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Diffuser isentropic efficiency

[sentropic enthalpy rise
Actual enthalpy rise

Diffuser isentropic efficiency =
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Compressor isentropic efficiency

. . . Isentropic work for a given 7,
Compressor isentropic efficiency =
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Combustion efficiency

Combustion efficiency, 77, = Heat energy released

%- M Heat energy available (with fuel)
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Nozzle isentropic efficiency

Actual enthalpy drop
Ideal enthalpy drop

Nozzle isentropic efficiency =
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Turbine isentropic efficiency

Actual work for a given 7,

Turbine 1sentropic efficiency =

Ideal work for a given 7,
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Typical values of isentropic efficiencies are:
ny =0.97
n. ~0.85
n, ~0.90
n, =0.98

Polytropic efficiency
* It is defined as the isentropic efficiency of an infinitesimal stage in the compression process.

|deal work done for an infinitesimal step in the compression process
Actual work done for aninfinitesimal step in the compression process

Polytropic efficiency, 7, =

* It is constant throughout the entire compression process.
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From defimtion, 17, =

dT, /i
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For an 1sentropic process, = constant
p’
In differential form, a1, =7 —1dp,
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Integrate between the compressor inlet and the outlet
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From definition, 77,,;, 1s constant and y 1s constant
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Relationship between n, & 1,
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* Similar relationship can be obtained for turbine also.
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