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Abstract: This research paper employs computational simulations to investigate the consequences of inlet
flow distortion, focusing specifically on inlet swirl and total pressure distortion, on the operational
characteristics and robustness of an axial transonic compressor. Various permutations of inlet swirl and
total pressure distortion are examined, uncovering diverse impacts on the compressor's operational
robustness and efficiency. The analysis demonstrates that while co-swirl configurations marginally enhance
the operational robustness of the compressor, counter-swirl configurations tend to diminish it. The
combination of the effects of individual distortion patterns can provide insights into certain aspects of how
a composite pattern of distortion would affect the compressor's efficiency, yet this approach falls short in
accurately evaluating the compressor's operational robustness when subjected to a composite distortion
pattern.
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