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Abstract Pyrolysis of JP-10 hydrocarbon fuel was studied in a single-pulse shock tube over temperature range from
1150 K to 1300 K. The main decomposition products were identified by gas chromatography as ethylene, acetylene
propylene,n-butene, 1,3-butadiene, cyclopentadiene, cyclopentene, benzene, toluene, and a small amount of methan
ethane, xylene and 1-methylcyclopentene. By summation of all product concentrations in each run, thefreientoe

of JP-10 pyrolysis was experimentally determined. Comparative rate measurements were used to elimiffatgshe e

of shock’s non-ideality and boundary layer. A small amount of the internal standard compound, whose rate expressior
for decomposition is well established, was added in the test gas mixtures, and the reaction temperatures were determine

2018-03-2%fi, 2018-10-17%kH], 2018-10-17 4R Kk .
1) [ FARRRE 4 v )30 H (90916017).
2) Foi, WEIUOL, FEWFFCTT ) RS K Bk tE. E-mail: suwang@imech.ac.cn
SIAMEC: Rt EOR, SRk, ATIOAR. IP-LORY A ok & S 530 ) . )24 2%, 2019 51(1): 85-93
Xiong Zhuang, Viing Su, Zhang Can, Yu Hongru. Shock-tube experimental study and konetic modeling of JP-10 py@hilysse
Journal of Theoretical and Applied Mechani@§19, 51(1): 85-93




86 7 2

¥ {4

2019 4F % 51 #&

according to thelecomposition extents of the internal standard compound under the same experimental conditions in a
shock tube. The reaction temperatures determined from the decomposition extents of the internal standard compound a
usually less than those at the region 5 behind reflected shock calculated by shock velocity measurements. The temperatur

determined by two methods are consistent between 1150 K and 1300 Kff#remiie is within 20 K, and the difference

increases with the temperature increase. Based on the experimental study, kinetic modeling of JP-10 pyrolysis was carrie
out according to San Diego Mechanism. The yields of three main products, ethylene, acetylene and 1,3-butadiene, hav
a good agreement between the experimental and the simulation restite,the experimental results of cyclopentene

yield are much higher than simulatiorndicating that both fully and partially ring-opening reactions in JP-10 pyrolysis

are important decomposition reaction pathways.

Key words pyrolysis, bydrocarbon fuel, comparative rate measurement, shock tube
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