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Infrared radiation characteristic experiment and simulation
of aeroengine

Li Jianxun, Tong Zhongxiang, Liu Wanjun, Wang Chaozhe, Zhang Zhibo, Zhuo Zhenfu
(Aeronautics and Astronautics Engineering Institute, Air Force Engineering University, Xi’an 710038, China)

Abstract: In order to study infrared radiation distribution along aeroengine and infrared characteristic of
plume, the infrared radiation characteristic of an aeroengine was experimentally studied under the
condition of ground engine testing. The experimental results show that the change of infrared
characteristic along engine is small under different Mach number. The temperature of low compressor
outlet increases with the Mach number. And the infrared radiation of engine’s ektexine increases. The
most intense infrared radiation is measured in the ektexine of blending box. Ektexine’s radiation of
blending box changes with non-linear feature and the increasing of the Mach number. The infrared
radiation of plume is pyriform. The infrared radiation after engine is bigger than that before engine.
Under the condition of ground engine testing, calculation program of infrared radiation for plume is
presented. The computed results of directional radiance have tallied in general with the experimental
results. Relative error between computed results and experimental results is not more than 15%. The
spatial distribution of computed results is similar to experimental results.
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Fig.1 Sketch map of experimental test
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Fig.2 Measurement and control system of engine test
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Fig.6 Infrared radiation distribution along engine at 3-5 um
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Fig.7 Infrared radiation distribution along engine at 8-14 um
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Fig.8 Infrared image of plume in non-afterburning mode
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Fig.9 Infrared image of plume in afterburning mode
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Tab.1 Relative error between computed results and
experimental results of directional radiance

in non-afterburning mode

. Experimental Computed Relative error
Azimuth/() restflts/W st results/F:N st 1%
0 2200 1950 11.4
5 2490 2210 11.2
10 2300 2050 10.9
15 1970 2209 12.1
20 1810 1950 7.7
30 1450 1620 11.7
40 1000 950 5
90 190 180 5.3
135 120 115 4.2
150 80 76 5
180 60 58 3.3
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Tab.2 Relative error between computed results and
experimental results of directional radiance

in afterburning mode

Experimental Computed Relative error
Azimuth/(*) rest?lts/W esrt results/FiN esrt 1%
0 4100 3605 12.1
5 4 360 3886 10.9
10 4700 4150 11.7
15 4990 4 307 13.7
20 4760 4438 6.8
30 4 350 4769 9.6
40 4100 4300 4.87
90 2000 2010 0.5
135 1000 968 3.2
150 140 131 6.4
180 100 96 4
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distribution in afterburning mode
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