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Application of reduced chemical kinetic model for ethylene
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Abstract: In order to assess the influence of chemical kinetic models on the computa-
tional results of sefamjet, a software package for reduced chemical kinetics (SPARCK) was
used based on'quasi-stationary state approximation and specifically developed for chemical re-
action kinetics reduction, and a reduced chemical kinetic model with 20 species and 16 global
reactions was achieved by reducing the detailed chemical kinetic model for ethylene combus-
tion. Then, the ignition delay time of ethylene was calculated with the reduced model and
another reduced model generated by Princeton University. The computational results showed
two reduced models almost had the same ignition delay time, and achieved a good agreement
with experimental results. Both models can describe the ignition characteristic of ethylene.
The Hypersonic International Flight Research Experimentation (HIFiRE) direct-connect test
was numerically simulated using two reduced chemical kinetic models. The computational re-
sults showed two reduced chemical kinetic models had big difference in the static temperature
of combustor, with nearly 12% relative error in the flowpath thrust. The reduced model,
obtained by SPARCK, showed better agreement with experimental data for wall pressure

distribution, as compared with the Princeton University model, and could simulate
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accurately combustion phenomena in scramjet combustor.

Key words: ethylene; quasi-stationary state approximation; reduced chemical kinetics;

combustor; HIFiRE
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b 5 Bt —6. 14 —2.20 64.17

MR e 2= —28.94 —24.64 14. 86
¥okBe —53.65 —51.45 4.10
AL B —88.73 —178. 29 11.77

3 # it

K WA 20 984 T 1 Ak 27 S AL B0 330
B 0 KR B R A HF2 5% 208 B8 R & sh AL
BB FEAT T AR5 LT WA ] AL AL B KRB R
P 18] £ 22 531 LA B A A AL AL B X HEF2 B i 50
AR e [ K S AL TR BE T T iR U T BE L — 4E o i
S g 5 R ot T i Sl ML g PR RE b RS
(GE DS o

1 PIAS ] A Al 27 8l g 2 BB i CHE BRI [
22 AR /IS e AR S B 2 05 0 KRR S (H AR FA
RS R B A 2 5.

2) A TR A AR B R 58 i B A b A AN TR RS
B TET P iR — 8 S5 IAS R 5 U 3 i A
YA 52 A5 2 X R B 25 A S .

3) X HF2 BB e s & sl th T
Mech 2 #5550 1) BE T & g 3 A #AK B 5 S0
E R IEIT L 1M Mech 2 R Mech 13117 —4~
Y53 W R R R R, PR HfE AR R T Mech 2
fR] AL B AY T HEF2 3% OB MR vh IR R s HL i 3.
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