Polytropic Efficiency

> It is sometime more convenient to define a stage efficiency for
compressor efficiency, usually referred to as the polytropic efficiency

» Tds=dh-vdP=0 for an isentropic process across a single compressor stage

» The polytropic efficiency is defined as

dr; RT
= , dTI = UpdTaCt’ dhl = deTI = ﬂpdeTaCt =vdP = ?dp
ATact

c Mot _gl 9P
Tnp T p |
b

T P
Integrate across one compressor stageatob : pCp In(_rb) =R In(P)
a a

p




Polytropic Efficiency
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The overall isentropic efficiency of the compressor is defined as
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Example

An axial compressor with a total pressure ratio of 20 and
each stage compressor efficiency of 0.95. Determine the
Isentropic efficiency of the compressor by assuming a
constant specific heat and y=1.4.
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