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Indoor Temperature Control of an Air-Conditioning System

Using Model Predictive Control

Hang-Cheol Cho, Kyung-Seok Byun, Jae-Bok Song,
Hyo-Whan Chang and Young-Don Choi
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Abstract

The mathematical model of a air-conditioning system is generally very. complex and difficult to apply to
controller design. In this paper, simple models applicable to the controller design are obtained by modeling
the air-conditioning system by single-input single-output between compressor speed and indoor temperature,

and by multi-input single-output between compressor speed, indoor fan speed and indoor temperature. Using

these empirical models, model predictive control (MPC) technique was implemented for indoor temperature

control of the air-conditioning system. It has been shown from various experiments that the indoor

temperature control based on the MPC scheme yields reasonably good tracking performance with smooth

changes in plant inputs. This multi-input multi-output MPC approach can be extended to multi air-

conditioning systems where the conventional PID control scheme is very diffi cult to apply.
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Fig. 1 Schematic of the air-conditioning system used in
the experiment

Table 1 Specifications of the air-conditioning system
used in the experiment

Rated cooling capacity 3550kcal/h
Rated voltage 220V
Rated cooling power 1247W
Refrigerant R22
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Fig. 2 Configuration of experimental setup
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