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SP10-2 Solution

(a) First-order approximation

ACV =42-22 =25

APV =56.84 —32.34 =245

15.44 + 32.34

0.63APV+PV; = 0.63(24.5) + 32.34
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SP10-2 Solution

T, = 749 min.
T, = 751.7 min.
T, = 758.8 min. < @47.78

0, =T,—T, = 751.7 - 749 = 2.7 min.
r,=T,-T, = 758.8-751.7 = 7.1 min.
APV 56.84-32.34

Gain = =0.98
AMV 47 - 22
0'98e—2.7s
b) Model: G(s)=——
(b) (s) 71s+1

Cohen-Coon w/o constraints
o =0p/t=2.7/7.1=0.38
PI control
Kp = (1/0.98)[(0.9)/(0.38) + 0.082] = 2.50
T, =2.7{[3.33+0.333(0.38)]/[1 + 2.2(0.38)]} = 5.08 min.
Fertik
o = Op/(t+0p) = 2.7/(7.1+2.7) = 0.28
Tps =1+0p = 7.1+42.7=9.8
PI control (disturbance)
KKp~1.60 = Kp=1.6/0.98 =1.63
T/ Tps=0.79 = T, =10.79(9.8) = 7.74 min.

0.98e %™

(c) Model: G(s) sl
Cohen-Coon w/constraints
o =0.38
PID control
Kp = (1.37/0.98)/[(0.38)***° 1 = 3.50
T, = 0.74(7.1)[(0.38)*"%] = 2.57 min.
Tp = 0.365(7.1)[(0.38)*°] = 1.03 min.
Fertik
OF = 0.28
Tps=9.8
PID control (setpoint change)
KKp ~ 1.35 = Kp = 1.35/0.98 = 1.38
Ti/Tps = 0.53 = T, = 0.53(9.8) = 5.19 min.
To/Tps ~ 0.28 = T, = 0.28(9.8) = 2.74 min.
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