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Fig. 2 Relationship curves of time and internal overpressure

(1) KBEHERH B (0~0.042 s) . H kG, EEHNE S EF, BE S EFE 24. 23 kPa B, i 48 A= 5
S, KA AR AT B A T A S A A A T R M S R A G AR K A AR T IR R BB —
AN BIEVEAE py o (2) DT K AP KE B BE (0. 042~0. 048 s) « 24 115 il 24 1 o 6 7 I (] ik ik 43 3



2 Kt 45 55 B 55 A SR S T AT AR A R M SR R T Y 467

BN R FEAC . AE R A HESIAE R T e 4 i i S T P s W 5| R ) B T T T
whiti BB R W AE o » [R50 328 20 0 I St 30 K 2 AR et FsF T P 5 R Tkl o ) 5 o 2 AT P il A Sl 09RO
W51 R 7 1 2R BT 5 I8 A R A R (o L U o A PR 05 {0 S 4% K 0 L
A I RK/ANHA 22.07 kPa, (3) ¥ By BE (0. 048~0. 057 )« Hi T I ZU A A1 55 , E IR 1) 18 2
AT R T 51 K 888 P9 0 B 5 R A DX 45 WA R A 3 0 B 1 B R AR T A0 AR R 1 il <
] 2245 T8 N 5 [0 T AR5 O A TR 7 AR TR B R b, KA B T E— 20K AR R D FRIR BT T
5K 118 A 55 TR B 22 0 SR e B 45 38 41, s 0 SOFE — IR B A T8 18— A~ JRL A Pk 09 1 2 4R 3 Tk 3, A 3
A5 S B Helmholtz WEHIR 5 175 5 7 A5 0 (A 3 D A 4R 3% 88 1K FK 8 Helmholtz #2357, (4) HGHE
KB Bt (0. 057~0. 100 s« FH T4 18 N B SRR B ih S, 5 30 55 B2 i U8 S IR % BE R b 7= 4, i 0
PO I B B 25, 030 oA R R 1 3l Ak 13 W 2 78 T O I SRR BE 1E A TAR R  A) Ti  R RE L TR B HE R
Drev s KN 6. 71 kPa,

MI’EIZEPTLJ%LU 5T AT A Fl 5 55 24 S v TR 7R T R S B ) 1 8 A B A 5 % R
B IR Ay W 5 T R IR AR AL A RIXS LRI ER 1 R,

F1 HERNITEEREXT

Table 1 Comparison of internal explosion characteristics

Wi &M po/kPa pr/kPa /s Dexi /kPa tew/s pei/kPa PRG At/s T/s
BAR 24.23 22.07 0.047 22.07 0.047 6.71 H 0.009 0.003
TR — 1.28 0.016 4,97 0.051 — X — —

T 2 py, 2 BB S (R 5 o, S YR A o o R S DA 5 2, S YRR o o R S D B 220 5 e R0 A/ A8 R TR UM 5 2
AN A K R W (LI 220 5 o S T SR AOR 08 S 5 Ar S 2 %5 S S N 10 5 T Sk 9% S 401

U4 T i T A 55 2 SR TR B3 A T T A SR A 2 A {5 15 I 55 24 TR g
T 07 76 25 5 5 78 30 PN R0 %) 8 T & 2 TR 2 i A8 A o 2 AR B 7 22 0 e 0 (%) ) B RIRE P A R 34 . (D)
A 59 2 IR T IR R p, R IR B R poe o Y TC LY AT L 3X 2 AN R E IR B (2)
AT 55 24 o vt TR R pr oA 13, 70 kPa, AMEARSE MR po R 22. 07 kPa, 43 il J2& To 29 o 55 A T 1Y
P 17,24 F5F0 poo B9 4. 44 £5.
2.1.2 8 SR R BT 1) 69 AL AL AR

Pl 3 o 5 559 29 o o T RN G20 SR 45 40 R DU A Py 0B JE R e R i . AN T LU, Y I
A 55 LR T Py AR — N R IE(E p, LT 0,042 s, K/ R 1. 94 kPa, I8 e 06 F Fy i 1 Tk AR
FBETE R 0 7 A s M PR AR 0 py, 33 P, WSS o B T R 1) s B U R U R R 2 TR s
W ST 1) KM R, A AR KE S BUR I BT T 0. 048 s B A BB R IE(E pow s KNSR 5. 45 kPa; 4b
TR KELS AE , T 22 B IR5 Sh W sE A Py Ab A R 4R B Helmboltz 9835 5 B & 10 <00 #%
B ARG B L T B A S KRR

6_ —With weak film

s —— Without weak film
g L
< 2f
(5]
§ -
§ 0
~ 9 I Pressure oscillation

4 1
0 0.02 0.04 0.06 0.08 0.10

Time/s

Pl 3 AG TE A A Al TR 5 I ) 4 0GR

Fig. 3 Relationship curves of time and external overpressure
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Table 2 Comparison of external explosion characteristics
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Fig. 4 Morphological changes of flame in the tube with a weakly confined face
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Experimental study of fuel-air mixture explosion characteristics in the
short pipe containing weakly confined face at the end

DU Yang, WANG Shimao, YUAN Guangqiang,
QI Sheng, WANG Bo, LI Guoqging., LI Yangchao
(Department of Petroleum Supply Engineering , Logistic Engineering
University of PLA, Chongqing 401311,China)

Abstract: In this paper, we studied the characteristics of the fuel-air mixture explosion using an experiment
system built in a short pipe containing a weakly confined face at the end, with the following results achieved.
(1) Multiple pressure peaks were observed due to the rupture, discharge, external explosion, accompanied
with the Helmholtz oscillation. (2) The constraint surface produced a strengthening effect on the explosion o-
verpressure, the maximum internal overpressure being 24. 23 kPa and the maximum external overpressure
being 5. 45 kPa, respectively 4.9 and 2. 7 times that of the pressure as compared in an unconstrained struc-
ture. (3) The morphological changes of the flame can be divided into four stages, those of the laminar com-
bustion, the mutation and acceleration, the external explosion, and the extinction. Due to the influence of
such factors as turbulence, interface instability and baroclinic effects, the flame shape was folded and
crimped ., forming a tulip during the mutation and acceleration stage and a sphere during the external explosion
stage. (4) During the laminar combustion stage, the weakly confined face had a lessening effect on the flame
speed, with 3.5 m/s as its maximum, which is reduced by 41. 3%. In the states of mutation-acceleration and
external explosion, the destruction of the confined surface had a strengthening effect on the flame speed, with
80.2 m/s as its maximum, which is enhanced by 106. 2%. (5) The flame development made a significant
difference at different concentrations. The flame can break through the weak confinement and form an exter-
nal explosion at low and medium concentration, while at high concentration, the flame was unable to do so.
Keywords: fuel-gas mixture; short pipe; weakly confined film; overpressure; flame propagation speed
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