along a 
conducting bar connected between two heat sources, 
Journal of Emerging Technologies and Innovative 
Research, Volume 5 Issue 9, September 2018, pp. 210-
214. 

 [5] Khalid Suliman Aboodh, The New Integral Transform 
''Aboodh Transform'', Global Journal of Pure and 
Applied Mathematics, Volume 9, Number 1 (2013), pp. 
35-43. 

[6] Mohand M. Abdelrahim Mahgoub, Khalid Suliman 
Aboodh, Abdelbagy A.Alshikh, On The Solution of 
Ordinary Differential Equation with Variable 
Coefficients using Aboodh Transform,  Advances in 
Theoretical and Applied Mathematics, Vol. 11, Number 
4 (2016), pp. 383-389. 

[7] Rohit Gupta, Rahul Gupta, Heat Dissipation From The 
Finite Fin Surface Losing Heat At The Tip, International 
Journal of Research and Analytical Reviews, Volume 5, 
Issue 3, September 2018, pp. 138-143. 

[8] J.P. Holman, Heat transfer (Tenth Edition), Published 

by Tata McGraw-Hill Education Pvt. Ltd, 2016 

[9] D.S. Kumar, Heat and mass transfer, (Seventh revised 

edition), Publisher: S K Kataria and Sons, 2013. 
 

http://albertscience.com/journals/article_detail/170
http://doi-ds.org/doilink/10.2016-28457823/

