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Many industrial processes including air conditioner, freezer and temperature control of
liquid are now equipped with two level output actuator. The actuator has advantages of simplicity,
easy-to-made structure, high reliability and low cost. The majority of the actuator controllers are
igaplemented by PWM. This is to convert the control signal to binary signal. The efficiency of the
controlled system depends on the selection of the carrier signal frequency. The frequency must
suit to the plant characteristic and the controller. Consequently the design of the control system
can be complicated.

In this research a novel controller is developed. It is called Switching PI-Controller (PL).
The transfer function of the controller is equivalent to traditional PI controller. Since the PIg-
Controller is a switch based controller, its output is also two levels without applying the PWM. In
addition the thesis shows a solution to overcome integrator windup problems, a parameter-tuning
method for anti-windup, a parameter—funing method, and a frequency setting for the Pl
Controller. The controller has been tested with a temperature control system for the liquid in a
closed tank. The system of this kind has a very high steady state gain, a long time constant and a
long delay time. The results show that the proposed controller has superior performance than of

the PI controller with PWM.





