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MSOA-based Indoor Temperature Fractional Cascade Controller Parameter Setting Strategy
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[ Abstract] At present, a VAV-Box with fan insatlled in each air-conditioning room is usually controlled by the modes of
integer order PID or PID-PI cascade, which results in the problems of indoor temperature control with larger steady state error and
overshoot and indoor static pressure fluctuations. In view of these problems, this paper presents the ideas of designing the cascade
control policy of fractional order PID primary controller for indoor temperature and fractional order PI secondary controller for
indoor supply air volume and modified seeker optimization algorithm for tuning parameters of tuning parameters of these two
controller. Firstly, on the basis of the requirements of air-conditioning process and automatic control technology, the controlled
plant of indoor temperature, measuring transmitters of indoor temperature and indoor supply air volume, fractional order PID
primary controller for indoor temperature, fractional order PI secondary controller for indoor supply air volume, variable frequency
controller and supply fan are modeled, respectively. Secondly, a modified seeker optimization algorithm is reconstructed to
continuously tune eight parameters of these two controllers until the corresponding optimal values are obtained. Finally, the
configuration of this fractional order PID cascade control system and the numerical simulation of its control effect are carried out

by means of MATLAB tool. The results indicate that tuning parameters of PI*D* and PI* controller based on the modified seeker
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optimization algorithm and the proposed fractional order PID cascade control system are feasible in theory, and the related control

indexes of indoor temperature can meet the relevant requirements of air-conditioning technology.
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