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Experimental research on surface temperature field of

airplane under solar radiation

ZHANG Chunhua, ZHAO Yuan, YU Huangchao, CHEN Xun
( Laboratory of Science and Technology on Integrated Logistics Support, National University of Defense Technology, Changsha 410073, China)

Abstract: This paper presents an experimental method to measure surface temperature field distribution of airplane under solar radiation by

airplane downsizing model, and suggests a method to realize analogue display of 3 dimensions for temperature field distribution by finite element

method. This method may avoid the influence of the uncontrollable intensity of natural solar radiation and the variable ambient temperature under

field measuring condition, and provide an efficient method to validate the theoretical model of surface temperature field distribution of airplane under

solar radiation and to measure it by experiment. It will be beneficial to the research of infrared characteristics and calendar life for airplane.
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Fig.1 Experimental scheme to measure surface temperature
field of airplane under solar radiation
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Fig.2 Temperature measuring point distribution

on the surface of airplane model
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Fig.3 Temperature measuring experiment
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Tab.1 Stable temperature of measuring points on

surface of airplane under solar radiation

) s BRI (°C)
=2 20 25 30 35 40

—

28.66  32.47 38.92 43.87 48.5

2 29.21 33.95 39.48 44.25 48.23
3 34.01 38.12 44.06 48.86 52.1
4 32.81 36.6 43.04 47.96 53.2
5 29.79  34.72  40.14  45.35 50.22
6 36.43 40.21 46.64 51.61 54.38
7 40.05 42.65 49.88  54.37 57.01
8 36.69 40.98  46.87  51.58 53.92
9 42.15 44.64 52.02 56.59  58.64
10 34.67 38.87 44.78 49.74  52.52
11 39.63  42.86 49.54  54.31 56.5
12 29.48 34.03 40.04 44.74  47.78
13 29.11 33.64 39.16 44.15 47.47
14 31.01 35.49 41.42 46.39  49.25
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Fig.4 3-dimension model of the airplane in experiment
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Fig.5 Grid division for surface of simplified

airplane model in experiment
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Fig.6 Temperature nephogram for surface of

simplified airplane model in experiment

(when ambient temperature is 20°C )
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Fig.7 Temperature nephogram for surface of

simplified airplane model in experiment

(when ambient temperature is 25°C)
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