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ethane 0.057 0.198 0.745
ethylene 0.066 0.196 0.738
hydrogen 0.296 0.148 0.556
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Fig.6 Sensitivity analysis results on the ignition delay time of fuels
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High Temperature Auto-ignition Delay Characteristics of Pyrolysis Gas of Aviation Kerosene

ZHENG Zu-jun', WANG Zhong-jun', LI Ping'*, ZHANG Chang-hua'*
(1. Institute of Atomic and Molecular Physics , Sichuan University , Chengdu 610065, China; 2. Engineering Research Center of Combustion and Cooling for
Aerospace Power , Ministry of Education, Sichuan University, Chengdu 610065, China)

Abstract: Aviation kerosene is a typical endothermic hydrocarbon fuel, and its pyrolysis gas absorbs heat before entering com-
bustion chamber, which plays an important role in the heat protection of high-speed aircraft. Auto-ignition delay time of hydro-
carbon fuel and its pyrolysis gas is one of main parameters for ramjet design, and is important data to validate the combustion re-
action mechanism. In this work, the reflected shock wave was used to ignite fuels. Aviation kerosene and its pyrolysis gas in a
chemical shock wave tube was studied. Ignition delay time was defined as the time interval between the arrival of reflected wave
indicated by the jump of pressure signal and the onset of CH* emission signal. Auto-ignition delay times of RP-3kerosene, pyroly-
sis gas, hydrogen, methane, ethylene and ethane were measured in the temperature range of 900-1820 K, at pressure of 1.01X
10° Pa and equivalence ratio of 1.0. Experimental results demonstrate that ignition delay time decreases with the increase of tem-
perature. In the same condition, ignition delay time of methane is the longest and that of hydrogen is the shortest, and the igni-
tion delay of pyrolysis gas is slightly longer than that of aviation kerosene. The activation energy of pyrolysis gas is very close to
that of aviation kerosene, around 180 kJ-mol™".The lowest ignition activation energy of all single component is hydrogen, which
is 127.8 kJ-mol™". The experimental results were compared with the simulation results of combustion kinetic mechanism, which
can predict the influence of temperature on ignition delay time. Furthermore, sensitivity analysis of the mechanism was carried
out, and the main elementary reactions affecting fuel ignition were obtained.

Key words: aviation kerosene;pyrolysis gas;ignition delay time;shock tube;combustion mechanism
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