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Study on Airworthiness Certification of Human Factor in
Flight Test for Civil Aircraft
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Abstract: With the development of system reliability for aircraft, human error is becoming one of the main fac-
tors leading to flight accidents, as well as the key difficulty and challenge for the design and airworthiness au-
thorized departments, Currently, how to certify the compliance of the human factor is still in the theoretical ex-
ploration stage for both at home and abroad. Aiming at above problems, the airworthiness certification process
based on CCAR-25 is analyzed, including the selection of 40 regulations relevant with human factor based on
SHELL model and T. E. S. T matrix, also the means of compliance(MOC5 & MOCS$) for flight test, and finally
the data analysis example based on fuzzy evaluation is presented. The proposed thoughts and methods have been
applied preliminarily in ARJ21-700 and can provide the technical support for design and airworthiness certifica-
tion of human factor and ergonomics for other civil aircrafts such as C919.
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PLA T R MR TR B ER , ©A7 R M TIE R
Ha#iR. BHAER I, WA TRITERK
REERHA , B AR IRAAFIRBAIE T R B A7 FE o
ARAE. B, ARE R8RSR E TR
AL HETF SHELL A 5 43 CCAR-25 #
A RFFRT AR BRI I BARESR , 2 T R
RS T B AN B R # e K38 (25. 1302 &
25.1523), B HETF T.E. S. T R IEF B &%;
a3 B S R ) 25 B A T 2R AR M S R PR A
# B (Cockpit Operability and Design Evaluation
Procedure, fiji#g CODEP) ¥ & ¥k, & H 1& A TR
TG B R N A MR A Y E 7 B (MOCS
& MOC6) ;454 ARJ21-700 IRIEHL B IR KL gy
8R4 B 2B, R JE 4R C919 . MAT00 R AR
PLAH B R F i o s R AR S H .
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Fig.1 The framework of human factor airworthiness

certification for civil aircraft
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% 3 Ko 18 o7 $k 4
ERRMEAAZLEHMF MR+ SHELL &

BMUIME 2 R, E B AR (Software) (IR 5
(Environment) . 8 4 (Hardware) . A (Liveware)
PO, R A BREEE O MAHE R A, Bl A —
B AR ABAEMA- AREOXR.
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Fig.2 The thought of SHELL model

T SHELL #EE BABE Lk 4 CCAR-25
o AREEMREFZRWE LA, TUEHRER
NWABREETRAEREH E, 3-8 BRI
HERBBRAMRHENR FELTEHNANER
FHIR A B , KEBFEZ B DASRAE .

(2) EF T.E.S.THEHEMANHEEFERK
1551

I NN E R Rk ik K& BB, B 114
AREEHEEBTFEIIR CRIERNZXE I
% B TAE AR B/ CATHLA &K (25. 1523) Fl h
REAR AR BB R R 2R (25.1302), A
XK KENANERENITHEFHRIE. &
ERCHBRIEZR ETEFoH E W
T.E.S. TAEBFHEAE L, EARACILANEREM
TH e 2B A 3 Fim.

£ T.E.S. T SRR A, 47 5 A A5 7] R
AAT.E.S. T, HEEXAF. 5t T.E.S.T
TR

T(Tasks) : €f74£% ; E(Errors) : AR KRR S
(System impact) : & 4t W 38 ; T(Threat & Treat-
ment) : A7 2R B .
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#1 CCAR-25 # AN B RMK &K

Tabel 1 The relevant regulations for human

factor in CCAR-25

P 25 AR FERE
1 25.101 AR AN
2 25.143 B R L)
3 25. 601 B (D 4338 Bt Fig D
4 25.611 CIPe3:3iy:d
5 25.671 BMERARLR
6 25,771 CHREFRIRERER
7 25.773 AT R E
8 25.777 BB BRASRH
9 25,779 BHRRRARAEN TAEMBE
10 25.781 BHBBRATRER
1 25.1141 SN ERNRY R BN
12 25.1143 RV
13 25.1145 RAKIFR
14 25.1147 BELBRARH
15 25.1149 IRER A MEEN R B4
16 25.1153 IR TR I SR 2R
17 25.1155 RETTETF RO EERE
18 25.1159 WERBRARH
19 25.1161 BB R G R BR Y4
20 25.1301 RE R
21 25.1302 * RARREH AN T2 «
22 25.1303 KATHRHRE
23 25.1309 BEREREE
24 25.1321 R E (LR B3
25 25.1322 TES RETHRRT
26 25.1326 EREMERRRS
27 25.1329 IR RERNBRT
28 25.1381 XRET
29 25.1383 BREAT
30 25. 1401 By AT
31 25.1411 B(Z&E8
32 25.1523 * BN ATHLA =
33 25.1541 S GRig FARfED
34 25.1543 X TR B
35 25.1545 EHEBHER
36 25.1549 S RBENWEE R EMNR
37 25. 1555 WY SR FARIE
38 25.1557 HffubRic fdn
39 25.1561 ZeBE
40 25.1563 g gy
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Fig.3 The thought of T, E. S, T matrix

7t T.E.S. T & XA

T(Tasks) : KfF74E£ % ; E(Environment) : K fT
3% ; S(Subject) : EH B 25 %47 & 3 T(Training) .
AT YISk

H, 5] A pn s A8 B R EAH E SR
W% BTER W RITESF T RITRESEER,F
MUEZBEASINZE. fTAREREANE
REMHEEN, LALZESEENNER . RITHESF.
CATHE . RIT R R CATUISR.

B, 5 A A7 E AL T K AT 5 £ 3R (Flight Crew
Error) , 5 Z A X} i B9 & 25. 1302 43K 17 8475
BT A TIE R (Workload) , 55 2 # Xt bz
= 25,1523 &%,
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(1) 580 18 A o 8 ik

R CHLE 3 i Ak B RIEAS LR DL h R
G, ML AR B R AN AT R BRI A
55 RO PEA 4 7 T8 o 2 T R B RS Y S FF R AT
BEXRGREFTANEE. 54% B,
B0, MaE M A K CODEP PRy k. &5
REEAANEREMFE ESB P, LAHE TR
BRMITER, XN FE B RRM (S . 4
P) R (RFAR (O3 | 87, CCAR-25 #B
RS AT m 2 1,58 B A K CODEP
RO TS THE X, TRMAEAR. 7
TRERRE. FW TR BSRS, S F I EmA
HEEREMFEEREUAEFEHERIESER.
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Fig.4 The framework of means of compliance for

human factor during flight test

B 4 T RAE A8 B RS A e A&
EAE A MR S (B3 TR BRRFE
PRI R BRERZ . B TR EER L, &
AL B BB B U O ¥k (L1 A R AR AR
B WTRE T E T & R R AT
), ELRE R E AR EAR T B R EL
BHEEERMELE & HRV WM& . FEEE.
ERIT B FEETTERERTAD &
BRIAMFSHRIESR . HP, & TRAE RN
RO R E RE TR PR I RBUE A E E
EARCHAH R X .

2 WRHIES L6

PLARJ21-700 RAHL 2 B A A B 5 E 1 TF
fr & B R B, HIT AR R BRIE RN T .

THBEHER .V ={v,vrussusv) = (M, B,
F,0K.% ), BRI AN A EH R ETASEREE X
mk 2 i

K2 BURABEFTFHEEREX
Tabel 2 The levels and meaning of the indexes for the

cabin interface

g VS WEEX
b o 0—ioo TERWE BAWEM MR BE M
A
8w Togo FITBMHMBE. FEWELESEE
TR BB A R
b uy  soqo AAMEBESMBK, RERBHH
BEE TR BB A RIS
o 3050 ANWEERMEE, RAEEHEE
FEWARE BT A RBRAMHL
v 0~30 HBRABK, FEZRESTENRE

MR E {w s us sus sua sus } = { TAER AT
FFEM, RITR BREE, B THGER T

BEHMNENER:A ={asasassa1ra5 ) =
{0.27,0.30,0.20,0.10,0.13};

TR HEFE
[rn re 1z ru 7
T T Tas  Ta T
R=|ra 72 7s 7u T

Tar Ty Taz Tae  Tas

1751 752 Ts3  Tsa 7Tis |

[0.450 0.300 0.150 0.050 0.050]
0.200 0.450 0.125 0.125 0.100
=] 0 0.350 0.350 0.200 0.100
0.100 0.450 0.300 0.100 0.050
L 0 0.050 0.400 0.400 0.150

%R . B=A « R =(0.191 5,0. 337 5,
0.230 0,0.153 0,0. 088 0);

FEMES M max (0. 191 5,0. 337 5,0. 230 0,
0.153 0,0. 088 0)=0.337 5,

FBHE 0.337 5 MMM IEHE K B, ARJ21-
700 KALB WA ANAERANTUER BRI, &
B0M, 5 E W=B - VT=3.391 5,8, %%
it APLA T BRI E R 3.391 5,

R R I EAENANE R E
o A8 P RO AL 38 B — B4, FESE B BRAE Hh B R & T
G T BIERET S BHHNE. flm,
ARBERTRMEREBRE . 8 . FEES, I
A HR T RE RRE A B, NREEE R
E B BRI A BRI TS R BRIE A
AR, RILFFER R,
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