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ABSTRACT

The detonation wave characteristics of JP-7 and oxygen mixture is investigated by
one-step induction parameter model (IPM) obtained from a detailed chemistry mechanism.
A general procedure of obtaining reliable one-step kinetics IPM for hydrocarbon mixture
from the fully detailed chemistry is described in this study. The IPM is obtained by the
reconstruction of the induction time database obtained from a detailed kinetics library. The
IPM was confirmed by the comparison of the induction time calculations with that from
detailed kinetics. The IPM is later implemented to a fluid dynamics code and applied for
the numerical simulation of detonation wave propagation. The numerical results show the
detailed characteristics of the detonation wave propagation in JP-7 and oxygen mixture at
affordable computing time, which is not be possible by the direct application of the
detailed chemical kinetics mechanism of hydrocarbon fuel combustion.
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Table 2. Composition of thermally cracked

JP-7 fuel
ME Ho CH4 CoHs | CoHa
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2 28, x | 0052 | 0503 | 0.205 | 0.240

Fig. 1. Chemical induction time of cracked
JP-7 and oxygen mixture depending
on initial temperature and pressure
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