$£40%5 FS5H
2019 £ 10 A

LR

Journal of Refrigeration

Vol. 40,No. 5
October, 2019

X E RS .0253-4339(2019) 05-0124-06
doi: 10. 3969/j. issn. 0253-4339. 2019. 05. 124

N s = A 7y ! X N * \
BRRABEZLT L ZEEN PID 2§l FizNEERNS
= gA =3
SLOE A 3
HE' REBR T
(1 L@ ARFHASSRBEIREFE LiF 200240; 2 i DEESHEM LiE  200240)
W OE TR IR R E B R R G R DV P A R R TR R T R, AR SO — B N TR R R G A ) 7 SR AR
H PID #2355 ms , a7 TR A R AR RGN — 4 sh 50 A SO H, 43 0 64T T =50, -80 .- 140 °C 5 AN[R] B AR T.
BT BOBUERE DL 5 520 S5 IR 20 0H AR5 S0 45 SR B RAHXTR 22 7. 8% , 3 USRI PID 45 1 SR W HUAS T Bl 4 T 3SR 7
-50.-80.-140 °C HFpIEET , HIR BB ST /0 3 £0. 5 .£1.0,£2. 0 °C , S0 T8 Sa AR IR X A e A B i
KEEIA B BARIE TR B PID ; BB AR
hE 425 TB657; TP273 XHERFRIRED : A

Numerical Simulation and Experimental Study of Fuzzy-PID Control Method
for Liquid Nitrogen Direct Evaporation Refrigeration System

Hong Xing' Wu Jingyi' Wang Shanshan

(1. Institute of Refrigeration and Cryogenics, Shanghai Jiao Tong University, Shanghai, 200240, China; 2. Shanghai
Institute of Spacecraft Equipment, Shanghai, 200240, China)

Abstract More presetting tasks for parameters in traditional PID controlling are required, thereby leading to complex processes, unsatis-
fied control effects, and poor adoption for system condition changing. In the liquid nitrogen direct evaporation refrigeration system, a fuzzy-
PID control strategy was proposed based on the dynamic distributing parameter model of the system to meet the requirements of the high-
precision temperature controlling. Simulations were performed to analyze the effect of the control strategy in combination with the proposed
model, indicating the sound adoption of the control strategy on the system. Experiments for the application of the control strategy were de-
signed to investigate the control effect under the condition of target temperature =50 C, =80 “C, or —140 °C. Experiment results showed
that the maximum relative deviation between the simulation results and the experiment results was 7. 8%, and that the temperature fluctua-
tions under different conditions were £0.5 °C, £1.0 °C, or £2.0 °C, which was increased as the target temperature was decreased.
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Fig.1 Liquid nitrogen refrigeration system
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Fig.2 Schematic diagram of coil
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Fig.3 Liquid nitrogen flow model in pipeline
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