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This thesis presents the system identification and control of air conditioners that use
a variable-speed compressor. The representations of the system used in this thesis are
the ARX (Auto Regressive with Exogenous Input) and the ARMAX (Auto Regressive
Moving Average with Exogenous Input) models. The input and the output of the models
are the speed of the compressor and the temperature of the room, respectively. By
using these retrieved models, the state feedback controllers with a full state observer
using only the temperature as the feedback signal is designed. The parameters of the
controller are determined by the concept of optimal control in order to minimize the
energy usage.

The thesis is separated into two parts. The first part is the computer simulation of
the air conditioner control system. The objective of this first part is for choosing an
optimal structure of the models and preliminary designing the controller. In the second
part the ARMAX model and the controller are implemented to a real air-conditioner.
From the control results, it is found that, in case of constant heat load, the controlled
system uses energy less 18 percents than when the original system with an on-off
speed compressor is used. In case of varying heat load, the controlled system uses

energy less 22 percents. The compressor efficiency is not included.





