
 
 
A 1.0 m3 rigid container contains saturated mixture of water at 3000 kPa. 95% (by volume) of the 
container is occupied by saturated vapor and remaining 5% (by volume) is saturated liquid water. 
Calculate the quality of the mixture. 
   

 
 
Solution:  
 
From TABLE A5 at 3000 kPa 
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A tank whose volume is unknown is divided into two parts by a partition. One side of the tank contains 
0.03 m3 of refrigerant-134a that is a saturated liquid at 0.9 MPa, while the other side is evacuated. The 
partition is now removed, and the refrigerant fills the entire tank. If the final state of the refrigerant is 
20°C and 280 kPa, determine the volume of the tank. 
 

 
 
Solution 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
A piston–cylinder device initially contains 100 L of Argon gas at 100 kPa and 300 K. Now heat is  
transferred to the gas causing the piston to rise until it touches the spring. The spring has a linear spring  
Constant of  200 kN/m. The volume inside the cylinder becomes 150 L when the piston just touches the  
spring. More heat is added to the cylinder so that the piston continues to rise and compresses the spring  
until the volume inside the cylinder becomes 200 L. The final temperature of the gas is recorded as  
1560 K. The cross-sectional area of the piston is 0.25 m2, determine 
 
(a) the final pressure (in kPa) inside the cylinder, and  
(b) the total boundary work (in kJ) done by the piston.  
 
(Assume uncompressed spring force is zero) 
 

 
 
Solution 
 
Final pressure inside the cylinder: 
 
Initial volume inside the cylinder: 1 = 100 L = 0.1 m3 
Initial Pressure inside the cylinder: P1 = 100 kPa 
 
Volume inside the cylinder when piston just touches the spring: 2 = 150 L = 0.15 m3 
Pressure inside the cylinder when piston just touches the spring: P2 = P1 = 100 kPa 
 
Final volume inside the cylinder: 3 = 200 L= 0.2 m3 
 

Total displacement of the spring, 
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Boundary work:  
 
Draw the P -  (pressure – volume) diagram for the problem: 
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Helium is to be compressed from 105 kPa and 295 K to 700 kPa and 460 K. A heat loss of 15 kJ/kg 
occurs during the compression process. Neglecting kinetic energy changes, determine the power 
input required for a mass flow rate of 60 kg/min.  

 

 
Solution: 
 

 


