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Numerical investigation of effect of truncated cone with different
cooling structures on infrared suppressing

charaecteristics_of nozzle cavities
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Abstract: \ The characteristics of infrared suppressing on 3 —5 pm band of truncated
cone, which was one of the high temperature components of engine nozzle were numerically
investigated. Different arrangements of film cooling gap and film cooling hole structures
were disposed on the truncated cone which showing strong infrared characteristics, and cold
gas flowed into truncated cone through blades from by-pass channel, causing wall tempera-
ture drop of truncated cone and blades, furthermore, the infrared radiation intensity was de-
pressed. By comparison of the two cooling structures, it is found that the method of film
cooling gaps downwards can make wall temperature and infrared radiation intensity decrease

more than that of film cooling holes, while lower thrust efficiency can be gotten.
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Fig. 1 Structure sketch of original nozzle

cavity (model 0)
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Fig. 2 Structure sketch of cooling nozzle cavity
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Fig. 4 Temperature distribution of wall-with

different cooling models
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Fig. 5 Infrared spectral radiation intensity, of nozzle

from 0° direction
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Fig. 6 Distribution of infrared radation intensity of blade
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Fig. 7 Distribution of infrared radation intensity of

truncated cone
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Fig. 8 Distribution of infrared radation intensity of

nozzle under different cooling models
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different cooling models
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Fig. 10 Distribution of nozzle cooling mass flow

with different cooling models
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