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Regenerative Cooling System for Scramjet Engine Based on Supercritical
CO, Cycle

ZHU Pengju, SUN Yu, GONG Fan, JIANG Jinpeng, LI Chengen
(National Key Laboratory of Science and Technology on Nearspace Vehicle Technology, Beijing, 100076)

Abstract: The scramjet engine usually employs a fuel regeneration cooling system to cool the walls. As a highly efficient thermal
engine, the supercritical carbon dioxide (S-CO,) cycle system can recover and utilize heat energy to generate electricity to power
equipment while reducing the amount of fuel needed for cooling and effectively enhancing the engine's overall performance. An
overall parametric analysis of the cooling system for the scramjet engine is conducted based on the supercritical CO, cycle power
generation system, obtaining a system-generated power output of 65kW and a cycle efficiency of 11.75%. Additionally, the impact of
various parameters is evaluated such as compressor pressure ratio, turbine inlet temperature, engine heat input, compressor inlet
temperature, compressor isentropic efficiency, and turbine isentropic efficiency on system power generation and efficiency. Using a
multi-objective genetic algorithm, the maximum power output and efficiency of the system are assessed, and preliminary designs for
key components including the precooler and compressor are conducted.

Keywords: scramjet engine; supercritical CO,; power generation system; regeneration cooling; cycle efficiency
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number adaptation
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Fig.2 Regenerative cooling system for scramjet engine based on

supercritical CO, cycle
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Fig.6 Power generation, cycle efficiency, and CO,flow rate

versus turbine inlet temperature
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Fig.7 Power generation, cycle efficiency, and CO,flow rate

versus scramjet engine heat input
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Fig.9 Power generation, cycle efficiency, and CO,flow rate

versus compressor isentropic efficiency
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Fig.8 Power generation, cycle efficiency, and CO,flow rate

versus compressor inlet temperature
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Tab.2 Design result of the precooler
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Tab.3 One-dimensional design results of the centrifugal
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Fig.11 3D modeling of the centrifugal compressor
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