And T called it without form not that it wanted all
form, but because it had such as my mind would, if
presented to it, turn from, as unwonted and jarring,
and human frailness would be troubled at. — and true
reason did persuade me, that I must utterly uncase
it of all remnants of form whatsoever, if I would
conceive matter absolutely without form; and
I could not; — So my mind gave over to question
thereupon with my spirit, it being filled with the
images of formed bodies, and changing and varying
them, as it willed; and I bent myself to the bodies
themselves, and looked more deeply into their
changeableness, by which they cease to be what they
have been, and begin to be what they were not; and
this same shifting from form to form, I suspected to
be through a certain formless state, not through
a mere nothing; yet this I longed to know, not to

suspect only.
From Confessions of St Augustine

CONTENTS

Preface page xi
Acknowlegements xvil
Note on nomenclature xix
1 THE MECHANICS OF THERMODYNAMICS 1
1.1  Work and energy I
1.2 Forces and motion in a finite body 4
1.3 Inclusion of forces other than those arising from
normal stress i1
1.4 The net or total work done by a fluid 15
1.5 The limitations to the possibility of 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 first law 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 first law for finite processes. Quasi-equilibrium
condition and properties 39
2.8 Process and thermodynamic path. A major consequence
of the first law 43
2.9 Appendix 47

[ vii ]



CONTENTS

THE CYCLIC PROCESS AND SOME IMPLICATIONS
3.1 Cyclic processes

3.2 A matter of measurement and magnitude

3.3 Further discussion of the ideal frictionless process
3.4 Conversion properties in cyclic processes

3.5 Driving cyclic processes in reverse

3.6 Performance of a refrigerator

3.7 The Carnot cycle

3.8 A basic concept of temperature

PROPERTIES OF SUBSTANCE AND THEIR
INTER-RELATIONS

4.1 Entropy

4.2 Other thermodynamic properties and their relations

4.3 The perfect gas and thermodynamic temperature

4.4 'Thermal capacity

4.5 Latent heat, temperature, and pressure in phase change
4.6 Critical temperature and pressure

4.7 Practical enumeration of properties

REVIEW AND SUMMARY OF CHAPTERS 1I—4.
THE MISSING ITEM

PHASE CHANGE AND CHEMICAL PROCESSES

6.1 Basic conditions for extensivity

6.2 A further condition for extensivity. The Gibbs function
6.3 Energy transmission effects in re-distribution of mass
6.4 Examples of mass re-distribution 1. Phase change

6.5 The existence of chemical species

6.6 Examples of mass re-distribution 11. Mixing of gases
without reaction

6.7 Examples of mass re-distribution 111. Introduction to
chemical reaction

SURVEY

[ viii ]

53
53
54
56
58
6o
64
66

73
73

8o

84
88

91
93

118

124

CONTENTS
APPENDIX: GENERAL ANALYSIS OF COMPRESSION AND
EXPANSION PROCESSES

A1 Mechanical efficiency of expansion and compression
processes

A 2 Isentropic efficiency and path efficiency

A 3 Representation and relations of process characteristics
A 4 Polytropic process characteristics for a perfect gas

A 5 Polytropic index and mechanical efficiency

A 6 Adiabatic processes. Further discussion of path and
isentropic efficiencies

A7 The temperature/entropy diagram
A 8 The enthalpy/entropy diagram

[ix]



	page1
	page2

