
CONTENTS

Preface page xi

Acknowlege ments xvii

Note on nomenclature xix

1 THE MECHANICS OF THERMODYNAMICS 1

1.1 Work and energy 1

1.2 Forces and motion in a finitebody 4

1.3 Inclusion of forces other than those arising from

normal stress 11

1.4 The net or total work done by a fluid 15

1.5 The limitations to the possibilityof achieving

work output 19

1.6 The concepts of conservation and transmission

of energy 21

2 THE LAWS OF THERMODYNAMICS 26

2.1 The identification of the other process of energy transfer 26

2.2 The firstlaw of thermodynamics 29

2.3 Temperature. The zeroth law of thermodynamics 32

2.4 Temperature difference.The second law of

thermodynamics 33

2.5 The laws for real processes 34

2.6 Properties and equation of state 36

2.7 The firstlaw for finiteprocesses. Quasi-equilibrium

condition and properties 39

2.8 Process and thermodynamic path. A major consequence

of the firstlaw 43

2.9 Appendix 47



3 THE CYCLIC PROCESS AND SOME IMPLICATIONS 53

3.1 Cyclic processes 53

3.2 A matter of measurement and magnitude 54

3.3 Further discussionof the idealfrictionlessprocess 56

3.4 Conversion propertiesin cyclicprocesses 58

3.5 Driving cyclicprocessesin reverse 60

3.6 Performance of a refrigerator 64

3.7 The Carnot cycle 66

3.8 A basicconcept of temperature 69

4 PROPERTIES OF SUBSTANCE AND THEIR

INTER-RELATIONS 73

4.1 Entropy 73

4.2 Other thermodynamic propertiesand theirrelations 78

4.3 The perfectgas and thermodynamic temperature 80

4.4 Thermal capacity 84

4.5 Latent heat,temperature, and pressurein phase change 88

4.6 Criticaltemperature and pressure 91

4.7 Practicalenumeration of properties 93

5 REVIEW AND SUMMARY OF CHAPTERS 1-4.

THE MISSING ITEM 96

6 PHASE CHANGE AND CHEMICAL PROCESSES 99

6.1 Basic conditionsfor extensivity 99

6.2 A furtherconditionfor extensivity.The Gibbs function 101

6.3 Energy transmission effectsin re-distributionof mass 105

6.4 Examples of mass re-distribution1.Phase change 108

6.5 The existenceof chemical species in

6.6 Examples of mass re-distribution11.Mixing of gases

without reaction 112

6.7 Examples of mass re-distributionin. Introduction to

chemical reaction 118

7 survey 124

appendix: general analysis of compression and

expansion processes 128

A 1 Mechanical efficiencyof expansion and compression

processes 128

A 2 Isentropicefficiencyand path efficiency 131

A 3 Representation and relationsof process characteristics 134

A 4 Polytropicprocess characteristicsfor a perfectgas 136

A 5 Polytropicindex and mechanical efficiency 138

A 6 Adiabatic processes.Further discussionof path and

isentropicefficiencies 141

A 7 The temperature/entropy diagram 144

A 8 The enthalpy/entropy diagram 146

index 149


	page1
	page2

