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Abstract — As the flight speed of hypersonic aircraft increases, regenerative cooling system using pyrolysis of liquid
hydrocarbon fuels is being discussed. However, the decomposition of liquid hydrocarbon fuels results in the coke
formation, a carbon deposit, which can cause serious problems in the flow channels. To address this, a method of adding
small amounts of additives to reduce coke formation has been proposed. In this study, we compared the endothermic
characteristics and coke reduction of thermally stable fuel by adding antioxidants and metal deactivators in a flow type
reactor. The results showed that use of optimal additives increased the heat sink 6.31%, coke formation reduced up to
75% compared to when no additives were used.
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Table 1. Composition of Thermally stable fuel
Linear Paraffin Linear Olefin Cyclo paraftin Cyclo Olefin Aromatic Diaromatic
Composition (%) 80.1 3.7 7.6 0 0 8.6
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Table 2. Efficiency value of thermal stability fuel endothermic
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Fig. 2. SEM images of (a) tube wall coke , (b) tube center coke, (c) up filter coke, (d) down filter coke (x50, X500, x15000).
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