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Mach number control strategy for continuous wind tunnel

with second throat

CHEN Dan', ZHANG Yongshuang®®, LI Gang',
GUO Shouchun', CHEN Tianyi'

(1. Facility Design and Instrumentation Institute,
China Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China;
2. School of Automation Engineering,
University of Electronic Science and Technology of China, Chengdu 611731, China;
3. Key Laboratory for Wind Engineering of Sichuan Province,
Southwest Jiaotong University, Chengdu 610031, China)

Abstract; In order to reduce pressure fluctuation and improve Mach number stability in
continuous trans-supersonic wind tunnel, it is necessary to study the Mach number control
model of second throat. In view of the few descriptions involved in existing literature, tak-
ing 0. 6 m continuous transonic wind tunnel as an example, the principle of the Mach number
control with second throat was analysed, then the precise position control of second throat
was realized based on the double PID (proportion-integral-derivative) control mode of mo-
tion controller plus servo driver, and the combined control sequence of second throat and

compressor speed was presented, and then the algorithm of segmented variable parameter
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fuzzy PID and cascade control was proposed to control the Mach number. Finally, experi-

ments were carried out. The results show that the Mach number control accuracy can be bet-

ter than 0. 001, and the time of each Mach number polar curve (9 attack angles) can be con-

trolled within 4 minutes, proving that the control strategy proposed is effective, and can pro-

vide reference for the design and construction of continuous trans-supersonic wind tunnel.

Key words:

continuous trans-supersonic wind tunnel; Mach number control;

second throat; segmented variable parameter fuzzy PID; cascade control
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