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Design of high order fuzzy controller for HVAC systems

M.R. Soltanpour™’, A.A. Gharaveisi’ and A.H. Beihaghi’
! Assoc. Prof., Elec. Eng., Shahid Sattari University, Tehran, Iran
2 Assoc. Prof., Elec. Eng., Shahid Bahonar University, Kerman, Iran
*M.Sc. Student, Elec. Eng., Islamic Azad University, Garmsar, Iran

Abstract

This paper investigates the performance of high-order fuzzy controller for Heating,Ventilating and Air
Conditoning (HVAC) systems.This work is based on initial setting of each variable with mamdany method
and then benefit of high-order fuzzy controller to regulae the gain control. In the control process, the high-
order fuzzy controller make the changes in gains, so that the error can converge to zero by using this method.
The controller as work as a fuzzy adaptive controller and reduction of the number of available rules in fuzzy
controller inference engine rule base. Thus the computational complexity is reduced in controller input.Then
to optimize the proposed control, we used discrete action reinforcement learning automata.The
recommended controller is able to provide the desired conditions in the shortest possible time when facing a
disturbance in the thermal and moisture load.The simulation results show that,this controller is able to
provide the desired conditions in regards to temperature and humidity in the shortst possible time that it will
result the reduction of energy consumption.

Keywords: Heating ventilating and air conditioning system; Fuzzy logic; High order fuzzy controller; Discrete
action reinforcement learning automata.
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