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ABSTRACT

For hypersonic aircraft, increase of flight speeds causes heat loads that are from aerodynamic heat and
engine heat. The heat loads could lead structural change of aircraft’'s component and malfunctioning.
Endothermic fuels are liquid hydrocarbon fuels which are able to absorb the heat loads by undergoing
endothermic reactions, such as thermal and catalytic cracking. In this study, methylcyclohexane was selected
as a model endothermic fuel and experiments on endothermic properties were implemented. To improve
heat of endothermic reaction, we applied zeolites and confirmed that HZSM-5 was the best catalyst for the
catalytic performance. The objective is to investigate catalytic effects for heat sink improvement. The catalyst
could be applied to system that use kerosene fuel as endothermic fuel.
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Fig. 1 Cooling system based on endothermic fuels(3].
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Table 1. Model endothermic fuels.
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Fig. 2 Flow reator for endothermic reaction.
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Fig. 4 Ammonia TPD for the catalysts.
Table 2. Physical properties of catalysts.
BET surface| Mesopore | Micropore
area volume volume
(m’/g) | (cm’/g) | (cm’/g)
HZSM-5 429 0.219 0.30
HY 462 0.243 0.22
HBeta 433 0.550 0.19
HMor 417 0.203 0.23
HFer 455 0.220 0.21
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Fig. 5 Heat sink of methylcyclohexane.
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Fig. 6 Conversion of methylcyclohexane.
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Table 3. Product distributions classified by number of

carbons.
Composit below C6 c7 above
-ion (%) C1-C4 | C5-C6 C8
HZSM-5 14.2 0.6 5.3 13.7
HY 7.8 09 7.7 16.1

HBeta 6.9 0.9 9.1 10.9
HMor 4.8 0.9 8.8 11.7
HFer 3.0 0.9 10.1 121
Thermal 1.0 0.6 5.1 04
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Fig. 7 Product distributions classified by molecular
structures.
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