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Abstract: In order to investigate the ignition and combustion characteristics of RP-3 kerosene, the chem-
ical reaction mechanism(62 species and 344 steps) of n-decane, as a kind of surrogate fuel of RP-3 kero-
sene, is simplified to obtain a new reduced mechanism (36 species and 62steps) based on sensitivity a-
nalysis. The reduced mechanism is then tested in perfectly stirred reactor (PSR)and the premixed burn-
er by using CHEMKIN 4. 1. Furthermore, the simpified mechanism is numerically calculated in the
premixed burner,and the results are compared with that of the mechanism of 344 steps and experimental
data. The numerical results of the reduced kinetic mechanism show the good agreement with that of the
mechanism of 344 steps on the equilibrium temperature, the reactant and major component concentra-
tion in PSR, and the reactant and the major component concentration by using the reduced kinetic mech-
anism in the premixed burner basically agree with that of the mechanism of 344 steps and experimental
data. Therefore the reduced mechanism can reflect the combustion characteristics of n-decane well with-
in wide temperature range and improve the computational efficiency at the same time.
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Tab.1 Surrogate fuel for kerosene
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Fig. 1 Temperature sensitivity coefficient of partial re-

action variation with time
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Tab. 2 Simplified chemical reaction mechanism of n-decane

NO. S A NO. e NO. S A
1 N-CyHy,+OH=T-C, H, +H,O| 22 C,H¢ +OH=C,H; +H,0O 43 CH,O+OH=HCO+H,0O
2 N-CyyH, +OH=SCHy +H,O| 23 C,Hs +H=C,H; +H, 44 CH,O+H=HCO-+H,
3 N-Cy, Hy, + H=T-C,, H,1+ H, 24 C,H; +0,=C,H, +HO, 45 P-CH, +CO,=CO+CH, 0O
4 N-C, H,, +H=SC,,H,1+H, 25 C.H, +0<=CH;+HCO 46 P-CH,+C,H,=C; H;
5 T-C H,1=P-C;H,;; +P-C, H; 26 C.H, +OH=C,H; +H,0 47 2CH; +M=C,H; +M
6 S-C H,1=P-C;Hy; +C; H; 27 C,H,+H=C,H; +H, 48 P-CH, +M=T-CH, +M
7 P-C;H,5=P-C,H; +C; H; 28 C,H; +02<=C,H, + HO, 49 T-CH,+0,=CO0O,+H,
8 P-C; H,5=P-C,H; +N-C; H, 29 C,H; +0O2=CH, O+ HCO 50 T-CH,+0,=CO+0OH+H
9 P-C;H,5=P-C;H,0+C, H; 30 C.H,+0<=HCCO+H 51 T-CH,+CH;=C,H,+H
10 P-C;H,3=P-C,H, +C. H, 31 C.H, +0<=T-CH, +CO 52 HCO+OH<=CO+H.,0O
11 P-C;H,0=C,H; +C, H; 32 HCCO+0,=2CO+OH 53 HCO+M=CO+H+M
12 P-C,H,=C, H; +C, H, 33 HCCO+ O, =HCO+CO, 54 CO+OH=CO,+H
13 C; H; +CH;=P-C, H; 34 HCCO+H=P-CH, +CO 55 H+0,=0H+0O
14 C;Hy +H=N-C;H; +H., 35 CH, +OH=CH;+H, 0O 56 O+H,=OH+H
15 C.H; +CH;<=C; H; 36 CH,+0<=CH, +OH 57 OH+H,«<H,O+H
16 N-C; H;=CH; +C, H, 37 CH,+H=CH, +H, 58 20H=H,0+0
17 N-C; H;,=H+C; Hs 38 CH;O+M=CH,O+H+M 59 H+0,+M=HO,+M
18 C;H; +OH=C;H; +H,0 39 CH; +HO,=CH;O0+0OH 60 HO,+H<=20H
19 C,H;,+H= CH,+H, 40 CH; +0=CH.O+H 61 HO,+H=H,+0,
20 C;H, +OH=C,H; +H.0 41 OH+CH;=P-CH,+H,0 62 HO,+H+=H,0+0O
21 C;H; +0=C,H,+CO+H 42 2CH;=C,H; +H
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