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Table 1 H,/ O.reaction model
j Aj n; o /K
1 Hz + O, = 20H 1.70 x 10" 0 199.720
2 OH+H; =H,O+H 1.17 x 10° 1.3 15. 165
3 O+0OH=0,+H 4.00 x 10* - 0.5 0
4 O+H;=OH+H 5.06 x 10* 2.7 26.292
5 H+O;+M=HO, +M 3.61x 10" -0.7 0
6 OH + HO; = H,0 + O, 7.50 x 10% 0 0
7 H + HO, = 20H 1.40 x 10* 0 4.485
8 O+ HO; =0, +OH 1.40 x 10" 0 4.485
9 20H=0+ H,0 6.00 x 10° 1.3 0
10 H+H+M=H, +M 1.00 x 10" -1.0 0
11 H+H+H = Hy + H; 9.20 x 10'° -0.6 0
12 H+H+ HO=H, + H,0 6.00 x 10% -1.3 0
13 H+OH+M=H,O+M 1.60 x 102 -2.0 0
14 H+O+M=0OH+M 6.20 x 10'° -0.6 0
15 O+0+M=0,+M 1.89 x 10% 0 - 7.474
16 H+HO, =H, + O, 1.25 x 10" 0 0
17 HO, + HO; = H,0, + O, 2.00 x 10" 0 0
18 H,O0; +M =20H + M 1.30 x 10" 0 190. 190
19 H.O; + H=HO; + H; 1.60 x 10" 0 15.884
20 H,O, + OH = H,0 + HO, 1.00 x 10" 0 7.524
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3 (1) 2H, + Oy, p=60kPa, T =298K;(2)
4H, + O, + 4N, po= 60k Pa, To=298K;(3)4H2+02 + 4N, , po=40kPa, T = 298K
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Minture gas: 2H,40,+Ar, p,=20kPa, T,=296K
() 30" (b) 60"
2 () ()
Fig.2 Numerica (lower part) and experimenta (upper part) schlieren
of detonation reflection over wedge angles
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( 3(a);

( 3(0); ,
( 3(0)); : ( 3(d)

Mixture gast: 2H,+0,, p_ =60kPa, T,=208K
'
'

3 () ()
Fig. 3 Pressure(upper part) and dendty (lower part) distribution in the cavity ring
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D
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Mixture gas: 2H,+0,+4N,, p =60kPa, T =208K

Secondary detonation wave Quenching detonation zone

"

4 () ()
Fig. 4 Pressure (upper part) and densty (lower part) distribution in the cavity ring

,

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



5 : 389

4.1.3 3
3 2 40k Pa( 2H, + O2 +4Ny, p=40kPa, T
o= 298 K) ) ,
( 5() 5()), :
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Mixture giuss 2H,+ O +4N,, p,=40kPq, T,=298K

5 ()
Fig.5 Pressure(upper part) and densty(lower part) distribution in the cavity ring
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6 45 (
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5) ( 6,
) , 45° 90°
Mixture gas: 2H,+ O, +4N,, p_ =40kPa, T =2098K
(b) l
(d) l
6 () ()
Fig. 6 Pressure(upper part) and dendty (lower part) distribution in the cavity ring
’
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Numerical simulation of hydrogen-oxygen detonation wave propagation
in an expansion chamber

SUN Yu-feng* , ZHAN G De-liang, HU Zong-min, JIAN G Zong-lin
( Institute of Mechanics, Chinese Academy of Science, Beijing 100080, China)

Abgtract : Propagation of hydrogernroxygen detonation wave in an abruptly expanding chamber and a gradu-
aly expanding chamber was d mulated by lving the axisymmetrical Euler equations. The digperson con-
trol disdpation scheme (DCD) and a detailed chemical reaction kinetics model with 8 sections 20 reactions
were adopted. Numericd resultsindicate that in some cases detonation wave may quench when detonation
wave front diff ractsat the entrance of expanding chamber due to the extreme declination of temperature and
pressure. The reinitiation wasfound in some cases depending on the sendtivity of detonation gas. Compari-
n shows that detonation wave is more inclined to quench when propagating in an abruptly expanding
chamber than in a gradually expanding chamber.
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