Journal of the KIMST, Vol. 23, No. 6, pp. 639-649, 2020 ISSN 1598-9127(Print) - 2636-0640(Online)
DOI https://doi.org/10.9766/KIMST.2020.23.6.639

Design and Integration of a Dual Redundancy Air Data System
for Unmanned Air Vehicles

Dae-Yeon Won™" - Seonghun Yun" - Hongju Lee" - Jin-Sung Hong" -
Sun-Yu Hwang" - Heung-Sik Lim" - Taekyeum Kim?

Y derospace Technology Research Institute, Agency for Defense Development, Korea
2 Korean Air R&D Center, Korea

(Received 3 June 2020 / Revised 17 September 2020 / Accepted 9 October 2020)

Abstract

Air data systems measure airspeed, pressure altitude, angle of attack and angle of sideslip. These measurements
are essential for operating flight control laws to ensure safe flights. Since the loss or corruption of air data
measurements is considered as catastrophic, a high level of operational reliability needs to be achieved for air data
systems. In the case of unmanned air vehicles, failure of any of air data sensors is more critical due to the
absence of onboard pilot decision aid. This paper presents design of a dual redundancy air data system and the
integration process for an unmanned air vehicle. The proposed dual-redundant architecture is based on two
independent air data probes and redundancy management by central processing in two independent flight control
computers. Starting from unit testing of single air data sensor, details are provided of system level tests used to

meet overall requirements. Test results from system integration demonstrate the efficiency of the proposed process.
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(b) Nose mounted flight test boom

Fig. 2. Two different types of air data sensor
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