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Abstract: The oxidation characteristics of RP-3 kerosene/O, were experimentally tested in the flow
reactor under the conditions of the equivalence ratios of 0.5, 1.0 and 2.0, the temperature range of 550—
1200 K, the pressure of 0.1, 3.0 MPa. The results showed that, with the increase of equivalent ratio from
0.5 to 2.0, the starting temperature of each species formation and the corresponding temperature of the
peak mole fraction of each species increased. With the increase of pressure from 0.1 MPa to 3.0 MPa, the
starting temperature of each species formation and the corresponding temperature of the peak mole fraction
of each species decreased, and the peak mole fraction of alkanes increased while that of alkenes decreased.
Meanwhile, the ignition delay characteristics of RP-3 kerosene/O, were experimentally tested in the shock

tube under the conditions of the equivalent ratios of 0.8, and 3.5, the pressure of 0.2, 1.0, and 5.0 MPa, the
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temperature range of 950—1 500 K. The results showed that, with the increase of the pressure and

temperature or the decrease of equivalent ratio from 3.5 to 0.8, the ignition delay time of RP-3 kerosene/O,

was shortened.
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ignition delay time
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Experimental system of the high pressure flow tube reactor
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Fig. 2 Experimental system of the high pressure shock tube
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Fig. 3 Axial temperature distribution curve in flow tube reactor
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Fig. 4 Effect of equivalence ratio on the variation trend of the main species mole fraction with temperature (p=0.1 MPa)
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p/MPa Tw/K Tign/MS
998 3471
1018 3673
1074 3179
1114 2340
1127 1344
1.0 1181 1311
1208 1091
1283 668
1357 409
1446 209
1520 109
1208 363
1274 238
1307 206
>0 1359 152
1415 110
1440 104
10t

£ 0l
2
10*1 -
0.6 0.7 0.8 0.9 1.0
(104T,,)/K"
(a) p=1.0 MPa
10" F p=1.0 MPa

172}
E
& 100
10*1 1 1 1
0.7 0.8 0.9 1.0
(109/T,,)/K™
(c) ¢=0.8

B T, 32 B2 ) B0 ) o F-dhrgs i, =
N7 3 R K, RP-3 A 25 S /0, 1Y 25 K HE R i (]
B A . R, BEE YA 0.8 1 m ) 3.5
BF, RP-3 i 25 S /0, 1Y 25 K HE 3 (1] 228 3 428 K
H2, G b0 1 0.8 i1 3.5 i, RP-3 i 23 M3/
O, HY 25 K HiE IR I [R] [ 75 85 119 78 f i #4501 R A8 X
MG, FEFERE: mAET, mEMEE X
FE 3R A TA] 5 SRR 3 T R R BE 4 RN
H+0,= OH+0, Xf T RP-3 fii =5 4 i /0, IR & <.,
i L3N, SRR IR 43 RO A RRAIR, 3R B
R B, T M REAIG, Ak HE IR )3 s AE IR
FERAR LT, SR A 0 P00 3 ) L
e o RoBHE AR o M R 0.8 3 B 3.5 B,
Y TR REEE 2R 4 BT, BRORHAE DG R 2B Y R
N AL B 22 T, S OB Y A K RE IR ]
i B, M b i o 0.8 F1 3.5 IR I A
G TR 5 1 T 1 3 R I 1 A FH AL, 5 3504 [R] 24
it L SR RP-3 il 25 M /0, 5 K AE IR B[R] i
T AR A P B A UG . YR TR S )
o S 52 R 400 B R A Bt B =2 B8, SRR AR O I

101 -
\E 100k
2
10*[ L
0.6 0.8 1.0
(10/T,;)/K™
(b) p=5.0 MPa
101 L
‘\é’ 100 F
2
10 ¢
0.6 0.7 0.8 0.9 1.0
(10°/T;,;)/K™
(d) ¢=3.5

Kl 7 RRELET RP-3 iz B0, i) KIER R A]
Fig. 7 Ignition delay time of RP-3 kerosene/O, under different conditions
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