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Thermal Analysis of Fuel Tank for Aircraft
LV Ya-guo, REN Guo-zhe, LIU Zhen—xia, KANG Zhen-ye

(Northwestern Polytechnical University, School of Power and Energy, Xi’an 710072, China)

Abstract: In order to investigate the changes of fuel temperature in aircraft fuel tanks in the process of
flight, an unsteady thermal analysis model is developed based on the thermal network method. The model takes
into account the heat transfer inside the fuel tank, at the same time, considering the convective and radiation
heat transfer between the fuel tank wall and the external environment, as well as the aerodynamic heat, which
extends the boundary conditions of thermal analysis to the outside of the tank. The Matlab/Simulink soft is applied
to simulating the thermal characteristics of an aircraft fuel tank throughout the whole voyage. Comparisons show
that the simulated results agree with the flight test data well. The maximum error is less than 3.2°C. The model
could be used for thermal analysis for aircraft fuel tank system in the stage of aircraft design and the results could
instruct the arrangement of heat source components inside and outside the fuel tanks.
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Fig.1 Classification of fuel tanks
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Fig. 4 Relationship between heat nodes for cell module
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