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Abstract;  Pool fire caused by fuel leakage seriously threatens engine operation and aircraft safety. To
deeply understand the complicated physical mechanisms of pool fire in engine fan cavities, temperature
variation characteristics of double fuel pool fire were investigated. Firstly, the physical and numerical
models of the CFM56-7B engine fan cavity were established based on the software FDS. Secondly,
simulated temperature variations of single fuel pool fire were validated against measurements of the Trent
800 engine fan cavity, and then grid independence was analyzed. Finally, the fire development process
and temperature variation characteristics of double fuel pools were analyzed within the fan cavity using
several detectors and slices. The results indicated two phases for temperature variation of the double fuel-
pool fire in the engine cavity, including an increment state and a quasi-steady state. Moreover,
temperature variation magnitude was affected by distances between the detectors and the fuel pools. Fuel-

pool fire flame propagation inclined to the left side of the fan cavity, causing an increment of fire
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temperature on the left side. Plume floating, flame fusion, fusion expansion, and full flame coalescences

were observed in the axial direction of the cavity.
Keywords: fire dynamic simulator( FDS) ;

characteristics;  engine
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Fig.4 Physical model of Trent 800 engine fan cavity

. 0 H
b _Locp<273+to>@} =

K Q R KRR R kW/m® 5 p, 2SR
B, BUL. 204 kg/m® 5 C, NS SUE R LIS BT 005
kJ/ (kg « K) st0 ISR M 27 C 50 M SNk
JE 9.8 m/s”

HAE Trent 800 % ShHLIXUEAE K IR0 25 W |, ¢
Hh R A b ST PR SRR R R Y B B AR 0. 38 m,
Z% FDS P Tl WA RAE D /6x BY HAA
AT 4~ 16 Z[AIB, 318 25 5240 % of g, o HU(E
0.001 8~0. 102 m, L, SCHESE 4 241 1E 7S iR ™
¥, Hh 435009 0. 005 ,0.008 .0.01 F10.02 m,
2.2.2 RNEAMERYFHTHERE D HE

4 2] WA RS 2544 F U Trent 800 & shALXUE G
JIGHE 60,120 F1 150°4b , BEFF i P BETRT 37.5 F1 75 cm
A 2 AL IR 1) AR AR RS SL AN B S B,
&l 5a FE 5b AT A1 7 I XUbs A8 RS 60° Ak BE 2R i
PBETHT 37.5 F11 75 em 7B AL, A% RSE 2R 0. 005 Al
0.02 m B, {5 BT3B 53000 i (9 R B K 2
FAZERER, 22 W A% I o 2 2 5 06 XU e B 1) 5 o)
b AR RSE A 0,008 F10. 01 m R0 R 8 1 5 4t
IS5 IR 2B A BT (B AR BRI U EETT 75 em 4,
FE XU ARl 1) o R AS RSE SR 0,01 me B35
JEE SR EZERV W, & 5c FE 5 dATH . 7R
U B 120° &0 FE PR s Y BE T 37. 5 em {7 B AL,
RA% RSE A 0. 008 0. 01 m B I 31428 114 Tl B 1 5
IRIZE R 250 A BT, (A AR BE 3R N BE T 75 em
Ab 7 KU AR A 1) RS IAS ST 0,01 me (R
JEM SII A R AR, A% RS2 0. 005 F
0.02 m I, F 7 B AL 5 BT 45 R 1 586 45 ok
2R TR, WIS T AR 2% . Bl Se FTE] S5f
AT AE KU AR RSB 150° 40 I 34 i P BE 1T 37,5 em

b, 4 2 RS RST BT B3 TR SR —
EMZES, YMA% R 0.02 F10.005 m B, 54 IR E
TEAEME P A 1] 5 ) H R B b S S R (R A —
e, YRR R ST 0,008 F10. 01 m B, 76 XU 6 il
[ i o T AR R UL B A 5 i e 45 R A W) & (H
HER - ERHROR, RIS N BEE 75 em Ab,
4 21 A% R B2 R 5k E A AR E S
XA 4 ALRAS ROGT A5 0F F 1HRIrAS 10 i B
SR S5 AT AL A% 21K R 0. 005 F10. 02 m Z54%
I A IR RS 22 B T e, A ) o3 B
B2 ARG R A, TEMAEEKS 0.01 m
AR A A U B e 4 R AR — 3, {EL7E A%
RGP 0. 008 m Z& 4 T HH3A R BE AR AE PR I N
WEE RS R, HIL, % B BEE R 5
BEw) AR THORS B AR 2, SO R
& R SE A 0. 008 mx0. 008 mx0. 008 m,

3 XUsEAEH Mt AGE BT

3.1 HEBRETISE

DL B 2 sh Bl CFM56-7B XU It Sl 91l , 25 15 &
SHLASC R IR sy L B AR R il R
XU L e A P 3R T A AR AR A O, 78 XUR AR
PR ) ALl ) LI T 2RI . T XU AR
R E 51 X=0.3.0.5 F1 0.7 m £ 3 N BB
IR BT & ShpLUh & 7 1) (TR E T | S1.,S2 AT S3,
PAARECY) R gt JORBE B AR TR o, B0 BT R
Jad IS F I 46 WTI £1 97 5] 0,60, 120, 180,240 Al
300°4F 0 B AL AT EERIAS . 2 I e XU AR Ah
B4 JrfliTa) X =0.35 F10.65 m A7 &AL, %Kk
U AE PN 3 ANV A A7 B AL | b H 00 510 % 3
TEMRTA LR AR 6 i, UIR S2 M1 S3 i
MK TE 35 s B 2R EE = AN & 7 R

HH L 6 AT 280 . T e XU A P B T 3 28
D37 BOmMAR G RS 2 AN B, FERT 1 BB, il
th IR BEA AL b AE RS S 0 2 0 )
PIRE B AHOC . RS 1 BB, T it A ek B AE — 2 Y
P DA T B (B bR 4R 5 A A AR S . R
6 FIEL 7 AT It K ZE XU AR P 1 8 2 5 i v
JAGI LR, X2 AR N T o A A5 1R
PRI Tt K A5 30T U0 R KU R O A2 2k i
(0,60 F1 120° %57 &) A It O BE 3 & F 4 ki
(180,240 F 300° %57 &) BT .

H &l 3 &l 6a FIIEl 6¢ FIH1. UI R S1 1S3 (£
EXRRTEI R S2, SRS FEY) - S1 A S3 i Ak



5511 FROCILEE BT FDS 19 RU G WL it IR BE 7R AL AR - 137 -
® ICHR[9- 101 R BERBAH ® SCHR[9-10]) L AERB i oy
800 ——0.02 mx0.02 mx0.02 m 800 —0.02mx0.02 mx0.02 m S00r =2 fgi&giﬁﬁfﬁﬁ
---0.01 mx0.01 mx0.01 m == -0.01 mx0.01 mx0.01 m —=-0.01 mx0.01 mx0.01 m
600 0.008 m+0.008 m0.008m ==0.008 m*0.008 m~0.008 m =~ 0.008 m*0.008 m~0.008 m
0.005 m*0.005 m*0.005 m I / -+ 0005 m<0.005 m-0.005m 400 .~ 0.005 mx0.005 mx0.005 m
© © L )
400 400 F 300
= = c|
200 ¢ N 200 200
o O L B Uy, B (Y S V% S
00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10
P AR E /m R ALABAL B/m Hhorp {847 H/m
(a) 60°#2[]37.5 cm (b) 60°%2[]75 cm (¢) 120°%2 75 cm
; SCHR [9-10] ¥ BE R4 - i
600 o JCHR9-10J BB RK T 400 2 002 m 0.02m0.03m 5007 ;&?,&i&g;ﬁ%@ﬁﬁ
—— 0.02 mx0.02 mx0.02 m PR - =-0.01 mx0.01 mx0.01 m ___0'01 mxo.Ol mxo.Ol m
500 | PN - = =001 mx0.01 mx0.01 m 350F s\ N 70700008 mx0.008 m<0.008 m . —.—-0.008 m0.008 m~0.008 m
-~ 0.008 mx0.008 m*0.008 m g T ~0.005 mx0.005 mx0.005m L TR e 0,005 mx0.005 m0.005 m
400 | e 0,005 m%0.005 M*0.005 m 300 | AN
o L 2
300 250t #2300
: ! E
I];5200 . = 200 F
200
100 150}
ol : - : : ; 100 L— s s . s - 100 - . s ; -
00 02 04 06 08 10 00 02 04 06 08 1.0 00 02 04 06 08 1.0
e AL E/m AR E/m AL E/m
(d) 120°£2 75 cm (e) 150°%&[[37.5 cm (f) 150°42[[]75 cm
E5 (AEITERSRESXE[9-10] NERERTLE
Fig.5 Comparisons between the temperature simulated by the current model and these measured in literatures [ 9-10]
500 7860 600 0 500 0°
--=-120°
400+ 2 i
£ 300r
m L
%00t |
ha A h F
"‘{l.\". '\1" A 4’".“ -I'.\Il'n /J{u!l‘ N
100 I \‘,‘\LI! v y/". A i Lol
O 1 1 i 1 1 1 * —‘I‘ ) M 1 _ 1 1 1 0 1 1 1 1 1 ]
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
i 1R/ I 1B/ I [A)/s
(a) YIhS1 (b PIs2 (e) YIHS3

B 6 CFM56-7B RUBHETI A S1.S2 0 S3 _HINEE BTk Hh 4k
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