
EML 3002  ME Tools    Example 3    
 
1.  A piston/cylinder assembly (with an initial pressure, P1=P2=0.6 MPa) contains 1 kg 

of 100% saturated liquid water as shown.  The system is undergoing through four 
processes 1-2-3-4-1 as indicated on the T-v diagram.  1-2 and 3-4 are constant 
pressure processes; 2-3 and 4-1 are constant volume processes. 
(a) Determine the quality at state 2 (x2) if 180 kJ of work is done by the expansion 

process from 1 to 2. 
(b) Determine the total amount of the heat transfer required to completely vaporize 

all water in the cylinder into 100% saturated water vapor (still under constant 
pressure condition, P1=P2A from 1 to 2A and x2A=1.0). 
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