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Numerical Study on PI*D* Control Using Improved Artificial Bee Colony Algorithm for
Condensation Temperature in Vapor Compression Refrigeration Unit
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[ Abstract]  Considering the controlled plant of condenser in vapor compression refrigerating unit (VCRU) with characteristics
of time-varying structure parameters, large inertia, and time-delay, etc, the conventional PID control mode can lead to the problems
of the long regulating time, larger steady state error and overshoot for condensation temperature, one of the key performance
parameters associated with condenser. So this paper proposes a fractional order PID control mode for condensation temperature and
designs an improved artificial bee colony algorithm (IABCA) to optimally tune the parameters of this fractional order PID
controller for condensation temperature (CT-FOPIDC) in order to upgrade the control quality of CT. Firstly, according to the

requirements of air conditioning and refrigerating process and related automatic control theory, each component of this fractional
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order PID control system for CT is modeled, respectively. Secondly, on the basis of basic artificial bee colony algorithm (BABCA),

by varying the learning factors c; and ¢, linearly and keeping the other parameters constant, an IABCA is redesigned and min ITAE

(integrated time absolute error) is selected as its objective function. Thus, this IABCA can tune five parameters of CT-FOPIDC and

obtain the optimal values of the corresponding parameters. Finally, IABCA and this fractional order PID control system for CT are

programmed and configured by MATLAB software, respectively. Numerical simulation results show that the proposed IABCA to

optimize the parameters of CT-FOPIDC is feasible and meanwhile the control quality of this fractional order PID control system for

CT is obviously better than that of the conventional PID control one for CT.
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Fig.1 Flow chart of measurement and control for VCRU

with one stage refrigeration circulating process
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control system based on IABCA
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Fig.6 Response curves of condensation temperature

under three types of tuning parameters of PI*D* controller
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Table 4 Comparison of control performance indexes for

condensation temperature
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