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Experimental investigation of infrared suppressing characteristics of
different nozzles

Zhang Bo, Li Jinjing, Yuan Shuai, Ji Honghu

(Jiangsu Province Key Laboratory of Aerospace Power System, College of Energy and Power Engineering,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Three different convergent nozzles(axis symmetrical, rectangular, and S —curved)with the same
inlet, outlet arcas and lengths, the radiation characteristics in different detecting planes of which were
experimentally investigated. The results show that in the horizontal plane, the thermal radiation intensity
of three nozzles all decreased with the increase of detecting angle, the S —curved nozzle has the best
infrared suppressing characteristics; in the vertical plane, the S—curved nozzle also has the best infrared
suppressing characteristics. While being detected from upwards, the intensity of S—curved nozzle increased
first then decreased with the increase of angle, and the largest radiation magnitude appeared in the
detecting angle 10°. Compared with the axis nozzle, the thermal radiation intensity of rectangular and S—
curved nozzles decreased in turn. In the direction of right behind the nozzles,the thermal radiation of
rectangular and S —curved nozzles decreased by 33.2% and 80.2% separately, compared with the axis
nozzle.
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Fig.1 Sketches of S—curved nozzle
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Fig.2 Sketches of different nozzle models
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Fig.3 Front view of nozzle
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Fig.4 Primary and bypass flow systems
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Fig.5 Different arrangement of nozzle
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Fig.6 Photos of the three different nozzle model
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Fig.7 Sketch of test field and system arrangement
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Fig.8 Sketch of measuring angles
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Fig.9 Distribution of spectrum radiation intensity at 0° azimuth angle
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Fig.10 Change of infrared radiation intensity

in horizontal plane of different nozzles
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Fig.11 Change of infrared radiation intensity

in vertical plane of different nozzles
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Fig.12 Change of model M2 infrared suppressing ratio

with azimuth angle
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Fig.13 Change of model M3 infrared suppressing ratio

with altitude angle
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