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Studies on ghosting fire from pool fire in closed compartments

LI Changhai, LU Shouxiang, YUAN Man, ZHOU Yang

(State Key Laboratory of Fire Science, USTC, Hefei 230027, China)

Abstract: Ghosting fire is a unique fire behavior which usually occurs under specific conditions with low
ventilation. A series of fire tests were conducted in a 17.55 m® closed compartment without vent to find out
whether ghosting fires occur in compartments under no vent conditions. The results show that ghosting fires
occurred in all the 17. 55 m® fire tests when fuels boiled. The large amounts combustible gases produced by boiling
and low oxygen entrained to flame zone result in redundant combustible gases flowing to somewhere far from the
fuel zone, where the gases mix with oxygen and the ignition condition is reached, causing ghosting fires to occur.
The travel distances of ghosting fires become longer as the pool position gets higher, while the beginning
time and duration of ghosting fires with regard to the pool position do not simply increase or decrease.
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Fig. 2 Typical mass loss rates of pool fire in closed compartment
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Fig. 3 Flame profiles during burning process in closed compartment
a. BGHE b YARIEE | ¢ AKFIEE . d. FUTHEE
B4 IEPURIBFEENHOARRER
Fig. 4 Various ways of ghosting fire
SCR PSS B IEE K, /I i ilieE e 202 ERENHELRAAR
W K AT DL PUAPSEASIE S, pU Rl ARSCHA TR DU T AL SRR HIEE R T i K, 2%

KN E 4 FroR. SV e 2 KGR o i B
RBR , FE R RS G s D\ Il i 24
S8 P T sk 9t 9 T L A B 2 MR Ak St 2% T v 1 25
H G AR s 7KV AE 48 IR 58 42 B F IR 3R 1
FE SRR FEAKE T 1 25 8] = B ) SN 3 B IR 42 5
I DU E W FE ka7 B BRE IRt Jr B —Fil
TR, 76 17, 55 m® W RUEE TCHF 11 8 141 %3 ]
UBAC Y S s SN T SR g DU e 22 | T i s A
. FE R — R LR, LR E T 2 AT R G i L
2 S [ 0 I 22 Al i T8 =X O Bl i il K-
Ui AL S8R B L G\ i T 22 s B AE 3 43 S B
B QT S O 7 NV RS e d 2 o R LR VA W =9
L= NEIR S T

HIICHF 1123 [l mT DA B0 K. 1 5 2 AN TR] i
A B BE AR T AR R v BT R AR A R
JE B IS 1] () AR A L Bl K BIESE 20 1], S35 A BT
A SES L KOG T IRAE RN S 2 5 L Pk
‘%Kmféﬁuiﬁﬁm&,Mzkﬁf*ﬂr%%mkkﬁﬁiﬂw

Mz — SR LU AE [ H 25 ) A 8 L AR
H%ﬂﬁ/i??ﬁﬁw?ikﬂ% P LG AT D AR ARl J9 AN s
ST 753 25 Ak, 45 S g0 v L i OB L IR )
S F P 225 ] S T R S ) AR e 0t 3] ) 4R
WREETE 17 %0 ~19 Y0 Z 1] . /INT RS FREE I e BT R
TH BRI IR E 996 ~15 %619 107 | by s vl A0 1 452
M 38) I DX AR R 2 P AL B

Y I AR TR AR AN R DA RE



78 P A b K K K i A R IR AT R 755
0 100 200 300 400 500 0.08 0 100 200 300 400 500 600 7000 08
£ Sp——.,) e Lo =~ s50F e o
5 ——buring rates = 1202 o 2 1202
5 0.06 <] 3 , 006 <] 3
g 40} —*—oxygen > g g 40} , > g5
5 ——oxygen 81 18 5 % ——buring rates 81 18 =
Z depletion raf 0.04 € E g —*—oxygen 5] E
z 30F £ 116 § g 30r——oxygen Ighosting 11 £116 §
g 2 2 2 depletion rates | 8 2
@ 20¢ g 002218 &% 20 N ° =114 8
E 7 315 g R
B 1 rmsnmansrrre?? T en ©n ot <)
% 10f fooil -] 0 §D-12§ 2 10 § 112 Z
g8 tghustingo— i‘ g ;,><‘
0 . . . . —1-0.025 110 0 : - - : : - £ —0.025 10
0 100 200 300 400 500 0 100 200 300 400 500 600 700
t/s tls
(a) ~=1.00 m (b) ~=0.50 m
0 200 400 600 800 1000 1200 0.08 ~ 0 100 200 300 400 500 600 700 800 0.08 ~
50T ‘ I " ——buring rates T ° Ssofw_ | l—buringrates | 2 o
T 50 - oxygegn £ 1208 T 50 +21;;1gegnrates £ 120
s a0l —-oxygen 006 =1 g s a0/ —oxygen 10001 g
& depletion rates 81183 % depletion rates 81183
Z 0.04 & E = B 10.04 & g
8 30 tghostingc— 8 116 § 3 30r lghosling*——m g 116 §
IS A lboil =~ | p= = = fooil =—] i R =]
220 7 il - 0022 1,48 2 20} s 0.02 {148
2 i e oY P S 3 8 2 o §0
2 10~ T W40 20 R 2 10 10 g2
: 218§ 21, °
o 0.023 110 ol b 10,028 110
0 200 400 600 800 1000 1200 ° 0 100 200 300 400 500 600 700 800 °
tls tls
(c) ~=0.30m (d) ~=0.10 m

Bs5 REHXER SSKERNEENLSHENHRAFZ

Fig. 5 The change of mass loss rates and oxygen concentration with time, and the time of ghosting fire beginning
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Fig. 6 Mass loss rates under different pool height conditions
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