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O ABSTRACT 0O

This paper deals with design of an expert system to control cooling unit operations
based on Programmable Logic Controllers (PLC) and fuzzy logic controllers (FLC).

The proposed expert system depend mainly on using the concept of fuzzy logic to
design the controllers and include the way of human thinking in the process of operations
control through using a set of (If — Then) rules.

This research presents the methods of starting and protecting of induction motors
witch drive the fans that are used to cool the water, and it presents the design of fuzzy
controller that are used to control of water level in the main tank through determine the
percentage of opening both Makeup and drain valves depending on the water level, and
presents design of fuzzy controller that are used with pumps to maintain the out pressure
around specific value which insure the delivery of cooled water to other units where it used
in heat exchange process, this controller's feedback signal presents incoming signal for
variable speed driver(VSD)that responsible for changing the speed of the pump.

The fuzzy controllers were built with MATLAB, and the results of the test showed
the efficiency of using these controls in the processes that require maintaining the level of
liquid and control the speed of the rotor part of the pumps.

Keywords: Expert Systems, Fuzzy Logic, Fuzzy Controller, Pumps, Induction
Motors.
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