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• During the Second World War, great progress was 
made in the development of gas turbines using the 
centrifugal compressor. 

• Because they need to be supplied with large amounts 
of high-pressure air. 

• The centrifugal compressor had previously been 
researched for use in small high-speed internal 
combustion engines. 

• For that the centrifugal compressor became a natural 
choice. 



• Although the centrifugal compressor has been 
superseded by the axial flow compressor in jet 
aircraft engines,  

• It is useful where a short overall engine length is 
required and where it is likely that deposits will be 
formed in the air passages, since, because of the 
relatively short passage length, loss of performance 
due to buildup of deposits will not be as great as in 
the axial compressor.  

• The centrifugal compressor is mainly found in 
turbochargers, where it is placed on the same shaft 
as an inward flow radial gas turbine, which is driven 
by engine exhaust gases. 



• Pressure ratios of 4:1 are typical in a single stage, 
and ratios of 7:1 are possible if exotic materials are 
used for impeller manufacture.  

• The best efficiencies are 3- 4 percent below those 
obtainable from an axial flow compressor designed 
for the same duty.  

• However, at very low mass flow rates the axial flow 
compressor efficiency drops off rapidly. It is also 
difficult to hold the tolerances required for small 
axial flow blading, and manufacture of the axial 
compressor blades becomes more expensive.  



• If the density ratio across the compressor is less than 
about 1.05, the term 'fan' is used to describe the 
machine.  

• In that case the fluid is treated as being 
incompressible; otherwise compressible flow 
equations must be used.  

• The term 'blower' is often used in place of 'fan'. 
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Elements of the Centrifugal Compressor 

The elements of a 
centrifugal compressor 
are similar to those of a 
hydraulic 
pump, with some 
important differences. 
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