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Project-Modeling of Plate Surface Temperature
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(School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: To quickly calculate the surface temperature field of targets in an IR dynamic battlefield

simulation, a project calculation model of the plate surface temperature should be established. By

considering both external environmental factors and the target’s internal factors using mathematical

derivation and the analysis of value selection, as implified relationship is established that takes into account

the plate surface temperature in addition to intrinsic and extrinsic factors. The influence of the main factors

on the rate of the plate temperature change was analyzed using the control variable method. We then focused

on mathematical fitting-working for the rate of plate temperature. Finally, the project model of the plate

surface temperature was established, and its reliability was evaluated by comparing the calculation results to

the measured- and commercial-software-simulated data. The results show that the project model is fast

without sacrificing accuracy, and therefore, has a high value for engineering applications pertaining to

real-time calculation of the surface temperature field of targets.
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Table 1 Fitting parameters of each curve

Spring Summer Autumn Winter

ar; 38.75 40.05 31.6 343
by 114.55 131.3 117.4 107.5
a, —0.000174 0.00016 0.000189 —0.000163
by 0.00201 0.00196  0.0019 0.00159
ay; 29.1 40.1 39.1 40
by 674.7 719.1 576.2 512.7
ay 0.000235 0.0002 0.00026 0.000249
by  —0.0021 —0.002 —0.00196 —0.0017
a, 474 50.3 48.6 45.7
by, 222 28.3 23.1 18.2
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Table 2 Calculating cases’ parameters setting

Spring Summer Autumn Winter
Plate:length X width X thickness /cm 100X 100X5 120X 100X 6 50X50X0.8 200X 150X 8
Plate materials Steel Commercial Bronze Aluminium alloy  Beton
Location Beijing Xiamen Xi’an Chengdu
Time 2016-4-8 2016-7-20 2016-10-18 2016-1-4
Tin/K 288.15 301.15 291.15 289.15
H/(W/(m*K)) 35 4 4 2
g/(W/m?) 100 50 0 150
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