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Thermal interactions and infrared simulation of armored vehicles
and ground background

Han Yuge, Cheng Zhiduo, Ren Dengfeng, Xuan Yimin
(School of Energy and Power Engineering, Nanjing University of Science & Technology, Nanjing 210094, China)

Abstract: In order to fully reveal the influence of thermal interactions between the armored vehicles and
ground background on ground background temperature and infrared radiation characteristics, the
temperature and infrared signature model of armored vehicles and ground background were established,
with focus on heat transfer between armored vehicles and ground. By introducing mechanical relationship
between the road and the track, thermal and mechanical models between the moving vehicle and the road
were established. Using method of the moving mesh, the subsidence phenomenon and thermal trace on
the road after target vehicle moving were simulated. Based on the infrared radiation theory, considering
the radiation, reflective radiation and atmospheric transmission characteristic, the thermal interactions and
infrared radiation characteristics distribution of armored vehicles and terrain background under three
different conditions were calculated. The simulated temperature and measured temperature in the
experiment were compared. The model’s precision was validated. The simulation results show that this
method is crucial to the stealth design and stealth technology assessment of ground target.
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Fig.1 Geometric model of a vehicle
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Tab.1 Parameters of roads

Serial number Parameters Flexible road 1 Flexible road 2

1 Ke 5.27 0.95
2 K, 1515.04 1528.43
3 n 0.7 1.1

4 f 0.015 0.031
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Fig.2 Schematic diagram of layering method
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Fig.3 Numerical simulation results of tank surface compared

with experiment data
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Fig.5 Thermal traces caused by moving on different types of roads
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Fig.6 3-5pm band infrared radiation characteristics of tank surface

under cold static conditions at different times(unit: W/m?)
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Fig.7 3-5 um band infrared radiation characteristics of tank surface

under thermal static conditions at different times(unit: W/m?)
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Fig.8 3-5 wm band infrared radiation characteristics of tank
surface under thermal dynamic conditions at different

times(unit: W/m?)
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