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Coupled Analysis of Film—Cooling and Infrared Characteristics of Vectored Axissymmetric Nozzle
CHEN Xu—yi'?, ZHANG Xiao—ying'
(1. School of Electricity , South China University of Technology , Guangzhou,510641; 2. School of Physics and Engineering, Sun Yat—
sen University, Guangzhou 510275, China)

Abstract: To study the influence of film —cooling and infrared characteristics on a high performance aeroengine, the gas spectral
characteristic in infrared band was computed with the narrow band model. The wall gas-radiation was considered with enclosure model and
the calculation of film cooling was performed using adiabatic fiml cooling effectiveness method. A coupled heat balance equation of heat flux
and wall temperature was established on the multi —layer structure of nozzle including the wall, heat shield and the outer shied. The
temperature distribution of nozzle wall was obtained by Newton—Raphson method. An experimental nozzle in NASA TN D-1988 was
investigated for verification,and vectoring nozzle with multi—row of film cooling was also investigated. The results show that film cooling
descend the wall temperature of convergent part remarkably, making the divergent part the most heated part. The deflection of the nozzle
changed the circumferential distribution of the wall temperature and infrared radiation, both of which are less than the opposite direction of
deflection. Radiation to the rear semisphere is amplified in the deflection direction. The simulation results agree well with the experiment
measurement results, the method can be used in the precise calculation of nozzle wall temperature calculation.
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