Controller design and evaluation of their effectiveness [1-5]
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Unsteady state:
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Subtracting steady state equation from unsteady state equation
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Rearranging the equation using deviation variables
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Taking the Laplace transform of both sides
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T(s)= (3.551+ 1) (34?87) Qs+ (3.551+ 1) Ti(s)

Measuring element transfer function:
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clear all
clc
Kcplot (3,1)=0.0
offset (3,1)=0.0
for i=1:3
z=[10,30,80]:;
Kc==z (1,1i) ;
[t,x,y]=sim('hw part c',30);
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plot(t,v(:,1))
hold on
[norow, nocol]l=size (y) ;

offset(i,1l)=y (norow,2) -y (norow, 1) ;
Kcplot (i, 1) =Kc;

end

grid

title('Deviation in Tank Temperature vs time for Kc=10,30,80") ;
hold off

figure;
prlot (Kcplot,offset) ;
title('Offset vs Kc For Set Point Tracking') ;

Deviation in Tank Temperature vs Time for K-:=] 0, 30, B8O
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Offset vs K _For Set Point Tracking
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clear all
clc
Kcplot (3,1)=0.0;
offset (3,1)=0.0;
for i=1:3
z=[10,30,801]:;
Kec=z(1,1);
[t,x,y]=sim('hw part d',20);
plot(t,y(:,1))
hold on
[norow, nocol]l=size (y) ;
offset(i,1l)=y (norow,2) -y (norow, 1) ;
Kcplot (i, 1) =Kc;
end
grid
title('Deviation in Tank Temperature vs Time For Kc=10,30,80"):;
hold off
figure;
plot (Kcplot,offset) ;
title('Offset vs Kc For Set Point Tracking') ;

Deviation in Tank Temperature

Deviation in Tank Temperature vs Time For K =10, 30, 80 Offset vs K_For Set Point Tracking
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Simulink Model:
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clear all

clc
h{l,:)="g-"7;
hz2, :)="x—"_;
h(3, :)="b:";
h4, :)="——";
h{(5, :)="k—=";
taui=1;

for i=1:3

z=[10,30,801];
Kcec==z (1, i) ;
[t,x,y]=sim('hw part e',50);
plot(t,y(:,1),h (i, :))
hold on

end

grid

hold off



Stirred-Tank Disturbance Rejection Using PI Control for taui=1 min
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clear all

clc
h(l,:)="g-";
h2,:)="r-";
h(3,:)="b:";
h4,:)="—--";
h(5,:)="k-";
Kc=10;
for i=1:2
z=[1,5];

taui=z(1l,1i);
[t,xX,y]=sim('hw part e',50);
plot(t,y(:,1),h(i,:))
hold on

end

grid

hold off
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Stirred-Tank Disturbance Rejection Using PI Control for KC=10
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clear all

clc

h(l,:)="g-"';

h(2z2, :)="»—";

h{(3, :)="b:";

h4, :)="—-";

h(5, :)="k—";

taui=1:;

for i=1:3
z=[10,30,801] ;
Kc== (1, i) ;
[E,x,y]=sim('"hw part £',50):;
prlot(t,y (:,1),h (i, 2))
hold on

end

grid

hold off

Stirred-Tank Set Point Tracking with PI Control for taui=1 min
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clear all
clc
h(1, :
h(2, :
h (3, :
h(4, :
h(5, :
Kc=10;
for i=1:2

z=[1,517;

taui==z (1, i) ;

[t,x,y]=sim('hw part £',50):;

plot(t,y(:,1),h (i, :))

hold on

v v

v v

v - v
M

v . |

v v

N~ N N N N

A 1 0RQ

Ne Yo Ne N N

end
grid
hold off

Stirred-Tank Set Point Tracking with PI Control For Kc= 10
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Simulink model
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Effect of Measurement Lag on PI Control of Stirred-Tank Heater
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the proportional gaun K, ' . the process more natrrowly approaches the desired set point,

the sy¥stem does a better trade at rejecting the disturbance

for a fized wvalue of 7 .,
the propotrtional gain F.. © the response maximum deviati on increases,

the response less oscill atorsy

For afized value of Ec,

the integral time T l ‘the maximum dewviat on decreases




