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Refrigeration & Air Conditioning Technology is designed a n d wr i t ten for students in 
vocational-technical schools and colleges, c o m m u n i t y colleges, a n d apprenticeship 
programs. T h e content is i n a format appropr ia te for students w h o are at tending 

classes full-t ime whi le prepar ing for their first job, for students a t tending classes part- t ime 
while preparing for a career change, or for those w o r k i n g in the field w h o w a n t to increase 
their knowledge and ski l l s . Emphasis throughout the text is placed on the pract ica l applica
tions of the knowledge a n d ski l ls technicians need to be product ive i n the refr igerat ion a n d 
air-conditioning industry. T h e contents of this book can be used as a study guide to prepare 
for the Environmenta l Protect ion Agency (EPA) m a n d a t o r y technician cert i f icat ion examina
tions. It can be used in the H V A C / R field or closely related fields by students, technicians, 
installers, contractor employees, service personnel , a n d owners of businesses. 

This text is also an excellent study guide for the Industry C o m p e t e n c y E x a m ( ICE) , the 
North Amer ican Technic ian Excel lence ( N A T E ) , the H V A C Excel lence , the Refr igerat ion 
Service Engineers Society (RSES), the U n i t e d A s s o c i a t i o n ( U A ) S T A R cert i f icat ion, and the 
Heating, A i r C o n d i t i o n i n g , and Refr igerat ion D is t r ibuto rs Internat ional ( H A R D I ) vo luntary 
HVAC/R technician cert i f ication and home-study examinat ions . 

The book is also wri t ten to correspond to the N a t i o n a l S k i l l Standards for H V A C / R 
technicians. Previous edit ions of this text are often carr ied to the job site by technicians a n d 
used as a reference for service procedures. " D o - i t - y o u r s e l f e r s " w i l l find this text valuable for 
understanding a n d m a i n t a i n i n g heating a n d c o o l i n g systems. 

As general technology has evolved, so has the refr igerat ion a n d a i r - c o n d i t i o n i n g industry. 
A greater emphasis is placed o n dig i ta l electronic contro ls and system efficiency. A t the t ime 
of this w r i t i n g , Every central split c o o l i n g system manufac tured in the U n i t e d States today 
must have a Seasonal Energy Efficiency R a t i o (SEER) rat ing of at least 13. T h i s energy re
quirement was mandated by federal l a w as of January 23 , 2006 . S E E R is calculated o n the 
basis of the total amount of c o o l i n g (in Btus} the system w i l l provide over the entire season, 
divided by the total number wat t -hours it w i l l consume. H i g h e r S E E R ratings reflect a more 
efficient coo l in g system. A i r - c o n d i t i o n i n g a n d refr igerat ion technicians are responsible for 
following procedures to protect o u r environment , par t i cu lar ly w i t h regard to the h a n d l i n g of 
refrigerants. Technic ian cert i f icat ion has become increasingly i m p o r t a n t in the industry. 

G l o b a l w a r m i n g has become a major envi ronmenta l issue. W h e n H V A C / R systems are 
working correctly a n d efficiently, they w i l l greatly reduce energy c o n s u m p t i o n a n d green
house gases. Or gan i z a t i on s l ike the G r e e n M e c h a n i c a l C o u n c i l ( G r e e n M e c h ) are advocates 
for the H V A C / R industry and assist the industry in meeting w i t h government , e duc a t io na l , 
industry, and labor interests to find solut ions to the w o r l d ' s g l o b a l - w a r m i n g p r o b l e m . Green
Mech has created a scor ing system designed to help engineers, contractors , and consumers 
know the "green v a l u e " of each mechanical ins ta l la t ion . T h e "green v a l u e " encompasses the 
system's energy efficiency, p o l l u t i o n output , a n d sustainabil i ty. Real tors , b u i l d i n g inspectors, 
builders, a n d p l a n n i n g and z o n i n g officials w i l l n o w have some knowledge about a n d guid
ance on h o w bui ldings and mechanical systems are p e r f o r m i n g . Green bui ld ings a n d green 
mechanical systems are becoming increasingly p o p u l a r in today's w o r l d as a w a y to c urb 
global w a r m i n g . 

Energy audits have become an integral part of evaluat ing a n d assessing a n exis t ing build
ing's energy performance. H i g h e r efficiency standards for the energy performance of new 
buildings have been established. H i g h e r levels of t r a i n i n g a n d cert i f icat ion have been devel
oped for H V A C / R technicians to meet the needs of more sophist icated, energy-efficient build
ings and H V A C / R equipment . 
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TEXT DEVELOPMENT 
T h i s text was developed to prov ide the technical i n f o r m a t i o n necessary for a technic 
be able to p e r f o r m sat isfactori ly o n the job. It is wr i t ten at a level that most studen' 
easily understand. Pract ical a p p l i c a t i o n of the technology is emphasized. Terms comr 
used by technicians a n d mechanics have been used throughout to make the text easy t( 
a n d to present the mater ia l i n a prac t i ca l way. M a n y of these key terms are also defii 
the glossary. T h i s text is updated regularly i n response to market needs and emerging ti 
Refr igerat ion a n d a i r - c o n d i t i o n i n g instructors have reviewed each unit . A technical r 
takes place before a revis ion is started a n d also d u r i n g the revis ion process. 

I l lustrat ions and photos are used extensively throughout the text. F u l l - c o l o r treatm^ 
most photos a n d i l lustrat ions helps a m p l i f y the concepts presented. 

N o prerequisites are required for this text. It is designed to be used by beginning stui 
as w e l l as by those w i t h t r a i n i n g a n d experience. \ r 
ORGANIZATION 
Cons i dera b le thought a n d study have been devoted to the organiza t ion of this text. D i l 
decisions had to be made to provide text i n a format that w o u l d meet the needs of v 
inst i tut ions . Instructors f r o m different areas of the country a n d f r o m various institu 
were asked for their ideas regarding the organiza t ion of the ins t ruct ional content. 

T h e text is organized so that after c o m p l e t i n g the first four sections, students may co 
trate o n courses in refr igerat ion or air c o n d i t i o n i n g (heating and/or cool ing) . If the objt 
is to complete a w h o l e p r o g r a m , the ins t ruc t ion may proceed unt i l the sequence schedul 
the school 's c u r r i c u l u m is c o m p l e t e d . 

NEW IN THIS EDITION 

SERVICETECHNICIAN CALLS 
T h i s edi t ion of the b o o k w i l l invo lve a universal change for units i n c o r p o r a t i n g SERA 
T E C H N I C I A N C A L L S . T h e S E R V I C E T E C H N I C I A N C A L L S w i l l n o w incorporate 
tomer relations and technic ian soft sk i l l s . 

INTRODUCTION 
T h e i n t r o d u c t i o n is n o w part o f Section 1. N e w and/or expanded topics include; 

• N e w updated t imel ine 
• N e w topic on Cireen Awareness 
• E x p a n d e d coverage on Leadership in Energy a n d E n v i r o n m e n t a l D e s i g n ( L E E D ) 
• N e w topic o n P rogrammat i c A c c r e d i t a t i o n 
• E x p a n d e d coverage on C u s t o m e r Relat ions a n d Technic ian Soft Ski l ls 

UNIT 1 Heat, Temperature, and Pressure 
• Some new images 
• R e m o v a l of metric terms (joule, g r a m , etc.) 
• Impro ved specific heat chart 
• A d d i t i o n a l content on latent heat of v a p o r i z a t i o n , latent heat of condensat ion, and la 

heat of fus ion 
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UNIT 3 Refrigeration and Refrigerants 
• Larger, color-coded, and easier to read pressure/temperature charts o f refrigerants 
• Expanded coverage of new refrigerants a n d refrigerant blends 

UNIT 4 General Safety Practices 
• New photo and coverage of a new car ry ing strap for refrigerant cyl inders for ladder safety 
• New toxicity and f lammabi l i ty m a t r i x for A S H R A E Standard 34 -2010 (Designat ion a n d 

Safety Classifications of Refrigerants). Includes new A 2 L a n d B 2 L categories for l o w e r 
flammability refrigerants. 

UNITS Tools and Equipment 
• Over 50 new photos on tools and equipment ^ 
• Ten new photos on residential energy a u d i t i n g tools a n d equipment \ 

• Addition of many ho l low w a l l fasteners 
• Expanded content on connecting stranded w i r e under screw terminals * ^ 
• Expanded content on power-actuated fastener systems 
• Expanded content on threaded r o d a n d steel channel 
• Over 25 new photos 

UNIT 7 Tubing and Piping 
• Over 20 new images and photos i 
• Regulatory information on line sets ' 
• Expanded content on f luxing 
• Information regarding the scrubbing effect that esther-based lubr icants have o n inter ior 

piping surfaces and the importance of using n i t rogen d u r i n g the b r a z i n g process 

UNITS Leak Detection, System Evacuation, and System Cleanup 
Entirely new section on advanced leak detect ion. Revised sections o n evacuat ion a n d system 
clean-up procedures. The f o l l o w i n g topics are discussed: ^ ^ 

• Over 30 new photos on leak detect ion a n d equipment , evacuat ion , a n d system c lean-up 
• Defining leaks 
• Types of leaks ^ 
• Exposing the leak site • 
• Standing leaks ^• 
• Pressure-dependent leaks 
• Temperature-dependent leaks ' - ̂ -
• Vibration-dependent leaks i 
• Combination-dependent leaks 
• Cumulative micro-leaks 
• Testing for evaporator section leaks 
• Testing for condenser section leaks 
• Spotting oil residue f rom leaks 
• Testing for suction and l i q u i d line leaks 
• Advanced leak detection 
• Modern evacuation techniques a n d equipment 'i 
• Modern system clean-up procedures \

UNIT 9 Refrigerant and Oil Chemistry and Management—Recovery, Recycling, 
Reclaiming, and Retrofitting 

• New toxicity and flammability m a t r i x for A S H R A E Standard 34-2010 (Designat ion a n d 
Safety Classifications of Refrigerants) 

• Many new popular refrigerants and refrigerant blends w i t h their compatible oils are discussed 

UNIT 6 Fasteners 


