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Transfer System
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Rising Cylinder
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Work Loss
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Expander Types

1 2

Isenthalpic Expander   h2 = h1,  T2 = T1

1 2

Work

Isentropic Expander s2 = s1
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Isentropic Lifting
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W ork

Isen trop ic  Lifting   

Isen trop ic
T urb o -E xpan d er

T 3 <  T 2  < T1

W ork  = h1  - h2

s 3 =  s 2  = s 1

h 3 =  h 2  - g z

▪Isentropic lifting requires an 
isentropic expander (except in the 
special case where W=gz).

▪Isentropic expansion is widely 
used in meteorology.

•Isentropic expansion implies that 
work has been produced and taken 
out of the system.

▪No shaft, no isentropic 
expansion.  
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Isenthalpic Lifting
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Isenthalpic Lifting  

Isenthalpic
Expander

T2 = T1,  T3 < T1

Work = 0 = h1 - h2

 h3 = h2 - gz

s2 > s1,  s3 = s2

If there is no work taken from the 
system (no shaft), entropy must 
increase.   

Static energy (h+gz) is what is 
conserved. 

The isenthalpic expander is not 
esential. A plain tube without an 
isentropic expander is all that is 
necessary for the expansion to be 
constant a constant static energy 
one.

(Adiabatic lifting  with no mixing assumed 
in both cases) 
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Three types of continuous lifting processes


