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Numerical Study on Tuning the Parameters of an Indoor Temperature PI*D* Controller for FCU
Based on IACOA and its Performance Analysis
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( School of civil engineering, Lanzhou university of technology, Lanzhou, 730050 )

[ Abstract]  The air conditioning system adopting fan coil units (FCUs) has been widely used in the buildings including offices,
hotels and apartments because of the characteristics of its compact size, easy installation, convenient operation and decentralized
control, etc. However, the main equipment- FCU has the dynamic characteristics of inertia and large time delay. So the traditional
control methods, such as the integer order PID manner can lead to the problems of larger steady state error and overshoot of indoor
temperature and the longer adjustment time, etc. In view of this, this paper puts forward the design ideas of a new algorithm for
tuning parameters of an indoor temperature fractional order proportional integral derivative controller (IT-FOPIDC) and the
corresponding control system construction for FCU in an air-conditioning room. First, combining the relevant requirements of

air-conditioning process and fractional order control technology, the indoor temperature plant, indoor temperature measuring
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transmitter, IT-FOPIDC, air supply unit, cooling and heating unit of FCU are modeled, respectively. Secondly, the parameters of
this IT-FOPIDC are tuned by a new algorithm, called IACOA, and five optimal values are obtained. Finally, this indoor temperature
PI*D* control system is configured and the related control effects are numerically simulated by mans of MATLAB tool. The results
show that this indoor temperature PI*D* control system is feasible in theory, and the indoor temperature control effect is more

superior to that of the ziegler-nichols (Z-N) tuning method and the ACOA algorithm for the integer order PID control system for the

same FCU in an air-conditioning room.
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