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Abstract

A control system of neutralization process in a continuous stirred
tank reactor (CSTR) has been developed in this work where the dvnamic

and control system based on basic mass balance has been carried out.

A dynamic model for neutralization process is described by a first

order with dead time, the transfler function is

G[ _} 2(.-: If’_";
ST

The responses of pH electrode were analyzed to give the first order
transfer function which is:

1
0.325+1

GI:.:-'}:

Conventional feedback control was implemented as a control
strategy. The tuning of control barameters was found by two different
methods; frequency analysis method (Bode diagram), and process
reaction curve method to find the best values of proportional gain (K),
integral time (7,) and derivative time (r ). The integral of time weight
absolute error (ITAE) was used to compare between the methods above,

Adaptive control system was used as another strategy to compare
with conventional contro| system, a good improvement in controlling of
the pH neutralization process is achieved when the adaptive control is

used.

Also fuzzy control system was used as another strategy. Classical

fuzzy controller and multi regional fuzzy controller (adaptive fuzzy
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controlling of the pH neutralization process is achieved when the fuzzy

control is used compared to the conventional and adaptive control

systems,

For all cases, the fuzzy logic controller is preferable since it does
N0t require an accurate mathematical model for the process to be
controlled, while all other strategies require very wide knowledge about
the dynamic behavior and an accurate mathematical model of the

process.

From above, the fuzzy control can be chosen as the best method for
controlling the pH neutralization process and it is clear that the
auxiliary wvariable enabjes the controller to yield better control

performance for highly nonlinear processes, as compared with classical

fuzzy controller.

MATLAB program was used as a tool of solution for all cases

mentioned in this work.
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