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3-59 Superheated steam in a piston-cylinder device is cooled at constant pressure until half of the mass condenses. The final 
temperature and the volume change are to be determined, and the process should be shown on a T-v diagram. 

Analysis (b) At the final state the cylinder contains saturated liquid-
vapor mixture, and thus the final temperature must be the saturation 
temperature at the final pressure, 

 C179.88 MPa sat@1TT  (Table A-5) 

(c) The quality at the final state is specified to be x2 = 0.5. The specific 
volumes at the initial and the final states are 
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Thus, 

     3m 20.128 /kgm0.25799)5kg)(0.0977 (0.8)(Δ 3
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3-60  The water in a rigid tank is cooled until the vapor starts condensing. The initial pressure in the tank is to be 
determined. 

Analysis This is a constant volume process (v = V /m = constant), and the 
initial specific volume is equal to the final specific volume that is 

/kgm 79270.0 3
C124@21  gvvv   (Table A-4) 

since the vapor starts condensing at 150C. Then from 
Table A-6, 
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