%38 % A5 = ] 3 h 2 F K Vol.38,No.5
2020 4£ 10 A ACTA AERODYNAMICA SINICA Oct. 2020

XEHS . 0258-1825(2020)05-0866-08

KR RUR B 4 2 5

WAXS MW, HER

ChEZIFH ARG R RSO SEE T AT, 4 621000)

O AUERGR SR SR R 2 B ARG WA 5 2 BT, O B AR 0 40 A TR LK
fa o 31X 2 2 i VE RE 1Y TR AR S B R T IRIEE . B BT AR IR B AR 5 X SORS AR B P TP AR D o VR
5187 B F TORE R R AR A . e AR SCEE T H P 4R R B BT TR IR KU i 4 R . R B B
B SR RRE AN D B = AN B Z MRS R R 2 R BN S EER S AN R TS AT K
R ZS 00T 8 T AN 3 Sl IR A i A A L — O T S B TR LR R I R ) e s R L S — A mi R R
BT aE 1. BFE L NASA 0.3 m TCT KW R %t 4, 78 Matlab/Simulink & 1 # # 1% KUR 7 3 A HT 4k 2 Hil
R IFHEAT TR BT . SR L. APidi s Hl RE s R 47 b S0 B0 BVR L B R M S B S A R L E R B SRR
BB RO AR R IR 5 R AP m il v g, R B T R AP i 4 T4 g

KA ARG W A B CADRO) 5 i #

FESES:V211.74 XERFRIZAD : A doi: 10.7638/kqdlxxb-2018.0160

Active disturbance rejection control for cryogenic wind tunnels

LIU Weijie® , HE Fan, YANG Guochao
(High Speed Aerodynamics Institute of China Aerodynamics Research and Development Center » Mianyang 621000, China)

Abstract. It is strong coupling between the total temperature, Mach number and stagnation
pressure in cryogenic wind tunnel. Moreover, the flow filed is susceptible to external interference
and its accurate mathematical model is difficult to be obtained. Thus it is difficult to design a high
performance flow filed controller for the cryogenic wind tunnel. The active disturbance rejection
control (ADRC) has some advantages, such as not relying on the accurate mathematical model,
strong anti-interference ability, simple algorithm for engineering applications and so on. So a flow
control strategy for the cryogenic wind tunnel is designed based on the ADRC theory. According
to the principle of the ADRC, all the coupling between the total temperature, total pressure and
Mach number, the modelling errors, the parameter perturbation of the flow field, and the
external disturbance etc, can be regarded as total disturbance. The total disturbance is estimated
by a extended state observer (ESO) and compensated by a feed-forward control. On the one
hand, the decoupling control of the total temperature, total pressure and Mach number is
realized; on the other hand, the anti-interference ability of the flow field is improved. Taking
NASA 0.3m TCT wind tunnel as the research object, the flow field ADRC control model was
built on Matlab/Simulink platform for simulation analysis. The results show that the ADRC can
achieve good decoupling control of the total temperature, total pressure and Mach number,
maintain good control performance under the condition of large perturbation of system
parameters, and show good anti-interference ability.

Keywords: cryogenic wind tunnels; flow field; active disturbance rejection control (ADRC) ;
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Fig.2 The structure of 0.3 m TCT wind tunnel
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Fig.3 The structure of ADRC controller for flow field
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