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ABSTRACT

The dissertation presents a new method for autornating of the PID (proportiona
integratdifferential) controller based aaxpert knowledge implemented in the fuzafer-
ence system.

The proposed method iteratively tries to improve the performance of the -tbagped
systemAs performance measures, the proposed scheme uses the characteristics of the step
response (rise timeyershoot, and settling timeélID parameters in the first iteration can be
calculated based on the basic of@op step response experiment or it is possible to use
current parameters. In each successive iteration, step response characterisgesarg
Relative changes expressed in the percentage of value in the first iterativenasdculated
and converted into linguistic valuedsing arule base of 29 fuzzy ruleshe fuzzy expert
system computes fuzzy values that are used after defuzzifietionultiplying factors for
current PID parameter§o achieve a balance between the aggressive and robustidoped
response, as well as between the slower and the faster one, the fuzzy expert system works in
three operating modes: the one for speedinghe system, the one for reducing the over-
shoot, and the one for a balanced reduction of rise time and overshoot

Verification by computer simulationsas performedising a wide range of different
process models that are most often foungrablems of automation of residential and com-
mercial buildings.

To perform the verificationn real experimental conditions, the proposed method was
implemented on a real controlleommonlyused in the automation of residential and com-
mercial buildings. Te verification was performed on an experimental (Hlardwarein-
loop) setup, in which eeal timemodel ofheaing substation of district heating systemas
implemented on a separate controller.

Keywords: PID, fuzzy logic, expert knowledge, autaning building automation
reattime modelHardwarein-loop
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