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Chapter 9, Solution 14.

The four processes of an air-standard cycle are described. The cycle is to be shown on P-v and T-s diagrams, and the net work output and the thermal efficiency are to be determined.

Assumptions 1 The air-standard assumptions are applicable. 2 Kinetic and potential energy changes are negligible. 3 Air is an ideal gas with variable specific heats.

Properties The properties of air are given in Table A-17.

Analysis (b) The properties of air at various states are
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From energy balances,
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(c)   Then the thermal efficiency becomes
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Chapter 9, Solution 16.

The four processes of an air-standard cycle are described. The cycle is to be shown on P-v and T-s diagrams, and the maximum temperature in the cycle and the thermal efficiency are to be determined.

Assumptions 1 The air-standard assumptions are applicable. 2 Kinetic and potential energy changes are negligible. 3 Air is an ideal gas with constant specific heats.

Properties The properties of air at room temperature are  cp  = 1.005 kJ/kg.K,  cv  = 0.718 kJ/kg·K,  and  k = 1.4 (Table A-2).

Analysis (b)  From the ideal gas isentropic relations and energy balance,
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Discussion The assumption of constant specific heats at room temperature is not realistic in this case the temperature changes involved are too large.
Chapter 9, Solution 20.

The three processes of an air-standard cycle are described. The cycle is to be shown on P-v and T-s diagrams, and the net work per cycle and the thermal efficiency are to be determined.

Assumptions 1 The air-standard assumptions are applicable. 2 Kinetic and potential energy changes are negligible. 3 Air is an ideal gas with variable specific heats.

Properties The properties of air are given in Table A-17.

Analysis (b) The properties of air at various states are
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(c)
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Chapter 9, Solution 22.

A Carnot cycle with the specified temperature limits is considered. The net work output per cycle is to be determined.

Assumptions Air is an ideal gas with constant specific heats.

Properties The properties of air at room temperature are cp  = 1.005 kJ/kg.K,  cv  = 0.718 kJ/kg·K, R = 0.287 kJ/kg.K,  and  k = 1.4 (Table A-2).

Analysis The minimum pressure in the cycle is P3 and the maximum pressure is P1. Then,

or,  
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The heat input is determined from

Then,   
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Chapter 9, Solution 34.

An ideal Otto cycle with air as the working fluid has a compression ratio of 8. The pressure and temperature at the end of the heat addition process, the net work output, the thermal efficiency, and the mean effective pressure for the cycle are to be determined.

Assumptions 1 The air-standard assumptions are applicable. 2 Kinetic and potential energy changes are negligible. 3 Air is an ideal gas with variable specific heats.

Properties The gas constant of air is R = 0.287 kJ/kg.K. The properties of air are given in Table A-17.

Analysis (a)  Process 1-2: isentropic compression.


[image: image12.wmf]621.2

kJ/kg

214.07

K

300

1

1

1

=

=

¾

®

¾

=

r

u

T

v






[image: image13.wmf](

)

(

)

(

)

kPa

 

1705

kPa

 

95

K

 

300

K

 

673.1

8

kJ/kg

 

491.2

K

 

673.1

  

65

.

77

2

.

621

8

1

1

1

1

2

2

1

2

1

1

1

2

2

2

2

2

1

2

1

1

2

=

÷

÷

ø

ö

ç

ç

è

æ

=

=

¾

®

¾

=

=

=

¾

®

¾

=

=

=

=

P

T

T

P

T

P

T

P

u

T

r

r

r

r

v

v

v

v

v

v

v

v

v


Process 2-3: v = constant heat addition.
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(b)  Process 3-4: isentropic expansion.
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Process 4-1: v = constant heat rejection.
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(c)
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(d)
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Chapter 9, Solution 36.

An ideal Otto cycle with air as the working fluid has a compression ratio of 8. The pressure and temperature at the end of the heat addition process, the net work output, the thermal efficiency, and the mean effective pressure for the cycle are to be determined.

Assumptions 1 The air-standard assumptions are applicable. 2 Kinetic and potential energy changes are negligible. 3 Air is an ideal gas with constant specific heats.

Properties The properties of air at room temperature are  cp  = 1.005 kJ/kg·K,  cv  = 0.718 kJ/kg·K, R = 0.287 kJ/kg·K,  and   k = 1.4  (Table A-2).
Analysis (a)  Process 1-2: isentropic compression.
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Process 2-3: v = constant heat addition.
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(b) Process 3-4: isentropic expansion.
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Process 4-1: v = constant heat rejection.
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(c)
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(d)
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Chapter 9, Solution 47.

An air-standard Diesel cycle with a compression ratio of 16 and a cutoff ratio of 2 is considered. The temperature after the heat addition process, the thermal efficiency, and the mean effective pressure are to be determined.

Assumptions 1 The air-standard assumptions are applicable. 2 Kinetic and potential energy changes are negligible. 3 Air is an ideal gas with variable specific heats.

Properties The gas constant of air is R = 0.287 kJ/kg.K. The properties of air are given in Table A-17.

Analysis (a) Process 1-2: isentropic compression.
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Process 2-3: P = constant heat addition.
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(b)
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Process 3-4: isentropic expansion.
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Process 4-1: v = constant heat rejection.
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(c)
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Chapter 9, Solution 49E.

An air-standard Diesel cycle with a compression ratio of 18.2 is considered. The cutoff ratio, the heat rejection per unit mass, and the thermal efficiency are to be determined.

Assumptions 1 The air-standard assumptions are applicable. 2 Kinetic and potential energy changes are negligible. 3 Air is an ideal gas with variable specific heats.

Properties The properties of air are given in Table A-17E.

Analysis (a) Process 1-2: isentropic compression.
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Process 2-3: P = constant heat addition.
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(b)
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Process 3-4: isentropic expansion.
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Process 4-1: v = constant heat rejection.

(c)
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