 Formulation of the microscale transport problem non-dimensionally
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where Pe = Microscale Peclet no. = Rv/Dmol
Boundary Conditions

At z* = 0,    c* = 1

At z* = k,     
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At r* = 0,     
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At r* = 1,     
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*

*

*

t

s

Pe

r

c

¶

¶

-

=

¶

¶


where s* = mass of adsorbed solute per unit area

r* = 1
z* = 0









    z* = k

r* = 0
Considering equilibrium adsorption at the capillary wall, we get
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 as s* = (c *
( = rate constant = kd/r

Therefore, at r* = 1, 
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Initial Condition

c * = 0 in the capillary tube
In order to solve the above equation in FlexPDE, I formulate it in the following way:
EQUATIONS     { PDE's, one for each variable }

C:
(dzz(C)+(1/r)*dr(r*(dr(C))))=Peclet*(dt(C)+(1-r^2)*dz(C))

Ds:
dt(C)=Ds

BOUNDARIES    { The domain definition }

  REGION 1 'TUBE'    { For each material region }

    START(z1,r1)  { Walk the domain boundary }


value(C)=1


{natural(C) = Peclet*(1-r^2)*(1-C)}


{MESH_SPACING = if (r<0.7) then 0.2 else 0.01}


line to (z1,r2)

 
natural(C)=-kappa*Peclet*Ds


{
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}
{MESH_SPACING = if (z<1) then 0.1 else if (z<25) then 0.2 else 0.1}


line to (z2,r2)


natural(C)=0


line  to (z2,r1)


natural(C)=0


line to finish

My Problems
A] If I provide the equation in FlexPDE keeping the dc/dt term on the LHS i.e.


Peclet*(dt(C)+(1-r^2)*dz(C))= (dzz(C)+(1/r)*dr(r*(dr(C))))
I fail to get a solution!!

B] If I put the Peclet no. on the LHS i.e.


 (1/Peclet)*(dzz(C)+(1/r)*dr(r*(dr(C))))= dt(C)+(1-r^2)*dz(C))

although the equation is still the same, I get a different solution!!!

C]  The solution takes an infinitely long time convergence keeping the default errorlimit = 0.001…Why!!

I believe that the problem is lying somewhere in the way I am formulating it in FlexPDE….I wish to seek advice. 
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