2024 445 2 1) RAXHIZITEHR 2024 No. 2
B 153 1] Civil Aircraft Design & Research Sum No. 153

http: //myfj. cnjournals. com myfj_sadri@163. com (021)20866796

DOI: 10. 19416/j. cnki. 1674-9804. 2024. 02. 022

R R HL T4 T KU 49 4 7 SR B 5

hoctE® F ok
(A FF R B, b3 201210)

B OE RACHLRRT KB CHLA — D E AT 1) K IR R A i — S 2 s, Tk A S A 0 UG A 8
SR AR R XA S DI R GRS M e T o T SR [ A0 2 o) ¥ 908 55 205 1 1) PR A A Bl 2 A e M 5 o
Pt T — Tl R B B K TR S RS 7 M 1 o ST T K IR SE XU 23 BT AR, A 21 By X 23 B KRR S XL
5 3 M RE B, B i DARE RS R RAILALEY Sy 4], 2 — 2P K R R AU, 20 M 7 36 OS2 T 3 R R Rl & HIL Bl A 1)

&It
KR K REE KU 3 LB K
FESZES. V244.172

0 55

R RHLZ 20 5 R A BT e
SV 5RO AR R Z et A TAE R
— AN R R KU L R TR
SEBRAI BT R AR 2 A T G A g EUR
REVE: B4 51 15 B 2R ROIR 2 B B A 2% 2ope 3l 1
FO L RISRGW RN S as S
HeJE T LR E R 2 A U H 2 — . S PRIk R
AL A, N HERR | AR SOME M O ROIR 2 B KU
o X5 1R GR Y JR RCIR S B3y XU 21, 1z ik BA
Here gt nl ez i

KPCBATRRIRNE , T0 1 A N7 I B DX A 1 Of
SE PN R 2R I X A 56 X IR G FA H R 18 3
T RE P73 B s 3 R $2 IXURS: fie R Ak 8 0]l 5 K
SR XIS N B T R GE NS R 2R T RE

FIRTAER) K 22 453 M J5 IAAE CALYLR I 2
DX BTSRRI T R AU 43
Pror A IR BRI . R AR SCHR I — b 9 E A
W3 M7k, E AL TRALAS A DA B AR R
W A BRI 2 SO0, DLKOT — 35 KRR e H
T BUHIR RAT 22 2 YR, K IR e e BRI A1

* JBIS/E&E . E-mail; xuwenjie@ comac. cc

MERFRINED: A

AT 2 KT
1 KR MU 2 Brilid

K R T EASE G ARR B (2370
R, 2R R AR 2 S 2GR IR, R
ERNGIMREURZ o g S e s - R T /S IR RTIR A =S
WA R RS FUK B TR S 4 BB RE S
PR BB 2/ PR IRIZ S s B 2
TE RHLB T AFREE A B 7= LR A —Fp B, I R
AR5 B IELRE R RE B ATR S A R, T AL PR
PR BRI KAE/ LT KRR RO RAL B
DX 38 3 AR A A 25 K, R T A% B 4% X A
Sy SR RR R K IR REAT 45 ], DA AR K A A 1
MRS A ] 25 DX P 0 R AR A A K TR Y £
JE A, BT CHLK IR RE IRV 20 A 1oz 25 1 AT TR
ENILEALR

1) DX R IX I 5

2) IRERY SR AR ;

3) DIRFRL

4) GyRIARIE B AA L ;

5) DyRRwCA TR Pl 5

6) ARAIHERIL

SIAE. o, Tk R AR e 47 7 8 2 1], ROA WAL 54158 ,2024(2) :138-143. XU W J, YU S. Specific
risk analysis method for civil aircraft fires[ J]. Civil Aircraft Design and Research,2024(2) ;138-143(in Chinese).

138



2024 4F5 2 1

TROCHE, A R RHLK RS E KU A7 7 0052

7) AR R i

8) HIHERY ALK,

TR T g 5 AV 73 M7 75 2 4 5 1 L3k 5 B
KRBT B A T, I 38 3 70 M, Bk A% X sk
B K BT BARTE I 77 Al 3%, A A Al A
PEAT BT R TR
2 RRFFE R Brini ke

By Oy X ek 8] (9 Bl K2 4 oy B A DX S0 Y

Bij KA A A R oy, BRI AR AN 1 s, BAR T
FEEESUNT .

X3 1] By k. X Bl K
i i

l l

SE DX I B K FE SCDC I B K AR
1L 0 3 AR A Y3 i R

Gy S SEALEE R o A A BT
R GFAL RGN R KB B i
KA Sk BRCIASIES
TR B B0 EWERE I PATG)
PG 2 4 AL ST X X
A (BT TS0 i3] 22 4 (9 B A OB

&

R (R rem B )

1 RREFEXE 4R iR

1) DXBRIR] B k% 42 o3 B« AR 40 A [ 28 B A X
SRR, R SCAN [A] DX I 11 B 88 2K, 3 i 3 X g
BN , S ) B G A 408 DX I ) B 4R AR
U R R R AR BEAS [R) DX TR] 5% iz SR
17 E LR B LR FL B R G, WA o S 2R Y A
A3 ST BB OO, B0 B X AT B k24
I FIREAL

2) DX B K 22 A a3 M AR R XU 7 B
R, ML A 25 A DX I B K A B R AE, R A
KRR WL 73 W B3R A BILA% 28 GEAR 5 e 23 B
RN A B BB K BT B it BE AT A A A A

97 & AN (5 T S 3 W QR s D=4 0] Ui
KER A FRGE T U HAF G P g Tk SR B A G 1
IR ST 5 20 25 A7 A6 AN A BRI, 5 U I Al 2
JAGILEEm ALK 5%l 1 K T AR e K
W AT S 2, 256 40 T 4% R G/ 5 A8 SR B B KK
TT 07 G RN it o 454~ DX P R 17 B SR A AF Ab
3 KRRFEEREE P iih
3.1 Bk XI5

Rl T JR R AT U 5 s, JCURAE KL A X 3]
WINAETEIRE , 256 75 TEAS DX 1 B 471 3 3 RRAE
& KB RE ], L] AR5 R AR AR 48
KX KX G RRIX G R A s (X B e X
TESEPRAYBETTH, S X S al 3 R 40 th T H AR ik
A EAT FRIR TR, I E A A 2 X
Bii kit TAE, 5 & shHLAR &R ) i X, 75 22
BB BT KR R 2 5 R S, B 1k R Sh Bl &
TR RN BEES | R KR, BT | AL A
AU IR IR DR, A3 R 4R 48 i K X e AL
ErWBE R GEARAE X A B AT R G B A X RN A 1 H
TFHAREX, Bk X8 Bk .

1) 55 kX, 3B CCAR 25. 1181 & X i1y KHL
X 55

2) KX, LA 4 S KR B AT BEAEAE 5
T AR M 1 DX 3

3) GyRRIX IEE A R ], A7 7E 2 A W AR sk 2%
ARTEA SUS KR X 55

4) ZIRER IR X, 35 IEF RS T A S B
Gy RRAR B 78 S, 8l 5 2% B SR T AR 3 (an
AR B ) R, T AT AE S BLS BR AR B 2R R
X3k 5

5) AREES X, 8B A HLAL B R & A X 8 (5R)
PEAT HL TR X8, 2 R VAR B FLZ8 R0 5 ik 4k
DX Sl e 2

6) SRIHEE KX 52 K X 413 X, 38
A5 RHLAY B AR (BR APU it LLAH X I) 25
X dak ;

7) Fef, TR HLE A T AR ML U b S AR
) [X 38k 5

8) AL R RGEARAIF X, 5 X 38k N A7 16 W
RGN (RSO AS A ) 1 X 3

9) AL AT R G IX, 48 DX 8 A7 E BRI

139



I IESEN 2

M 153

RGP X 55

10) HEHFHRAESX, BRI NAERT
B BRI DB
3.2 KGR AU oy e R

R B FH AL 9 AR s JRURS: 43 AT 118 5% i) DR 28
DA B B R X800 43, 4 5ol il o A A 34 4 DX KK
R RV AT R 2% R GE L b I A AT AS [ By
KCBESRT R BI K T RE A | 36 E FE B R AT A AR
i S

R 25 T )7 K L SR A5 B A 0, X 4545 T it
11045 WA T AT 2 2 E1TAl . AR A
B 2 3 XL HEVR 18 A R I K %5y T U R 4
Xof 7 AR B K BETHRRAE R i

1) #E

h TR E KOG KGR AR E K fE
e RHL L AR R AR R A5 A DX Y PR R R AT
PE UL B A A DX PN AH G 5 48 1 4 L IR | B
KT I BEAR IR 78 AR 0, L K B #4260 e 11 Wit
WL

2) fAE(5E)

W T 05 5 0 TR A B e BRI A KOARE e 11 3
ARFE it , TR B 5 i ] s 0 s R R 1 1
B, PG, — AR A A 7 48 nT DA it O Y 5 05
KR Z IR B 53 B b ™ A 7™ EE KU, AN sl 2 e
TR o SR B A% X3 R TR A i e TR
RUKUE B OB BAE DL, SRE R ARG
Gy RRTRAARAE B (R AF RS B | 5 R VLA Teh 8 R 7 2K ik
AAERT O B S KCTR (Rl 5 R IR A L EWIS
RYTAE) 5 S RS I AR 1 B 4 s KR
55 5 R WA AE 1% 22 1) ) Fee /SRR

B2 MABESBEAR

3) FEE
38 o Py R B BE L T TR ( R ) ST Ak
140

TR AE AR XU, 322 43 Sk DX sl ] 1 B 25 0 %
Gl WA v, N B TR B0 R YR 22 18] Y
B 4P it Qa0 o AR 266 B Ik 2 25 Y B DR
Jiti, AR K DX SR K X2 [] AR 55 AR AR X 8 (1]
Gy AW I DX 22 ] 15 6 AR 5 AR 1S AR 2 18] 14 B
B OL.

4) M

308 AUHE it AT LA B Lk ol =R SR A LI XL T Y A
AL N TRAIL P ERHE ) S SRV Y S
T LA B SO I 2 34 DX PN 38 1T 7 L 45
P T E RN i KUE 2 XU 25 28 3R
NI EIIE 3 R
Ky Ji ) =———

E3 ERREE
5) R
R B 11 S SRR A T I e RAL I B RLTE, TR AR
Gy WA i DX T HE VR A8, A L M A3 W A Ak
HoHEH LSS & 4 Fios, 75456 5 RRBAR T
T A5 ) EL A IO, il A% DX 3 A X 5 R A T U
MHER AR 7 3 HER AL NSRS R

B4 HERBEESITRER

6) W

B X AN T) X3 ) 15, 75 T A TR B2 19 B
VR R R A S s KRB B4

T4, Uh I DX P 1 150 4 SR 7 e IR SR 58
AHOCH BT JC 7 8 2 o L, X 7 ok 77 4 2 o
MESRINT .

a) YA A AR RN B T S R



2024 4F5 2 1

TROCHE, % R RHLICI A E XU 3 #7 J7 iE 52

W 1 L 75 BH (R PR 5 9 5 R AR s 28 SR VE R, %
u%/miﬁ%o PH] L A7 - 2 S8R T Tk s X1 1% 4% T

b) *E%E%‘%\%ikﬂﬂn%%%% B kX 4R
UL HE 22 X A A AR X 3 5 #8R IX 3 %o 7
B K BESR A R, 12 DX I8 A S R N, iR A X i aE
17 DO-160G A KB ik s B JEit kX5, 4
XGRS X A % DT A0 28 B X 3, B T A7
TETR B MY, T3 i 25 JRMF % F A 6Bk
HoAy Xk 1 % % 39 7 #E 17 DO-160G € 2 BHL 1%

SR, U AR A A TF & foff A ) 2 15 23 A A0
KR BTN EL T E AR U I R A SR IR R 4
B S 7 P G T T L A 3 T T 08 I SR B
) 5 47 55 e A0 X P L E

7) BRMK K

F R X 38k N 25 K/ R 5 K K R G
BAA B AR DL, LA B BRI 3 # 25 oK TR A i, ik A
PRI 2540 B EA R S Fios

5 ITRRNZRHEE

BEOXF aet #R AR B A (A A L R B R
FL B A I HABYETE /IR |« H S DT o (A
F P o e I D T R ) B OGBS AR, T A
R SRS R R

BEXTREAE X, 75 R HLAR By KO TR AE, a0
PLAE FNAC IR | R 4 ok PR B I AN A . TR A 4
IR ZAE B 2 ORI 22 SO BRI Bh i it &,
B v il i b 2 L R DR A R AN BT 6
Fs

SFFARFF AT, 4% 2G5/ 4 b vy 1t 0 H: A 2 1
B0 X TRBLEE 8 ST R 1Y 52, R PEAE A FF S
TG A DI 42 A P, #5 AS AT 4332 )5 1

FE S SR AR R AR T EEA T R,

VRT3

R AR 6

- B~

ﬁm%
A

6 RERKHER

4 RRAFE B Br i ik i A

PABER Y B RATLAIL 2 Sy 451 3 — 28 3 B 4 ]
AR S5 3 55 3 1 A9 J7 SRR AT KR E XU
Vixe

1) Py DRI K o3 X RS

HRAERHILAC B 28 A A A% D0, F RLA o0 A
[l Ay PRI, R B A AN RN A B R G L,
AR A5 DX ) o R AR A ik T Y0 R KR Y A7
RS, HE S A [R] 1 4y 38 DX 3R B ok G DX B 5 G
F, N3 2 P,

R2 EXRBRAEVHANREEIL S
Jrs I g/ Ll

B K DX A e Y

e KX
MU B kW R AR G
RVRR B % TR AR
H .EWIS X 45

5 BRI R LR AT

X 5

1 Rahblit

FEfER X
(ENERT YN S
X5

L5 TR
X 35

UL S A (AL
%)

5 WE R G 1
PR, TR OE, B IX
WAL S AEHETFRAES
Bt) .EWIS X35

(R ST FEE

[X 45k

25 HLEGE

141



JSE 5 52

s 153 1

2) I KESR ) E

NI A 575 2 e >R A X3 i) oy 25 75 5K W1 T
TE il 5 %A 00 B DX 314 75 SR I 73 BE 45 % 7 )
ARG/ Ll A 7 s,

B a4
SLEERIT

PR IX S
KB ESR

DX 3 1]

B7 REXBENAROSWTEREETE

3) RGN B KEa

B R G LR G LB KB AH B 2
SR B XA T PEA A3 308 2o X 2% DX SN B4 A1
B8 /MR SRR B S IR | T R A
i HER T 3l MR T B A S E | A R AR
IR AR SR ) BT AR AE AT 23 M Rl 2 1]
IR UEARS X IR KA R BRI S

4) CHLGEE K Lttt

i IR A A DX A4 28 58 A1 B R HE R 7 K By
TEEAT DX I K IR E S

BBR A DX <08 DIRG9 30 5 | ol o T e
FIFRES AL, HEAT X I 5 AT

iR e AR 7 g s VIR E SRR [EPS
Loy 3 PR AT S PR O, 288 e 25 A IX
SN B SCHEARL IR TR A MR AT (R L X
PRY P 5 0 DX ) B 5 o XU R R AR K
KB , 245 DI A 1) 25 RV LA % AT fiE 1
SRR S T G R A A AL A R N
(I, B AN 2 BRI, A7 38— 25 20 A, IF 1
7 X2 A PR R PTA

142

5 5B

RIS KR s ML EAT T S, I RLE T K
G2 AU AT ) AR X LBy KB A
BARSENL,

SE Lk

[ 1] SAE International. Guidelines for development of civil
aircraft and systems; ARP 4754A [S]. U.S.: The En-
gineering Society for Advancing Mobility Land Sea Air
and Space, 2010.

[ 2] SAE International. Guidelines and methods for the safety
assessment process on airborne systems and equipment :
ARP4761[S]. U.S.: The Engineering Society for Ad-
vancing Mobility Land Sea Air and Space, 1996.

[3] ZA WHLKRFHOPEBA R E SN[ D], T
DU R /AT B, 2018,

[ 4] MERZ, TK, BERL. RA L K RTTHERMISR
[J]. R ®ALBEGTSF9E, 2014(2) :11-13,30.

[5] Tk BRI CHURTRRGARRS K73 XTI EmrsE [ 1], F
FAA,2016(22) :277,288.

[6] HIKE. CHEIRGE KB L it
TOR[J] AT RAEOR, 2018,29(9) :58-63.

[ 7] BZ5H, RS, FRE, 55, “HLK K FHHEEH B,
SRS CL/ /P RS o 2 CHLBT K R gE Ll 2= 5
S S RHLB K R EARBIT 2B S, (S
s.n. |,2017:143-147.

[ 8] EM. CHLEHP KBTS R KBEPFR[)]. BT
KHLBOHS B, 2020(3) : 1-6.

[9] H=EHE, R, LEH R TS Z 2T
RRMBAT S50 [T]. i TR BERE, 2023, 14
(1) 47-56.

[10] RHEX%, B30, MR, 5. AT BRIRAR B JOd i i
EBAH[T]. RALEHR, 2020,6(4) : 96-98,76.

fEEE N

WXE AL, TR, ERAARG @ AN K R
2 JZ, E-mail ; xuwenjie@ comac. cc

F ok B AL, AR, TBHRH @ 2ME K B X

A%, E-mail:yushui@ comac. cc



2024 AR5 2 TROCHE, A R RHLK RS E KU A7 7 0052

Specific risk analysis method for civil aircraft fires

XU Wenjie © YU Shui
(Shanghai Aircraft Design and Research Institute, Shanghai 201210, China)

Abstract; In the actual design of civil aircraft, fire protection design is a key research direction for aircraft. Fire is
a frequent type of aviation accident, and it is not possible to establish a corresponding risk model to quantitatively
assess the hazards to the systems and structures in the relevant zone after its occurrence. This paper proposes a sim-
ple and easy-to-use fire specific risk analysis method based on the guidelines for fire safety analysis of flammable
liquids given in the FAA Advisory Circular. The fire specific risk analysis process was established, the principle of
fire protection zones division and the idea of fire specific risk analysis were introduced, and finally a civil aircraft
model was used as an example to further illustrate the application of the fire-specific risk analysis method, which is
suitable for the positive design of civil aircraft fire safety.

Keywords: fire; specific risks; aircraft fire safety
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