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Abstract: The ignition characteristics of RP-3 kerosene were measured in a chemical
shock tube and theignition delay times of RP-3 kerosene at various conditions were gained.
According to the chemical compositions and physical properties of RP-3 kerosene, a surro-
gate fuel including n-decane, toluene and propyl cyclohexane (volume fraction of 0. 65, 0.1,
0. 25) was provided, and the detailed chemical reaction mechanism for this surrogate fuel was
developed. The ignition characteristics of this surrogate fuel in the chemical shock tube at
various conditions were simulated using this detailed chemical reaction mechanism, and the
simulation results were compared with the experimental data. The results show that the cor-
relation for the logarithm of the ignition delay time of RP-3 kerosene and the reciprocal igni-
tion temperature is linear under different pressures and equivalence ratios, and with the in-
crease of ignition temperature and pressure and the derease of equivalence ratio, the ignition
delay time is shortened. At the same time, the ignition delay times of this surrogate fuel
computed by this detailed chemical reaction mechanism under different conditions agree well

with the experimental data of RP-3 kerosene.
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Fig. 1 Ignition delay times of RP-3 kerosene
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Table 1 Volume fraction of major species of RP-3 kerosene

o AR S AL S Y HERREALEY
BekE  RIRRTEERE SUERHERE SR kK POEkE % ERiEY
R H/ % 52,2 33.8 6.0 0.1 5.1 1.3 0.6 0.9
£2 BER(GH:)ARBESUNEZRETRE
Table 2 Major reactions of toluene (C;Hs) pyrolysis and oxidation
Jr HETC R Jr HETC R
1 C:Hs +OHSC; H; +H, 0 8 C:Hs&C H, +H
2 C;Hs +OH=C; H, O+ H, 9 C;Hs +CsH;=Cs He + G Hy
3 C;Hs +OHSC; H,OH+H 10 C;Hs +CH;&CH, + Cr Hy
4 C:Hs +0,=C; H + HO; 11 C:Hs +0=C; H; + OH
5 C;Hs + H=C, H, + H, 12 C;Hs +0sC, H, O+ H
6 C:Hs + H=Cs Hs +CH; 13 C:Hs +HO,=C; H; + H, O,
7 C;Hy=Cs H; +CHs
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Table 3 Major reactions of propyl cyclohexane (CyH;s) pyrolysis and oxidation

Fe HE 0 Fe HE LI
1 CoHis=1-Co Hig 10 CoHis +C, Hs=,-Co Hir +C. H
2 CoHis +H=,-Co Hi; + H 11 CyHis +0=:-Cy Hyi; +OH
3 Cy His +CH;=,-Cy Hy; +CH, 12 CyHis +OH=:-Co Hys +H. O
4 CoHys +C, H;=,-Cy Hyis +C: Hs 13 CyHis +HO,=,-Cy Hyy + H, O,
5 CoHys +0=>,-CyHi; +OH 14 CoHis +H=;-CoHyiy +He
6 CyHis +OH=,-CoHis +H, O 15 CyHis +C, Hs=3-Co Hir +C. H
7 CoHis + HO;=1-Cy Hi; + H: O, 16 CyHis +0=>3-Co Hyiy +OH
8 CoHyis +H=:-C,Hyi; + H, 17 CyHis +OH=;-CyHi; +H: O
9 CyHys +CH;=,-Cy Hy; +CH, 18 CyHis +HO,=3-Cy Hy; + H, O,
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Fig. 2 \Ignition delay times, of surrogate fuel-for RP-3 kerosene at various conditions
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