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Experiment of outlet temperature distribution of

a reverse-flow annular combustor

LIU Fu-qiang'*, FANG Ai-bing', CUI Yufeng', XU Gang',
ZHU Jun-giang', NIE Chao-qun'
(1. Institute of Engineering Thermophysics,
Chinese Academy of Sciences, Beijing 100190, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100190, China)

Abstract: An experiment on the outlet temperature distribution of an aero-engine re-
verse flow annular combustor was performed under several different working conditions.
Outlet temperature distribution factor and radial temperature distribution factor were ob-
tained. Temperature distribution along the height of turbine guide vane was studied in de-
tail. A new concept called local sector radial temperature distribution along the height of
turbine was proposed and it was recommended that when assessing the temperature factor it
should be taken into consideration. The experiment results provide significant promotion for

the evaluation and optimization of the outlet temperature distribution.
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Sketch of the combustor configuration
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Fig. 2 Nozzle position and section region
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Table 1 Results of the given test conditions
ps/MPa L/ C L/ C Limax /) C Aot Ardt
1 0.110 0. 247 266. 1 832.5 1154.5 0.568 0.057
2 0.110 0. 248 267.9 838. 2 1159.9 0. 564 0.056
3 0. 899 0. 301 322.2 1065.0 1363.8 0.402 0.052
4 0. 897 0. 300 321.7 1061.1 1356.8 0. 400 0.052
5 1.239 0. 282 397.4 1083.7 1356.6 0. 398 0.052
6 1. 264 0. 281 396. 8 1076.2 1349.3 0.402 0.053
7 1.273 0.282 397.4 1084.8 1345.0 0.379 0.055
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Fig. 4 Outlet temperature distribution of state 5

1/C [4I°C
1343 1204
1312

1166
1281

1128
1250 1000
1219 1052
1188 1014
1158 977
1127 33?
1096
1065 Egg
1034 787
1003

1144
1133
1/ 122
1080 11
o
1046 1079
1028 1068
1011 1057
e
977 g
960 1024
943 {b)
925
08 6 CFD
891
Fig. 6 Comparison between CFD and Exp.
No.17 section
2 CFD
Table 2 Comparison between CFD and Exp.
5 2 17 ¢ 5 ti/C 6w/ C /T i/ C

Fig. 5 Cont s of t t f No. 2
'8 ontours of temperature of o CFD  396.0  1067.0  1203.5  787.2

and No. 17 section (state 5)
Exp. 397.4 1083.7 1144.2 1024.3
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Fig. 9 Temperature distribution of No. 6 section Fig. 12 Radial temperature distribution profile
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