Fa5E  F8 W S S TEAN ) Vol. 45,No. 8
2015 4E 8 f LASER & INFRARED August, 2015

T EHS.1001-5078(2015)08-0911-07 AR A -

RHLZLANE BT B

T OREFAEHEE.E B
CEFTARFAAMF TREBE, BEP 797 710038)

i B ASEEERMAET TR, A ERMRIE Y RN A HARE — A,
WENIE S >R EES SRR RBHTAM S, U E B INE 20 oAl , 4 &1 B
FRHRIF TR BT — LR ERFN SRR ERER, ERBER X
Wi E AR KR ETRE  FEFRAD MR NAFR FHEBEARELS R A
SMEARERRBBENER. THEHR AR EAE , RAETOEEW LI B ITE
FE ERERFITENIREA B4 EARENITAKHTREAEE S, REAA
VC+ +F & 5 OpenGL B B4 A2 £ & T WAL SN Btk o (7 BB GO B H 2 R B FHE
RET ERR, ERGHIRBERAANIFENRFH -ESHNE,

KRR : 2T SME AT AN S B KGR ARG N R

FE 43S . TP391 XHEkFRIRAG A DOI; 10. 3969/j. issn. 1001-5078. 2015. 08. 009

Simulation of IR imaging for Airplanes

WANG Biao, TONG Zhong-xiang, WANG Chao-zhe ,MA Bang

(Aeronautics and Astronautics Engineering Institute, Air Force Engineering University, Xi’ an 710038 , China)

Abstract ; When the aircraft is flying in high-altitude and high-speed flight, its infrared images are difficult to be ac-
qaired. In order to solve this problem,the aircraft radiation is divided into two main parts, aircraft skin’ s radiation and
exhaust system’ s radiation. Based on the classical radiation theory,and combined with the engineering model of heat
transfer and jet dynamics,an efficient aircraft infrared simulation model is built up. In the calculation of aircraft skin’
s radiation , the heat balance equations,,which take into account aerodynamic heat convection, environmental heat radi-
ation , internal heat radiation and the skin’ s heat radiation ,was established in order to acquire the aircraft skin’ s tem-
perature distribution. In the calculation of exhaust system’ s radiation,the plume flow field calculation model, the fig-
ure envelope model and the non-uniform hot gas radiation model are combined. At last, infrared images are pro-
grammed by the VC + + platform and the Open Graphics Library. The simubined infrared images can offer target’ s
infrared radiation images for the simulation of the infrared radiation image guided weapons,which can be helpful to the
evaluation of the infrared radiation image guided weapon systems.

Key words :infrared radiation ;infrared imaging simulation ; temperature distribution ;aircraft skin;exhaust system;in-

frared images
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