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The comparisons with experimental results show that the accuracy of the unsteady shock—induced combustion sim-

ulation depends not only on the chemical reaction mechanism, but also on the form of the limiter. Adopting two

different forms of the MUSCL reconstruction format acquires almost the same oscillating frequencies, which is

1.17% and 0.97% different from the result obtained in the experiment, respectively. Numerical study is conduct-

ed for comparing the classic Jachimowski mechanism with several newly developed pressure—dependent hydrogen/

oxygen reaction mechanisms. It is shown that, in the unsteady shock—induced combustion case at Ma=4.79, the

classic Jachimowski mechanism is still the most suitable mechanism to obtain the closest oscillating frequency to

the experimental result. While in the steady shock—induced combustion case at Ma=6.46, all of the given mecha-

nisms can give results that are in good agreements with the experiment.

Key words: Adaptive mesh refinement; Shock—induced combustion; Detonation; Slope limiter; Chemi-

cal reaction mechanisms
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Fig.1 Computational domains of shock induced
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Fig. 3 Adaptive mesh refinement effects
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Table 1 Case setting of the study on different MUSCL

reconstruction forms and limiter types for Ma=4.79

Reconstruction L. Chemical reaction
Case Limiter type .
form ’ mechanism
1 MUSCL Minmod JM mechanism
2 MUSCL Van Albada JM mechanism
3 MUSCL Modified Van Albada JM mechanism
4 Modified MUSCL Modified Van Albada JM mechanism
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Table 2  Oscillating frequencies using different

reconstruction methods and slope limiters for Ma=4.79

Case Frequency/kHz Error/%
1 Irregular oscillation -
2 Irregular oscillation -
3 703.6 1.17
4 705.1 0.97
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. 0.0
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(c) Case 3 (d) Case 4

Fig. 4 Temperature contours using different reconstruction methods and slope limiters for Ma=4.79
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Table 3 Case setting of the study on different chemical reaction mechanisms for Ma=4.79

Case Reconstruction type Limiter type Chemical reaction mechanism
5 Modified MUSCL Modified Van Albada NUIG mechanism
6 Modified MUSCL Modified Van Albada FFCM mechanism
7 Modified MUSCL Modified Van Albada Burke mechanism
8 Modified MUSCL Modified Van Albada Hashemi mechanism
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Fig.5 Pressure oscillation history at the stagnation point using different reconstruction methods and slope limiters for Ma=4.79
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Fig. 6 Pressure oscillation history at the stagnation point using different reaction mechanisms for Ma=4.79
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Table 4 Oscillating frequencies using different reaction

mechanisms for Ma=4.79

Case Frequency/kHz Error/%
5 Irregular oscilation -
6 Irregular oscilation -
7 677.0 4.92
8 672.0 5.62
4 705.1 0.97
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Table 5 Case setting of the study on different chemical reaction mechanisms for Ma=6.46

Case Reconstruction type Limiter type Chemical reaction mechanism
9 Modified MUSCL Modified Van Albada NUIG mechanism
10 Modified MUSCL Modified Van Albada FFCM mechanism
11 Modified MUSCL Modified Van Albada Burke mechanism
12 Modified MUSCL Modified Van Albada Hashemi mechanism
13 Modified MUSCL Modified Van Albada JM mechanism
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Fig. 7 Temperature contours using different reaction mechanisms for Ma=6.46
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