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PREFACE TO THE THIRTEENTH EDITION

Author and the Compiler are indeed very grateful to the reader-student & teacher and
also the people in the Refrigeration and Air Conditioning Industry for such a warm welcome to
Twelveth Edition of their text book on Refrigeration and Air Conditioning.

The whole of Textbook has been re-cast and updated and extensively revised. A new
chapter 18, on Cascade refrigeration and low temperature application including liquifaction of
gases has been added. In view of the fact that Evaporative Air Conditioning is staging a
come-back, a full chapter on Evaporative air conditioning is introduced.

The very major revision is done on the Chapter 20 (Building Survey and Heat Load
Estimate). The chapter is updated and re-written with very profound additions of Tables and
Charts and many illustrative solved problems of practical importance. One more chapter has
been added on “Application : Food Preservation”, with emphasis on Freezing, Freeze-drying and
preservation which have assumed importance in the present day demands.

Very comprehensive Tables and Charts for Thermodynamic properties of refrigerants are
added as Appendix. The updated charts and tables are given replacing same older ones. In doing
so the values given in some problems may marginally differ, though care is taken to give the
relevant abstract along side the problem.

Besides, the entire book has been brought to S.I. units which required the re-writting of
some topics.

Though kW as the unit of refrigeration is widely used, the use of TR or ton of refrigeration
is still very popular and hence, it is adopted in the text book. Author has recommended and used
210 kd/min or 3.5 kW of refrigeration effect as ton of refrigeration. In the literature some other
values like 3.52 kW = 211.2 kJ/min (ASHRAE), 50 kcal/min = 209.34 kJ/min = 3.489 kW in the
European continent, and 12000 Btu/hr = 50.4 kcal/min = 211 kJ/min = 3.5167 kW, may be found.
Any way 210 kJ/min or 3.5 kW as a round figure should be satisfactory without any major
objection.

The contents of the text-book are tailored to suit the requirements of all the accredited
Indian Universities for undergraduate course, and AMIE (India) and post-diploma courses in
Refrigeration and Air conditioning.

Chapters 1 and 2 are merely re-capitulation of the concepts of Thermodynamics and Heat
Transfer, chapter 3 i.e. Reversed Carnot Cycle introduces ideal concepts of reversibility in
refrigeration cycles, and chapter 4 i.e. Gas cycle Refrigeration logically follows. Chapters 5, 6,
7, 8 deal with Vapour Compressions Cycles in detail, expected to be taught at undergraduate
level. Chapters 9, 10, 11 and 12 describe and analyse the four major components i.e. the
Compresors, the Condensers, the Expanision devices, and the Evaporators. Chapter 13 i.e. the
Matching of Components for practical application logically follows. Chapters 14 and 15 are very
important chapters at first level and are practical oriented. In view of the rapid growth of Vapour
Absorption Refrigeration which can use low grade energy, a full chapter 16 is added. This
chapter has been extensively enlarged and new concepts introduced like combined vapour
compression and absorption systems. It gives complete analysis of the system. Similarly at
places where steam is readily available, Steam Jet Refrigeration assumes importance and is
described and analysed in chiapter 17. Advanced treatment with the help of shock wave tables



is avoided looking to the level of the course. Chapter 19 on Thermal Insulation is practical
oriented from cooling and heating of Buildings point of view. Remaining chapters fall in the
domain of Air Conditioning. Chapter 20 deals with simple Psychrometry-definitions relation-
ships. Chapters 21 to 24, deal with Air conditioning with particular reference to Building
survey and heat loads, which has been very largely enlarged, Human Comfort, Advanced
Psychrometry, and Moisture Transfer through structure. The treatment of the subject mat-
ter is not highly analytical and keeps in view the level of the course. So are the chapters on
duct-design, ventilation. Chapters 27, 28 and 29 are very important from the point of view of
learning the complete Air Conditioning systems and Ventilation Systems popularly used.
Lastly chapter 30 i.e. Fans ; and chapter 31 Food Preservation Applications, are added to
complete the scope of the text book. Brief reference is also made on the problems of Global
Warming Potential (GWP), Ozone Depletion Potential (ODP) and the use of CFC free refrig-
erants and substitutions under the chapter on Vapour Compression Refrigeration. In fact
many more chapters could be added. But the author feels that for the undergraduate, post-
diploma and AMIE (India) the topics discussed and the level of discussion is adequate.

Any suggestion to add any additional information and for improvement of the existing
information are welcome and will be cordially received and attended to by the Author and the
Compiler to make the book more useful.

19th October, 2001 BALLANEYS
(Happy Birthday—AKANKSHA : Beloved Grand daughter)

PREFACE TO THE FIFTEENTH EDITION

In continuation of support and appreciation received from readers to the earlier editions.
This edition is being presented with more refinements and clarity of subject.

While a new chapter on Indoor Air Quality, which is gaining importance was being given
in brief for making readers aware in last edition ; this edition contains selected fully solved
typical numerical problems and multichoice questions of IAS, IES and GATE selected from
the previous years question papers to further help students in understanding the subject and
preparing them for competitive exams.

It is hoped that this new edition will still continue to serve its purpose.

26th January ’2009 BALLANEYS
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