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Example #3: Compressor

• Given: Engine compressor with known 

inlet conditions and specified pressure 

ratio (po3/po2)

• Find: Stagnation temperature (To3
) at 

compressor outlet and power per unit 

mass flow required to run the 

compressor

• Assume: _________ , __________ , _______ ,  ______

po3

steady-state  uniform flow  adiabatic tpg/cpg

m2

po2

To2

cW

To3
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Example #3: Compressor

• Analysis:

Mass

1st define CV

ammm   32

Energy
32 oaoac hmhmW  

23 ooac hhmW   
23 oop TTc 

How to find To3
? Can use entropy “conservation”

m3

po3

To3

m2

po2

To2

Entropy
32 oaoapr smsmS  

adiabatic efficiency

But how much entropy production occurs?

Ways to calculate, but can avoid if given 

?

cW

 To3 with so3 = s(To3, po3)
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Adiabatic Efficiency

•  ratio of enthalpy change across device and 

enthalpy change if device was: 1) reversible, 2) 

adiabatic, 3) same inlet state, 4) same exit 

pressure  AND must be < 1

• For a compressor,
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Example #3: Compressor

• Analysis:

from adiab. 

efficiency
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Example #4: Engine Diffuser

• Given: Engine diffuser on aircraft 

flying at known velocity and ambient 

conditions

• Find: Stagnation temperature (To2
) and 

pressure (po2
) at diffuser outlet

• Assume: _________ , __________ , _______ ,  ______steady-state  uniform flow  adiabatic tpg/cpg

m2

po2

To2

pa , Ta

u

diffuser 
exit
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Example #4: Engine Diffuser

• Analysis:

Mass

1st define CV m2

po2

To2

pa , Ta

u

diffuser 
exit

dmmm   21

Energy
21 odod hmhm  
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How to find po2
? use entropy “conservation” with adiab. effic.
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Example #4: Engine Diffuser

• Analysis:

m2

po2

To2

pa , Ta

u

diffuser 
exit1
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