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Numerical simulation of fuel temperature change in aircraft fuel tank
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Abstract: Considering aecrodynamic heating of the skin by the outside air during flight, a three-
dimensional simulation of the heat transfer process of fuel and gas inside the aircraft fuel tank was carried
out, and the distribution of the temperature field and velocity field in the fuel tank was obtained. The
lumped parameter method was used. A one-dimensional thermal model of aircraft fuel tank was
established, and solved by programming in Modelica language. The fuel, gas space and wall temperatures
calculated by the three-dimensional model and the one-dimensional model were compared with the flight

test data. The results showed that the average gas and fuel temperatures of the two models were in good
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agreement with the measurement results of the sensors arranged in the middle of the fuel tank. The three-

dimensional simulation results indicated that the temperature of the fuel tank varied greatly. The maximum

temperature difference between each point of the fuel can reach 17 K, and the maximum temperature

difference between each point in the gas phase space can reach 30 K, so due attention shall be paid to the

sensor position in the test. In addition, the three-dimensional simulation model can also provide a basis for

the selection of relevant heat transfer parameters in the one-dimensional model.

Keywords: fuel tank; thermal model; fuel temperature; lumped parameter method; inerting
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