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ANALYSIS ON THE TRANSIENT TEMPERATURE-FIELDS
FOR INFRARED RADIATION OF AIRCRAFT SKIN

XIA Xin-Lin, AI Qing, REN De-Peng
(School of Energy Science and Engineering , Harbin Institute of Technology, Harbin 150001, China)

Abstract: The aircraft skin temperature is a basic factor determining the infrared image of aircraft, so the knowledge on the
transient temperature is important. By analyzing the heat transfer mechanism governing the skin temperature, the physical
and mathematical models for the transient coupled heat transfer were put forward, in which the effects of internal heat trans-
fer in an aircraft cabin and the aerodynamic convection and radiative heat transfer outside the skin were included. A wall
heat flux function was introduced to separate the numerical prediction of internal heat transfer in aircraft from that of thermal
effects outside the skin. The thermal network method combined with the Monte Carlo method was used to analyze the inter-
nal heat transfer and the FLUENT code was employed to simulate the aerodynamic convection outside skin. By numerical
simulation, the transient temperature fields of an aircraft skin under various flight statuses were obtained and discussed.
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Fig.1 Schematic diagram of coupled heat transfer model of a
skin node
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Table 1 The main parameters of every stage in a flight

KITRT B ITRE  D#HE KITRE
0~191s rest 0.8 0 ~9.0km
191 ~257s et 0.98 9.0 ~11.0km

257 ~502s A 1.3 11.0km
502 ~1012s res L5 11.0 ~ 14. 1km
1012 ~ 1712s T 0.5 14.1 ~Okm
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Fig.2 Effects of solar irradiation on skin temperature
Curves; 1- upside skin; 2-downside skin
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Fig.3 Transient temperatures of typical part skins of an aircraft.
Curves; a- upside skin;b- downside skin;c- air in carbin
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Fig.4 Temperature images of the aircraft skin at two differ-
ent stages of the flight. (a) cruising stage at 7 =450s; (b)
climbing stage at 7 =950s
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