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Experiment of ignition characteristics of RP-3 kerosene
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Abstract; The ignition delay-times of RP-3 kerosene/O; /AT mixtures within the ignition
temperature range of 1100 —1600K, at pressures of-0. 1, 0.2+50. 3MPa, and equivalence ra-
tios of 0. 55 1. 0, 1. 5, \were measured behind reflected shock waves, using side-wall pressure
and OH auto-luminescence signal measurements in a chemical shock tube. The effects of ig-
nition temperatures pressure and equivalence ratio on the ignition delay time were investiga-
ted and the Arrhenius correlations for the ignition delay time of the mixture under different
pressures and equivalence ratios were also deduced. The results show that the correlation be-
tween the logarithm of the ignition delay time of the mixture and the reciprocal ignition tem-
perature is linear under different pressures and equivalence ratios. At the same time, with
the increase of ignition temperature and pressure and the decrease of equivalence ratio, the

ignition delay time of the mixture is shortened.
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Fig. 2 Curves of pressure and OH auto-luminescence

signal in mixture ignition process
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Table 1 Volume fraction of various components of

mixture at different equivalence ratios
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0.5 0.5 15.5 84
2 1.0 0.5 7.75 91.75
3 1.5 0.5 5.167 94,333
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Table\2 _Ignition delay time of mixture at different ignition temperatures ( p=0. 1 MPa)
$=0.5 $=1.0 $=1
p/MPa T/K Tgn/ 115 p/MPa T/K Tgn/ 118 p/MPa T/K Tign/ 128
0.117 1277 251 0.119 1341 365 0.118 1439 193
0.117 1287 223 0.124 1252 988 0.117 1455 173
0.122 1347 107 0.116 1329 443 0.123 1504 100
0.119 1329 145 0.124 1287 579 0.120 1540 81
0.120 1416 53 0.121 1279 807 0.119 1559 69
0.121 1385 67 0.127 1205 2074 0.122 1583 60
0.119 1322 150 0.120 1406 129 0.119 1334 679
0.117 1233 452 0.118 1405 144 0.120 1334 665
0.132 1132 1775 0.120 1371 179 0.119 1364 487
0.122 1248 376 0.117 1445 94 0.111 1404 370
0.123 1199 753 0.120 1461 70 0.114 1283 1224
0.123 1244 438 0.122 1485 59 0.120 1346 529
0.126 1186 915 0.120 1338 335 0.122 1326 796
0.122 1148 1543 0.122 1230 1270
0.118 1221 598 0.115 1279 665
0.121 1327 352
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Fig. 4 Ignition delay time of mixture varying with

ignition temperature at different pressures
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Table 3 Ignition delay time of mixture with different ignition temperatures ($=1.0)
p/MPa T/K Tign / 115 p»/MPa T/K T/ (1S »/MPa T/K Tign/ 1S
0.204 1277 329 0.196 1364 136 0.296 1278 289
0. 200 1356 184 0. 209 1399 87 0. 309 1405 70
0. 207 1322 211 0:205 1439 60 0./304 1297 309
0.198 1194 1040 0.196 1451 54 0. 307 1212 690
0. 202 1176 1517 0.196 1504 35 0.292 1249 492
0.193 1228 691 0.199 1252 488 0.299 1202 855
0.196 1258 479 0. 299 1306 230 0.313 1174 1111
0. 207 1312 240 0. 305 1330 153 0.277 1367 122
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