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ABSTRACT

A study of ignition characteristics of cracked JP-7 fuel with both oxygen and air has been conducted
over a wide range of pressures (1-20 atm), temperatures (1200-2000 K), and equivalence ratios (0.5-1.5).

Correlations of ignition delay, of the form, 7= Aexp (E/RT)|F) “[02]1’ are established using the
Chemkin-II package and least square analysis. The effect of C; hydrocarbons in cracked JP-7 fuel is

examined by comparing the ignition delays for two different cracked compositions. A comparison for
ignition delay is also made with the experimental results obtained by injecting liquid JP-7 fuel in air
using a shock tube apparatus.
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Table 1. Molar composition of cracked JP-7 fuel

Compound USAF NASA
Hydrogen (H.) - 0.0523
Methane (CHy) 0.281 0.5029
Ethane (C;He) 0.215 0.2053
Ethene (C;H4) 0.159 0.2395
Propane (C3Hzg) 0.135 -
Propene (C3Hs) 0.210 -
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Fig. 1 Temperature evolution of stoichiometric

cracked JP-7/oxygen mixture at p=tatm
with various initial temperatures.
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Fig. 2 Temporal evolution of species mass

stoichiometric  cracked
JP-7/oxygen mixture at p=latm with
initial temperature of 1200K

fractions  for
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ig. 3 Ignition delays of cracked JP-7 with
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Fig. 4 Comparison of ignition delay between
cracked and liquid JP-7 fuel in air
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