2 2 Vol. 2 No. 2
2017 3 PHYSICS OF GASES Mar. 2017

DOI: 10.19527/j.¢nki.2096-1642.2017.02.006

’ 2 b 2

( , 100190)

Infrared Radiation Measurement for Hypersonic Air Vehicle Exhaust Plume
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Abstract: In order to study the radiation characteristic of the high temperature and high velocity exhaust plume sprayed
from hypersonic air vehicle, the infrared radiations at 4.3 and 2.7 pm atmospheric window which were emitted from CO, and
H, 0 molecules were measured. The simulated hypersonic exhaust plume jet was generated from hydrogen and oxygen deto—
nation shock wave. The Mach number of exhaust plume was 5.5. Infrared detector in the experiment was the unit type of
InSh which was calibrated in situ using standard blackbody. The measurement length was 0.7 m. A single lens and a dia—
phragm were used to collect the spectrum. Several points in the plume area were measured along the flow direction and the
vertical direction respectively, and the corresponding distributions of radiance and spectral radiance were obtained. The
final results illuminate that spectral radiance at 4.3 pm was stronger than that at 2.7 pm.
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Table 1 Experiment repetition
wavelength/pm  radiance/( W/( sr*m’) ) pressure 1/MPa  pressure 2/Pa coordinate /mm mean value RSE/%
15.0442 2.245 80
4.3 9.7981 2.086 87 (0,-33) 13.4121 23.4
15.3939 2.135 86
17.1426 2.058 76
4.3 (0,-58) 15.9185 10.9
14.6944 2.064 96
2.6665 2.066 96
2.7 (0,-58) 2.3451 19.4
2.0236 2.052 90
0.4163 1.985 65
2.7 (0,50) 0.2556 88.9
0.0948 1.982 70
10.8473 2.035 50
4.3 11.1971 2.026 53 (45,0) 11.0222 2.2
2.345 2.057 220
2
’
JF-14

4.3
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