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(a) Valuesfor R=T,/T,

P | | R > 10

PI _ 75< R <10
PID - - 3<«<R<«<175
Higher order I R<3

{b) CHR Compensation

P K, =03R/K, K, =0.7R/K,
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T; = 1.2T, T, =T,
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pid_controllers.m

clear

Gp = tf(64, [1, 14, 56, 641);

syms s;

s = tf('s");

KORIBIEIIA%

% Ziegler - Nichols

Gc_zn_p = 5.63;

Ge_zn_pi = 5.06%(1 + 1/(0.697%s));
G%_zn_pid = 6.75*(1 + 1/(0.42*s) + 0.105%s);
tfF = 7;

G_zn_p = Gc_zn_p*Gp/(1 + Gc_zn_p*Gp);
figure(l)
step(G_zn_p, tf)

G_zn_pi = Gcwzn_pi*Gp/(l + GC_Zn_pi*Gp);
figure(2)
step(G_zn_pi, tf)

G_zn_pid = Gc_zn_pid*Gp/(1 + Gc_zn_pid*Gp);
figure(3) :
step(G_zn_pid, tf)

% Chien - Hrones - Reswick

Ge_chr_pid_od = 3.31*(1 + 1/(1.1%*s) + 0.1%*s);

5.22%(1 + 1/(1.49%s) + 0.094%s);
G_chr_pid_od = Gc_chr_pid_od*Gp/(1 + Gc_chr_pid_od*Gp);

figure(4)
step(G_chr_pid_od, tf)

Ge_chr_pid_20

1

G_chr_pid_20 = Gc_chr_pid._20%Gp/(1 + Gc_chr_pid_20%Gp);
figure(5)
step(G._chr_pid_20, tf)

% comparison

tf_comp = 3;
figure(6)
step(G_zn_pid, G_chr_pid_od, G_chr_pid_20, tf_comp)




