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Abstract — In a hypersonic vehicle to solve the heat problem generated during flight, a cooling technology is being
developed which uses the endothermic effect that appears during the decomposition reaction of the mounted fuel. In this
study, the decomposition reaction of n-dodecane fuel was performed using HZSM-5 as a catalyst, and the catalyst was
coated on metal foam to maximize the endothermic effect of the catalytic decomposition reaction and suppress coke
formation. The reactor was a stainless steel flow reactor with a outer diameter of 1.27 cm, and the reaction temperature
was 550 °C, the reaction pressure was 4 MPa, and the flow rate was 12 ml per minute. As a result of the catalytic
decomposition reaction using a catalyst coated with HZSM-5 on the metal foam, the heat sink was 2887 kl/kg as a
maximum, the gas phase conversion rate was 34%, and the amount of coke produced on the metal foam decreased by
about 56% as the catalyst was coated compared to the uncoated catalyst.
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Fig. 1. Coke formation mechanism over bare tube surface and zeolite coated surface (a) Stainless steel tube, (b) Stainless steel tube coated zeo-

lite [8].
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Table 2. Model endothermic fuel [9]
Fuel Structure Formula Molecular structure Critical point
n-dodecane Linear C,Hs B 385°C, 18.2 bar
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Fig. 4. Coke formation of endothermic reaction with catalyst.
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Fig. 5. SEM images of (a) metal foam only (before reaction) x50, (b) metal foam only (after reaction) x5000, (c) HZSM-5 coated metal foam
(before reaction) x50 and (d) HZSM-5 coated metal foam (after reaction) x5000.
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Fig. 8. Diels-Alder Reaction (Cycloaddition) [11].
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