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Development of the Flush Air Data Sensing System

Wang Zhen,Zhang Yanjun,Lei Wutao,Chen Lili
(The General Configuration and Aerodynamics Design and Research Department,

The First Aircraft Institute, Xi’an 710089, China)

Abstract: The accurate measurement of air data is critical for the navigation and flight control of vehicles. Com-
paring with the intrusive conventional air data measurement system, the flush air data sensing system is more
suitable to hypersonic vehicles, stealth vehicles and high angle of attacks vehicles. The development of the flush
air data sensing system is reviewed. The components of the {lush air data sensing system are introduced. Four
key technologies during the application of this system(pressure ports arrangements, aerodynamic models and so-
lution algorithms, calibration algorithms, the failure detection and management) are proposed. Based on the
different application schemes on different vehicles abroad, different application modes of these four key technol-
ogies are analyzed. These four key technologies are tightly related to the accuracy and reliability of the system.
Finally. the applications of the flush air data sensing system to future aeronautical/astronautical vehicles are
prospected.
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Fig. 1 FADS ports on different aircrafts
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Table 1 Mean error for 9-port and 25-port configurations

Ty 2
KIS H

9 fL 25 fL

a/ (%) 0.02 0.02
B/ 0.10 0.10
Ma.- 0.000 8 0.000 7

=% /m 3.47 2.80
ZEH/(mes™h) 0. 259 0.223
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Fig. 6 Failure detection and management on X-33
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