Bo4l 11 o x @B K F F R Vol. 54 No. 11
2020 4F 11 H JOURNAL OF XI”AN JIAOTONG UNIVERSITY Nov. 2020

[E48zXH) % R Tl B L= &

ERWE, EHH
(CREBRFRR A SE R TG, 300072, KE)

WE. A EHXHNARAEEFIR P ALK BB ABRINFFIHLF R A, 328 —F K
T oA FRAT 1] 4 AR AR A L) 35 60 TN B AL k) Rowk 3B ad At R 45 X R A A Gt AT AR A PR IR 17 3
I NS R A i R A AE T, KA Smith FUAE 3R B xR A & %0 E R R 34T TR LR Y B
P ARgYa, L ERMBEANES. KN AZABRBAIRANAEIANERERZA, A
TRIZZGEWATHRE A ik E R AR MRS RRENM E, SFdd
Lyapunov & 3R] T H A B FDKCSH . RO A PR BT B 8% 89 &7 3K K &5 00 ) 25 Fo 42 ) 42 2T F 48
Je 0 R AT IR SAE T A sh AN SEA R LBl 45k B TR i m R ROE A R KR E 6
SR, FARER AR R TEBET KRR BTN g Lz Kk, AL R
RO PR IR R AT AT R R Y 50N A A AEERY 30N AL AESAKIEHN LA R
WS, RIEER AT R KRBT RAFTHERY 0N AL . HEERRY 12X £ 4,
WA RGN AR R TIRERFR ARG,

KB E4 X H A FRL; BRI H ; Smith FAEIE4) ;5 KR A0 2
RESEE. TP273 XEFRER. A

DOI: 10.7652/xjtuxb202011012 XEHE. 0253-987X(2020)11-0098-08

Tl
"

OSID 15

]

Predictive Auto Disturbance Rejection Control for

Compression Refrigeration System

LI Donghui, GAO Yanan

(School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Aiming at large time delay, strong coupling and external disturbance in compression
refrigeration system, a predictive auto disturbance rejection control strategy with finite time
extended state observer is proposed. Via model identification of compression refrigeration
system, the transfer function matrix of double input and double output is obtained. The Smith
predictor is used to predict the actual output of the refrigeration system, so as to reduce the
influence of time delay in the operation process. Then the refrigeration system is decoupled into
two single input and single output systems by series of decoupling controller. To improve the
disturbance rejection ability and response rate of this system, a finite time convergent extended
state observer is introduced, and its finite time convergence is proved by the constructing
Lyapunov function. The state estimation and disturbance compensation of the decoupled system
are carried out by the finite time convergent extended state observer and control law, and the

proportional controller is used to control the system, thus the independent control of superheat
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and evaporator temperature is realized. Compared with the predictive auto disturbance rejection

control based on the linear extended state observer, the simulation results show that this strategy

can reduce the regulation time by about 50% , the dynamic landing by about 30% ., and has good

robustness when the parameters are perturbed; the experimental results show that this strategy

can reduce the regulation time by about 30%, and the dynamic landing by about 12%. The

dynamic performance and disturbance rejection performance of refrigeration system are

significantly improved.
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