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Unit One Homework Problems, September 2, 2010
1
Complete the following table for H2O

	Row
	T(oC)
	P(kPa)
	v(m3/kg)
	Phase description

	1
	50
	
	4.16
	

	2
	
	200
	
	Saturated vapor

	3
	250
	400
	
	

	4
	110
	600
	
	


2
Complete the following table for refrigerant 134a:  Although we have not yet discussed the enthalpy, you can solve this problem by using the enthalpy just as you would use the specific volume in the tables.
	Row
	T(oF)
	P(psia)
	h(Btu/lbm)
	x
	Phase description

	1
	
	80
	78
	
	

	2
	15
	
	
	0.6
	

	3
	10
	70
	
	
	

	4
	
	180
	129.467
	
	

	5
	110
	
	
	1.0
	


3
A piston-cylinder device initially contains 50 L of liquid water at 25oC and 300 kPa.  Heat is added to the water at constant pressure until the entire liquid is vaporized.  (a) What is the mass of the water?  (b) What is the final temperature?  (c) Determine the total enthalpy change.  (d) Show the process on a T-v diagram with respect to saturation lines.
4
The pressure in an automobile tire depends on the temperature of the air in the tire.  When the air temperature is 25oC, the pressure gage reads 210 kPa.  If the volume of the tire is 0.025 m3, determine the pressure rise in the tire when the temperature in the tire rises to 50oC.  Also, determine the amount of air that must be bled off to restore pressure to its original value at this temperature.  Assume the atmospheric pressure to be 100 kPa.

5
A rigid tank contains 20 lbm of air at 20 psia and 70oF.  More air is added to the tank until the pressure and temperature rise to 35 psia and 90 oF, respectively.  Determine the amount of air added to the tank.

6
Determine the specific volume of superheated water vapor at 10 MPa and 400oC using (a) the ideal gas equations, (b) the generalized compressibility charts and (c) the steam tables.  Also, determine the error involved in the first two cases.
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