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8-24 Air is compressed steadily by a compressor. The air temperature is maintained constant by heat 
rejection to the surroundings. The rate of entropy change of air is to be determined.   

Assumptions 1 This is a steady-flow process since there is no change with time. 2 Kinetic and potential 
energy changes are negligible.  3 Air is an ideal gas. 4 The process involves no internal irreversibilities 
such as friction, and thus it is an isothermal, internally reversible process. 

Properties Noting that h =  h(T) for ideal gases, we have h1 = h2  since T1 = T2 = 25°C.   

Analysis  We take the compressor as the system. Noting that the enthalpy of air remains constant, the 
energy balance for this steady-flow system can be expressed in the rate form as 
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Therefore, 

              kW 12inout == WQ &&  

Noting that the process is assumed to be an 
isothermal and internally reversible process, the rate 
of entropy change of air is determined to be 

 kW/K 0.0403−=−=−=Δ
K 298

kW 12

sys

airout,
air T

Q
S

&
&  

 

 

 

8-25 Heat is transferred directly from an energy-source reservoir to an energy-sink. The entropy change of 
the two reservoirs is to be calculated and it is to be determined if the increase of entropy principle is 
satisfied. 

Assumptions  The reservoirs operate steadily.   

Analysis  The entropy change of the source and sink is given by 
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Since the entropy of everything involved in this process has increased, 
this transfer of heat is possible. 
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