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Example: 

Propylene gas is compressed from 37.6 oC and 9.3 bar to 18.66 bar using 80% adiabatic 
compressor. Find the temperature at the exit (T2) and the work required (Ws). 

 

For propylene: T
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p 31071.2264.1  x +=  (simplified by ignoring T2 term), ω = 0.14, TC = 

365.6 K and PC = 46.65 bar. 
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Solution: 

Step 1: Assume isentropic compressor:  ⇒ ( )RR
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p SS
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Tr1 = 0.85, Pr1= 0.2 ⇒ 255.01 −=
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Since  unknown =RS2 a trail and error procedure is needed. 

37.6 oC 
 
9.3 bar 

T2 = ? 
 
18.66 bar 

Ws = ? 



\
2T (K) 

R
S R

2  ( )\
2TF  

350 -0.449 0.1948 
340 -0.491 -0.1214 

343.8 (by interpolation) -0.47 0.0050 
343.7 (by interpolation) -0.47 0.0008 

Answer KT  7.343\
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Tr1 = 0.85, Pr1= 0.2 ⇒ 4.1331 −=
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Tr2
\ = 0.94, Pr1= 0.4 ⇒ 4.2232 −=

R
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Step 2: 80% Compressor ⇒ 
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Since T2 is unknown ⇒ RH 2 is unknown 

2T (K) 
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345  223  39.49558719 
350  210  21.11303781 
348.3  210  4.464114692 
347.8  210  0.011713145 

Answer KT  8.3472 =  

 




