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Abstract: The initiation characteristics of oblique detonation waves in hydrogen—air mixture were investi-
gated via numerical simulations using the two—dimensional reactive Euler equations with detailed chemistry. A
parametric study was conducted to analyze the effects of equivalence ratio on the initiation characteristics. Numer-
ical results show that the dependence of initiation length on equivalence ratio is a U=shape curve and temperature
is the key factor influencing initiation length. The strength of compression waves near the end of initiation zone
was found to dominate the transition type of initiation zone. The critical range for equivalence ratio is 0.6 to 2.5,
in which compression waves are strong enough to lead to abrupt transition. When equivalence ratio is out of this
range, compression waves get weak and transition type turns to be smooth. Furthermore, theoretical analysis
based on the constant volume combustion (CVC) theory was also performed. Comparison between numerical and
theoretical results demonstrate that initiation length is controlled by chemical kinetic effects in initiation zone
which leads the initiation length to move in a U-shape curve like the CVC theory predicts. Nevertheless gasdy-
namic effects dominate the range and varying rate of initiation length, preventing the initiation length to change
extensively like the theoretical results.
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Fig.2  Results from the grid resolution study for H,:0::N,=

2:1:3.76 showing pressure contours
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Table 1 Comparison of numerical and theoretical initiation

length
Equivalence ratio L../mm L,../mm Error!%
0.6 132.5 105.0 -20.7
0.8 86.8 90.1 3.7
1.0 70.6 86.8 22.9
1.2 66.5 87.0 30.8
1.4 67.8 90.0 32.8
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Fig. 4 Numerical and theoretical initiation length

dependent on fuel-air equivalence ratio, at p=35kPa
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Fig. 6 Numerical and theoretical initiation length

dependent on fuel-air equivalence ratio at different pressure

Table 2 Comparison of the changing range and scope of

numerical and theoretical initiation length

Range of Range of Extent of Extent of

PRPa L,,./mm L/mm L, /mm
20 76.0 ~ 142.5 88.2~120.3 66.5 32.1
35 66.5~132.5 86.8~112.1 66.0 25.3
50  61.5~1250 85.1~100.4 63.5 153
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