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Calculation and analysis on infrared radiation
characteristics of UAV

Sun Zhanjiu, Nie Hong, Huang Wei
(College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A numerical method was developed for predicting the infrared radiation characteristics of UAV
by combining a high precision resolution Computational Fluid Dynamics (CFD) technology of Navier—
Stokes equations and discrete transfer method of spectral radiation intensity equation. Firstly, the skin
aerodynamic heating performance, engine exhausts temperature and species mole fraction distribution of
UAV were calculated by CFD method. Then, combining with discrete transfer method, comprehensive
analysis of infrared signal characteristics of main radiation source, such as skin, nozzle and plume, were
performed under different infrared detecting sensitive bands. As a result, the effects of the UAV
geometric features, the engine nozzle configurations and plume flow field distribution on infrared radiation
with different parameters were analyzed. Finally, some valuable conclusions for infrared stealth design of
UAV were obtained.
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Tab.1 Basic parameters of external flow field

Parameter Value
Altitude/km 9.0
Temperture/°C 229.7
Flight Mach number 0.6and 0.8
Viscosity coefficient of air 1.502x107°
Atmospheric density/kg - m™ 0.467
Sound velocity/m - s~ 303.8
Mean aerodynamic chord/m 1
Reynolds number 5.65%x10°
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Fig.7 Temperature distributions on surface of two type nozzles
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Tab.2 Basic parameters of internal flow filed of engine

Parameter Value
Altitude/km 9.0
Interior total temperture/K 1016
Bypass total temperature/K 375.5
Enviroment stress/Pa 30801
Interior air flux/kg-s™ 6.012
Bypass flux/kg-s™ 23.925
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Fig.9 Temperature contours of S—shaped nozzle's jet flow
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Fig.10 Diagrammatic sketch of UAV's IR computation
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