
Chapter 59—The Heat Pump. This is a new chapter 
giving information on the fundamentals, types, com­
ponents, performance, design, and selection of heat 
pumps.

Chapter 40—Evaporative Apparatus for Heat Rejec­
tion. This is a new chapter giving information on 
water-cooling methods and equipment. Cooling tower 
theory, design, selection, operation, and maintenance 
are discussed. New data on spray performance are in­
cluded .

Chapter +1—Evaporative Air Cooling and Humidifi­
cation. This is a new presentation of the operation of 
air washers and their use for humidification and de­
humidification. New information is given on evapora­
tive cooling, types of equipment, and design methods. 
Several new illustrations were used.

Chapter 0—Dehumidification by Sorbent Materials. 
This chapter has been rewritten to include current 
information on solid and liquid sorption systems. A 
new section has been added on use of sorbents at ele­
vated pressures. New illustrations were included.

Chapter 45—Automatic Control. This chapter was 
rewritten and enlarged to include IS new cuts showing 
application of controls for various operations. The 
description of control types and operation has been 
extended.

Chapter 44—Instruments and Measurements. This 
chapter has been brought up to date by extensive 
revision.

Chapter 45—Motors and Motor Controls. The section 
on classification of motors has been revised to indicate 
the nomenclature adopted by the National Electric 
Manufacturers Association.

Chapter 0—Residential Summer Air Conditioning. 
A new section on gas-fired year-round air conditioners 
has been added.

Chapter 47—School Systems. This chapter has been 
rewritten with emphasis on factors affecting the heat­
ing and cooling loads. Various types of heating, cool- - 
ing, and ventilating systems are discussed.

Chapter 0—Transportation Air Conditioning. The 
section on control of passenger bus air conditioning 
has been revised.

Chapter 0—Snow Melting. A new chapter has been 
added riving a method of designing snow-melting sys­
tems. New tables and data are included.

Chapter 55—Corrosion and Water-formed Deposits, 
Causes and Prevention. The section on use of resistant 
metals has been improved.

Chapter 56—Water Services. The charts for friction 
loss have been enlarged. The section on electric water 
heating has been transferred to this chapter from the 
chapter on electric heating.

Chapter 57—Codes and Standards. Several new 
standards have been added' and the correct editions 
of listed standards have been indicated.

In addition to the changes in specific chapters out­
lined, numerous improvements nave been made in 
both text and illustrations.

A complete index to Technical Data is contained 
in a 16-page section at the front of Tub Guide.

For convenient reference to equipment to be se­
lected for various types of installations, this book 
contains & Catalog Data Section showing products of 
309 manufacturers of heating, ventilating, cooling,and 
air-conditioning equipment. This section is preceded 
by a 16-page index listing equipment available un­
der numerous headings for most convenient use.

The Guide Committee is pleased to give credit for 
Preparation of Guide maten&l for this edition to the 
ASHAE Technical Advisory Committees, particu­
larly those on Evaporative Cooling, Heat Pump, 
Heating and Air-Conditioning Loads, Hot Water and 
Steam Heating, Insulation, and Sorption. The staff of 
the ASHAE Research Laboratory has rendered valu­
able assistance to these committees. Many trade asso­
ciations, engineering societies, and other organira-
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tions mentioned in the text, in addition to individual 
engineers, both Society members and nonmembers, 
have contributed new material or reviewed present 
material to establish its authenticity. While it'is im­
possible to recognise all sources of information and 
help, the Guide Committee is pleased to mention the 
following, who have been very active in preparation 
of this volume:
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The Guide Committee takes pleasure id presenting which should make the book more valuable than any 
to the Society this 1959 volume in its new format, preceding edition to its Users.

GUIDE COMMITTEE
H. W. Altea, Chairman

W. P. Chapman R. A. Gonzalez R. L. Maher

R. C. Chewning N. B. Uutchbon D. W. Nelson

J. R. Duncan M. W. Kkyss

Carl H. Funk, Technical Secretory
E. F. Sntdeb, Jr., Ex-Officio

vi

CONTENTS

Page

TITLE PAGE..... ..... ........................................'..................................................... «

PREFACE............................... .........................................  ...................................... *

INDEX TO TECHNICAL DATA........ ................................................................. ■*

SECTION I. FUNDAMENTALS
, Chapter I. Terminology.....................   1

2. Abbreviations, Symbols, Conversion Factors............................................................ 7
3. Thermodynamics................................................................................................................ 13
4. Fluid Flow............................................................................................................................ 35
5. Heat Transfer..................................................................................................................... 47

SECTION II. ENVIRONMENT, COMFORT, AND PHYSIOLOGICAL
PRINCIPLES

Chapter 6. Physiological Principles..................... ......................................................... 61
7. Air Contaminants.............................................................................................................. 73
8- Air Conditioning in the Prevention and Treatment of Disease.......................... S3

SECTION III. HEATING AND COOLING LOADS
Chapter 9. Heat Transmission Coefficients of Building Materials........................................ 93

10. Moisture in Building Construction..'........... .......................................................... 127
11. Infiltration and Ventilation........................................................................................... 139
12. Heating Load.................................................................................................................. 151
13. Cooling Load....................................................................................................................... 167

SECTION IV. ROOM HEATING AND COOLING METHODS AND 
EQUIPMENT

Chapter 14. Radiators, Convectors, Baseboard and Finned-Tube Units............................. 207
15. Unit Ventilators and Unit Heaters.............................     213
16- Unitary Air-Conditioning Equipment........................................................................ 223
17. Electric Heating...........................................................................................   231

SECTION V. AIR SYSTEMS AND EQUIPMENT
Chapter 18. Warm Air Heating Systems.............................................................................   237

19. Central Systems for Air Conditioning........................................................................ 259
20. Air Distribution......................................................................................................  267
21. Air Duct Design................................................................................................................. 283
22. Fans........................................................................................................................................ 303
23. Air Heating and Cooling Coils...................................................................................... 313
24. Air Cleaning.........................................................................................   323
25. Sound Control....................................................................................................................  335

SECTION VI. STEAM AND WATER SYSTEMS AND EQUIPMENT
Chapter 26. Steam Heating Systems................................................................................................... 355

27. District Heating................................................................................................................. 383
28. Hot Water Heating Systems.......................................................................................... 391
29. High-Temperature Water Systems.............................................................................. 409
30. Panel Heating..............................  419
31. Pipe, Fittings, Welding..................................  435
32. Pipe and Industrial Insulation..................................................................................... 453

vii


