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[ Abstract]  Since fresh air volume outputted from constant air volume air handling unit (CAVAHU) is generally constant, the
state that the measured value of the concentration of carbon dioxide (denoted as COz) in air-conditioning room (denoted as Cy) is
greater than the setting value of indoor CO:2 concentration (denoted as Chser) or increasing the load of fresh air occurs when the
nominal number of persons in air-conditioning room is excessive or insufficient. So a two-degree of freedom internal model

fractional order PI control policy for the concentration of CO: in air-conditioning room is proposed and an improved
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multi-objective artificial bee colony algorithm (IMOABCA) is designed to tune the controller parameters. Firstly, based on the
artificial bee colony algorithm, an adaptive inertia weight and an elite group strategy are introduced to the employment bees and the
observation bees, respectively, in order to carry out the evolution of nonlinear decrease and Cauchy variation. On the basis of
combining with the search characteristics of observation bees, an IMOABCA is designed to tune three parameters of the controller
by means of introducing the minimum particle angle into external files to obtain the corresponding Pareto set, so the optimal values
of three parameters of the controller are found. Finally, by MATLAB tool, this two-degree of freedom internal model fractional
order PI control system for the indoor CO: concentration is configured and simulated. The results show that the proposed the system
for the indoor CO2 concentration and IMOABCA are feasible in theory, the regulation purpose of Ci = Chet and the optimal values

of three parameters of the controller can be achieved, respectively, and the regulation quality of indoor CO: concentration is

improved.
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Constant air volume air handling unit; carbon dioxide concentration in air-conditioning room; two-degree of

freedom internal model fractional order PI control; improved multi-objective artificial bee colony algorithm; tuning parameters of

controllers
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Fig.9 Response changes under three Pareto optimal
solutions of the controller
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Table 2 Pareto solutions of parameters of controllers and

the corresponding three objective functions
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Fig.10 Dynamic responses of indoor CO; concentration

under two algorithms
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