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Experiment on infrared characteristics suppression by
component cooling of two-dimensional convergent-divergent
vectoring nozzle exhaust system

LU Haohao, JI Honghu, WANG Ding, LIU Jian, WANG Hao

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

Abstract; Experiment was conducted to study the distribution of wall temperature and
infrared radiation characteristics on two-dimensional convergent-divergent (2D-CD) vecto-
ring nozzle exhaust system with cone film cooling and nozzle impingement-film cooling, in
three geometric deflection states, namely deflection of 0°, 10°, 20°, and the results were
compared with no-cooling state. The experimental results showed that film holes with pre
dense and after thinning arrangement form can effectively reduce the hot side temperature re-
gion size. For cone cooling state, under the conditions of density flow ratio of 0. 8, cooling
efficiency reached 45% —63%, the infrared radiation intensity of exhaust system decreased
by 20%, in the tail direction =10°, but due to the cooling air flow injection, the tempera-
ture of heat shield wall and nozzle wall increased, and infrared radiation intensity increased
by 15%, in 30° detection direction. In nozzle cooling state, convergent section (density flow

ratio of 0. 25) cooling efficiency reached 19% —33% , the expansion section (density flow ra-
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tio of 0. 65) cooling efficiency reached 75.5% —83.5% , the side wall sections (density flow

ratio of 0. 65) cooling efficiency reached 78% —90% , infrared radiation intensity decreased

by more than 30% , in the tail direction 15°—75°, the maximum decrease reached 80% (geo-

metric deflection angle of 20°, detection direction of 30°).

Key words:

two-dimensional convergent-divergent (2D-CD) vectoring nozzle; vector

deflection; film cooling; impingement-film cooling; infrared suppression
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M
Case
Cone  Convergent  Divergent Side-wall
Case 1 0 0 0 0
Case 2 0.8 0 0 0
Case 3 0 0.25 0.65 0. 65
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Fig. 15 Integral infrared radiation intensity of exhaust
system in the band of 3~5pum, under

the cone cooling condition
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Fig. 16 Integral infrared radiation intensity of exhaust
system in the band of 3~5um, under the

nozzle cooling condition
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