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Simulation Research on Fuel Temperature Variation
Law of a UAV during Climbing

WEN Zhanyong
(Aerospace Caithong UAV Co. . Ltd. , China Academy of Aerospace Aerodynamics, Beijing 100074, China)

Abstract: The medium altitude long endurance UAV Using RON 957 vehicle gasoline or 100LL aviation gasoline
as fuel is prone to encounter air lock during climbing. The simulation model of the UAV fuel system is built by
using the Flowmaster software. Taking the parameters of environment temperature, initial fuel temperature,
initial fuel quantity and fuel consumption rate as boundary conditions, the fuel temperature in the fuel tank dur-
ing the flight is obtained by simulation. The feasibility of the simulation model is verified by comparing with the
actual flight test data. Based on the simulation model, the influence of environment temperature, fuel quantity,
fuel consumption rate, climbing speed and other factors on the fuel temperature change law is further quantita-
tively studied. The results show that for the fuel system. the change of fuel temperature in the process of con-
tinuous climbing is distinctly affected by the initial ambient temperature and climbing speed while the influence
of fuel quantity and fuel consumption rate on the change of fuel temperature is relatively small. The lower the
initial ambient temperature and the less fuel are, the bigger the fuel consumption rate is, and the higher the
climbing speed is, the greater the decrease of fuel temperature will be.
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Fig. 1 Layout of Fuel system
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Table 1  Volume distribution of each fuel tank
A ERE /L RTINS YA
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27 35.0 74.5
37 35.0 74.5
47 54.0 115.5
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Fig. 2 Simulation model of the system
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Fig. 3 Flight altitude and environmental pressure v.s. time
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Fig. 6 Temperature of 57 tank v.s. time
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Table 2 Initial boundary conditions of simulation

(environmental temperature effect)
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Fig. 7 Temperature of 57 tank v.s. time

(environmental temperature effect)
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Table 3 Initial boundary conditions of simulation

(fuel quantity effect)
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Fig. 8 Temperature of 57 tank v.s. time

(fuel quantity effect)
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(fuel consumption rate effect)
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(fuel consumption rate effect)
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Table 5 Initial boundary conditions of simulation

(climbing speed effect)
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Fig. 10 Temperature of 57 tank v.s. time

(climbing speed effect)
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