SAMPLE M-FILES for CSTR from Fu-Chen Yu

% P_6_14.m
function F=P_6_14(C)
global k1 k2 k3 V C10 C20 v0
%
%  For CSTR design equation: Fj0-Fj=-rjV=Cjo*v0-Cj*v0
%  First, set up the rate expressions in terms of concentration
%
r1=k1*C(1)*C(2)^2
r2=k2*C(1)*C(4)
r3=k3*C(2)*C(3)^2
%
%  Then write mole balances for all species
%  using the appropriate stoichiometry 
%
F(1)=(C10-C(1))*v0-(r1+3*r2)*V  % this is mole balance for CA
F(2)=(C20-C(2))*v0-(2*r1+r3)*V  % this is mole balance for CB
F(3)=C(3)*v0-(r1+r2-2*r3)*V     % this is mole balance for CC
F(4)=C(4)*v0-(r1-2*r2+r3)*V     % this is mole balance for CD
F(5)=C(5)*v0-r2*V               % this is mole balance for CE
F(6)=C(6)*v0-r3*V               % this is mole balance for CF
% run_P_6_14.m
global k1 k2 k3 V C10 C20 v0
%
% rate constant
%
k1=0.25 % in dm^6/mol^2.min
k2=0.1  % in dm^3/mol.min
k3=5.0  % in dm^6/mol^2.min
%
% initial concentration for A and B
%
C10=1.5 % in mol/dm^3
C20=2.0 % in mol/dm^3
%
% reactor volume and initial flow rate
%
V=50    % in dm^3
v0=10   % dm^3/min
%
% guess the answer
%
guess=[0 0 0 0 0 0]
%
% call solver
%
[C]=fsolve('P_6_14',guess)
