2021 £ 9 A e o B OAR Sep. 2021

FaE HoM JOURNAL OF PROPULSION TECHNOLOGY Vol.42 No.9

BTy RSN BHEE LIRS
RIS SRR TS

B &R, Ko, gk, BRES, EAR, £ OE°
(1 PR PR CRAE TR ST B2 B R T %, DIl 28000 621703

2. FEMTE MRS IR BE, DUl 4iFH 621703 ;
3. FAiRAH K2 (FE TR, W 446H 621010)

B E. AT LAFINGEEENETETE SR AR R LT B0 RRL
M. BEARMAER, X T AT RERAEWNE (ESO) ¢35 % & #H AR LRI
HHEARAFTE, BAIMTAASE ST EIRFERENORAS EZR AR IEFETZAGRE; L
RZT &M B KA H B (LADRC) fe— iRt 4742418 (IPC); w/GBE47 AT &S &3 AR
MEDAMRILH 7 kAT T e, ZRAV, ERAATI KAWL S 6y LhRKIH AR, SR
RBEFPGEE SRS PR ARG S ik g R ERRKLSEE S,

KR HRREE; HATRREN,; STESKE; VKRSUMNE; ZEARKEHE; —HKi
FATIEH B

FESES: TP278 HRARIRED: A MXEHS: 1001-4055 (2021) 09-2119-10

DOI: 10.13675/j.cnki. tjjs. 190810

Air Intake Environment Simulation of Altitude Test Facility
Control Based on Extended State Observer

DAN Zhi-hong'?, ZHANG Song"?, BAI Ke—qiang®, QIAN Qiu—meng’, PEI Xi—tong'*, WANG Xin®

(1. Science and Technology on Altitude Simulation Laboratory, AECC Sichuan Gas Turbine Establishment,
Mianyang 621703, China; 2. AECC Sichuan Gas Turbine Establishment, Mianyang 621703, China;
3. School of Information Engineering, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: Aiming at the urgent requirements for the strong immunity and robustness proposed by the tran-
sient state tests of aero—engine high—altitude test facility thrust transients for the intake environment simulation
control system, an active disturbance rejection control algorithm based on the extended state observer (ESO) for
the simulation of the intake environment of high altitude test facility is designed. Firstly, the technical characteris-
tics of the existing high—altitude test facility transient state environment simulation and the reasons why the high
quality control indicators are difficult to achieve were analyzed. Then, the linear active disturbance rejection con-
troller (LADRC) and the integrated parallel controller (IPC) were designed. Finally, the active disturbance re-

jection control is realized in the simulation environment. The results show that the active disturbance rejection
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control technology based on extended state observer can greatly improve the dynamic response speed, control ac-

curacy and anti—disturbance ability of intake environment simulation in engine transient test, and has strong ver-

satility. This work laid the foundation for subsequent practical engineering applications.

Key words: High altitude test facility; Intake environment simulation; Transient test; Extended state ob-

server; Linear active disturbance rejection control; Integrated parallel controller
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Fig. 1 Cavity structure diagram of air intake system
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Fig. 2 Valve position closed-loop control transfer function block diagram
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