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Functional Analysis of Air Data Modules for Civil Aircraft

LI Jiansu, CHEN Caikou
(School of Information Engineering, Yangzhou University, Yangzhou 225127, China)

Abstract: At present, the research of the civil aircraft atmospheric data system in academic circles mostly focuses
on the atmospheric data computer and the aerodynamic characteristics of pitot tube, however, there is little re-
search on the effective data provided by the atmospheric data system in the specific atmospheric data module. The
influence of atmospheric data module on the pressure pipeline and data precision of civil aircraft is studied in this pa-
per. The structure and performance of the atmospheric data module in the atmospheric data inertial reference system
are analyzed, the atmospheric test data on the three different types of aircraft (CRJ200, G450 and G550) are ob-
tained, and the reason of the different error range is found out. By comparing the measured data of three different
types of aircraft, it is concluded that G450 and G550 with air data module can improve the leakage accuracy of air-
craft and reflect the air data of civil aircraft in real time. It is found that the analysis of atmospheric data module can
greatly improve the problems of pipeline deformation, leakage and data precision, which can provide reference for
the design of civil flight atmospheric data system.
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Fig.1 Air data module structure
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Fig.2 Layout of air data system for CRJ200 aircraft
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2 GH50HWLA KHLZEAT ADM KSR S 2 Rm X L
Table 2 G550 aircraft ADM air test data and baseline

data comparison

4/ A PFD L f# ADM1)  ADM2H
7 v AL/ M XA/ M UM/ f SE /
0 —30~30 1 1

1000 970~1030 1000 1000
5000 4967.5~5032.5 5010 5 000
10 000 9 965~10 035 10 000 10 000
15 000 14 960~15 040 15010 15 000
20 000 19 955~20 045 20 005 20 000
25000 14 950~25 050 25 010 25000
30 000 29 945~30 055 30 010 30 000
35000 34 935~35 065 35010 35000
40 000 39 925~40 075 40 005 40 000
45000 44 915~45 085 45010 45000

#3  CRI200§U8 KHLZEAT ADC ARSI S3EEEdER T H
Table 3 CRJ200 aircraft ADC air test data and baseline

data comparison

#1  GASOMLEI ®HLZAT ADM RSIMNEE-S R T
- _ , S/BRMR oy oo ZMPFD - APFD E
Table 1 G450 aircraft ADM air test data and baseline A7 B DL i fe B 5 R B 5 R S
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0 —30~30 3 1 16 000 15 970~16 035 15990 15990
1000 970~1030 1005 1000 22 000 21 970~22 035 21 986 21 990
5000 4967.5~5032.5 5010 5000
29000 28 970~29 035 28 982 28 982
10 000 9965~10 035 10 000 10 000
) ) 33000 32 970~33 035 32 981 32 985
15 000 14 960~15 040 15010 15 000
20 000 19 955~20 045 20 005 20 000 37,000 36 970737035 36976 36988
30 000 29 945~30 055 30 005 30 000 . T
T s 25 )& X 3 (14 23 TR
35000 34 935~35 065 35010 35 000 LA AT I i 25 IR RV SMLIXCIsR 1 25 14
40 000 39925~40075 40005 40 000 Bl G HL I R IR R 2 1Y R e i R R 22 52
45 000 44 915~45 085 45010 45 000 W ) 25 KATSEIF R . Ma=0. 6 i, A a3 £
50 000 49 905~ 50 095 50 000 50 000 ) e D 1R 25 MG AE M AN 3R 4 BT o
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Fd AN A 1 R IR R 22 AR (Ma=0.6)
Table 4 error correction of static pressure source at

different angles of attack (Ma=0.6)

AL MEFE/  Ap/p SEIE FRIRIRE  Ap/p MRIE

WA/ () Pa WEH RIER/Pa JEE
—4 15852 —2.79 16 293 —0.40
—2 15927 —2.88 16 236 —0.01

0 15965 —2.65 16 290 —0.67
2 15930 —2.86 16 446 0.28
4 15857 —3.31 16 463 0.39
6 15668 —4.46 16 471 0.43
8 15473 —5.65 16 491 0.55

R R R 22 Rk R
Ap/p.=fi(Ma) + f.(Ma) fi(a)  (12)
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