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Chapter 12, Solution 12.

Nitrogen gas at a specified state is considered. The cp and cv of the nitrogen are to be determined using Table A-18, and to be compared to the values listed in Table A-2b.

Analysis The cp and cv of ideal gases depends on temperature only, and are expressed as cp(T) = dh(T)/dT and cv(T) = du(T)/dT.  Approximating the differentials as differences about 400 K, the cp and cv values are determined to be
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(Compare: Table A-2b at 400 K  (  cp = 1.044 kJ/kg·K)
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(Compare: Table A-2b at 400 K  (  cv = 0.747 kJ/kg·K)
Chapter 12, Solution 16.

The validity of the last Maxwell relation for refrigerant-134a at a specified state is to be verified.

Analysis We do not have exact analytical property relations for refrigerant-134a, and thus we need to replace the differential quantities in the last Maxwell relation with the corresponding finite quantities. Using property values from the tables about the specified state,
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since kJ ( kPa·m³, and K ( (C for temperature differences.  Thus the last Maxwell relation is satisfied.

Chapter 12, Solution 28.

The hfg and sfg of steam at a specified temperature are to be calculated using the Clapeyron equation and to be compared to the tabulated data.

Analysis From the Clapeyron equation,
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Also,
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The tabulated values at 120(C are hfg = 2202.1 kJ/kg and sfg = 5.6013 kJ/kg·K.

Chapter 12, Solution 41.

The volume expansivity (  and the isothermal compressibility ( of refrigerant-134a at 200 kPa and 30(C are to be estimated.

Analysis The volume expansivity and isothermal compressibility are expressed as
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Approximating differentials by differences about the specified state,
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and
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Chapter 12, Solution 47.

The equation of state of a gas is given to be P(v-a) = RT. It is to be determined if it is possible to cool this gas by throttling.

Analysis The equation of state of this gas can be expressed as
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Substituting into the Joule-Thomson coefficient relation,
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Therefore, this gas cannot be cooled by throttling since ( is always a negative quantity.

Chapter 12, Solution 49.

The Joule-Thompson coefficient of steam at two states is to be estimated.

Analysis (a) The enthalpy of steam at 3 MPa and 300(C is h = 2994.3 kJ/kg.  Approximating differentials by differences about the specified state, the Joule-Thomson coefficient is expressed as
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Considering a throttling process from 3.5 MPa to 2.5 MPa at h = 2994.3 kJ/kg, the Joule-Thomson coefficient is determined to be
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(b)  The enthalpy of steam at 6 MPa and 500(C is h = 3423.1 kJ/kg.  Approximating differentials by differences about the specified state, the Joule-Thomson coefficient is expressed as
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Considering a throttling process from 7.0 MPa to 5.0 MPa at h = 3423.1 kJ/kg, the Joule-Thomson coefficient is determined to be
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Chapter 12, Solution 57.

The enthalpy of nitrogen at 175 K and 8 MPa is to be determined using data from the ideal-gas nitrogen table and the generalized enthalpy departure chart.

Analysis (a)  From the ideal gas table of nitrogen (Table A-18) we read
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at the specified temperature. This value involves 44.4% error.

(b) The enthalpy departure of nitrogen at the specified state is determined from the generalized chart to be

and
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Thus,

or,
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Chapter 12, Solution 59.

The errors involved in the enthalpy and internal energy of CO2 at 350 K and 10 MPa if it is assumed to be an ideal gas are to be determined.

Analysis (a)  The enthalpy departure of CO2 at the specified state is determined from the generalized chart to be (Fig. A-29)

and
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Thus,

and,
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(b)  At the calculated TR and PR the compressibility factor is determined from the compressibility chart to be Z = 0.65.  Then using the definition of enthalpy, the internal energy is determined to be

and,
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Chapter 12, Solution 62.

Methane is compressed adiabatically by a steady-flow compressor. The required power input to the compressor is to be determined using the generalized charts.

Assumptions 1 Steady operating conditions exist. 2 Kinetic and potential energy changes are negligible.  

Analysis The steady-flow energy balance equation for this compressor can be expressed as
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The enthalpy departures of CH4 at the specified states are determined from the generalized charts to be (Fig. A-29)

and
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Thus,



[image: image23.wmf](

)

(

)

(

)

(

)

(

)

kg

kJ

 

7

.

241

10

110

2537

.

2

50

.

0

21

.

0

1

.

191

5182

.

0

)

(

)

(

ideal

1

2

2

1

cr

1

2

/

=

-

-

+

-

=

-

+

-

=

-

h

h

Z

Z

RT

h

h

h

h


Substituting,
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