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PREFACE

PROFESSIONAL TECHNICIAN
SERIES

Part of Prentice Hall Automotive’s Professional Technician

Series, the fifth edition of Automotive Heating and Air Condi-

tioningpresents students and instructors with a practical, real-
world approach to automotive technology and service. The
series includes textbooks that cover all eight ASE certification
test areas of automotive service: Engine Repair (Al), Auto-
matic Transmissions and Transaxles (AZ), Manual Drivetrains
and Axles (A3), Steering and Suspension (A4), Brakes (A5),
Electrical/Electronic Systems (A6), Heating and Air Condi-
tioning (A7), and Engine Performance (A8). Current revised
editions are written by experienced authors and peer re-
viewed by automotive instructors and experts in the field to
ensure technical accuracy.

UPDATES TO THE FIFTH EDITION

= All content is correlated to 100% of the ASE and NATEF
tasks for the Heating and Air Conditioning (A7) content
area.

= New material describing hybrid vehicle A/C operation,
service procedures, and cautions is included.

= New material on heated and climate-controlled seats has
been added.

= Many new photographs and line drawings help students
understand the content material and bring the subject
alive.

= Expanded content describing new SAE J-standards is
included.

= Expanded content describing antifreezes and coolants
has been added.

= Each technical topic is discussed in one place or chapter.
Unlike other textbooks, this book is written so that the
theory, construction, diagnosis, and service of a particu-
lar component or system are presented in one textbook.

ASE AND NATEF CORRELATED

NATEF-certified programs need to demonstrate that they use
course materials that cover NATEF and ASE tasks. This text-
book has been correlated to the ASE and NATEF task lists and
offers comprehensive coverage of all tasks. A NATEF TASK
CORRELATION CHART is located in the appendix of the ac-
companying worktext, now called NATEF Correlated Task
Sheets.

A COMPLETE INSTRUCTOR
AND STUDENT SUPPLEMENTS
PACKAGE

This textbook is accompanied by a full package of instructor
and student supplements. See page vi for a detailed list of all
supplements available with this book.

A FOCUS ON DIAGNOSIS
AND PROBLEM SOLVING

The Professional Technician Series has been developed to sat-
isfy the need for a greater emphasis on problem diagnosis. Au-
tomotive instructors and service managers agree that students
and beginning technicians need more training in diagnostic
procedures and skill development. To meet this need and
demonstrate how real-world problems are solved, the “Real
World Fix” and the “Real World Problem” features in this text-
book are included throughout and highlight how real-life prob-
lems are diagnosed and repaired.

The following pages highlight the unique core features
that set the Professional Technician Series books apart from
other automotive textbooks.

Py
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iv Preface

IN-TEXT FEATURES

OBJECTIVES and KEY TERMS appear at the
beginning of each chapter to help students and
instructors focus on the most important material in
each chapter.The chapter objectives are based on
specific ASE and NATEF tasks.

CHAPTER l 5

TECH
TP

Some experts emphasize that the best way to remove
water from a system is to replace the desiccant (accumu-

lator or receiver—drier), at

moves the noncondensabl r( SAFETY
-
-

TP
UV rays are harmful to your eyes. Do not look into the
lamp. The special yellow goggles will also help protect

REAL WORLD e
FIX

The 2000 Cadillac Deville (41,000 miles) with dual
comfort control had a problem of warm air coming from

the drive}"s side outlet wh
senger side. Scan tool 3 F R E Q U E NTLY
ASKED QUESTION

faults.
Following advice, the
frigerant charge, and dete

undercharged. The system
ified amount of refrigerant 3

The word gauge means “measurement or dimension to
a standard of reference.” The word gauge can also be
spelled gage. Therefore, in most cases, the words mean
the same.

NOTE: One vehicle manufacturing representative mentioned that
gage was used rather than gauge because even though it is the second
acceptable spelling of the word, it is correct and it saved the company
a lot of money in printing costs because the word gage has one less
letter! One letter multiplied by the millions of times that gage is used in
service manuals adds up to a big savings for the manufacturer.

* REFRIGERANT SERVICE
OPERATIONS

TECH TIPS feature real-world advice and “tricks of
the trade” from ASE-certified master technicians.

SAFETY TIPS alert students to possible hazards on
the job and how to avoid them.

REAL WORLD FIXES AND PROBLEMS present
students with actual automotive service scenarios
and show how these common (and sometimes
uncommon) problems were diagnosed and
repaired.

FREQUENTLY ASKED QUESTIONS are based on the
author’s own experience and provide answers to
many of the most common questions asked by
students and beginning service technicians.
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NOTES provide students with additional technical
information to give them a greater understanding of
a specific task or procedure.

CAUTIONS alert students about potential damage
to the vehicle that can occur during a specific task or
service procedure.

WARNINGS alert students to potential dangers to
themselves during a specific task or service
procedure.

HOISTING A VEHICLE Step-by-Step

(Phatos courtesy of James Halderman)

The first step in hoisting a vehicle s to center the vehi- Most vehicles will be correctly positioned when the
cle on the hoist. left front tire is centered on the tire pad.

The arms of the lfts can be retracted or extended to ac-
commodate vehicles of different lenaths and widths

" Many pads at the end of the hoist arms can be rotated
toallow for many different types of vehicles.

The SUMMARY, REVIEW QUESTIONS, and
CHAPTER QUIZ at the end of Chapters 1 to 18 help
students review the material presented in the
chapter and test themselves to see how much
they've learned.

NOTE: Removing the ignition key will shut off the HV system. It is recom-
mended to place the key in your pocket or tool box to prevent someone from
putting it back in the ignition switch. Smart keys must be disabled before
working on the vehicle.

CAUTION: Eyes and skin should always be protected when you are per-
forming operations during which refrigerant might escape.

WARNING Some vehicles with electronic fuel injection have a fuel pres-
sure test port that uses a 1/4-inch flare fitting, the same as an R-12 service
port. Make sure that the refrigerant recovery unit is connected into the A/C
system and not the fuel system.

STEP-BY-STEP photo sequences show in detail the
steps involved in performing a specific task or
service procedure.

SUMMARY

; l

1. A major maintenance operation 1 {0 ensure the system 4. A
‘has & good accessory drive belt that is properly adjusted. .
2. The y the 5. Recycling removes foreign particles, water, and air from
frigerant in the system and check to make sure that it refrigerant.
does not contatn a sealant. 6. Sections of an A/C system can be flushed or a filter can
3. The refrigerant Is recovered from a system so that service be installed to remove forelgn particles,
‘operations can be performed.

REVIEW QUESTIONS

The following questions are provided o help you study a8 you resd 3. Morethan ________alrin the refrigerant of an A/ systers
the chapter. Is considenéd contaminated.
14 it deis at using 4. Refrigeraht contarninated with air should be ___ and then

S S M TS A

2. The first step Iy any refrigerant service procedure should be to
e AT type OF 15 In the system,

CHAPTER QUIZ

The lollowing questions will belp you check the facts you have 2. Two students are discussing how 1o remove reigerant trom »
learmed, Select the answer i syst

Pl ¥ long as It has oisture in 12 Student B says thatal refiger
o Who

R v;:;u ant must be captured. Who is correct?

refngerants snd ther ol Who i comect? 2 Aonly
a Aonly b. Bonly
b. Bonly < Both Aand B

 BoAand B
. Nelthet Ator B
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SUPPLEMENTS

The comprehensive INSTRUCTOR’S MANUAL includes
chapter outlines, answers to all questions from the book,
teaching tips, and additional exercises.

Included with every copy of the book is access to the fol-
lowing website: www.pearsonhighered.com/autostudent.
This resource contains:

= A complete text-specific TEST BANK WITH TEST
CREATION SOFTWARE

= A comprehensive, text-specific POWERPOINT PRESEN-
TATION featuring much of the art from the text as well
as video clips and animations

= An IMAGE LIBRARY featuring additional images to use
for class presentations

= Additional student activities including CROSSWORD
PUZZLES, WORD SEARCHES, and other worksheets

= A SAMPLE ASE TEST as well as the complete ASE
TASK LIST

To access supplementary materials online, instructors need to re-
quest an instructor access code. Go to www.pearsonhighered.
com/irc, where you can register for an instructor access code.
Within 48 hours after registering, you will receive a confirming
e-mail, including an instructor access code. Once you have re-
ceived your code, go to the site and log on for full instructions on
downloading the materials you wish to use.

Available to be packaged with the book, the STUDENT
WORK-TEXT (NATEF CORRELATED TASK SHEETS), includes
100% of the job sheets tied to the Automotive Heating and Air
Condi-tioning (A7) NATEF tasks. Contact your local Prentice
Hall rep-resentative for information on ordering the textbook
packaged with the student worktext.
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CHAPTER l

~“SERVICE INFORMATION,

e

/ A

After studying Chapter 1, the reader should be able to:

1. Retrieve vehicle service information.
2. ldentify the strength ratings of threaded fasteners.
3. Know how to safely use hand tools.

Aftermarket (p.3)
Barrel (p.12)

Bolt (p.5)

Bump Cap (p.14)
Cap Screw (p.5)

Dial Indicator (p.13)
Grade (p.6)
International Automotive Technicians’ Network (iATN) (p. 4)
Lock Washer (p.7)
Loctite (p.7)
Micrometer (p.12)
Nut (p. 6)

OEM (p.3)

Pitch (p.5)

FASTENERS, TOOLS,

AND SAFETY

4. Describe how to safely hoist a vehicle.

5. ldentify the personal safety equipment that all service technicians
should wear.

6. Understand the ASE requirements for vehicle identification and the
proper use of tools and shop equipment.

Special Service Tools (SSTs) (p. 11)
Spindle (p.12)

Spontaneous Combustion (p. 16)

Stud (p.5)

Technical Service Bulletins (TSBs) (p. 4)
Telescopic Gauge (p. 12)

Thimble (p. 12)

Unified National Coarse (UNC) (p.5)
Unified National Fine (UNF) (p.5)

Vehicle Emissions Control Information (VECI) (p.2)
Vehicle Identification Number (VIN) (p.2)
Vernier or Dial Caliper (p. 13)

Washer (p.7)



2 CHAPTER 1

1.1 VEHICLE IDENTIFICATION = The tenth character represents the year on all vehicles.

All service work requires the vehicle and its components to be A=1980 L=1990 Y = 2000

properly identified. The most common identification method B =1981 M= 1991 1 =2001

is verifying the make, model, and year of the vehicle. C=1982 N = 1992 2 =2002

= =199 3=2003

Make: e.g., Chevrolet D - 1983 P 1002 008
Model: e.g., Trailblazer = 1964 B= =

Year: e.g., 2003 F=1985 S =1995 5 =12005

’ G = 1986 T=199 6= 2006

The year of the vehicle is often difficult to determine exactly. o= 1987 V= 1997 7 = 2007

Typically, a new model year starts in September or October of the = 1988 w1998 52008

year prior to the actual new year, but not always. A model may K__ o0 T T
be introduced as the next year’s model as soon as January of the = — =

previous year. This is why the vehicle identification number,
usually abbreviated VIN, is so important (Figure 1-1). Since 1.1.1 VECI Label
1981 all vehicle manufacturers have used a VIN that is 17 char-

acters long, Although every vehicle manufacturer assigns various The vehicle emissions control information (VECI) label lo-
letters or numbers within these 17 characters, there are some cated under the hood of the vehicle shows informative settings
constants, including: and emission hose routing information (Figure 1-2). The VECI

label (sticker) can be located on the underside of the hood, the

* The first number or letter designates the country of origin. radiator fan shroud, radiator core support, or on the strut tow-

= United States X — Korea ers. The VECI label usually includes the following information:
2 = Canada L = Taiwan Engine identification

3 = Mexico S = England Emission control information

4 = United States V = France Vacuum hose routing diagram

6 = Australia W = Germany Base ignition timing (if adjustable)

9 = Brazil Y = Sweden Spark plug type and gap

J = Japan Z = Italy Valve lash

Emission calibration code

= The model of the vehicle is commonly the fourth or fifth . .
character. y 1.1.2 Calibration Codes

= The eighth character is often the engine code. (Some en-

gines cannot be determined by the VIN.) Calibration codes are usually located on power train control

modules (PCMs) or other controllers. Whenever diagnosing
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FIGURE 1-1  The vehicle identification number (VIN) is at the top front
oftheinstrument panel and is visible through the windshield. (Courtesy of James FIGURE 1-2 The VEC, vehicle emission control information, label is
Halderman) attached to an underhood portion of the vehicle.



