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Abstract

In this study, we propose a conceptual design tool to develop fuel supply and engine cooling systems for
high-speed vehicles. The preliminary designing of the systems and their validation were performed using this
tool. Improvement in the design tool program was made using the fluid-thermal system design framework,
which was applied to ensure efficient data processing using combined modules. The model geometry and
thermal environment values were entered into the program. The thermodynamic properties of the system
components were computed using the design tool, and simulation was performed to check the satisfaction rate
of the requirements. It is hypothesized that our proposed design tool would be suitable for designing
components for use in fuel supply and engine cooling systems of high-speed vehicles.
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Fig. 1 Schematic of fuel / cooling system

Fig. 2 Thermal Bridge component [7]
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Table 3 Cooling channel input

Input
Velocity Mach 6
Altitude 24 km
Material Nickel
Coolant Water
Flow ratio (fuel/air) 0.067
Heat L(.)ad 493 KW
Sink 345 KW
length 0.15 m
Channel height 0.002 m
width 0.002 m
Temperature (out—in) 150 K
Output
Model C D
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