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Fig. 1 Ignition delay times for model-1 and model-2
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STUDY ON THE RELATIONSHIP BETWEEN IGNITION DELAY TIME AND GASEOUS
DETONATION CELL SIZE Y

Zhang Wef) Liu Yunfeng Jiang Zonglin
(The State Key Laboratory of High Temperature Gasdynamics, Institute of Mechanics, CAS, B¥l[isg Ching

Abstract In this paper, the intrinsic relationships between ignition delay times and the detonation cell size are analyzed,
simulated from two one-step chemical kinetic models and one detailed chemical kinetic model. Ignition delay time
for mixtures of hydrogen and air at 0.1 MPa and 1.01 MPa over the temperature range 800K to 1 500K is investigated.
The results demonstrate that the ignition delay time for one-step chemical kinetic model is independent of pressure
and linearly correlated with the initial temperature. The ignition delay time for the detailed chemical kinetic model is
dependent of pressure, and is not linearly correlated with the initial temperature. However, in the inflection zone and the
low temperature zone, the CFD results are 3 orders of magnitude smaller than the theoretical values. The CFD values ¢
the ignition delay time dfer from the theoretical ones by a factor as large &s TBe detonation cell size simulated by all

the chemical models is smaller than the experimental results, and the ignition delay time is proportional to the cell size.
The detonation simulation results show that the longer the ignition delay time, the bigger the detonation cell size. The

period of triple-point is almost equal to the ignition delay time of the gas behind the incident shock wave. Ignition delay
time is a key parameter in detonation initiation and propagation.

Key words detonation, cell, ignition delay time, chemical kinetic mode
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