%520 % 456 wOE 5 W ik Vol. 29, No. 6

2009 4 11 A EXPLOSION AND SHOCK WAVES Nov. » 2009

XEHS: 1001-1455(2009)06-0659-06

AT R S AR A 1 T B S0

g, 2 RLUER R H®
(1. M B TR AL T B . VL 98 FAT 2100945
2. b nt B TR AE R AR 2 SR I RS S L b 100081
3. B VA B s A R AT BR S | L VL IR B AT 210007)

AR BT T — 2 TR R R H R S 0 2k L ) 2 e RN ST 3 4 4 4 RP-5 diBE (RP-3 Tl kL R T
b RS PR BB KRR (1301 T MR IX 3 FORE MR EAT TR SY . A5 SRR RP-5 JHRE RP-3 R B Tl
T AE M K B AR B4 BN B 43 WK 1,53 % ~7. 73%.0. 82% ~7. 17% K 3.38% ~18. 25% ; Wi k& == 25 48 25 MY I
FURMEREN 2. 11 MJ/m?® R Ar 314 1609 m/s 1480 kPa. #5355 55 1 NI A% 552 4 14, 5 mm, K &
7 16.2 mm. 1301 ST RP-5 0 L RP-3 iR B Tl T A 19 S5 /N A AR R 4 400 ok 6. 7596 .6, 8%
B 5.56 % s A ARBR AN A SR RP-3 JHUEH ) 5/ A6 PR FR A3 H8053 590 g 45 Y0 R 49 %6 51301 45 P A A4 XTIk Rk g A
PHIROR I BT A i S AR

SEBRAR : HR A T ARV 5 MR K S B VT RV A S I R R R 5 R

FESZES: 0381 EfRFERKRE: 130 - 35 XHKFRERG: A

1 35

BT A 7= i OB 22 RS W I s BB M A T 8 M S v e o 5k T 5 S P A
AR 22 R T Lk B TR ) e TR K AR X T I N A R IR A L RE TR SR B MR AR L A
R R IE S0 E A7 HR BORWE 5T J5 T8, H A Y REAS bR AR Ry AR BB 5l — IR S MR A TR
AR AR 2= 55 WO R KE AT S AN 22 L o ki K400 ol ML BB 5 1 4B 5% RE A8 1 455 A A2 4 1 D DR R A6 0 1
FEERNA R o DRI L T BB D LR R S A 11 R A A PR I AR S 1 — Rl R B . L. G. Gvozdeva
SR B 2 AL TR AR S S T T A S S . G Dupre S8R I 7R BE B A4 I IR
AR S T AR AR S D A 5 DA DA RO 194 7 R AR e g 5 DR S5 10 1) T AL T A A IR A ) A
AR RN g R SR T DA 2 IR BRI R . AL AL Vasilev! 5T B 5 4 RE IR 50 R 4R 09 AE S
TEFS A 22 FLAE BE A3 BT 5 1 1 0 A0 PR 1) 8 5%, O 1 1BT D S 3 28 MOk Al B X M D . AL Teeodorec-
zyk AR S/ SRR A UM R PR R T RRARIC SR IR B T A S0 TR R Y 2 AL R 3 IR
S RIAC BB AL SRR A RS T AR D TR R 5 T AR I R AR R R D A L JE B T A R I ) s i
B0 SCRAEGI A RE B TE vh O A AR E 0 ELA RS S AR R S U AR G e T R A BE LS
AT AL <5 TR 22 I BN 5 9 2T 4k 14 BELJE B, M T e 3845 52 s g e TR AR 38 R R 55 T B, R BIAR R
WA R 8 A B T g 9 I 3 SR B o D1 i DR LR R I e AR S e e T )

ASSCHAE B AT T A T 99K A e i IR S e AR A b 0 3 ol R R A R K S ORI R A 4
i R AT I3 0 R U KA PR A5 g K 2 i, LU 3 M4 AR R0 0 8 M 4 1 R . IR A 45 2R ] Dy Tl
e A 7 R RO 977 B it o 1T 3t B R Al K

i

« IR EHE: 2008-07-29; f&E BH: 2009-08-22
E4TH: BXAAREREZ RS S5 E T REY BB 4 34 E ST H (10676120) 5
e Rt TR 2R MR 5 H R H R E A0 = 340 A (KFJJo7-0D
YEZR A B 1965— L5 AL BIFFS 5L,



660 DS 1 5 et i %29 %

2 XWERE

2.1 FIMRESBEERREEELIREE

S e AL ROV SR PP S I TR T R A A s R A AT IR 2
70 CHYMEEA N IE 1 R,
2.1.1 BRIEAR PR K 2 R o) A

T8 3 5 e 38 die 4 AT ) K A 0 RS AL B8 T S A AR O3 B8 4 T TS R KE A PR

e=C(o +¢)/2 (D

Ko AERVEM IR . o WALRRIRTR 8, 0 AL RE R34

SRR 5 QT SO A N TR AR 5 28 SR 5 5 KR SRR TR I 7 T DK e 22 4 TOUH o
AL AR IR 28 TN H 3 AL

3 T n] SRV A S 3 ok i ) VR A T 2 AR 28 s T A R R 7 AR L AR KA AR B2 I TR A )
F 500 ms; LE A IR E 24 GB/T12474-90 brifE ML E H17 .

R Y-Ro~ b
// N | 5

wr'eh

Wy ta .

L1 Ay A A A 9 B 3 2 K2 vy URRE
Fig. 1 The device for explosion range testing Fig. 2 The vertical detonation tube
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Fig. 3 Flame propagation of oil
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100 kPa, 4t B 0 44 46 o # W WRAFE  BRKETER/ % M LR/ KRR %
3, AT 3 A ek 0 ke K v L 51 T RP-5 ik} 1.53 7.73 1.53~7.73
21,3 1%k . 1. 6% RP-5 il B} RP-3 ik 0.82 7.17 0.82~7.17
0. 85 % RP-3 Jil1 K} 4 K 1 1% 45 ¥ BE 43 Tl 3.38 18. 25 3.38~18.25

o 1.12.0.67.0.91 m/s,
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Table 2 Explosion pressure and velocity of three fuels with different initiation energy

E.=0.69 MJ/m?® E.=1.07 MJ/m® E.=2.11 MJ/m*
T B
p/kPa v/(m/s) p/kPa v/(m/s) p/kPa v/(m/s)
RP-5 jii g 378 613 542 686 1142 1386
RP-3 H8} 360 610 528 661 1228 1461
Tl 310 669 480 709 1480 1609
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Table 3 Critical initiation energy of different spray detonation

PREL G H % E./(MJ/m?) [, /mm {,/mm L/
g 6.7 2.11 14.5 16.2 1.12
AN b 5.0 0.19 6.1 9.2 1.51
90 ¥ 713l 2.1 0.77 12.3 17.8 1.45
&b 1.3 2.12 17.8 20. 9 1.17
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Experiment on combustion and detonation characteristics

and its suppression for liquid vapor

XIE Li-feng'*, LI Bin', SHEN Zheng-xiang”, LONG Yin®
(1. Nanjing University of Science and Technology, Nanjing 210094, Jiangsu, China;
2. State Key Laboratory of Explosive Science and Technology ,
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Abstract: An apparatus for measuring explosion limit of combustible liquid vapor was designed. The
explosion limits and detonation parameters, the least explosion suppressible concentration of RP-5 oil,
RP-3 oil and alcohol air mixtures were measured respectively by using the apparatus and vertical deto-
nation tube. The results indicate that the explosion limits and the least explosion suppressible concen-
tration of the 1301 inert gas are (1.53~7,73)%, (0.82~7.17)% and (3.38~18.25)%, 6.75%,
6.8% and 5.56 %, respectively, by volume, for RP-5 oil, RP-3 oil and alcohol air mixtures; the least
explosion suppressible concentrations of N;, and CO, are 49% and 45% , respectively, by volume, for
RP-3 oil air mixtures. So the suppression effect of 1301 inert gas is better than CO, and N,. The criti-
cal initiation energy, detonation velocity and pressure, the width of detonation wave cells are
2.11 MJ/m?*, 1 609 m/s, 1480 kPa, 14.5 mm. respectively, for alcohol-air mixture with equivalence
ratio concentration.

Key words: mechanics of explosion; explosion range; detonation parameters; combustible liquid va-

por; critical initiation energy; explosion suppression
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