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% R Rawatlal, School of Chemical Engineering, University of KwaZulu-Natal, 
% October 2004 
% Numerical solution to the diffusion equation in 1-D 
 
close all; clear all;clc 
r1 = 0; r2 = .02; N = 20; r = linspace(r1,r2,N); Dr = r(2)-r(1); 
t1 = 0; t2 = 3e3; M = 1000; t = linspace(t1,t2,M); Dt = t(2)-t(1); 
 
BC = 3  ; % 1 - fixed end points, 2 - centre has symmetry condition, 3 - free end points with fixed conc in 
fluid phase 
 
Cs = 10;  % Surface concentration or bulk fluid concentration 
Cc = 5;   % Centre concentration 
DAB = 1e-7; % Diffusivity 
ks = 5e-5;  % Surface/external film mass transfer coefficient 
% ============================================== 
 
for i = 2:(N-1) 
    A(i,i-1) = 1 + 1/2/(i-1); 
    A(i,i)   = -2; 
    A(i,i+1) = 1 - 1/2/(i-1); 
end; 
b = zeros(N,1); 
 
c0 = zeros(N,1); 
 
if (BC == 1) 
    A(1,1) = 1; A(1,2) = -1; c0(1) = Cc; 
    A(N,N) = 1; A(N,N-1) = -1; c0(N) = Cs; 
elseif (BC == 2) 
    A(1,1) = -1; A(1,2) = 1; 
    A(N,N) = 1;              c(N) = Cs; 
elseif (BC == 3) 
    A(1,1) = -1; A(1,2) = 1; b(1) = 0; 
    A(N,N-1) = DAB/Dr;  A(N,N) = -DAB/Dr+ks;  b(N) = ks*Cs; 
end; 
 
c(1,:) = c0'; 
for j = 2:M 
    c(j,:) = c(j-1,:) + Dt*DAB/(Dr^2)*(A*c(j-1,:)')'; 
    if (BC == 1) 
        c(j,1) = Cc; 
        c(j,N) = Cs; 
    elseif (BC == 2) 
        c(j,1) = c(j,2); 
        c(j,N) = Cs; 
    elseif (BC == 3) 
        c(j,1) = c(j,2); 
        c(j,N) = (ks*Cs + c(j,N-1)*DAB/Dr)/(DAB/Dr+ks); 
    end; 
end; 
    



 

 



 

 



 

 


