
Problem  statement : (Example 2.1 from Process Dynamics and Control, Third edition ) 

 

 



Method 1 for solving the same question. 
%% Example 2.1 A stirred tank blending process  page No.19 
%% for Case (a) w1=500/400 w2=200;  
%%          (b) w1=500, w2=200/100  
%%          (c) w1=500, w2=100, x2=0.4/0.6 
V=2;           %liquid holdup Volume(m3) 
w1=500;w2=200; % Stream flow rates (Kg/min) w1,w2;  
x1=.6;x2=.75;  %feed composition(mass fraction) x1, x2; 
w=w1+w2;       % total flow rate (Kg/min); 
d=900;         % density of fluids, constant for both streams 
tou=(V*d)/w;   % liquid holdup time 
v=[w1 x1 w2 x2 w tou]; 
tspan=[0 25];  % time period(min) 
x0=0.5;        % Initialization x(0)=0.5; 
[t,x]=ode45(@calc,tspan,x0); % Function calling 
hold on 
plot(t,x) 
(2nd m-file for defining function ) 
function dx_dt=calc(t,x) 
% r=[w1 x1 w2 x2 w tou]; 
V=2; %liquid holdup Volume(m3) 
w1=500;w2=200; % Stream flow rates (Kg/min) w1,w2;  
x1=.6;x2=.75; %feed composition(mass fraction) x1, x2; 
w=w1+w2; % total flow rate (Kg/min); 
d=900; % density of fluids, constant for both streams 
tou=(V*d)/w; % liquid holdup time 
v=[w1 x1 w2 x2 w tou]; 
r=v; 
c=(((r(1)*r(2)+r(3)*r(4))/r(5))); 
dx_dt=(c-x)/r(6);  
end 
Method 2 for solving the same question. 

 

 



Problem  statement : (Example 2.5 from Process Dynamics and Control, Third edition ) 

   

 

 

 

 

 

 

 

 

 



 

% main file where ODE is executed with plots to get the final results 
clc 
close all; 
Q=100; 
Cai=1; 
Ti=350; 
V=100; 
rho=1000; 
C=0.239; 
delHr=50000; 
ebyr=8750; 
ko=7.2*10^10; 
UtimesA=50000; 
Tco=305; 
t=[0 10]; 
tf=10; 
X0=[0.50 350.0]; 
% next command solves ODE by calling test function 
[t,X] = ode15s(@test,t,X0); 
figure 
plot(t(:,1),X(:,1)); 
figure 
plot(t(:,1),X(:,2)); 
 

function [ Xdot ] = test(t,X ) 
Q=100; 
Cai=1; 
Ti=350; 
V=100; 
rho=1000; 
C=0.239; 
delHr=50000; 
ebyr=8750; 
ko=7.2e10; 
UtimesA=50000; 
Tco=305; 
% calculation of w is tricky as its not given in direct form 
W=1e5; 
% F=[Q*(Cai-X(1))/V-ko*exp(-ebyr*(1/X(2))*X(1));... 
%     (W*(Ti-X(2)))/(rho*C)+(delHr*ko*exp(-
ebyr*(1/X(2))*X(1)))/(rho*C)+UA*(Tco-X(2))/(V*rho*C)]; 
Xdot= [Q*(Cai-X(1))/V-ko*exp(-ebyr*(1/X(2)))*X(1);... 
    (W*(Ti-X(2)))/(rho*V)+(delHr*ko*exp(-
ebyr*(1/X(2)))*X(1))/(rho*C)+UtimesA*(Tco-X(2))/(V*rho*C)];  
end 
  
 
 

 


