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A Case Study on Fuel Supply and Cooling Systems
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ABSTRACT

*, Pilsun Jun**, Jeongbae Park***

In high-speed vehicle, selection of fuel, configuration of components and cooling system

are required to solve the heating issue by aerodynamic heating and inner combustion

process. This subsystem consists of fuel tank, supply pump, various control valve, heat

exchanger, including reactor, connecting line,

adiabatic structures and insulations. In this

paper, applicable fuel property is considered at flight characteristic of hypersonic vehicles.

In this regard, current state of fuel/cooling system technology is identified.
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Fig 1. Comparison of specific impulse
for hydrogen (red) and
hydrocarbon (blue) fuelled
aircraft engines [1]

I 1. Comparison of chemical properties
for hydrogen and hydrocarbon [2]

Energy/ Energy/ Densi
Fuel Mass Volume (kg/m
(MJ/kg) (MJ/LY)
Liquid Haz 116.7 8.2 71
Slush Ha 116.6 9.8 82
Methane 50.0 20.8 424
JP-7 439 347 790
Kerosene 428 342 800
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Fig 2. Direct and indirect
cooling systems [3]
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Fig 3. Machl0 cruise vehicle thermal

management system design concept
with hydrogen [4]
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Fig 4. Mach 10 cruise vehicle
propulsion cooling design

concept [4]
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Fig 5. Mach 10 cruise vehicle slush
hydrogen fuel system schematic [4]
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Fig 6. Flow Chart of hydrogen Cooling
system [5]
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Fig 7. schematic of a regenerative fuel

cooled engine (X-51A) [6]
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Fig 8. Schematic of an endothermic fuel

system featuring catalytic heat

exchanger, reactors [3]
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system for a hypersonic
air-breathing missile [7]
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Fig 10. AJAX fuel-system schematic
diagram of fuel transformation
onboard HFV  using
hydrocarbon reforming [8]
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Fig 12. GUI of Cooling Circuit Order and
Channel Geometry Optimization
(SRHEAT™) [10]
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