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Abstract

Many industrial processes such as continuous stirred tank reactors(CSTRs), desalination plant, distillation columns, pH
neutralization processes and so on exhibit highly nonlinear characteristic and time-varying behavior during operation. The
control of such processes has been challenging to control engineers. Hence, a variety of forms of PID controllers and their
tuning rules for industrial processes have been developed to guarantee the best performance. In this paper, a scheme that
designs the practical PID controller with an anti-windup strategy incorporating with an evolutionary algorithm(EA) is
presented for the concentration control of a nonisothermal CSTR. EA is used to tune the parameters of the overall PID
control process with anti-windup by minimizing the integral of absolute error(IAE). Simulation works for reference tracking
and disturbance rejecting performances and robustness to parameter changes show the feasibility of using the proposed
method.
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Parameter name Parameter Value
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Table 3. Comparison of set-point tracking performances
when r is increased from 0.1 to 0.9

Set-point Proposed Chang Z-N
change | M, | & | t [Mp| & | & |[Mp| & | &
0.1—0.3 | 0.70| 0.42| 0.78(31.30| 0.45| 3.33|52.67| 0.37| 6.25

0.3—0.5 | 0.43] 0.43| 0.77]12.78| 0.52| 2.07|31.72| 0.38| 3.46
0.5—0.7 | 2.00| 0.46| 0.91]41.93| 0.42| 2.50/56.21| 0.37| 1.73
0.7-0.9 | 0.00] 0.44| 0.87| 1.42| 0.75| 1.24| 4.76| 0.45| 1.99
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Table 4. Comparison of set—point tracking performances
when r is decreased from 0.9 to 0.1

Set-point Proposed Chang Z-N
change | My | & | & [ Mp| t | t [My| & | &

0.9—0.7 | 0.05 | 0.41 | 0.75 |14.22|0.41 | 2.22 30.11| 0.33| 1.32

0.7-0.510.43 10.42 | 0.74 | 6.39 | 0.50 | 1.81 [26.39| 0.39| 1.76

0.5—0.3 {4.00 | 0.66 | 1.32 [34.45|0.67 | 3.70 |42.17| 0.66| 6.58

0.3—0.1 |4.12 | 1.37|2.59 |14.73|1.37 | 5.79 |{15.07| 1.37| 8.57
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Table 5. Comparison of disturbance rejection
performances when d is step-wisely changed

Disturbance Proposed Chang Z-N

change Mpeak trcy Mpeak trcy Mpeak trcy
0—0.2 003 | 230 | 0.04 | 7.15 | 0.05 |11.82

0.2—0 0.02 | 280 | 0.05 | 3.8 | 0.06 | 6.76
0—-02 | 001 | 079 | 0.02 | 2.64 | 0.02 | 2.60
-02—0 | 001 | 086 | 0.02 | 263 | 0.02 | 278
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