$19% %53 M mOE ¥ OB ¥ W) Vol. 19, No. 3
2005 4F 9 H CHINESE JOURNAL OF HIGH PRESSURE PHYSICS Sept. » 2005

XEHS . 1000-5773(2005)03-0230-05

MmEBEREH(C~C)|REER
A& SRR 3T

(ERAY Y (oA S 7%
L.t 5 TR B 5 B B M 55 F 5T D1 26 621900,
2. W SCH T KA T2 TEARAT R 210000

WE-AHWERAZE EMEAFBRFENSFET . HTTRABREGMBA(C~C) B
AZBREMBEMLRTR FET RN EEELTEX, AHTRTREA TN LI ERME
Bt Ema e, LREW.C~C RERHNBEREMETEMEEKEAM Y E
Bty mmi & A HERBERG T A REMBNEETEEMEEKESELE AR
WS EL A B de RS e B, A ML AS S A Y T LA B A R

KB WERR ;A E R BEEN
hESES. 0381 X akFRIRAD . A

1 51 §

WAL 2 SR 24 09 BB A T Bl o 5 5 SR A R e S by B S B AY L h TLRSR fE
R BN 758 T LA HR SR R R I BT TS MR AR S B

S. R. Kumer "/ 48 AT Z /0 N BE 2068 L 2B PR I8 = Jo8 B 38 e 26 25 IR & W L 2 31
ik IR JEE B MR RS 3 S LB R RS e i S SR BUREE . 1. O, Moen W48 ABIFSE T 4048 5
A RIS AR DL L HE T 0080 i R B 500 0k M RUSE B4 52 00 ] IRk &0 1 F0 00 Ja A ROSH B 22 6 2y
. D.C. Bull "WAF ATEAIE B BB AT T &R O S Sk I ke S 2 ORGS0 AR 2
g 5 2R e B < B A 00 0y s 0 R B8 F) T iy s RS RS o )

IR 2 8 S MRS 24 RO R L MR R P ) — D RS M, M S5 4 RS RN R o A B 5 3R
YRR 2 A O ALY VR L VIR EE TR T AR R RS R S R R B AR RO B A R AR
P2 U Y IS A5 4 L 25 B DT B T DL T R S SR AR LB S0 FAE s A9 B A 52800
SEHIAE . Fh AT UL AR T RORE B AR 25 A X BF S 22 AR AR SR A S B R PR AR W B B . AR TAREXT G ~
Co A MAB-=REWHEAT T M S5 A S5 0T 9T 45 3 T — 284 i (E A9 45

2 XREESXRIR

ARYIH AR 5.2 m AR 240 mm AR 200 mm f R BL S, AR TR IR T RS . SRR B RO A5 A

mE 1 iR,
SRS U A 8 5 TR A A — i B BB KE G 51 LRI U6 TR ) O — A RAUR L IR E 298 K, iR AR
It 16 A O IR T B 510 4 R e R TR o AR i 1o S N T — S PR B L R PR S A I L R T

+ UWFS EHEE: 2004-07-03; B HEY: 2005-01-07
HEE£WMB . =PRI H (40404050201)
TEFEB A /D977, B B 0F 50 A W58 55 ) R, £ BWF S 1) b 25 40 18 3% BRI I 5 M0 g F.

E-mail : hexiaoboaa(@163. com



EIREY AT /N6« TR A MR (s~ G ) 2 M98 25 T s 485 10 52 B F 52 931

25 RO TP B R S SRR IR B AR,
RIS K L o A RIAT- B 25 A% SRR TE S 9 TR O L il
Aok A A ) 38 D I T T R 3R D A A T 2
JEHUWRRE R 5 2 7 MR SR . IO A AR L 5 k5
I 45 KA A T8 0 A RS A

3 MEEE R AR R B

A0 S SR FH R 0 SR MR SR IS S A YL P Y
B R AR SR R — AR R IR . AT
PR3 FBR AR D i AL RE B AR BT D [ IR E L X
o SR 7 8 22 258 SR T X i A 45 4 AR 8 3 % P L6
SERERS VAR AR S RS2 T
W PR A A E L AT D/ 17 Xk 2R A A R 8 5 U 1Y
SR, SEARIT AR OB DA SR

TE S5 P A B 25 0 32 I A i R AR 2 AR L
F1% SRR X RRORS £ 30 T SRR IR AR (FE S 5
hEgR D - R BB B H . HitE 2
N W 3 45 R S B AR S 6 SR AN T T 8k i # A
SEOM ST O T PR A T O b — ) A
5 SR Ji TR AT e he R o 45

4 XBRERRESHEITR

4.1 C~C, BEAMMRMEER

1. Shock tube;2. Vacuum pump;3. Vacuometer;4. Soot foil;
5. Three-way valve;6. Pressure transducer;7. U-tube;
8. Electromagnetic valve;9. Gas chamber;
10. Data processing system;11. Air compressor;
12. High-pressure gas cylinder;

13. Electrical source control system
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Fig. 1 Experimental set-up
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Table 1 Several detonation parameter at the different equivalence ratio in the cloud fuel mixture

Cellular width Cellular length Detonation pressure Detonation velocity
Equivalence ratio
/ (mm) / (mm) / (MPa) / (m/s)
1. 03 16 23 2.22 1784
1.23 19 28 2.24 1795

1. 48 25 30

2.29 1817
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Table 2 Several detonation parameter at the different initiation energy in the cloud fuel mixture

Initiation energy Cellular width Cellular length Detonation pressure Detonation velocity
/ (kJ/m*) / (mm) / (mm) / (MPa) / (m/s)
562.59 19 28 2. 24 1795
749. 21 27 37 2.28 1801
1122. 46 20 27 2. 34 1816
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Fig. 2 Detonation cellular patterns
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Fig. 3 The detonation cellular patterns caused by Cs; ~C; cloud fuel mixture
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Table 3 The detonation cellular width of the different fuel mixture

under the initial atmospheric pressure and room temperature

Fuel Cellular width Note Fuel Cellular width Note
/(mm) /(mm)
C; ~C; fuel mixture 19 Experimental data || Ethane 54~62 Ref. [3]
Propane oxide 5.8 Experimental data || Proplyene 52 Ref. [3]
Pentylene 15 Experimental data || Propane 69 Ref. [3]
Acetylene 9.8 Ref. [3] n-Butane 50~62 Ref. [3]
Hydrogen 15 Ref. [3] Methane 250~310 Ref. [3]
Ethylene 28 Ref. [3]
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Experimental Investigation on the Detonation Cellular Structure
Caused by C; ~C, Cloud Fuel Mixtures

HE Xiao-Bo',XIE Li-Feng’,PENG Jin-Hua®

(1. Institute o f Nuclear Physics and Chemistry ,CAEP ,Mianyang 621900,China;
2. College of Chemical Engineering s NUST ,Nanjing 210094 ,China)

Abstract: The detonation cellular structures caused by C; ~C; cloud fuel mixtures are studied under
the initial atmospheric pressure and room temperature by improved soot foil technique. Sharp cellular
patterns are obtained. Meanwhile, the effect of equivalence ratio and initiation energy on the detonation
cell size are also discussed respectively. The experimental results show that the detonation cell size of
C; ~C; increases almost linearly with the increase of the equivalence ratio,but the detonation cell size
increases first then decreases with the increase of the initiation energy. Moreover, when the initiation
energy gets high enough,the fine structures in cellular structures are observed.
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