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A Technical Review of Endothermic Fuel Use
on High Speed Flight Cooling
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ABSTRACT

As hypersonic flight speeds and engines efficiencies increase, heat loads on an aircraft and it’s
engine increase. Because the temperature of the air flow is too high to cool the aircraft structure at
hypersonic flight speeds, it is essential to use the aircraft fuel as the primary coolant. Endothermic
fuels are liquid hydrocarbon aircraft fuels which are able to absorb the heat loads by undergoing
endothermic reactions, such as thermal and catalytic cracking. The endothermic reactions are improved
by catalysts which change the extent of reaction and product distribution. At high temperature, liquid
hydrocarbons would lead to coke formation that can reduce the effectiveness of heat exchanger and
cause rapid degradation of the catalyst, thus endothermic capacity of endothermic fuels is limited to
the temperature at which coke doesn’t form. In this study, the essential cooling technologies by
applying endothermic fuels and the properties of the endothermic fuels are described.
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Table 1. Composition of cracking product(5]

Composition%

Catalyst

CH, C G Cy~Gs

No (Thermal)| 5.57 | 26.32 | 37.99 | 30.12
HZSM-5 427 | 20.74 | 41.01 | 33.98
Pd/HZSM-5 | 3.34 | 19.77 | 43.87 | 33.02
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Fig. 10 Filamentous Coke formed at High Pressure[11]
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Fig. 18 Calorimetry test section installed in the
vacuum chamber(9]
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