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8-44 An insulated cylinder is initially filled with saturated R-134a vapor at a specified pressure. The 
refrigerant expands in a reversible manner until the pressure drops to a specified value. The final 
temperature in the cylinder and the work done by the refrigerant are to be determined. 

Assumptions 1 The kinetic and potential energy changes are negligible.  2 The cylinder is well-insulated 
and thus heat transfer is negligible. 3 The thermal energy stored in the cylinder itself is negligible. 4 The 
process is stated to be reversible. 

Analysis (a) This is a reversible adiabatic (i.e., isentropic) process, and thus s2 = s1.  From the refrigerant 
tables (Tables A-11 through A-13), 
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Also, 

 kg 952.1
/kgm 0.025621
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C8.91°== MPa 0.4@sat2 TT  

(b) We take the contents of the cylinder as the system. This is a closed system since no mass enters or 
leaves. The energy balance for this adiabatic closed system can be expressed as 
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Substituting, the work done during this isentropic process is determined to be 

 ( ) kJ  27.09=−=−= kJ/kg )232.91246.79)(kg 1.952(21outb, uumW  

 

R-134a 
0.8 MPa 
0.05 m3 


