
Problem Set 10, PS10 due Friday June 11

4-151  Saturated water vapor at 250 F is contained in a 4 ft3 rigid tank  which is 
connected by a valve  to a supply pipe line which carries steam at 160 psia and 400 F.  
The valve is opened.  The tank temperature is maintained at 250 F by heat transfer to the 
surroundings.  When the tank is half filled with  liquid water the valve is closed.  
Determine a) the final temperature in the tank, b) the amount of steam that enters the 
tank, and c) the amount of heat transfer. 

PS10-1

4-202   Saturated water vapor at a pressure of 100 kPa fills a .05 m3 piston-cylinder 
device having a .1 m2 piston area.  The cylinder is cooled until the temperature inside the 
cylinder drops to 30 C. Determine the force required to keep the piston from moving and 
the amount of heat transferred.       

PS10-2

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. 

PS10-3
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