$24% 410 ® O 5 M & Vol.24. No.1

2004 £ 1 H EXPLOSION AND SHOCK WAVES Jan., 2004

T EHS. 1001-1455(2004)01-0024-06

SR AT IR SRS e T 5

FIOCHE, gt
(bt BB R R R B R A SR . 22 4 230026)

TEZL. T WF TR = A6 R F 4% A F 4l 7K 55 # ) [0 4 7= A (0 BT AT 1 S L L, S T — B R
IR SEIG 3 B, FRRT T — R SIS0 5 3R W i 4 o9 oK A B R ) 1) 0 R A B [ R PR A 1) e S
K, T 4H 7K 55 S A H0 ) [T 1R 7= 26 I L 4 ) LR AR AT s A N AR R B R R I T A . R R FE R R
AR IR B HEAT T S5 45 R A e M6 AIE B 4 # .

BT . RN ST R AT BRI [EER s K

FES KT, 0414.1 ErZ RS, 130°3510 kbR B, A

1 5 F

[ A8 308 IR B2 PR PR S R0 A R E N i SR 7 2 Pl i 30 o 2 ) SRR R B A 78 5 kS VI
SABIRPE IR . AT S el T 6 SR SR M R 508 K 1 IR e 5 N 2R 30 2 9 I N A i e 4
JORL AT BA TR 5 SCHTAE B 2 SR R IR L IR, 2 R )R BEAE T SR 5 BR I, BB A REAE 25X
A R R BRAE RF AR, 75 T4 OB AR B e P A8 5 R Fr) R B I T TR BRI, BORL A Te A R A B
T RFRGE TR ) . SR TR J B ] i FE U 1 R ALE R £ P R S BRI LA P AR R w44 7 R ] )
DLTF S RS 2 R T R TR SRR

H A SR 5K R A B BRI R BB FAR D, AU Fleischmann SEFE /N RS R4 R [BIRSE LG &
EACT — RPN SR TAE, SR S5 SRR B R A (iR 2 ME S HOR IR N I REL R Ot B 20405 7Kt
IRRE A F R IR A = A L R B H A A Lk, X T TR A TR B B . BT LMR AT o T kAT
RANHIBETT . ST AL 10— BN RO TR S 363 B WF 5 (849877 A2 1D s 5 2% A1 A4 7K 25 4 ) [2]
W= AL AT ATV B HAMA AL . SR 5 A P AR T R 5 R P BEAT S0 5 SR ) 5 PR BRI e 0

2 SLik B MO IR

INRSFER SIS B I R G EFnE 1 s, BANRGOEDNR S IR RS R4 Ak %
B RS KRG BIERE R Y.

N T AR ] E A AT [RUBR SRR, N RS REAR BRILE 174 55 A1 RS (1. 2m < 0. 6m X 0. 6m).
AN A AN TN 2mm BRI ARSI, B 1A 200mm B I RERR AR I B MR AR AR . /N R
— KBS E22%E 0.75m X 0. 45m WA TEBEESAE M 2 1, DAVLER I A N RBHIR B RN KB AL BB IR L. 7]
i A () — A ity T ) HR B 2 25 T 1, FF ISR S /AR FAT, RS 0.2m X 0. 4m. A T SEILE IS T
JEFE I, N A F ity 300 2 2 s 25 78 R AE T 11 L, B SR T B R R B Ve i AR 4. ik LA E
— L6 T {1 DL22 3 p KRG RRMIE S R K S RGBT & RS . AN ISR TESE
AR R B R AT RE M 2 .

PREMIE S R A FE MR eSS IR BT G IR CELFE 2 ) H B L e 1R BRI R RSO, o IR

« WeAE H . 2003-02-08; &[0 H#3. 2003-06-26
HEEUH . BXE QAT A I0(2001CB409600); E K B 48R 2 £ 00 H (59936140)
EZ A B 1976 — ). B, M54,



%1 PO S, BT MR AT R SRR AT 70 K R R G BRI R 25

puat

Pressure transdu
Thermocouple © / il
Z
/ Pressure gauge Valve
(Gas sample apparatus  Pressitre gauge
Pressure regulator
Pressure regulator
‘Water mist
—ﬁ Backdraft compartment g
Ignition apparatus 5 3
B

® | End hatch & -~ ;;
3 Bumer 2
&

2 L L

Rotametor : Data acquisition apparatus
Computer
Camera
Controlied valve -1
Controller

b |
|~ Species analyzer apparatus [—— Image acquisition clip

I0

B 1R S B B ) R SR
Fig. 1 Schematic map of backdraft experimental apparatus
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Table 1 Reduced-scale backdraft experimental data
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Fig.2 Unburned fuel mass fraction Fig.3 Unburned fuel mass fraction in the compartment

in the compartment for different water mist mass
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Study on backdraft in building fires based on flammable limits of fuel

WENG Wen-guo , FAN Wei-cheng
(State Key Laboratory of Fire Science, University of Science
and Technology of China, Hefei 230026, Anhui, China)

Abstract: Backdraft in building fires is hazardous to the safety of people, especially to firefighters, because

of its abruptness and powerful destruction. In this paper, a set of reduced-scale backdraft experimental ap-

paratus was established and a series of experiments were conducted in order to study the critical condition of

occurrence of backdraft and the feasibility and mitigation mechanism of water mist mitigating backdraft.

The experimental results show that the mass fraction of unburned fuel in the compartment is the key param-

eter determining the occurrence of backdraft, and water mist assuredly mitigates backdraft and the mitiga-

tion mechanism is by means of diluting gases in the compartment and reducing the mass fraction of fuel. At

last the experimental results are qualitatively validated and analyzed based on flammability diagram of fuel.

Key words: mechanics of explosion; flammable limits of fuel; backdraft; building fires
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