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Abstract- This paper presents the theoretical treatment of diffusion and convection in an elliptic tube. And the differential equation 

for gas or liquid streaming in a tube in steady state in elliptical co-ordinates by using the Marchi-Fasulo transforms technique. 
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1. INTRODUCTION 

Diffusion equation playas an important role in Bilogical science. 

If we inject a subject in a tube filled with solvent liquid the mol-

ecules of the subject are in random motion. They will spread in 

all directions. Such problem for one dimension when the solvent 

liquid is not in motion, have been worked out in [1]. Such prob-

lems for circular tube, when the diffusion is in direction of flow 

have been worked out in [1]. Geeta Shrivastava [3] studied the 

diffusion and convection problem in an elliptical tube .also In 

this paper, we discuss the same problem by using Marchi-

Fasulo transform technique. 

2. STATEMENT OF THE PROBLEM 

 
 The differential equation for gas or liquid streaming in a tube in 

steady state in elliptical co-ordinates (z), using McLachlan [2], 

for diffusion and convection in elliptical tube given by 
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The direction of flow is supposed to coincide with Z- axis. 

The boundary conditions are 
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Here 

C = Concentration of the diffusing substance, 

D = Diffusivity, 

h = Half the interfocal length of the ellipse, 

v= velocity of Liquid,                                      

 

3.  Solution of the problem  

Putting C= )().,( zZR 
                                                 (6)

  (6) 

And applying separation of variable method, we get 
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Separating the variables, 
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Approximate solution is 
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The equation for R is 
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Taking   ,4 22hq                                     (14) 

The solution when diffusion is symmetrical about both axis of 

ellipse is give by [2] 
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To satisfy the boundary condition C=0 for =0, we must choose 

q2nm to be the roots of  

Ce2n(,q)=0                                                                       (16) 
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The coefficients mnA ,2 are determined by using the boundary 

conditions Multiply equation(16) on both sides by 

2 2 , 2 2 ,(cosh 2 cos2 ) ( ( , ) ( . )p p r p p rCe q ce q    and integrate 

w.r.t.  from 0 to 0 and w.r.t. from 0 to 2 then by the orthog-

onal property, all terms vanish except p=n , r=m. 

Hence 
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Where the sum is extended over the positive roots of the equa-

tion (17), and 
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We define the transform with respect to z  as 
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Its inverse transform is   
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Applying the Marchi-Fasulo transform defined in (21) to the equations 

(1) and using (4), (5) one obtains                                                                                        
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Where the Eigen values ma  are the solutions of the equation 

   )sin()cos()sin()cos( 2211 abaabababa     

                                 

=    )sin()cos()sin()cos( 1122 abaabababa     

        ( , , ) ( , )C f                                                                       (24) 

Where C denotes the Marchi-Fasulo transform of C   and   de-

notes the Marchi-Fasulo transform parameter.  

 4. CONCLUSION 

 
In this paper, we have investigated diffusion and convection in 

an elliptic tube. And differential equation for gas or liquid 

streaming in a tube in steady state in elliptical co-ordinates by 

using the Marchi-Fasulo transforms technique. The expressions 

are represented graphically 
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