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Chapter 7, Solution 32.

A rigid tank is initially filled with a saturated mixture of R-134a. Heat is transferred to the tank from a source until the pressure inside rises to a specified value. The entropy change of the refrigerant, entropy change of the source, and the total entropy change for this process are to be determined. (
Assumptions 1 The tank is stationary and thus the kinetic and potential energy changes are zero. 2 There are no work interactions.

Analysis (a)  From the refrigerant tables (Tables A-11 through A-13),
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The mass of the refrigerant is
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Then the entropy change of the refrigerant becomes
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(b) We take the tank as the system. This is a closed system since no mass enters or leaves. Noting that the volume of the system is constant and thus there is no boundary work, the energy balance for this stationary closed system can be expressed as
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Substituting,
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The heat transfer for the source is equal in magnitude but opposite in direction. Therefore, 

Qsource, out = - Qtank, in = - 1059 kJ 
and  
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(c) The total entropy change for this process is
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Chapter 7, Solution 34.

An insulated rigid tank contains a saturated liquid-vapor mixture of water at a specified pressure. An electric heater inside is turned on and kept on until all the liquid vaporized. The entropy change of the water during this process is to be determined.

Analysis From the steam tables (Tables A-4 through A-6)
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Then the entropy change of the steam becomes
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Chapter 7, Solution 35.

A rigid tank is divided into two equal parts by a partition. One part is filled with compressed liquid water while the other side is evacuated. The partition is removed and water expands into the entire tank. The entropy change of the water during this process is to be determined.

Analysis The properties of the water are (Table A-4)
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Then the entropy change of the water becomes
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Chapter 7, Solution 38.

An insulated cylinder is initially filled with saturated liquid water at a specified pressure. The water is heated electrically at constant pressure. The entropy change of the water during this process is to be determined.

Assumptions 1 The kinetic and potential energy changes are negligible.  2 The cylinder is well-insulated and thus heat transfer is negligible. 3 The thermal energy stored in the cylinder itself is negligible. 4 The compression or expansion process is quasi-equilibrium. 
Analysis   From the steam tables (Tables A-4 through A-6),
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Also,

[image: image16.wmf]kg

 

4.75

/kg

m

 

0.001053

m

 

0.005

3

3

1

=

=

=

v

V

m


We take the contents of the cylinder as the system. This is a closed system since no mass enters or leaves. The energy balance for this stationary closed system can be expressed as
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since (U + Wb = (H during a constant pressure quasi-equilibrium process.  Solving for h2,
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Thus,
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Then the entropy change of the water becomes
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Chapter 7, Solution 41.

Saturated Refrigerant-134a vapor at 160 kPa is compressed steadily by an adiabatic compressor. The minimum power input to the compressor is to be determined.

Assumptions 1 This is a steady-flow process since there is no change with time. 2 Kinetic and potential energy changes are negligible. 3 The device is adiabatic and thus heat transfer is negligible.
Analysis The power input to an adiabatic compressor will be a minimum when the compression process is reversible.  For the reversible adiabatic process we have s2 = s1.  From the refrigerant tables (Tables A-11 through A-13),
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Also,
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There is only one inlet and one exit, and thus 
[image: image24.wmf]&
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. We take the compressor as the system, which is a control volume since mass crosses the boundary. The energy balance for this steady-flow system can be expressed in the rate form as
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Substituting, the minimum power supplied to the compressor is determined to be
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Chapter 7, Solution 53.

A hot copper block is dropped into water in an insulated tank. The final equilibrium temperature of the tank and the total entropy change are to be determined.

Assumptions 1 Both the water and the copper block are incompressible substances with constant specific heats at room temperature. 2 The system is stationary and thus the kinetic and potential energies are negligible. 3 The tank is well-insulated and thus there is no heat transfer. 

Properties The density and specific heat of water at 25(C are ( = 997 kg/m3 and cp = 4.18 kJ/kg.(C. The specific heat of copper at 27(C is  cp = 0.386 kJ/kg.(C (Table A-3).

Analysis We take the entire contents of the tank, water + copper block, as the system. This is a closed system since no mass crosses the system boundary during the process. The energy balance for this system can be expressed as
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or,
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where         
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Using specific heat values for copper and liquid water at room temperature and substituting,
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T2 = 27.0(C
The entropy generated during this process is determined from
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Thus,
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Chapter 7, Solution 55.

An aluminum block is brought into contact with an iron block in an insulated enclosure. The final equilibrium temperature and the total entropy change for this process  are to be determined.

Assumptions 1 Both the aluminum and the iron block are incompressible substances with constant specific heats. 2 The system is stationary and thus the kinetic and potential energies are negligible. 3 The system is well-insulated and thus there is no heat transfer. 

Properties The specific heat of aluminum at the anticipated average temperature of 450 K is cp = 0.973 kJ/kg.(C. The specific heat of iron at room temperature (the only value available in the tables) is  cp = 0.45 kJ/kg.(C (Table A-3). 

Analysis We take the iron+aluminum blocks as the system, which is a closed system. The energy balance for this system can be expressed as
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Substituting,
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 The total entropy change for this process is determined from
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Thus,



[image: image40.wmf]kJ/K

0.169

 

346

.

1

515

.

1

alum

iron

total

=

-

=

D

+

D

=

D

S

S

S






























































R-134a


200 kPa





Source


35(C





Q















































Aluminum


20 kg


200(C





Iron


20 kg


100(C





120 L





Copper


50 kg





WATER





1





2





R-134a





2200 kJ





H2O


150 kPa


Sat. liquid





Vacuum





1.5 kg


compressed liquid





300 kPa


60(C





H2O


2 kg


100 kPa








We








PAGE  
Thermodynamics: An Engineering Approach, 5/e, Yunus Çengel and Michael Boles,
© 2006 The McGraw-Hill Companies.

_1182949650

_1182949797.unknown

_1182949901

_1182949910

_1182950119.unknown

_1182949835

_1182949709

_1182949795

_1182949675

_1175616659

_1175629677

_1175629763

_1175629899

_1175630180

_1182948568

_1175630323

_1175629915

_1175629882

_1175629703

_1175629729

_1175629691

_1175618368

_1175618387

_1175616685

_1175615990

_1175616059

_1175616468.unknown

_1175616005

_1152886305

_1152892222.unknown

_1175615961

_1153392881

_1152892076

_937329290

_1152885961

_937296288

