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ABSTRACT

Infrared(IR) guided heat-seeking missiles uses IR emissions from aircraft to detect and track a target. Due to
passive characteristic of the IR guidance, early detection of the missile is difficult and it is significant threat to
aircraft survivability. Therefore, IR signature prediction of the aircraft is an important aspect of the stealth
technology. In this study, we simulated IR signature of the aircraft in real atmospheric conditions. Aircraft surface
temperature distribution was calculated by using RadthermIR code. Based on temperature distribution, IR radiance
and BRDF(Bidirectional Reflectance Distribution Function) image were simulated for different weather(seasonal) and
background(sky/soil) conditions. The IR contrast tendencies are not aligned with surface temperature or magnitude
of target IR radiance. Therefore, it is essential to simulate IR signature with various conditions and background to
acquire reliable database.

Key Words : IR Stealth(Z 2] 22®l2) Surface Temperature(3EH-25), Aircraft IR Signature(Z-& 7] 2 2414135),
Atmospheric/Background Conditions(th 71/817d Z79)
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Fig. 1. 3-Dimensional model and surface mesh

Table 1. Thermal parameters for the aircraft

Parameters Mild steel | Glass
Density p [kg/m’] 7768.98 | 2529.58
Specific heat [J/KgK] 460.967 | 754.043
Thermal conductivity k [W/mK]| 52.0196 1.1717
Emissivity & 0.32 0.95
Thickness [mm)] 5 1.5
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Fig. 2. Spectral emissivity of gray paint
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Table 2. Input weather data information

Location(ICAO) Date
Spring RKSI 201204
Summer RKSI 201208
Fall RKSI 201211
Winter RKSI 201201
T | R ———
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Fig. 4. Seasonal air temperature(input)
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Fig. 5. Seasonal solar irradiance

3. Prediction of Surface temperature and IR
signature
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Fig. 6. Surface temperature of aircraft, calculated by
RadthermIR code
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Fig. 7. Temperature difference between surface(calculated
by RadthermlIR code) and air(input)
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Table 3. IR radiance and contrast(14:00, MWIR)

Spring | Summer Fall Winter
5 (W/m2sr) Radiance(8~12 pm) 45 (W/m?sr)
Top :
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