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Ignition and combustion characteristics of surrogate fuels for kerosene

ZENG Wen, CHEN Xiao—xiao, LIU Jing-chen, MA Hong-an

(School of Engine and Energy Engineering,
Shenyang Aerospace University, Shenyang 110136, China)

Abstract: Three new surrogate fuels (7-decane, the mixed fuel of n-decane and 1, 2,
4-trimethylbenzene, the mixed fuel of n-decane and toluene ) for kerosene (Jet A-1) were
chosen, and detailed reaction mechanisms (67 species and 344 reactions for n-decane, 118
species and 527 reactions for the mixed fuel of n-decane and 1, 2, 4-trimethylbenzene, and
84 species and 440 reactions for the mixed fuel of n-decane and toluene) for the ignition and
combustion of these three surrogate fuels were analyzed. The ignition characteristics and the
premixed combustion processes of these three surrogate fuels in the shock tube and the per-
fectly stirred reactor were simulated especially, and the simulation results were compared
with the experimental data. Furthermore, the effect of volume percentage of two species in
the mixed fuel on the ignition and premixed combustion characteristics were analyzed. The
results show that these two mixed fuels represent the ignition and combustion characteristics
of Jet A-1 more accurately than n-decane single fuel does. At the same time, the effect of
volume percentage of two species in the mixed fuel on the ignition and premixed combustion

characteristics are remarkable.
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Table 1 Major reactions of n-decane pyrolysis and oxidation
1 n-CyyHy,,=>2,-C; Hy, 9 n-Cyo Hyy +HO,=,-C, Hyy +H, O,
2 n-Cyo Hy, = ,-C, Hy +,-Cs Hys 10 n-Cyo Hyy +CH;=,-C,, Hy, +CH,
3 n-Cyo Hpo=,-Cs H; +1-C; Hys 11 n-Cyo Hyy +CH;=,-C;o H,y +CH,
4 n-Cyo Hap + 0, =3-Cs Hy + HO, 12 n-Cyo Hy, + H=3-C;s Hyy + H,
5 n-Cyo Hyy + 0, =,-C,, Hyy + HO, 13 n-Cyo Hy, + H=,-C,, Hy +H,
6 n-Cyo Hy, + OH=;-C,, Hyy + H, O 14 n-Cyo Hy, +0=3-C,, Hyy +OH
7 n-Cyo Hay +OH=,-C,, H,; + H, O 15 n-Cyo Hay +0=,-C,, H,y + OH
8 n-Cyo Hyy + HO, =;-C,; Hsy + H, O,
2 (1,2,47C9H12)
Table 2 Major reactions of 1,2,4-trimethylbenzene pyrolysis and oxidation
1 CyH;; +OH=C, Hy, +H, O 7 CyH,,&CiHy +CH;,
2 CyHy, +OH&C Hy O+ H, 8 CH,&CH), +H
3 CyHy, +OH&C H, O+ H 9 CyHy, +CH; &CH, + Gy Hyy
4 CyH,, +0,CHy, +HO, 10 CyH,, +O=CH),, +OH
5 CyH;; +H=C Hy, +H, 11 CH;; +0=CH,, O+ H
6 CyHy,, +H&CgHy +CH; 12 CyH,, +HO,&CoHy +H, O,
3 (CHy)
Table 3 Major reactions of toluene pyrolysis and oxidation
1 C;Hs +OH&C, H, + H, O 8 C,Hy&=C H, +H
2 C; Hy +OH&C, H, O+ H, 9 CHy+CH;&CiHs + G H;
3 C;Hy +OH&C, H,OH+H 10 C; Hy +CH; &CH, +C; H,
4 C;Hy +0.,C;, H; - HO, 11 C;Hy +O&C, H;, +OH
5 C;Hs+H&C H, +H, 12 C, Hy +0&C, H;O+H
6 C;Hs + H&Cy Hy +CH; 13 C;Hy +HO,&C, H, +H, 0O,
7 C,Hy=Cs H; +CH;
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