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Abstract: In order to gain the ignition delay characteristics of a new surrogate fuel for RP-3 kerosene, the
ignition delay times of this surrogate fuel at the initial pressures of 0.1MPa and 0.3MPa, equivalence ratios of
0.5, 1.0, 1.5, and the ignition temperature range of 1000K~1700K, were experimentally tested in a chemical
shock tube. The effects of the initial pressure and equivalence ratio on the ignition delay time of this surrogate fuel
were investigated and compared with the ignition delay characteristics of RP-3 kerosene under corresponding
working conditions. The results show that the correlation for the logarithm of the ignition delay time of this surro-
gate fuel and the reciprocal ignition temperature is linear under different conditions. At the same time, with the
equivalence ratio decreasing or the ignition temperature and initial pressure increasing, the ignition delay time of
this surrogate fuel is shortened. Furthermore, the ignition delay time of this surrogate fuel is agreed well with that

of RP-3 kerosene under the same conditions.
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Fig.1 Experimental setup of the chemical shock tube
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Fig.2 Actual drawing of the chemical shock tube
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Table 1 Mole fractions of test species at different

B R AT DU A o I AR v, el RO SR AR AE equivalent ratios (%)
B BRI 5 . TestNo. Equivalence ratio  RP-3 kerosene 0, Ar

AR I Y R 22 AL R A G IO 20 1 X S ! 0.5 0.5 16.04  83.47
AU U RE I R 22 LA N 3G KR IR I ] Y A R 2 10 0.5 8.02 9148
0 A28 i A I DX A 1 3 T 4 9% O ’ = 03 AN AL

Table 2 Mole fractions of species in the surrogate fuel at different equivalent ratios (%)
Test No. Equivalence ratio n-decane Toluene MCH n-dodecane Iso—cetane 0, Ar

1 0.5 0.07 0.05 0.18 0.05 0.15 16.04 83.47

2 1.0 0.07 0.05 0.18 0.05 0.15 8.02 91.48

3 1.5 0.07 0.05 0.18 0.05 0.15 5.34 94.16
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Fig.3 Pressure variation trend in the ignition process
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Table 3 Ignition delay times of RP-3 kerosene

p/MPa [ T/K T, /IS ] T/K 7./ Is ¢ T/K 7. . /us
1298 595 1291 1486 1350 1434
1399 180 1425 355 1396 1051
1474 108 1494 214 1465 499
0.1 0.5 1261 802 1.0 1591 107 1.5 1565 220
1145 2798 1259 2050 1254 3734
1183 1605 1149 6529 1670 113
1092 5096 1338 742
1229 437 1247 1098 1320 762
1162 1227 1319 469 1127 4134
1036 5697 1400 263 1254 1610
0.3 0.5 1.0 1.5
1085 2902 1137 2533 1466 262
1268 252 1207 1281 1415 377
1345 141 1107 3765
Table 4 Ignition delay times of the surrogate fuel
p/MPa ] T/K 7. /us ] T/IK 7. ./us ] T/K 7. /s
1296 693 1261 2232 1364 1602
1373 225 1370 709 1457 746
1490 84 1501 250 1496 518
0.1 0.5 1557 42 1.0 1618 89 1.5 1678 122
1240 1135 1225 2945 1269 3785
1142 2764 1164 7164 1524 396
1051 6637 1669 49
1230 396 1354 424 1404 550
1171 944 1474 203 1163 3859
1384 102 1480 186 1261 1887
0.3 0.5 1.0 1.5
1057 2560 1252 1224 1508 215
1304 152 1138 3045
1045 3445 1042 6913
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Fig. 4 Comparisons of ignition delay times between the surrogate fuel and RP-3 kerosene
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