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Chapter 3, Solution 26.

Complete the following table for H2 O:

	T,  (C
	P,  kPa
	v,  m3 / kg
	Phase description

	50
	12.352
	4.16
	Saturated mixture

	120.21
	200
	0.8858
	Saturated vapor

	250
	400
	0.5952
	Superheated vapor

	110
	600
	0.001051
	Compressed liquid


Chapter 3, Solution 30.

Complete the following table for H2 O:

	T,  (C
	P,  kPa
	h,  kJ / kg
	x
	Phase description

	120.21
	200
	2045.8
	0.7
	Saturated mixture

	140
	361.53
	1800
	0.565
	Saturated mixture

	177.66
	950
	752.74
	0.0
	Saturated liquid

	80
	500
	335.37
	- - -
	Compressed liquid

	350.0
	800
	3162.2
	- - -
	Superheated vapor


Chapter 3, Solution 41.

Water is boiled at sea level (1 atm pressure) in a pan placed on top of a 3-kW electric burner that transfers 60% of the heat generated to the water. The rate of evaporation of water is to be determined. 
Properties  The properties of water at 1 atm and thus at the saturation temperature of 100SYMBOL 176 \f "Symbol"C are hfg = 2256.4 kJ/kg (Table A-4).

Analysis The net rate of heat transfer to the water is
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Noting that it takes 2256.4 kJ of energy to vaporize 1 kg of saturated liquid water, the rate of evaporation of water is determined to be 
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Chapter 3, Solution 51.

A rigid tank that is filled with saturated liquid-vapor mixture is heated. The temperature at which the liquid in the tank is completely vaporized is to be determined, and the T-v diagram is to be drawn.

Analysis This is a constant volume process (v = V /m = constant),

and the specific volume is determined to be
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When the liquid is completely vaporized the tank will contain saturated vapor only.  Thus,
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The temperature at this point is the temperature that corresponds to this vg value,
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 (Table A-4)

Chapter 3, Solution 55.

A piston-cylinder device contains a saturated liquid-vapor mixture of water at 800 kPa pressure. The mixture is heated at constant pressure until the temperature rises to 350°C. The initial temperature, the total mass of water, the final volume are to be determined, and the P-v diagram is to be drawn.

Analysis (a) Initially two phases coexist in equilibrium, thus we have a saturated liquid-vapor mixture. Then the temperature in the tank must be the saturation temperature at the specified pressure,
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(b) The total mass in this case can easily be determined by adding the mass of each phase,
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(c) At the final state water is superheated vapor, and its specific volume is



[image: image8.wmf]/kg

m

 

0.35442

C

350

kPa

 

800

3

2

2

2

=

þ

ý

ü

=

=

v

o

T

P


(Table A-6)

Then,
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Chapter 3, Solution 60.

A rigid vessel that contains a saturated liquid-vapor mixture is heated until it reaches the critical state. The mass of the liquid water and the volume occupied by the liquid at the initial state are to be determined.

Analysis This is a constant volume process (v = V /m = constant) to the critical state, and thus the initial specific volume will be equal to the final specific volume, which is equal to the critical specific volume of water,
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(last row of Table A-4)

The total mass is
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At 150°C, vf = 0.001091 m3/kg and vg = 0.39248 m3/kg (Table A-4). Then the quality of water at the initial state is
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Then the mass of the liquid phase and its volume at the initial state are determined from
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Chapter 3, Solution 64.

Superheated steam in a piston-cylinder device is cooled at constant pressure until half of the mass condenses. The final temperature and the volume change are to be determined, and the process should be shown on a T-v diagram.

Analysis (b) At the final state the cylinder contains saturated liquid-vapor mixture, and thus the final temperature must be the saturation temperature at the final pressure,
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(Table A-5)

(c) The quality at the final state is specified to be x2 = 0.5. The specific volumes at the initial and the final states are
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(Table A-6)
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Thus,
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Chapter 3, Solution 65.
The water in a rigid tank is cooled until the vapor starts condensing. The initial pressure in the tank is to be determined.

Analysis This is a constant volume process (v = V /m = constant), and the initial specific volume is equal to the final specific volume that is
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(Table A-4)

since the vapor starts condensing at 150(C. Then from Table A-6,
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Chapter 3, Solution 88.
The specific volume of steam is to be determined using the ideal gas relation, the compressibility chart, and the steam tables. The errors involved in the first two approaches are also to be determined. 

Properties The gas constant, the critical pressure, and the critical temperature of water are, from Table A-1,


R = 0.4615 kPa·m3/kg·K,

Tcr = 647.1 K,

Pcr = 22.06 MPa

Analysis (a) From the ideal gas equation of state,
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(b) From the compressibility chart (Fig. A-15),
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Thus,
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(c) From the superheated steam table (Table A-6),
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Chapter 3, Solution 90.
The pressure of R-134a is to be determined using the ideal gas relation, the compressibility chart, and the R-134a tables.  

Properties The gas constant, the critical pressure, and the critical temperature of refrigerant-134a are, from Table A-1,



R = 0.08149 kPa·m3/kg·K,

Tcr = 374.2 K,

Pcr = 4.059 MPa

Analysis The specific volume of the refrigerant is
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(a) From the ideal gas equation of state,
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 (b) From the compressibility chart (Fig. A-15),
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Thus,
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(c) From the superheated refrigerant table (Table A-13),
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