
mae 204 J THERMODYNAMICS  Summer 2010 Quiz 1

     4 lbs of liquid water and 1 lb of water vapor are contained in a piston cylinder device 
at 60 psia.  Heat is added until all the water is vaporized and the temperature has been 
increased to 320 F.  Determine the heat requires and the work done.  Sketch a 
temperature-volume property diagram for the process. 
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      Liquid water is heated with water vapor in a mixing vessel maintained at 500 kPa.  
Water vapor at 1MPa, 300 C flows at a rate of 100 kg/min through a control valve into 
the mixing vessel.  Liquid water at 1.5 MPa and 50 C flows at a rate of 200 kg/min 
through a control valve into the vessel. What is the volume flow rate and temperature of 
the leaving water?  Sketch a property diagram of the process. 
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4-254  An insulated piston cylinder device initially contains .2 m3 of air at 200 kPa and 
22 C.  At this state a linear spring touches the piston but exerts no force on it.  The 
cylinder is connected by a valve that supplies air at 800 kPa and 22 C.  The valve opens  
and air from the high pressure line is allowed to enter the piston cylinder.  The valve is 
turned off when the pressure inside the cylinder reaches 600 kPa.  If the enclosed volume 
inside the cylinder doubles during the process, determine a) the mass of air that entered 
the cylinder and b) the temperature of the air inside the cylinder. 
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     R-134a is heated in a heat exchanger with steam.  10 lb/min of steam enter the heat 
exchanger at 60 psia, 360 F.  50 lb/min of R-134a is heated from saturated liquid to 
saturated vapor at 90 psia.  Determine the entropy generated by the process.  Sketch a 
temperature entropy diagram for the steam process and for the refrigerant process. 
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