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Study on Two-Parameter Feedforward Decoupling PID Control Strategy for Vapor Compressor
Refrigerating Unit Using Modified Multi-Objective Artificial Fish Swarm Algorithm
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(' School of engineering, Lanzhou university of technology, Lanzhou, 730050 )
[ Abstract] In view of vapor compression refrigerating unit (VCRU) with strong coupling effects on the control loops between
evaporation temperature (denoted as 7.) and degree of superheating (denoted as Dy,) and its characteristics of large inertia,
non-linearity and time-delay. Consequently, this paper presents a feedforward compensation decoupling control PID mode for T,

and Dy, and designs a modified multi-objective artificial fish swarm algorithm (MMOAFSA) to tune parameters of the
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corresponding PID controllers in order to improve the control quality of i and Dg,. First of all, for two control loops in VCRU: the
electronic expansion valve opening (denoted as Oggy) and T, and the power supply frequency of the motor driving compressor
(denoted as f') and Dy, by the feedforward compensation method, the coupling effect among these two loops is eliminated.
Secondly, on the basis of basic single objective artificial fish swarm algorithm, a modified single objective artificial fish swarm
algorithm (MSOAFSA) is reconstructed by decreasing the visual and step exponentially, and then a chaotic local search strategy
with multi-objective optimization is added to this MSOAFSA so that an MMOAFSA is redesigned. Considering integrated time
absolute error (ITAE), the regulating time (denoted as 7.) and the absolute value of steady state error (denoted as E), min (ITAE, ¢,
E) is selected as the multi-objective fitness function for MMOAFSA. So an algorithm of tuning parameters of PID controller for
T. and Dy, is designed to solve the optimal values of six parameters (denoted as Kp, K11, Kp1,Kp2, K12, Kpo) of the PID controllers
for T, and Dy, and the corresponding Pareto optimal solutions of ITAE, ¢. and E are obtained by means of multi-objective
optimization. Finally, this two-parameter feedforward decoupled PID control system for VCRU (VCRU-TPFDPIDCS) is
configured and simulated by means of MATLAB tools. The corresponding results the control strategy can eliminate the coupling

effect between the control loops, and the adaptive setting of six parameters of two controllers by MMOAFSA is feasible, and the

quality of Te and Dsh regulation is obviously better than the traditional PID regulation method.
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Fig.1 Flowchart of measurement and control for VCRU

with one stage refrigeration circulating process
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Table 4 Pareto solutions of parameters of PID controllers
for evaporation temperature and degree of superheating

and three objective functions
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