%42 K5 T ook A2 2013 47 A
Vol.42 No.7 Infrared and Laser Engineering Jul.2013

k1TER AL AN R St K EL 4 3h il BR
iz SR RIS R 7 O R S A

(L R+ HFHARARABRELERT Seb-F ITRFKR, MK 42 230037;
2. B AU EIRBEETFTHRELLR T AREF IREFR, 24 4 5E 230037)

i E. EMAA RN ATEOREBIES T R ATSRTHDMNIE, TR CMADNGHLEAL T
HAE 3~5 wm R0 BT R, BRI T BT BB e AR T RS R AW, RE UK
75 614 AT BKG AL SN R A SR B G R ARR 4 . B AR 4R T G E K AP e, B A RO e B AR R
B, REE K B MRS RN R fe R M AR B MR E M A AT, e AT A
AFEBEE ETT AARRABERERMEE BAEMIES RAHLEFARIMGX R THET R
EIWLERIMGEIEN X R EFH T b= EILIE B H A2, AR 4.5.4.6 .47 um =K K = &4k shnl
SEHATT AR, A AMEF LS H T NIEE, ZREAN, AR T ETHEEIITZEMNIE,
KEE . MEMIE; B, wisES; =&, KARR

PESES: TNI7 XktRER: A XE4HS: 1007-2276(2013)07-1660-05

Infrared radiations of aerocraft exhaust plume and
its passive ranging
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Abstract: Passive ranging an aerocraft using its exhaust plume infrared radiation was studied. Exhaust
system of an aircraft or a missile is the main infrared radiant point in 3-5 pm wave-band. The infrared
radiant characteristic of rectangular nozzle flame was calculated by modeling. The result shows that the
infrared radiation intensity color ratio of an exhaust plume is same in different direction. When the
infrared radiation transmitted in the atmosphere, it would be attenuated by the absorption and dispersion
of the atmosphere. The attenuation was different according to different wavelength. The radiation intensity
color ratio of different wavelength would change along with the change of transmission distance. The
radiation intensity color ratio contains distance information. The relationship among the color ratio of
exhaust plume and its temperature, its transmission distance, and atmosphere attenuation coefficient were
deduced. The relationship between color ratio of an exhaust plume and its temperature was calculated.
Infrared three color ratio ranging equations were deduced. The three wavelength of 4.5, 4.6, 4.7 mm was
used to study passive ranging method. A ranging figure was drawn using the equations. The result shows
that the method can be used to range an exhaust plume.
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Fig.1 Nozzle model
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Fig.2 Flow field computational area
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Fig.4 Infrared spectral radiation intensity in four direction on

XOZ plane
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Fig.5 Normalized spectral radiation intensity
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Fig.6 Relationship between color ratio and exhaust plume temperature
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