%36% %5 W wOE 5 W & Vol. 36, No. 5

2016 4F 9 H EXPLOSION AND SHOCK WAVES Sept. , 2016

DOI:; 10.11883/1001-1455(2016)05-0688-07

i SR TR AR IR R R SE I8 £l 1

KEEH #
a8 TR B EFtm TR &, F K 401311D)

RE . HEaMIHe Tl E S R b OB B R A3 O i AR R RS AT TR P R 3 IR
AN TR A0) e i AR B 2R A T A I AR A S I e S I A A B A AR L LR AR B AR R T AR
FELEA) A | v 33 S 30 0 P A 5 2R BAORD it AE B 945 4 - doe Ja KR P e AR B30 T U R v B R AIG L P L s il S
R PE A% 1 v ACHR KR L B RS 0 OB R B AT T A TR SRR LA Lm0 vl Ok B
ST Wik A5 I AR K A BRI L B RS B R O R B 2 R i i PN KR K

KR« BRKETT 2 BRBE R s I 5 2R B85 i U B 0 5 Y AR KR 5 )2 IR A R B T P /N KA X

FESES: 0389 EfRFERK: 13035 XEktRER: A

T CRLAE R AR U3 A L T4 e 1) 45 i T i 28 ) B MR B o RIS R A AN ECRE PT RE 5 1 &
KRN LR ENERANRAGT-MBEBAF L. IaER HE ERET 542 E M RE &
JE 52 R 22 T 31 A0 T K Sl A3 K 2 L A 2007 4F 38 [ 75 19 1 il e 25 A 1 9l P8 8 M 5l 5 2013 4F 11
F AR T B D5 vl A 2 R AR SR IE S 2014 4F 7 L B T R R AR MR AU I S, DL SO A R
FEE AN B TR R . O Tl G 2 S S A D N BT I R i IR
FEMLBE BB FE o DT 5t A 280 A 3l 8 K I 3 475 0t

32 R 25 8] 3l R K KO TR T L 2R 8 i U TR A i U A B R B A L i A M e R B o
JO7 3k A i O O B L S A AR T AR VDA OG . — RO A L AN [R] A i M M KO SRR S 2 B BN R 1Y
AR KRR A KR T B TR b T 38 | e T A L N A A D R 22— A i AL 2 e K T A T
DR R I X 9 A K e R A A ST B A A R AR R A R R B

2 W2 T SR M R 1 408 5 08 T 38— 2 AR 10
JAR 3o 10 L R o R R
BRI ®

Wrinkled laminar;ffame regime

1SR NIRRT 10t
S AR B B 5 — 1 AR A 5
Y SR 10 48 2RI A . F. A Williams™ 11 J. Abra- W0=1
ham 45 R T AR 2K 34 R MR 4, TR R N\ Flameletsn-eddies regime
FE 1, PRI RE 8, 452 H0H) 1L 0 41 58 L 4% 7 o T o=l
A 3 TS L B A2 A RS R P/ S R —

BRI A3 A S AR 2K . AR O 02 S i S8 i ik TR K 1 g 10°
€l
P SRR Da RO Re, RIS /
TR A 3 BB 3 60 00 80 W B o g (g L THREIRARY 5 FRELACHE Do 81 Re, 89734
B 1R » T 52 1R 7 M 1 Rk e 2t Fig. 1 Distribution of the three turbulence premixed
N s OIL KA RS 8 °

flame models based on values of Da and Re,0

« WRHH: 2014-11-10; 1EE HHE: 2015-03-15
E£WH: HFARP¥IESTH (51276195 ;)5 8 TR B35 4E 34 T H (YQ16-420802)
F—1EE: WEHA985— )L H L I A, 2pl612323@163. com.,



%5 M SRR BE LA SRR AR KO AR e A S Y S R il 0T 689

BT LSRR (/600 = 1) 07 J2 1 R AR 39T L 0 5 P 4 A R A0 00 O A e Y 2 L RS R
(Lo /00 = 1) 78 J7 S0l A 1A 5 IR UG 1) 20 A3 Sz AR A7 A 19 2% 1F 7 4% RS 48 2 [ S 6 2 T s 1A /0 2K
M B 70 A 25 PF o TR S5 i AR i R 1) P 5 IR B D R i 3L 75 345 4 Re s AR 1 3k
AT LA W il SORR K KRR

P 7O IREL Da ARG PR — MR EE RN — 280 E N

_ Thow __ lo/“U:}ns o ZL SL
Da 7Tchem a é\L/SL a (al‘j ("Ufms) (D

S i BRI ] 2 0 P2 R I 0 00 0B SEE S0 MR W KM RE L £, /S0 o K
Y LA FUE H o S/ 0 KGR S 3 0
L F HEAK Re, 0072 SN

Re,, =l (2)
M

2 o SRR SN B JEE o e ALK A R Bl T RG JEE

ML T B8 0 At T DA Y AR I 3l R K R AR, A 2 A 0 9 R e R 9 i O Ak B e R
Vrms o 1113 VAR R Lo o JR UK IR BE 60 MR WKL Sy S B0, AR SE 00 48 B AR B IR AR I 26 5
HOEARH IR AERY

AR SCAPLI I A T A O K S O e AR K R R R R R R AR AL B L P B
K T 7 S B A I SO R A AR P S AR B Da Rl L 7R VR Re o 2E TG T ORI i AR
A KA

2 LWEREMILWTHIE

S S0 4 W L 2
BB E SOERE R SR A
RO . SR R T I R R '
G5 PRGN IR RV AR R W . % o —Fs

@
N
e A R B 2 TR \\%(/ %
10
3

Wk RSt 200 mm X 200 mm X 6 100 mm,
Horp ff — B 300 mm BB ILAE B, W% A (3] h
REM élj:l: *@ %HI{/EJEEE ﬂ%%j{fﬁk[f}*lO] ° 1. Test tunnel; 2. Valve; 3. Gasoline evaporation apparatus;

RIS R KA T e et e
G2 A . WA AT BT 3 AR B AR, SE38 10. High speed camera.

HLLIX 3 N R ) A% IR SR AR B R 1 S Y (AR S Bl 2 52 A R S K

WA NI E S, WERERSE E¥H GXH-1050  Fig. 2 Arrangement of the experimental equipments
FILT AR 43 BT AL AT NHA-502 B35 42 8 S 40 B A 4

. SEE R AWK B GXH-1050 B 2L A 23 A A0 3, 17 Al AR 2 23, B O, . COL CO, %5, ¥
NHA-502 B4 B U &

S H R R AT R AR 1 R ey A PR R B IR R L R ) IR B R B R A I L MR SR
T WO A s T 3 R, 3 A B TR A 50,305 F1 560 cm &b,

TR K 2o A v i ) Dk 2l R 18 0 A TR X L AR SR S T 6162 R g T PR XU ASOR 1 SR il
AR KE R b % R B SR UL B AR S A Il AR M R L A e ) A5 3 1 0 L AR S AR A AT — B 2 B R
P T J32 RS- X5 G A 3 i U Dk 2l R RE L 1 R XU AR Sk B AR VA TP R FT LB 5~ 10 ms
I — YRS B 1 B 3 R, O A7 AR TS LIN

ANFE PG 55 2 2 BOAR R SE e 45 5L . S 7 S 50 45 5 B QR P, B IOIR (1. 2000 .




690 5% 1 5 i B %36 &

(1.65%0) 1 (2. 10 %0) 3 FhRD 46 il AR B A7 S2 36, 28038 il N B e ¢ GRS e 1530 23331
0.72,1.00 Fl 1. 28, H AWK Z&AF BB AN W46 I RE 8 il R0 9 W T s KRB 5 T

ARSCHELL ¢=1. 00 RIS RN G B B0 1. 65 06) I 119 52 30 45 2R Jg 5], 45 K M R B A XA 1 1Y
PRARD RS 4520 s SR 1590 A0 i i AR AR 2 000 50 1. 20 06 T 2. 10 20 IR S 8 a9 20 S A T
IR 35 i Jm R 3 ARG T O 45 R 20 A A 5 A P i UM K K AR e

3 LWERSNEMEEXITE

3.1 KMERSHH

3 MR AR BOCR 1. 65 %0 (p=1) . i B o ALK IE p BER RIAR (L ih 2. &
3 AT LLE A AR FERFSE T 29 288 ms, 78 ik B vp S0 848 PN 350 1) A<M B B 7 — 60~100 m/'s Z ]
RWHIR 5 1 3N, T 3k va21. 20 m/s. SO N AR B AT — I 200 04 Bk 3h 3 o), T LA A IR R 9 3
() FIF B o T

Ve =| 0(1) — v | (3)

K4 SRR M AR BCR 1. 65 % I (g=1) .3 4 e 8 SR 42 B A 3708 8 T Bl I 1) ) 2% 1k it
2k, WE 4 T LLE RS BIREE T, 290 300 K, 1# .22 Fl 3 2 $rs R 4 3 19 C IR SR I | ok
TR PE T 289200 1127, 39,1203, 62 Fl 1324, 05 K, BRI Y dc KO IR T 2 KO 28 3 4 e 4 B ) 49K
PR IR BE S A B F AL S L PR A A Y SR TR B Fl T R A B G O R R B L 2 ) TR B TR
Rt s U 1 L B A R B S5 B SRR S Ty o T LATA R #A (SR 4 B A fe IR E T, R i S HE 2
BRARM BRI . T 18 (24 R 35 Ve 40 0] 35 A I R o L b R R L B A AR
A B 1 S5 KR BE AR 2 T I B MERT I L 58 40 & S 30T A R g SR 1 UL

120 06
| —— Thermocouple 1 _ =
100} ; LR Thermocouple 2 TW‘_1\324'OD K
a0k 77105 Loook Thermocouplf 3 ;
60k | =212 m/y 04 [ 5 E
~ il : 1000} | Tl 12739K (T, =1 20362K
E 20y WVTTITTTO 193 § € s} ! :
3 1]3 B !
W -
o0l 102 600 N :
h ;"‘
—40r Overpressure | w T, b /Tb
.. 401 400+ . a0 S ’
—60 —— Flow velocity i =
------- Ave velocity o T30 K
0= 100 130 200 20 300 2000——30""T00 150 200 250 300
t/ms t/ms
3 UL B BE FIRRR e e B R ) £ 2 £k il £k 43 2 Ha AR R AR B Y I 3 1R E I A 1) 1 2 Ak it 2k
Fig. 3 Variation curves of gas velocity Fig. 4 Temperature vs. time curves
and pressure vs. time acquired by the three thermocouples

AR SC AR 06 0 AR KE BT ] (50 ms) L 843 & B (150 ms) AR I (250 ms) (9 IR B X gk A7 Ak
. MK 3 FIE 4 AT LIASE] ¢=1,:=50.150 F1 250 ms I} 3LIEAT PSR I B L R F B R IR IR 3 25
s, R 1 FiR .
1 SHABKEASEREENMERSEREIBEEG=D

Table 1 Flow velocity, pressure and burned gas temperature in the shock tube at different times (4=1)

t/ms v/(mes 1) Vpms p/Pa T /K
50 55.82 34.62 98530 1127. 39
150 72.76 51.56 340800 1203.62

250 29.14 7.94 486 190 1324.05
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Table 5 Flow velocity, pressure and burned gas temperature

in the shock tube at different times ($=0.72) in the shock tube at different times ($=1. 28)

t/ms v/(mes ') Vs p/Pa T /K t/ms v/(mes ) Vs p/Pa Th/K
50 65.13 45.45 115120 1158.42 50 29.69 7.10 11510 1251.63
150 —5.74 25.42 322410 1201.77 150 86.91 64. 32 2271780 1296. 15
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250 0.31 1.76 3589 4970
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Experimental estimation of the combustion regime
in the oil-gas explosion process

Zhang Peili, Du Yang
(Department o f Military Petroleum Supply Engineering ,
Logistical Engineering University , Chongging 401311, China)

Abstract: In this artical, firstly, estimation method of flame combustion regime of the oil-gas explo-
sion was discussed and three oil-gas explosion experiments under the conditions of low, middle and
high initial gas vapor concentration were carried out, and then the Damkoéhler number and the turbu-
lent Reynolds number for the early, interim and late stage of the oil-gas explosion at low, middle and
high initial gas vapor concentration conditions were calculated according to the experimental data. Fi-
nally, through the Damkohler number vs. Reynolds number diagram, the combustion regimes for
each stage of the oil-gas explosion at low, middle and high initial gas vapor concentration conditions
were quantitative estimated. Results show that the combustions at early, interim and late stage of the
gas-air explosion under the conditions of low, middle and high initial gas vapor concentration in the
tube have the same regime of flameletes-in-eddies. The conclusions of this paper can provide some
useful reference for the further study of combustion regime and the numerical analysis model selection
of the gas-oil explosion.

Key words: mechanics of explosion; combustion regime; Damkoéhler number; turbulent Reynolds
number; oil-gas explosion; laminar flame speed; flamelets-in-eddies regime
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