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ABSTRACT 

Gas turbines and turbochargers require centrifugal compressors with a wide operating range and high 
efficiency. Centrifugal compressors are fitted with either vaneless diffuser, vaned diffuser, or both enabling 
them to produce high-pressure recovery in a single stage. The diffuser of a centrifugal compressor is one 
of the most significant components, as its flow behavior impacts the compressors overall performance. The 
vaneless diffuser is easier to maintain and manufacture than the vaned diffuser, yet vaned diffusers are 
employed in centrifugal compressors to obtain a higher-pressure rise. The operating range of the 
centrifugal compressor is limited by the use of a vaned diffuser. The discussion will therefore mostly center 
on cutting-edge diffuser designs developed in recent research works to enhance compressor performance 
and stable operating range. Non-conventional designs includes pinching, rotating, and combining pinch 
and rotation effects in a vaneless diffuser. The presentation also covers non-conventional vaned diffuse 
designs, such as partial and lean vanes.  
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