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Detailed and reduced chemical kinetic mechanisms for
RP* 3 aviation kerosene combustion
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Abstract: A detailed chemical kineti¢ mechanism containing 109 species and 946 elemen-
tary reactions for kerosene combustion was developed. With the use of quasrstationary state
approximation ( QSSA)/method, a reduced chemical kinetic mechanism including 22 species
and 18 global reactions was obtained from the detailed kinetics. By comparing the reduced

mechanisms with the typical experimental results and reference results, high precision of the
reduced mechanisms is shown, which can be used to represent the ignition characteristic of

RP-3 aviation kerosene fuel, and also simulate accurately the combustion of kerosene.
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Table 1 Reduced mechanism for kerosene combustion

No. Reduced mechanism by SPARCK No. Reduced mechanism by SPARCK
1 2H=\H, 10 H+ O+ H,0+ CO+ C,H4= O,+ OH+ C3Hg
2 20= 0y 11 2H+ 2C,H,= C4Hs
3 H+ 0= OH 12 CH,0+ C3Hg¢= O+ C4Hy
4 H+OH= H,0 13 20+ PHC,Hs= 2H+ 2C0+ 2GH,+ G Hy
5 40H= 2H+ O,+ H,0, 14 CH.+ GHe= ACsH
6 OH+ CO= H+ CO, 15 2H+ C,Hs+ C4Hg= Ho+ ACeH)»
7 2H+ CO+ CH,0= 20+ C,H,4 16 O+ ACsHi= 2H+ CH,0+ GH,+ GH.4+ GHy
8 2H+ CO= CH,O0 17 NCioH»n=2H+ CH.,+ 2C4Hg

9 2H+ 20+ 2H,0+ 2CO= H,+ 20,+ 20H+ C,H,

18 02+ CYC&;H]SZ 20H + C2H2+ 2C2H4+ C;H(,

2026500 Pa

, 506 625 Pa,

, Freeman'”!  Mullins'*”
. : 0.5,
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