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A Study on a Conceptual Design Process of Fuel Feeding
Systems for High-Speed Vehicles

Hyung Ju Lee* - Jeongbae Park**
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*kk L O

Ki-Young Hwang

ABSTRACT

Hypersonic vehicles over Mach 5 need active cooling or thermal management systems to

resolve excessive heating problems on their fuselage and engines. Endothermic fuels are

widely used these days not only for the energy source but also for a heat sink. Therefore,

fuel supply systems of hypersonic vehicles should be mainly composed of adiabatic fuel

storage tank, cooling systems for the airframe and engine/nozzle, and fuel supply/injection

systems in high pressure, high temperature, and high fuel flow rate conditions. This paper

describes a conceptual design process of a hypersonic fuel supply system in order for

designing a layout of the system, and

requirements.

identifying components and their specification

Key Words : High-Speed Vehicles, Fuel Supply System, Endothermic Fuel, Thermal

Management System
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Fig. 4 Conceptual

Asymmetric design (side view)

shape design of hypersonic
vehicles[?]
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hypersonic fuel supply system

AR R /EG AR SO ARE mEdel
NEsga, g Aew ARFF/YZA~
Qe AdAARgE FAER PAS A
Fig. 129} @t} 2 749 45408 ¢
delEsm 2 ARstgel te el g AT
o cAgoEM GF F2es MAAE du
FRA2HY BFAAAA AW % TR

H -1
el 282 oA ot

it

D
ror

il

[1] Van Wie, D. M., D'Alessio, S. M. and
White M.E., 2005,
breathing Propulsion," Johns Hopkins APL

"Hypersonic  Air-

Technology Digest, Vol. 26, No. 4, pp.
430-437.

[2] Committee on REAFHTP, 1998, Review and
Evaluation of the Air Force Hypersonic
Technology Program, National Academy
Press, Washington, D.C.

[3] Petley, D. H. and Jones, S. C., 1990,
"Thermal Management for a Mach 5 Cruise
Aircraft Using Endothermic Fuel,"
Proceedings of AIAA/AHS/ASEE Aircraft
Design, Systems and Operations
Conference, ATAA 90-3284.

[4] Gasner, J. A., Foster, R. C. and Fujimura
C., 1992, Thermal
Management for a Mach 5.5 Hypersonic
Vehicle," Proceedings of AIAA/SAE/ASME/
ASEE 28th Joint Propulsion Conference,
ATAA 92-3721.

[5] Huang, H., Sobel, D. R. and Spadaccini,
L. J., 2002, "Endothermic Heat-Sink of
Hydrocarbon Fuels for Scramjet Cooling,"
Proceedings of AIAA/SAE/ASME/ASEE 38th

Conference, ATAA

"Evaluation of

Joint Propulsion
2002-3871.

[6] Bakos, R., 2008,
Research in the USA,"
Propulsion Technology for
Aircraft, pp. 10-1~10-26.

[7] Edwards, T., 2003,
Propellants for Aerospace Propulsion:
1903-2003," Journal of Propulsion and
Power, Vol. 19, No. 6, pp. 1089~1107.

"Current Hypersonic
Advances on
High-Speed

"Liquid Fuels and



