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 COSMOS: Complete Online Solutions Manual Organization System


Chapter 10, Solution 8C.

Heat rejected decreases; everything else increases.

Chapter 10, Solution 9C.

Heat rejected decreases; everything else increases.

Chapter 10, Solution 10C.

The pump work remains the same, the moisture content decreases, everything else increases.

Chapter 10, Solution 16.

A steam power plant that operates on a simple ideal Rankine cycle is considered. The quality of the steam at the turbine exit, the thermal efficiency of the cycle, and the mass flow rate of the steam are to be determined.

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

Analysis (a)  From the steam tables (Tables A-4, A-5, and A-6),
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(b)
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(c)
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Chapter 10, Solution 34.

A steam power plant that operates on a reheat Rankine cycle is considered. The quality (or temperature, if superheated) of the steam at the turbine exit, the thermal efficiency of the cycle, and the mass flow rate of the steam are to be determined.

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

Analysis (a)  From the steam tables (Tables A-4, A-5, and A-6),
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From steam tables at 10 kPa we read  T6 = 88.1(C.

(b)
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Thus the thermal efficiency is
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(c)  The mass flow rate of the steam is 
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Chapter 10, Solution 44.

A steam power plant that operates on an ideal regenerative Rankine cycle with an open feedwater heater is considered. The net work output per kg of steam and the thermal efficiency of the cycle are to be determined.

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

Analysis (a)  From the steam tables (Tables A-4, A-5, and A-6),
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The fraction of steam extracted is determined from the steady-flow energy balance equation applied to the feedwater heater. Noting that 
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where y is the fraction of steam extracted from the turbine (
[image: image16.wmf]3
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).  Solving for y,
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Then,
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(b) The thermal efficiency is determined from
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Chapter 10, Solution 49.

A steam power plant operates on an ideal reheat-regenerative Rankine cycle with an open feedwater heater. The mass flow rate of steam through the boiler and the thermal efficiency of the cycle are to be determined.

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

Analysis (a)  From the steam tables (Tables A-4, A-5, and A-6),
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The fraction of steam extracted is determined from the steady-flow energy balance equation applied to the feedwater heaters. Noting that 
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where y is the fraction of steam extracted from the turbine (
[image: image25.wmf]=
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).  Solving for y,
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Then,   
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and 
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(b)
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Chapter 10, Solution 50.

A steam power plant operates on an ideal reheat-regenerative Rankine cycle with a closed feedwater heater. The mass flow rate of steam through the boiler and the thermal efficiency of the cycle are to be determined.

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

Analysis 


(a)  From the steam tables (Tables A-4, A-5, and A-6),


[image: image30.wmf](

)

(

)

(

)

(

)

(

)

(

)

kJ/kg

 

13

.

731

26

.

10

87

.

720

kJ/kg

 

10.26

m

kPa

 

1

kJ

 

1

kPa

 

800

10,000

/kg

m

  

0.001115

/kg

m

  

001115

.

0

kJ/kg

 

87

.

720

liquid

sat.

MPa

 

8

.

0

kJ/kg

 

90

.

201

09

.

10

81

.

191

kJ/kg

 

10.09

m

kPa

 

1

kJ

 

1

kPa

 

10

10,000

/kg

m

  

0.00101

/kg

m

 

00101

.

0

kJ/kg

 

81

.

191

in

,

3

4

3

3

3

4

3

in

,

3

MP

 

8

.

0

 

@

3

MPa

 

8

.

0

 

@

3

3

in

,

1

2

3

3

1

2

1

in

,

3

kPa

 

10

 

@

1

kPa

 

10

 

@

1

=

+

=

+

=

=

÷

÷

ø

ö

ç

ç

è

æ

×

-

=

-

=

=

=

=

=

þ

ý

ü

=

=

+

=

+

=

=

÷

÷

ø

ö

ç

ç

è

æ

×

-

=

-

=

=

=

=

=

pII

pII

a

f

f

pI

pI

f

f

w

h

h

P

P

w

h

h

P

w

h

h

P

P

w

h

h

v

v

v

v

v

v


Also, h4 = h9 = h10 = 731.12 kJ/kg  since the two fluid streams that are being mixed have the same enthalpy.
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The fraction of steam extracted is determined from the steady-flow energy balance equation applied to the feedwater heaters. Noting that 
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where y is the fraction of steam extracted from the turbine (
[image: image34.wmf]=
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).  Solving for y,
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Then,
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and
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Chapter 10, Solution 68E.

A large food-processing plant requires steam at a relatively high pressure, which is extracted from the turbine of a cogeneration plant. The rate of heat transfer to the boiler and the power output of the cogeneration plant are to be determined.

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

Analysis 

(a)  From the steam tables (Tables A-4E, A-5E, and A-6E),
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Mixing chamber:
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or,
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Then, 
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(b)
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