37 BHE 8 M Erl fie 5l Wil T i Vol. 37,No. 8
2022 48 A JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Aug. ,2022

SCEES 1001 —2060(2022)08 — 0083 - 08
ETFalR - B EZNRARDEILR
im FE ¥5 I B 3%

KRs, Fer’ 2 R, HEL
(LAEmEMRAFE B F 5w A TE¥E, bt 100083 ; 2. o B A48 % F A R A8 704 #F % fr, £ 201100,
S HEMEMARAE NEREELE TE% 5, b 100083)

OB AT AR RIS R GRS SPAGKI b AT B R K, M T K R P AR LT RS
AR T - ARMBEEF LR, SRR XEFZAET EX LR E, REIRERAKRARANE
B, AR B RSN R R BTAR, B REHNEBEATRERE, EHLEeaA AELE
B K AR AR AR B AR F 60 T, 8 BT AT AT AME , B BT B e R Bk, A AR AN £ R4,
AR AMESim #4025 32 R %4882, £ Simulink b 3%t 42 %] ik, #6477 AMESim/Simulink 3% &5 S, i@ i 153k 5 4
R AR VBRIET AR A T THRG B RIS AR - AREEF T ERBEERBATBERS L,
T Bk BIAEE

X8 Ao UGS  ShAS IS R S TELRE TR 5 BT A P

43K S . TK221 XEkFRINAD A DOI:10. 16146/j. cnki. rndlge. 2022. 08. 011
[SIRAXEX M E, 208, £ 5,5, AT - ARAEA IS sh AR e R AT T [ 1], #atsh ) T/, 2022,
37(8) :83 —=90. WU Tong-yan, LI Ya-yu, WANG Liang, et al. Study on dynamic test temperature control of heat exchanger based on feedfor-
ward-active disturbance rejection algorithm[J]. Journal of Engineering for Thermal Energy and Power,2022,37(8) :83 - 90.

Study on Dynamic Test Temperature Control of Heat Exchanger based on
Feedforward-Active Disturbance Rejection Algorithm

WU Tong-yan',LI Ya-yu’, WANG Liang' , WAN Jiang-wen’
(1. School of Automation Science and Electrical Engineering,Beihang University , Beijing, China, Post Code ;100083 ;
2. No. 704 Research Institute of CSSC,Shanghai,Post Code :201100; 3. School of Instrument Science and
Opto-electronic Engineering, Beihang University , Beijing, China, Post Code ;100083 )

Abstract; In order to meet the temperature parameter control requirements of the heat exchanger test
measurement and control system in the dynamic heat transfer test, the dynamic model of the controlled
temperature object in the test system is analyzed , and a feedforward-active disturbance rejection control
algorithm for temperature is designed. The dynamic heat transfertest object is a shell-and-tube heat ex-
changer. The test process is heat transfer for forced convection of the fluid in the tube side and natural
convection of the fluid in the shell side. During the test, the fluid in the tube side is recycled, and the
inlet temperature of the tube side is required to be stable. The control algorithm makes full use of the
model information, uses the shell side temperature as the tube side temperature interference to design
feedforward compensation for it. At the same time, the active disturbance rejection control algorithm is
designed to deal with the model deviation problem. The system model is built by using AMESim software ,
and a control algorithm is designed by Simulink, so as to conduct the joint simulation for AMESim/Simu-
link. By comparing with a variety of control algorithms, it can be found that in the heat transfer process of

shell side temperature change interference, the use of feedforward-active disturbance rejection control al-
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gorithm can make the tube side inlet temperature fluctuation become smaller and achieve stability faster.

Key words: shell and tube heat exchanger,dynamic heat transfer process, temperature control, feedfor-

ward control , active disturbance rejection control
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Fig. 1 Shell side circuit structure diagram
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Fig.2 Tube side circuit structure diagram
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heat transfer
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