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Modeling Infrared Radiation Characteristics for F35 Stealth Fighter

QU Zhao-jun, ZHANG Er-lei, ZHOU Fang-fang
(China Airbone Missile Academy, Luoyang 471009, China)

Abstract: Modeling infrared radiation characteristics of F35 stealth fighter is presented in this paper. The
3D models of airframe and plume are built based on structure and material data of the stealth fighter.
Simulating and caclulating the flow field for airframe and turbofan engine. A temperature field for the skin,
a temperature field, a pressure filed and a concentration field of gas species for the plume is caculated. A
statistical narrow-band model is constructed with the High-Temperature Molecular Spectroscopic
Database (HITEMP) . Spectral transmissivity along the LOS are calculated, and the spectral radiance and
radiance image of the plume are got. Spectral radiation characteristics and radiation intensity of the whole
plane on different azimuth is got after modeling the radiation of nozzle and skin. It is showed that the
infrared radiation of the stealth fighter is still powerful, which is caused by the powerful turbofan of the
fighter. The infrared image sequences of F35 stealth fighter on the MWIR waveband are generated, which
can be used for digital simulation and hardware-in-the-loop simulation for infrared imaging guided
weapons development.
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Fig.7 Radiance spectrum of the plume at aspect angle 30°
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Fig.10 Radiance image of the plume at aspect angle 30°
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12 R HUPHIEIG Fig.12 Simulation image sequences of the stealth flighter
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