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ABSTRACT

For the combat survivability, an infrared signature emitted from aircraft is needed to be
predicted and analyzed. In this study, we studied the infrared signature from the exhaust
plume from the viewpoint of Infrared(IR) detector. The Line-By-Line method using the
radiation database is used for radiative property, and radiative intensity analysis is
conducted along 1-D line of sight based on the radiative property. The numerical
thermo-fluid field for the plume is conducted by ANSYS FLUENT, while setting the lines
of sight having the different detection angle on the thermo-fluid field. We found the high
IR signature on the line of sight passing through the locally high temperature region of
the plume inside, and the strongest signature from the line of sight toward the nozzle
surface. Based on this, it confirms the influence of the surface radiative emission on the
infrared signature.
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Table 1. Radiation database B QUT,) ¢ BTy _ ek
$AD) = ST~ g, — @
Variable No. Meaning Unit € €
Mol 1 Molecule number - QD) =Q..,(1)Q,, (T )
I/ 2 Isotopologue number - 1 kT
) Transition B Qo = S el for CO»
v 3 cm e
wavenumber ) Ak
= -
cm '/ - &L
Sy 4 Line Intensity (molegule Qrot o\ 4B Ce( hc) for H,O
Air-broadened C'“Iﬂ ) 1 ﬁ[l hev, }d”
. - - = —ex —
Yoir | O half-width om “aim @i = L1 P\T kT
Self-broadened - ) i
Vseif 7 half-width cm ‘atm q714 QT = &= w3t Eu)gh4(total
E 8 Lower-state energy om™ internal partition function)2 YwrHo=z 7t B
Temperature—dependen = 9 duyA =95 133 Direct sumol 2|3
n | ce exponent of - A AR Be AR Agre] ZfFo] CO,9%
Air pressure-induced Y H,Ooll tiafA] %3} -5 AH(harmonic oscillator)
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At TAE A EY(Voigt line shape)= AH&-3}
Table 2. Vibration constant
Mol. Yy Vo V3
H20 3656.65 1594.78 3755.79
CO; 1341.54 667.40 2359.16
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