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Model Experiment and Numerical Analysis on Infrared Character and
Infrared Suppression by Cooling of Two-Dimensional
Convergent-Divergent Nozzle
ST Ren, JT Hong-hu, LIU Chang-chun, HUANG Wei, LU Hao-hao

(College of Energy and Power, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; To study the infrared character and infrared suppression by cooling of the two-dimensional
convergent-divergent nozzle exhaust system, the experimental model of nozzle with cooling structure was de-
signed, the distribution of wall temperature and infrared radiation intensity of three kinds of experimental
states were measured, and the infrared radiation of nozzle internal components were analyzed. The results
show that, the integral radiation intensity of two- dimensional convergent-divergent nozzle exhaust system de-
creases with the angle and its maximum value is located at 0°. When the wall temperature of divergent flap
is reduced by 21. 1% and side wall is reduced by 26.6% , the integral radiation intensity can decrease by
11.5% ~31.9% . When the wall temperature of cone is reduced by 9% on the basis of cooling the diver-
gent section, the integral radiation intensity can decrease by 21. 7% ~38.9% .
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Fig.1 Geometric model of 2D C-D exhaust system
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Fig.3 Geometric model of cooling structure

of cone and strut
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Table 1 Parameter of each cooling air branch
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Cooling part Parameter Value
method
Divergent flap Impingement- Re; 2.95 x 104
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Side wall Impingement- Re; 1.75 x10°
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Cone Counter flow Re, 4.79 x10°
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Fig.5 Sketch map of detect point position
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Fig.8 Distribution of temperature of divergent flap
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