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The Influence of Propellant Flame Soot on the Precision

of CARS ThermametryM easurement
HAO Hai-xia, L | Chun-xi, WAN G Jiang-ning, ZHAO Feng-qi
(Xi'anM odern Chemistry Research Institute, Xi'an 710065, China)

Abstract:  The quantity of propellant flane oot w as characterized w ith the light transnission including the laser
transnission and the visible light transnission, the computed temperature in theory was chosen as the relative
standard temperatureof CA RS temperature, and the value of CARS tanperautrew as comparedw ith that measured
by a themocouple technique Studying the correlation betw een the light transnission and the difference of CARS
temperature and the theoretical tenperature, the conclusionsw ere obtained that the variation of CARS tempera
ture is augnentedw ith the 0ot increase in propellant flane and that the relationship betw een propellant flane ot
and the precision of CARS teamperaturemeasurement is basically linear.
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M s ) Tablel The light trangnission ratio of the sample
4 mm AM I T 1/% T2/%
LL Q3 39
AM ' w AM oP 12 6 46 2
, QW 190 49 8
CARS ©w o W 03TW 70 9 84 8
GHW 71 8 82 2
Lilo, L. N 03 9 2 93 1
, CARS w, N 04 91 0 93 7
DN 09 96 2 97 5
0,
L2 DM, 90% DN 10 82 2 87 8
(33 o ,CARS (¢ DM , DN 11 84 6 90 4
SF CARS 2
F w W, La(f= Table 2 The theoretical and thermooouple temperature
4mm) r , IC- of the sample
CD ,OM A CARS ti/K to/K (to- t1) /K
LL 1391 1022 - 371
BS DP 1584 1 406 - 178
M, . EZ’I ] Qw 1361 1575 214
DYE Nd: YA
03TW 1 689 2 106 417
GHW 2073 2131 58
N 03 1925 2 283 358
N 04 1 658 2 244 586
DN 09 2 533 2 303 - 230
DN 10 2 517 2 547 30
DN 11 2 579 2 536 - 45
2 3 CARS
1 CARS CARS 20 mm,
Fig 1 Schanaof CARS experiment setup 5mmx 5 mm ,
" 10mm ; 10 Hz,
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LL SOP QW 03TW GHQ NO3 N 04 DN 09 Table3 TheCARS equal and highest temperature of the sample
DN 10 DN 11, Ta ta/K to/K  (ta- to) /K (t- to) /K
T 2, 1 LL 2134 2 288 1112 1 266
22 DP 1944 2176 538 770
QW 1947 2 177 372 602
03TW 2 210 2 254 104 148
, GHW 2 267 2 377 136 246
N 03 2 289 2 424 6 141
N 04 2108 2200 - 136 - 44
) DN 09 2 163 2 270 - 140 - 33
' DN10 2310 2364 - 237 - 183
DN 11 2 349 2518 - 187 - 18

Q 1M Pa
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Fig 2 The relation between the CARS temperature
difference and the laser transmission ratio
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Fig 3 The relation betw een the CARS temperature
difference and the visible light transnission ratio
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