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Scramjet en?ines are a promising hypersonic airbreathing propulsion
technology for efficient and flexible space transportation. Reliable operation and sustained thrust
production essentially require accurate understanding of complex aerodynamic and aerothermal
phenomena including shock waves and chemical reactions as well as integrated design optimisation
that takes their interactions and effects on scramjet performance into account.
This research has established an advanced design methodology and significant knowledge base by
conducting multi-objective and multi-point design optimisation studies for internal-compression
axisymmetric scramjet configurations in multi-directional approaches combining numerical simulation,
machine learning and evolutionary computation. Useful physical insights have been gained into the
phenomena and design factors as well as their impact on the performance for scramjet-powered
access-to-space via effective datamining using various statistical approaches.
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