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Abstract: In order to solve the problem of lack of reduced mechanism for aviation kerosene at low tempera-
ture condition, n—dodecane, 2,5 dimethylhexane and toluene were selected and formulated by directly matching
functional groups for S-8, Jet—A and RP-3 surrogate fuels. In order to improve the precision of the decoupling
methodology that using a reduced C;—C; mechanism, a new methodology that constructed skeletal mechanism by
integrating a detailed C,—C, mechanism and C —C; component skeletal mechanisms was proposed. And then, the

rate constant of C,—C; reactions were optimized based on experimental data. Finally, the surrogate skeletal mecha-

* FREHE: 2022-03-19; fEITHHEA: 2023-01-09.
HE&WB: ERARFEIES (52006020); KRAGHEKEZ P40 KT H A S0 5T kS (LQ21KFJJ04); wid As)
T2 B R G SR R TIPS (2021KF14)
BEE: & 9, Mt BlEUR, WSO AREHEAL, E-mail: yjin123@yeah.net
SIAC: & UE, SUUA, R, . LA A Bl AR ELIORE SO B R LR R [T ] HEHERR, 2023, 44(9):
2203106. (YU Jin, GUO Fan—jun, CAO Jun—ming, et al. Development of Surrogate Fuels and Skeletal Reaction
Mechanism for Several Typical Aviation Kerosene Fuels[ ] ]. Journal of Propulsion Technology, 2023, 44(9):2203106.)

2203106-1



Ha4k: ol

TR iy 2 R i A AR IR K FC R S S L A

2023 4

nism which contains 122 species and 725 elementary reactions was obtained by using mechanism reduction

scheme. After that, the skeletal mechanism was verified against various experiments for each individual surrogate

component. Furthermore, the performances of present surrogate model were validated by ignition delay times,

species concentrations and laminar flame speeds. The present surrogate models have the advantages of simplicity

and accuracy, which lay the foundation for high—precision combustion simulation.
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Fig. 1 Distribution of molecular class for S-8, Jet-A, and
RP-3/31
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Table 1 Comparison of functional group content and main parameters of S-8, Jet-A, RP-3 and their model fuels

Fuel Type Composition (% mol) H/C MW/(g/mol)
. Surrogate fuel 58.1% n—dodecane/41.9% 2 ,5-dimethylhexane 2.19 146.5
57 Real fuel /" paraffin, cyclic alkanes 2.17 163 £ 15
Surrogate fuel 50.9% n—dodecane/21.9% 2,5-dimethylhexane/27.2% toluene 1.98 136.5
JermA Real fuel ' paraffin, cyclic alkanes, aromatics, napthalenes 1.96 142+20
Surrogate fuel 54.3% n—dodecane/32.1% 2,5-dimethylhexane/13.6% toluene 2.09 144.7
=3 Real fuel ! paraffin, cyclic alkanes, aromatics, napthalenes 2.10 148.3
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