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Experimental Study of Thermal Cracking of Aviation Kerosene under Supercritical
Pressures

Fengquan Zhong Xuejun Fan Jing Wang
LHD. Institute of Mechanics, Chinese Academy of Sciences, Beijing, 100190 People’s Republic of China

Abstract Thermal cracking of China No.3 aviation kerosene was studied experimentally under supercritical
conditions relevant to regenerative cooling system for Mach-6 scramjet applications. A two-stage heated tube
system with cracked products collection/analysis was used and it can achieve a fuel temperature range of 700—
1100K, a pressure range of 3.5—4.5MPa and a residence time of approximately 0.6 —2.5s. Compositions of the
cracked gaseous products and the mass flow rate of the kerosene flow at varied temperatures and pressures were
measured. It is found the cracking properties including fuel conversion, endothermic heat sink and
compositions of the cracked products etc. vary significantly with the fuel temperature and the residence time.
The endothermic heat sink was observed to give a peak at a fuel conversion of 45% and the peak value
decreases with the residence time. Analysis of the compositions of the cracked products shows that thermal

cracking is not selective and when temperature goes up, more saturated products were generated and the
190



endothermicity decrease. For the current cracking system, the maximum endothermic heat sink is 0.5MJ/kg,
which is slightly lower than that of JP-7 at a conversion of 60%.
Keywords aviation kerosene, thermal cracking, supercritical, chemical heat sink, residence time
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