%%ﬂ%‘— —'=J ﬁ* 2024,30(6) :539-549

Journal of Combustion Science and Technology DOI 10.11715/rskxjs.R202311020
RP-3 fin = 4K il/0, By fa L i A B4 S5 3G iE
X kEE k&R, W o, g’

(1 YBHMLZS R KA as R SMLERE, SEBH 1101365 2 rhERER: TRESWIBEAISERT, JbaT 100190;
3RFER THRFIFEREIRA I SRR A E S SL I %, KiE 116024)

B E: KA RP-3 HzsBEMA RSN 2 L& T RP-3 iz Bl ARG YIRS . & KR 5)2
TR EREAT T RUET S, - SAROREEEHEA T T XS IR s [N, SR AU A 7 i A S S A LR
HRRRHAR S B SR S RLATL I PP R R0 S R REA T 1 BB 00T 5 SR ATIEEAR G, o R e T S I A R B A T
b, B TG RP-3 Atz it/ A RS RILSOMALEE.  Z52R3RH, R TOLAAE T WIMA T AL SN b
HXF RP-3 AUz M/ A RS P A R S R e | 3 KB IS I TA] LK S22 AR P T 5 R O 1
EAFERORIRZE. [N, DEAR)E RO TRIAL RS LN 2 o025 T RP-3 fiizs i/ A R -G WA il R by 224
OYRIE . B KA IR I ] K 2 ARG B B 55 AR o i () 5

KB RP-3 fissMinh; AL AL, BUSEEA T, BB, BREEE
hE5ES . TK401 XEkFRER: A XEHS: 1006-8740(2024) 06-0539-11

Optimization and Verification of Reduced Reaction Mechanism
of RP-3 Kerosene/Oxygen

Zeng Wen', Xu Zixin', Zhang Xinwei’, Hu Bin?, Chang Yachao’

(1 School of Aero-engine, Shenyang Aerospace University, Shenyang 110136, China;
2.Institute of Engineering Thermophysics, Chinese Academy of Sciences, Beijing 100190, China;
3.Key Laboratory of Ocean Energy Utilization and Energy Conservation of Ministry of Education,

Dalian University of Technology, Dalian 116024, China)

Abstract: The oxidation, ignition delay and laminar combustion characteristics of RP-3 kerosene/O, mixture
were simulated by the reduced reaction mechanism of RP-3 kerosene under multiple conditions, and the simulated
results were compared with the corresponding experimental data. At the same time, the sensitivity analysis method
was used to analyze the elementary reactions of the fuel related skeleton reaction mechanism in the reduced reaction
mechanism. Furthermore, genetic algorithm was used to optimize the rate constants of important elementary reac-
tions, and the optimized reduced reaction mechanism of RP-3 kerosene/O, mixture was formed. The results show
that the predicted values of main species concentration during the oxidation process, ignition delay time and lami-
nar combustion speed of RP-3 kerosene/O, mixture by the initial reduced reaction mechanism show great discrep-
ancies with the corresponding experimental data under most operating conditions, while those by the optimized
reduced reaction mechanism are in good agreement with the corresponding experimental data under multiple oper-

ating conditions.
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Fig.1 Oxidation characteristics of RP-3 kerosene/O.
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Fig.10 Oxidation characteristics of RP-3 kerosene/O:
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