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Fig.4 Shock propagation in the baffle
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Table 1 Reaction models

KoUK pL A n Ea
1 H, + 0, =20H 1.70x 10" 0.0 47780
2 OH+H,=H,0+H 1.17x 10° 1.3 3626
3 0+0H=0,+H 4.00 x 10™ -0.5 0
4 O+H,=0H+H 5.06 x 10* 2.1 6 290
s H+0, +M=HO, +M 3.61x 107 -0.7 0
6 OH+ HO, =H,0+ O, 7.50 x 102 0.0 0
7 H + HO, = 20H 1.40 x 10 0.0 1073
8 O+ HO, =0, + OH 1.40% 10 0.0 1073
9 20H=0+ H,0 6.00 x 10° 1.3 0
10 H+H+M=H, + M 1.00x 10 -1.0 0
11 H+H+H,=H, + H, 9.20 x 10'¢ -0.6 0
12 H+H+H,0=H, + H,0 6.00 x 10" -1.3 0
13 H+OH+M=H,0+M 1.60 x 107 -2.0 0
14 H+O0O+M=0H+M 6.20 x 10'® -0.6 0
15 0+0+M=0,+M 1.89 x 103 0.0 - 1788
16 H+ HO, =H, + 0, 1.25 x 101 0.0 0
17 HO, + HO, = H,0, + O, 2.00x 10" 0.0 0
18 H,0, + M=20H+ M 1.30 x 10" 0.0 45 500
19 H,0, + H= HO, + H, 1.60 x 102 0.0 3800
20 H,0, + OH = H,0 + HO, 1.00 x 10" 0.0 1 800

AL &y = AT exp( - 2 ) (BEW BA LB mole, o, om. K I Kal, 4 IR B 6055 = (498 R ACH
(5)H,0=18.6,H, =2.86:(10)H,0=0,H, = 0; (13)H,0=5.0; (14)H,0=5.0; F'EHR 1.0.
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Fig.5 A sketch of the duct with a wedge
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Fig.6 A comparison of one dimensional computational result with that of an unstructured grid
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( stoichiometric oxyhydrogen mixture with 20% Ar dilution)

4 4 T Shepherd™ 5% F ZND #5 %0+ 8 758 3 (9 AH

RIS ¥, BT & 45 BT LUB th, 3 B 5 R A : Uahms™"  PolP  Tal

P N EXHHEER 2350.5 18.0 3567
CHERM ARG , REAED 1% AR J3 R 2= Shepherd Fy3t 3 45 2 2357.3 19.1 3 594
B K —88,
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Fig.7 Computational domains and triangulations in a detonation reflection problem
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A General Form of the Dispersion-controlled Dissipative Scheme and
Its Application in Detonation Problems

CHANG Li-na, ZHANG De-liang, HU Zong-min, JIANG Zong-lin
(Key Laboratory of High- Temperature Gas Dynamics , Institute of Mechanics , Chinese Academy of Sciences , Beijing 100080, China)

Abstract: A general form of the dispersion-controlled dissipative{ DCD)scheme is proposed . An unstructured DCD is constructed and its reli-
ability is demonstrated with numerical simulations. Comparisons of the unstructured results with the second order structured results reveal that
the previous resolution is well retained.In order to simulate detonation problems, unstructured DCD is combined with detailed chemical reaction
kinetics . The algorithm is used to simulate detonation propagating along a straight duct with or without a wedge. Comparison of the numerical
simulations and experiments shows that the algorithm works well in capturing detonation waves . Neither numerical oscillation nor artificial viscos-
ity occurs in practical calculations.

Key words: dispersion-controlled dissipative scheme; unstructured grid; detonation
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