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TRENDING

AUTOMOTIVE TRAINING 
INSTITUTE ANNOUNCES  
NEW PARTNERSHIP

The Automotive Service 
Councils of California 
will be partnering with 
the Automotive Training 
Institute on one-day 
workshops and a Re-
Engineering Program.
MOTORAGE.COM/PARTNER

YANG ANNOUNCES Q2 
REGIONAL MEET-UP 
EVENTS

The Young Auto Care 
Network Group (YANG) 
a community of the 
Auto Care Association, 
announces its lineup of 
regional meet-up events 
for the 2018 Q2 period.
MOTORAGE.COM/MEETUP

AAPEX 2018 
OPENS ATTENDEE 
REGISTRATION

Online registration is 
open for AAPEX 2018, 
the event representing 
the $740 billion global 
automotive aftermarket 
industry, to be held Oct. 30 
through Nov. 1.
MOTORAGE.COM/AAPEXREG

ANTI-SAFETY 
INSPECTION 
LEGISLATION PASSED

The Missouri House 
Transportation Committee, 
despite industry objection, 
passed HB 1444, which, 
if enacted, would repeal 
Missouri’s vehicle safety 
inspection program.
MOTORAGE.COM/HBPASS

AUTO CARE 
ASSOCIATION LAUNCHES 
NEW INITIATIVE

The Auto Care Association 
has launched the Auto 
Care Hometown Summit, a 
2018 grassroots initiative 
to promote engagement 
with elected offi cials at the 
local level.
MOTORAGE.COM/ENGAGE

>> BUY CONTINUES ON PAGE 6

ACQUISITION

TENNECO TO ACQUIRE 
FEDERAL-MOGUL

Tenneco, one of the 

world’s leading designers, 

manufacturers and distributors 

of ride performance and clean 

air products and technology 

solutions for diversifi ed markets, 

has signed a defi nitive agreement 

to acquire Federal-Mogul, a 

leading global supplier to original 

equipment manufacturers and 

the aftermarket. Federal-Mogul 

is being acquired from Icahn 

Enterprises L.P. for a total of $5.4 

billion to be funded through cash, 

Tenneco equity and assumption 

of debt.  

Tenneco also announced 

its intention to separate the 

combined businesses into two 

independent, publicly traded 

companies through a tax-free 

spin-off to shareholders that will 

establish an aftermarket and ride 

performance company and a 

powertrain technology company.

The acquisition is expected 

to close in the second half of 

2018, subject to regulatory 

ROBINAIR, MACS TO PROVIDE 

FREE SECTION 609 TEST PREP
MOTOR AGE WIRE REPORTS 

Robinair is partnering with the 

Mobile Air Conditioning Socie-

ty (MACS) Worldwide to provide a free 

Section 609 test prep webinar for train-

ing and certifi cation for up to 125 tech-

nicians on Wednesday, May 23 at 2 p.m. 

EDT. Th e webinar will be broadcast on 

a private YouTube channel. Registrants 

will receive the link to the webinar in ad-

vance of the webinar and a link for the 

test after the webinar.

The webinar will take approximately 

90 minutes and at the end technicians 

can become Section 609 certified to 

work on vehicles using R-12, R-134a and 

R-1234yf refrigerant when they take the 

online test provided and successfully 

pass the test.

All technicians who wish to purchase 

refrigerant in quantities of 2 pounds or 

more must be Section 609 certified and 

show their credential at purchase; this 

began on Jan. 1 of this year.

Interested technicians can register by 

calling 215-631-7020 x 0 or by registering 

A/C TRAINING

>> 609 CONTINUES ON PAGE 6
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online at www.macsw.org under events.

When technicians register for the 

webinar, they will receive a link to the 

webinar in advance of the event free of 

charge and courtesy of Robinair.

Technicians should take the online 

test immediately after viewing the we-

binar on March 8. If they pass the test, 

Section 609 credentials will be sent to 

them. Should a technician fail the test, 

one online re-test will be issued. 

R-1234yf refrigerant is gaining pop-

ularity among vehicle manufacturers 

because it reduces the environmen-

tal impact of A/C systems in vehicles, 

helping manufacturers meet stringent 

vehicle emissions standards. Automak-

ers can receive emissions credits for 

using environmentally friendly refriger-

ants, meaning aftermarket technicians 

will begin to see an increase in vehicles 

using R-1234yf.  The number of vehicles 

using R-1234yf is expected to increase 

exponentially in the coming years as the 

refrigerant replaces the current indus-

try-standard R-134a.

The MACS refrigerant recovery and 

recycling program was developed to 

meet the requirements under Section 

609 of the Clean Air Act and was formally 

approved by the U.S. Environmental 

Protection Agency (EPA), effective Aug. 

13, 1992. Since then, more than 1.1 mil-

lion technicians have achieved Section 

609 certification through its program. 

Throughout the years, MACS has contin-

ually expanded its certification program 

to reflect industry changes in technology, 

service equipment, procedures, tools, al-

ternative refrigerants and changing gov-

ernment regulatory requirements.

“As R-1234yf becomes more preva-

lent in vehicles on the road, techni-

cians and shop owners need training 

to recognize which refrigerant is being 

used, how to handle it safely and how to 

make sure they are properly equipped 

with the right machines and tools to 

service them,” said Tim Wagaman, se-

nior product manager, air conditioning 

& fluid products, Robinair. “Working 

with MACS to educate, train and certify 

today’s technicians on the latest break-

throughs and advancements in the mo-

bile air conditioning industry is one of 

our main goals for 2018, helping to en-

sure A/C service is performed properly 

and by trained, certified technicians.” 

Since 1981, the Mobile Air Condi-

tioning Society (MACS) Worldwide has 

been the advocate for service and repair 

owners, distributors, manufacturers and 

educators making their living in the total 

vehicle climate and thermal manage-

ment industry. 

>> 609 CONTINUED FROM PAGE 4

and shareholder approvals and other 

customary closing conditions, with the 

separation occurring in the second half 

of 2019.

“This is a landmark day for Tenneco 

with an acquisition that will transform 

the company by creating two strong 

leading global companies, each 

in an excellent position to capture 

opportunities unique to their respective 

markets,” said Brian Kesseler, CEO, 

Tenneco. “Federal-Mogul brings strong 

brands, products and capabilities 

that are complementary to Tenneco’s 

portfolio and in line with our successful 

growth strategies. Unleashing two 

new product-focused companies with 

even stronger portfolios will allow them 

to move faster in executing on their 

specifi c growth priorities.”

Carl C. Icahn, Chairman of Icahn 

Enterprises, stated: “Icahn Enterprises 

acquired majority control of Federal-

Mogul in 2008 when we saw an 

out-of-favor market opportunity for a 

great company. During that time, we 

have built one of the leading global 

suppliers of automotive products. I 

agree with Tenneco regarding the 

tremendous value in the business 

combination and separation into 

two companies. We expect to be 

meaningful stockholders of Tenneco 

going forward and are excited about 

the prospects for additional value 

creation.”

Upon completion of the acquisition, 

Tenneco will begin the integration 

of Tenneco and Federal-Mogul and 

the separation of the aftermarket and 

ride performance and the powertrain 

technology companies.

New company dynamic

The combination of Tenneco’s Ride 

Performance business with Federal-

Mogul’s Motorparts business will es-

tablish a global aftermarket leader with 

an impressive portfolio of some of the 

strongest brands in the aftermarket. The 

company’s broader aftermarket product 

coverage, stronger distribution channels 

and enhanced channel development will 

strengthen its position in established 

and high growth markets, and drive 

success through new mobility models 

and capturing evolving e-commerce 

opportunities. 

The powertrain technology 

company will be one of the largest 

pure play powertrain suppliers through 

the combination of Tenneco’s Clean 

Air product line and Federal Mogul’s 

Powertrain business. The business will 

offer products and systems solutions 

to improve engine performance and 

meet tightening criteria pollutant 

regulations and fuel economy 

standards. With its global scale, the 

company will drive content growth due 

to the demand for improved engine 

performance, tightening emissions 

regulations, light vehicle hybridization 

and expanded market opportunities. 

>> BUY CONTINUED FROM PAGE 4
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// RECRUITMENT

GROW YOUR 
OWN TECHS

JOHN BURKHAUSER // 

Contributing Editor

T
he technician shortage is here 

and will be for some time. In 

this article, we are not going to 

look at the cause of this short-

age. Instead, we are going to explore one 

opportunity to help solve the shortage 

for your shop, helping you get the tech-

nicians you need.  

If you want to keep your bays full of 

good employees, you need to grow your 

own! What that means is to get involved 

with local technical schools — either 

high school and/or post-secondary lev-

els. Become part of a student program so 

that you not only have input into how it 

is structured, but you can also discover 

any talent that comes through and guide 

those individuals to a successful career 

at your shop. 

I recently spoke with George Stahl, the 

automotive instructor at Eastern Center 

for Arts and Technology located in Wil-

low Grove, Penn., to get some insight into 

the Automotive Technology program at 

the school. Stahl has been a part of the 

automotive program at Eastern for 9 

years. Currently, he has 40 total students, 

with a waiting list of 22 students. 

With a waiting list of students, I asked 

Stahl if he thought that it was the result 

of local schools pushing the program. 

“I think it is more student-driven. The 

kids are passing the word that, if you like 

cars, you should apply to the class,” Stahl 

stated. “I had 20 returning seniors, which 

is the highest amount in years,” He added. 

Checking with other local automo-

tive programs, I found that they also 

have full rosters of students. It seems 

that Stahl isn’t alone.  

I asked Stahl about what certifications 

the students will graduate with. “They will 

be prepared to take their ASE 1 through 8 

certification tests and be prepped to take 

the [PA] state inspection and emissions 

licenses. However, most of the students 

are not 18 years old yet, so they can’t 

take the certifications,” he said. “We do 

run them through the state inspection 

manual, give them quizzes and provide 

them with some training and questions 

for the emissions program also; so, we 

can test their knowledge of the subjects.”

Stahl has found that the current gen-

eration of students has difficulty focus-

ing and needs more hands-on time than 

book time, so he has adjusted his ap-

Fight the technician shortage and fi ll your bays
with talented technicians for years to come

PHOTO: GETTYIMAGES/MONKEYBUSINESSIMAGES
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proach to take advantage of that, rather 

than fight it. Currently, he assigns tab-

lets to his students for them to complete 

tasks. Having success with this method, 

Stahl has requested additional tablets 

for the school.  

Stahl added that when students 

graduate from the program, they have 

basic knowledge of safety, tools and 

system functions. Proving the success 

of the program, Stahl has a 75 percent 

placement rate for students going to a 

post-secondary automotive education.  

When asked if any local shops are 

reaching out to the program, Stahl said 

that the list was mostly dealerships. I had 

to ask if there were any independents. 

He again replied yes, naming only a few 

when compared to the dealerships. 

I asked Stahl what, if anything, would   

he ask for from the shops around him, 

both independent and dealership.

“More programs for 17-year-old 

students. Getting them in the shops to 

see what the business is like. Let them 

shadow techs to get experience,” he said. 

Before I started with BOLT ON 

TECHNOLOGY, I also taught automo-

tive technology in a post-secondary 

school. I can relate to what Stahl is 

sharing. I can also tell you that there are 

students who will make good techs if 

given a chance. With support from local 

shops, I feel that any program can, and 

will, produce more, better-trained indi-

viduals to fill those empty bays.  

I’ve found that taking the students 

on field trips to different shops, dealer-

ships and independents really made an 

impression on the students. If I had a 

student or two who showed real prom-

ise, I’d tell them to bring their resumes. 

Pointing them out to the right people 

either got the students hired or helped 

build their confidence so that they 

would try harder in class. Of course, 

there were students who realized how 

dirty and dark a shop can be and recon-

sidered their decision to be a tech. 

What I’m suggesting is not a quick 

solution to filling your bays with great 

technicians, but like most things in life, 

the more time you spend with it, the 

more you’ll get from it. What makes 

this method unique is that it demands 

your time and not your money. You’ll get 

to ‘try before you buy’ which, in and of 

itself, will save you time and money in 

the long run. 

Across the country, there are hun-

dreds of automotive technical schools, 

both high school and post-secondary 

level, that are NATEF certified.  

The National Automotive Techni-

cians Education Foundation (NATEF) 

website states that they have existed 

since 1983 with the mission to improve 

the quality level of education in auto-

motive programs across the country. 

Schools that meet this certification must 

abide by the required standards set by 

NATEF. These standards affect every 

aspect of the school from equipment, 

student skill sets, instructor training and 

more. The school certification process is 

repeated every five years, maintaining 

the adherence and consistency with the 

required standards.  

A NATEF certified school is where 

you want to start your search for new 

technicians. Once you locate a school, 

I recommend that you go and visit it to 

see what the program is like. I highly 

recommend that you reach out to the 

school before stopping by to avoid any 

possible issues. Just going and meeting 

the instructor and seeing what equip-

ment the school has is a great start. This 

should help determine if this school is a 

good fit for you.  

Some of these programs have top-of-

the-line equipment, including the latest 

tire balancers, scan tools and alignment 

equipment. Having experience on this 

equipment will make the transition from 

student to tech even easier. 

One of the requirements for a school 

to be NATEF certified is that they main-

tain an Advisory Committee made up of 

individuals including business owners, 

technicians, industry representatives, 

program graduates and more. This com-

mittee is charged with watching over the 

program and making sure it teaches 

everything students need to complete 

their training. 

Sometimes referred to as an OAC 

(Occupational Advisory Committee), 

this committee is the perfect way to be-

come part of a training program and see 

what exactly it is doing. As a committee 

person, you would have input regarding 

the direction of the program.  

If you want to involve yourself more, 

volunteer to help at school events, such 

as an open house or help monitor some 

testing. Offer to open your shop for class 

trips. When the students arrive, watch 

them, challenge them, learn who they 

are, and what they know. With this 

knowledge, you can make an informed 

decision of who you would like to give 

a chance to find success in the indus-

try. You could be the one who helps the 

17-year-old student get the experience 

they need. 

This will not fill your empty bays 

today. It is simply a way for you to fill 

empty bays for years to come. This is a 

win-win situation for all involved. You 

grow your own techs, molding them to 

your needs, and you help the school 

deliver more tech-ready candidates 

by assuring that the automotive pro-

gram is top notch and stays that way 

for years. 

JOHN BURKHAUSER 
is an auto repair 
specialist with more 
than 30 years of 
experience. As the 
Director of Education at 

BOLT ON TECHNOLOGY, John coaches 
independent and franchise repair facilities 
on how to grow their business using simple 
best practices and everyday technology, 
resulting in increased car count, repair 
order revenue and customer trust.
jburkhauser@boltontechnology.com





OPERATIONS

12  MAY 2018  MOTORAGE.COM
PHOTO: SHUTTERSTOCK.COM/MONKEY BUSINESS IMAGES

// SOFT SKILLS

TRAIN FOR THE 
EMPLOYEES YOU WANT

KYLE HOLT // Contributing Editor

T
eaching an employee to replace 

a transmission is a systematic 

process with defi ned steps that 

should be taken. Success can 

be measured if all the steps are followed 

and the car performs as it should.  

But does your business have a pro-

cess in place to train employees how 

to have positive interactions with cus-

tomers, resolve problems with fellow 

employees or successfully lead a team?  

Nobody is born with these “soft 

skills.” Just like technical skills, soft 

skills must be learned. A person must 

understand soft skills and put them into 

practice in real life, and continue to re-

fine those skills through experience and 

ongoing learning.  

In the automotive industry, soft 

skills are all too often overlooked and 

under-trained. Both hard and soft skills 

are essential to operating a success-

ful business, but many employers do 

not train in areas such as soft skills or 

human resources because they expect 

employees to know how to behave on 

the job. Because soft skills are impor-

tant to every employee and ultimately 

your business, it’s important to take 

the time and resources necessary to 

get your employees up to speed on 

these important skills. Whether part 

time or full time, new to their career or 

approaching retirement, everyone can 

use a refresher on their soft skills. 

What are soft skills?

Soft skills can be defi ned as the personal 

qualities that enable an employee to in-

teract eff ectively and in harmony with 

staff , co-workers and customers in the 

workplace. 

Some of the most important soft 

skills in the workplace include: 

Communication . Probably the 

most important soft skill anyone can 

possess is good communication. In very 

simple terms, communication is the re-

laying of information from a source to 

a recipient. Communication comes in 

many forms, including spoken/verbal 

(face-to-face, phone, web chat), non-ver-

Soft skills need to be taught in just the 
same way as technical skills
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SOFT SKI LLS

bal (body language, facial expressions, 

posture, attire, appearance), written 

(letters, email, text), or visual (maps, 

signage, logos).  

Ideally, the desired outcome of any 

form of communication should always 

be mutual understanding. It is the job 

of the communicator to deliver a clear 

message, but it is also the receiver’s re-

sponsibility to receive and interpret the 

message accurately. Employees can 

improve their communication skills by 

becoming better listeners. Communica-

tion means working up and down the 

chain of command in your workplace, 

speaking with everyone in the same re-

spectful manner. 

Problem-solving/Critical think-

ing. A very important soft skill in the 

workplace is being able to analyze a 

situation and make an informed deci-

sion. In automotive service, employees 

need to be able to think on their feet, 

determine problems and strategize so-

lutions quickly. This skill also requires 

being adaptable and flexible to chang-

ing situations, such as filling in for an 

employee who is on vacation or taking 

on extra work during busy times. Critical 

thinkers express a desire and willingness 

to learn new skills and abilities. 

Collaboration/Teamwork. Em-

ployees should be able to work effec-

tively with the people around them, 

as well as the customer who walks in 

the door — even when there is a con-

flict. When people work as a team, the 

business is more successful. An em-

ployee who says, “That’s not my job,” on 

a regular basis isn’t going to be a valu-

able member of any team. Training your 

employees to work well together fosters 

respect, which creates unity and loyalty 

and lifts morale. 

Attitude/Positivity. Attitude and 

positivity can boost your entire com-

pany or cast a negative air about the 

workplace. An important soft skill is 

being friendly toward others and pleas-

ant to be around. This doesn’t mean ev-

eryone is smiling all day and humming 

a cheery tune; rather, it means a general 

attitude of positivity. People who walk 

around with a negative attitude are not 

approachable by other employees or 

customers and leave a lasting negative 

impression on everyone they meet. 

Work ethic. A strong work ethic 

means that employees are focused, 

organized and complete tasks on time. 

They follow direction, are dependable, 

and dedicated to the work. They also 

don’t distract others while they are 

working. Time management is an im-

portant component of a strong work 

ethic. Unless they are sick or have a 

scheduled vacation day, employees with 

a strong work ethic show up to work on 

time every day. They communicate if 

they are sick or running late. 

The professionalism an employee 

displays is the culmination of all the 

above soft skills being put to use in front 

of customers, vendors and others. The 

perception others have when they inter-

act with your staff dictates how people 

view your company and your brand. 

Most people learn their soft skills from 

parents, friends, family and peers, and 

that can sometimes mean they are learn-

ing bad habits, poor communication 

skills and a disregard for those around 

them. When that is the case, it is even 

more important that the business invests 

in training the staff member on proper 

soft skills, because each employee is an 

ambassador of your company’s brand. 

Who needs HR skills?

In addition to the many soft skills neces-

sary to run a successful business, there 

are many skills associated with human 

resources that are essential to the work-

place. You don’t need to be in a specifi -

cally titled “HR” position to learn these 

valuable skills. Here are some: 

Leadership/People Manage-

ment. Not every job includes leading or 

supervising other employees, but every 

employee can emulate the leadership 

qualities that good leaders possess. Im-

portant leadership qualities include ef-

fective and efficient decision making, as 

well as being able to handle the people in 

your workplace effectively. By getting to 

know your coworkers, you can make use 

of their strengths and accommodate their 

challenges. It is very motivating for em-

ployees when they think someone “has 

their back” or is watching out for them. 

In the automotive industry, there are 

countless opportunities for mentoring. 

Whether through a formal mentoring 

program or during everyday interactions 

among employees, there are numerous 

ways that employers can “grow their 

own” and demonstrate leadership by 

example. One way to motivate employ-

ees is to give them access to training; you 

can demonstrate that you are making an 

investment in them and their career. 

Conflict management/resolu-

tion. Every employee will benefit from 

training that improves their ability to 

solve problems, mediate conflicts, and 

resolve issues in respectful and appro-

priate ways. In a workplace, differing 

personalities can lead to disaster if they 

are not managed. Poor reactions to ev-

eryday situations in the workplace tend 

to build walls rather than bridge com-

munication between people.  

Ethics. For those who work in human 

resources, ethics in the workplace in-

cludes everything from using discretion 

regarding an employee’s personal infor-

mation to following laws regarding hir-

ing and firing. For all employees, though, 

ethics is something they encounter every 

day. From being responsible with tools 

and customer vehicles to stopping gossip 

when it happens in the shop, employees 

can be trained to reach higher levels in 

their career.

Taking a look in the mirror

In your shop, can you relate to any of 



OPERATIONSSOFT SKI LLS

these scenarios? 

• Your shop receives negative re-

views that aren’t related to your techni-

cal expertise. 

• You have a low percentage of re-

peat customers. 

• You’re losing employees who say 

the work environment is hostile. 

• You have employees who are great 

at their jobs, but other employees can’t 

stand to be around them. 

In the workplace, these scenarios are 

a detriment to the bottom line. A cus-

tomer service representative at the front 

desk may have the skills required to an-

swer the phone, but will lose customers 

if he or she is always texting while cus-

tomers are waiting to interact. A techni-

cian who can fix a car at lightning speed 

will leave a negative impression if he 

speaks to a customer in a disrespectful 

way. A manager will lose good employ-

ees if she belittles them. 

Customers have so many choices for 

service. In the competitive auto service 

industry, soft skills may be the difference 

between customers and technicians 

choosing you or the shop down the 

block. All things being equal, price and 

location aren’t necessarily what people 

look for these days.  

Training is a benefi t to all

Soft skills come naturally to some, but 

most people need guidance in taking 

these valuable skills to the next level. As 

part of a customer-centered strategy, 

businesses should recognize that train-

ing their employees is a proactive way 

to serve their customers and part of an 

overall winning strategy. 

The good news is that there is train-

ing available for all aspects of soft skills. 

Online training, for example, can help 

your employees learn valuable soft skills 

in as little as 15-20 minutes. When offer-

ing ongoing training for hard skills, tech-

nical updates or safety, don’t forget the 

soft skills. Raising the level of soft skills 

in your employees takes time, practice 

and effort from employees, and a com-

mitment from management, but you’ll 

see the results both in your interactions 

at work — and the bottom line. 

KYLE HOLT is president 
of S/P2, which provides 
online training to more 
than 175,000 workers 
and students nationwide 
annually on industry-specific 

safety and pollution prevention, ethics, soft 
skills and human resources topics, as well 
as an online workplace mentoring program 
for the automotive industry. S/P2 serves 
the automotive service, collision repair, 
heavy-duty/diesel, welding, construction, 
cosmetology and culinary trades. 
kyle.holt@sp2.org
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The secret to successful 
selling at your shop
Become a masterful listener to gain a competitive edge

S
elling at the front counter can 

be extremely difficult when 

customers are in a hurry and 

frustrated with even having 

to bring their car into your shop. I was 

listening to veteran coach Eric Twiggs 

explain what many a great service writer 

can forget: the real secret to successful 

selling. Here is what he had to say: 

My interviewer threw me a curveball! 

I had just graduated from college and 

was interviewing for an outside sales 

position with a copy machine company. 

“Sell me this pen!” the interviewer de-

manded, as he slammed the pen on his 

desk in front of us. I responded by cre-

ating an imaginary list of all the features 

the pen had to offer. I felt good about my 

selling performance and was looking 

forward to getting a call back, but I never 

did. Where did I go wrong? 

Several months later, after reading 

Jeffrey Gitomer’s book, “The Sales Bible,” 

I realized where I went wrong. Gitomer 

wrote the following: “Listening is the first 

commandment of selling.” And then it 

hit me. I had nothing to listen to, be-

cause I never asked the interviewer any 

questions related to his need for a pen! 

I was so focused on talking that I forgot 

about listening. 

Has this happened to you? Well, you 

aren’t alone. Consider the following re-

search findings of Dr. Ralph Nichols, a 

pioneer in the field of listening: “While 

participating in a conversation, the av-

erage person forgets 50 percent of what 

the other person is saying immediately 

after they finish speaking.” 

Think about your own life for a mo-

ment. How many people can you name 

who actively listen without interrupting, 

and give you their undivided attention 

while you are speaking? For most peo-

ple, it’s a short list. 

Since the failure to listen is such a 

prevalent problem, becoming a master-

ful listener can give you a competitive 

edge. Stay with me to learn two specific 

ways that you can benefit from becoming 

a better listener. 

Listening builds trust

Imagine taking your car to a shop and 

you tell the writer that you have a 2010 

Ford Fusion. As he is writing you up he 

asks you, “What kind of car was that?” 

Later, you instruct him to replace the 

two rear tires, only to fi nd that he has the 

two front tires circled on the work order!

You ask him to call your cell with up-

dates and later have three messages on 

your home answering machine letting 

you know that the job won’t be done 

today as promised. How much trust 

would you have in this shop? 

How can the customer trust you 

to be their mechanic when they can’t 

trust you to remember what they told 

you about their vehicle? To build higher 

levels of trust I recommend that you 

embrace the habits of note taking and 

restating.  

When a customer calls, you can use 

your phone log to write down the neces-

sary details of the conversation. When 

they are at your location, use a note pad 

to write down what they are saying.  

After a customer has told you about 

a specific problem, review your notes 

and restate the problem back, to con-

firm that you were listening. Embracing 

these habits can make you their shop 

of choice because you will have estab-

lished the right level of trust. 

Listening builds connection

Th e story is told of a young woman who 

// PROFIT MOTIVE

I WAS SO FOCUSED ON 

TALKING THAT I FORGOT 

ABOUT LISTENING.
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had the opportunity to dine with two po-

litical rivals who were running for the of-

fi ce of prime minister: William Gladstone 

and Benjamin Disraeli.   

She later compared her encounters. 

What she reported confirms the value of 

being a great listener. 

“When I left after sitting next to Mr. 

Gladstone, I felt like he was the most in-

teresting man in the world. After sitting 

next to Mr. Disraeli, I felt like I was the 

most interesting woman in the world!”  

Disraeli won the election by a land-

slide because of his ability to listen and 

connect. He allowed her to talk about 

her favorite subject. 

Your customers and the young lady 

have the same favorite subject: them-

selves! This is why going out to the ve-

hicle with the customer is such a critical 

step. You get the opportunity to listen as 

they talk about themselves. Asking the 

right questions is the starting point of 

the listening process.  

For example, after asking how long a 

customer plans to keep the car, you get 

to listen as they tell you about how well 

they maintain it. After asking about the 

toddler car seat in the back, you get to 

listen as they tell you about how well 

their little son is doing in soccer.  

When a customer feels like they are 

the most interesting customer in the 

world, they will vote for you as their 

shop of choice! Your ability to listen will 

build that connection.

As Diogenes said, “We have two ears 

and one tongue so that we would listen 

more and talk less.”

Seven secrets to becoming a 

masterful listener

Th e opportunity to build trust and con-

nection makes listening the secret to 

successful selling at your shop. I have 

mixed emotions about failing the pen 

test. I wish I had asked the right ques-

tions to start the listening process. 

However, if I had gotten the copier sales 

job, I might never have started my ca-

reer in automotive, and I wouldn’t be 

in position to listen to the recordings 

of you applying the secret to success-

ful selling! 

For a copy of “The Seven Secrets to 

Becoming a Masterful Listener,” go to 

www.ationlinetraining.com/2018-05 for a 

limited time. 

CHRIS “CHUBBY” 

FREDERICK is the 
CEO and founder of the 
Automotive Training Institute. 
ATI’s 115 associates train 
and coach more than 1,400 
shop owners every week 

across North America to drive profits and 
dreams home to their families. This month’s 
article was written with the help of Coach 
Eric Twiggs. chubby@autotraining.net
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Productivity boost offers 

more value than price alone 
A parts discount can only do so much to boost a shop’s bottom line

T
oo many shop owners rely on their 

parts suppliers for merely good pricing; 

but there is much more a supplier can 

do to help shops increase productivity. 

A shop must diagnose vehicle problems, 

maintain the client relationship, obtain proper 

labor hours billed to ensure vehicles are repaired 

safely and in accordance with manufacturer rec-

ommendations, and have service levels exceed 

client expectations.

One important figure each service shop should 

know about its business is the average number of 

labor hours billed per repair order, which helps 

measure whether the shop is achieving the right 

service levels with each client.

To calculate this number, it is recommended 

that you take at least six months’ worth of labor 

sales. The longer the time frame measured, the 

more accurate the number.

First, take the closing number of the invoice 

and subtract the opening number. For example: 

the closing number of the invoice at Dec. 31 is 

23,474 and the opening number of the invoice on 

June 1 was 21,872. The difference is 1,602, meaning this many 

ROs have been written in the shop since June 1.

Second, add up the total dollar labor revenue billed in the 

shop from June 1 to Dec. 31. For example, let’s assume the total 

labor dollars billed was $227,056 for the six-month period.

Third, divide the total labor dollars billed by the labor rate 

of the shop. For example, if the shop is charging $90 per hour, 

then $227,056 divided by $90 = 2,522.8 labor hours billed for 

the six-month period.

Fourth, labor hours billed divided by the number of invoices 

written equates to the average number of labor hours per invoice. 

In our example, take 2,522.8 billed divided by 1,602 invoices writ-

ten, which equals an average of 1.57 labor hours billed per invoice. 

The industry must achieve a productivity level average of 

2.5 hours per invoice to provide professional vehicle mainte-

nance to the client. That is the goal to be achieved.

So what is the impact on a shop’s gross profit 

and potential net profit if a shop can increase 

their productivity by only 10 percent to start? In 

our example, the shop is averaging 267 invoices 

per month and averaging 1.57 labor hours per RO 

at $90 per hour. 

Without increasing the number of ROs writ-

ten or the labor rate, if we increased productivity 

by 10 percent from 1.57 hours to 1.73 hours per 

invoice, the results to additional gross profit can 

be found using the below equation: 

Invoices written per month x Average labor 

hours per invoice = Total labor hours billed per 

month  x Current hourly labor rate = Total labor 

revenue per month

So, with our current numbers: 

267 x 1.57 = 419.2 x $90 = $37, 728

And with increased labor hours: 

267 x 1.73 = 461.9 x $90 = $41,571       

The difference between the new and old pro-

ductivity is $3,843 per month! This will create an 

additional $46,116 gross profit and net profit from 

labor revenue alone for the shop in one year. 

This is a substantial additional amount of money earned 

compared to what any discount on parts could ever contribute to 

a shop’s bottom-line profitability. In addition to that, we haven’t 

even accounted for any gross profit earned from the parts sales 

that would be made with the increase in labor productivity.

Math is a very precise science. The numbers do not lie. Con-

sider talking to your team about how to increase productivity 

per vehicle rather than trying to bring in more vehicle volume 

or land a bigger parts discount from the supplier. Let’s teach 

the industry to work smarter, not harder. 

TALK TO YOUR 

TEAM ABOUT HOW 

TO INCREASE 

PRODUCTIVITY, 

RATHER THAN 

TRYING TO LAND 

A BIGGER PARTS 

DISCOUNT FROM 

THE SUPPLIER.

// FINANCIAL FIGURES

BOB GREENWOOD, AMAM, is president and CEO of 
Automotive Aftermarket E-Learning Centre Ltd. (AAEC), which 
provides business management resources for the automotive 
aftermarket. Bob has more than 36 years of business management 
experience and is one of 150 worldwide AMi-approved instructors.
greenwood@aaec.ca
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// SHOP PROFILE

Rural nirvana
Shop owner’s passion for automotive repair has been fostered since childhood

ROBERT BRAVENDER // Contributing Editor

Urban and rural markets have distinctly diff erent con-

ditions in which repair shops can thrive, and nowhere 

is this more evident than Mears Service Center. Located on 

Michigan’s west coast, there are pretty much just two econom-

ic engines in the region: agriculture and tourism. Gary Beggs 

founded the shop for one market, expanded into others, and 

achieved a level of quality that would work anywhere. 

The town of Mears is a small, unincorporated community 

near the base of the mountainous Silver Lake Sand Dunes, 

part of the largest freshwater dune system in the world, located 

along the eastern shore of Lake Michigan. “Silver Lake Sand 

Dunes are a big recreational vehicle area, so in the summer-

time the population explodes around here,” notes Tim Beggs, 

Gary’s son and a co-owner of the business.  

Besides the tourists, there’s the ‘snowbird’ phenomenon 

unique to the northern U.S.: older residents who head to warmer 

climates in the winter and return in the summer. Add in farmers 

gearing up their growing season, and the shop stays very busy. 

“Word has gotten out about us being an honest, dependable, 

reliable shop that knows what they’re doing,” Beggs reports. 

“Things have shifted from the agricultural/heavy duty market 

to having everybody else realizing we can get the job done, so 

they started bringing us their everyday vehicles as well.” 

Gary Beggs opened what was originally called Mears Truck 

and Tractor in 1988 after working on heavy-duty vehicles for 

the local road commission. But things evolved and automo-

tive work took hold, becoming a mainstay. “We don’t track 

our ratios scientifically,” Tim muses, “but I’d say it’s probably 

75 percent light duty, 25 percent heavy duty/agricultural, and 

it’s been that for probably the last 15 years or so. 

“If we don’t give our customers an excuse to go somewhere 

else, they probably won’t,” he explains. “So our philosophy’s al-

ways been that we work on just about everything.” This means 

running the gamut from big diesel tractors to gas-powered 

dune buggies, and maintaining the databases and training to 

cover them.  

“One (drawback) of living in a rural area is that most of our 

training classes are an hour to an hour and a half drive one 

way,” concedes Beggs. “We try hard to get to them, but it’s dif-

ficult. We’re a NAPA AutoCare Center, so they have a number 

of classes, as do some dealers in the region. Aside from that, 

a lot of our training is just on the job. Thank goodness for the 

internet; we scour the web, use iATN, Identifix, ProDemand. 

Sometimes we take a diagnosis on the chin and chalk it up as 

a learning experience.  

“We’ll find the solution; it’s just going to take us more hours 

than we can bill for,” Beggs continues. “We have a ‘don’t quit’ at-

titude — we generally get things figured out and squared away 

for the customers. Plus it takes us down the road; when we 

face a similar vehicle, we’re familiar with the system and can 

diagnose it better as we go.”  

After covering the repair market, the Beggs moved into 

retail. “We’re a dealer for Branson Tractors, Rhino Ag Equip-

ment, Country Clipper Zero Turn Mowers, Bercomac tractor 

accessories, Peco Lawn Vacs, BOSS snow plows, as well as 

6,000
Total square footage of shop

7
No. of bays

55
No. of customer vehicles per week

$1.5 million 
Annual gross revenue

Gary, Tim & 

Linda Beggs
Owners

1
No. of shops

29
Years in business

11
No. of employees

MEARS SERVICE CENTER
Mears, Michigan // www.mearsservicecenter.com
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other short-line equipment,” recites Tim. 

“We’ve been selling snow plows for 20-

plus years, but the tractors and mowers 

are a new addition within the last three 

to four years, so we’ve added an office 

person to track parts and inventory. 

Prior to that it was pretty much me and 

my dad running the office.”  

For his part, Tim Beggs grew up in the 

business — in this case almost literally, 

since the family’s home is on the same 

property as the shop. “I started work-

ing here when I was about 10 years old, 

cleaning toilets and mowing grass,” he 

laughs. “All through middle school and 

high school, during summer and spring 

breaks, after school, I was down here 

sweeping floors, pumping brake ped-

als, changing tires, changing oil. As time 

went on I started doing actual repairs.”  

After graduation he went to trade 

school but also went to college to earn a 

bachelor’s in a different field. “I stepped 

away from the business for two years,” 

Beggs relates. “But I found out my heart 

really is in automotive repair and came 

back; that was about eight years ago. I 

started back as a technician, became 

shop foreman, then manager.”  

Under his stewardship the shop re-

cently went through its third addition, 

and through it all, Beggs has to maintain 

their high standard of quality. “It really 

just comes down to our name being on 

the business — my dad’s and mine — so 

we ensure that our technicians are doing 

a good job. We take care of the customer, 

and the customer takes care of the rest 

of it, passing on their good experience to 

others, word-of-mouth.” 

And though their marketing may be 

old school, Mears Service Center thor-

oughly embraces technology. “One of 

the biggest steps we took was hooking 

up with AutoVitals for their digital in-

spections and paperless back shop,” says 

Beggs. “Going from scribbling on greasy 

paper to a tablet-based communication 

system between the front shop and the 

back shop has probably been the cata-

lyst to improving our efficiency.

“Every technician has a laptop on 

their toolbox and a tablet in hand, which 

gives them all the information they need 

to repair a vehicle,” he outlines, “from 

what the sold jobs are, to what parts 

are to be hung on the car, to torque 

specs and tire pressures. And this has 

launched us into a refining process.  

“We are a family-run shop, and we’ve 

been pretty loose, so we’re working 

on putting shop policies into writing 

so our guys have a clear understand-

ing of expectations. That’s becoming 

more and more important as we have 

more employees now than we’ve ever 

had,” Beggs states. “And improving our 

processes makes it even more exciting, 

becoming more effective and efficient, 

fine-tuning the business for our em-

ployees and customers.” 

ROBERT BRAVENDER 
graduated from the 
University of Memphis with 
a bachelor’s degree in 
film and video production. 
He has edited magazines 
and produced shows for 

numerous channels, including “Motorhead 
Garage” with longtime how-to guys Sam 
Memmolo and Dave Bowman.
rbravender@comcast.net
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The 5 most common hiring 

mistakes shop owners make
THERE IS MUCH MORE TO CONSIDER THAN KNOWLEDGE AND INDUSTRY EXPERIENCE

BOB COOPER // Contributing Editor

T
he top shops in America re-

alize that in order to build a 

successful business they will 

need to have team players 

who are self-starters that can produce 

and who will never compromise their 

ethics. Over the years I’ve not only been 

fortunate enough to hire many of our 

industry superstars, but I have seen hir-

ing mistakes made every day by shop 

owners all across America. In order to 

help you with your business, I’d like to 

share what I believe to be the fi ve most 

common hiring mistakes that shop 

owners make. 

1. They are afraid to pay top buck.

In business, there are a number of rules 

that are timeless, and one is that you get 

what you pay for. The reason the super-

stars can command top buck is pretty 

simple; it’s because they can produce. 

The techs and advisors who earn aver-

age incomes all have one thing in com-

mon: they produce average results, and 

average employees will never take you 

to the top. Every top shop owner that I 

have consulted with will agree that once 

you hire a superstar, you will quickly see 

that they are one of the best investments 

you will ever make. 

2. They are afraid to provide a 

respectable guarantee. Most shop 

owners are reluctant to give a respect-

able guarantee because they are afraid 

the new hire may not produce, and 

they will be stuck paying a big guaran-

tee. Now here are two important points 

that they don’t understand. First of all, 

if they believe they are providing the 

potential employee with a great op-

portunity, then providing a respectable 

guarantee shows the candidate that 

they have confidence in their business, 

and in the position they are looking to 

fill. Secondly, most shop owners are so 

concerned about how much the guar-

antee could cost them, they completely 

forget that if the employee doesn’t pro-

duce, there’s a simple solution: You let 

them go. 

3. They use the wrong criteria 

when making their employment 

selections. Most shop owners hire 

techs and advisors based on their level 

of knowledge and industry experience. 

Although those are both important con-

siderations, what’s more important is the 

attitude of the applicant, their aptitude 

and their ethics. A wise man once told 

me we hire people for what they know, 

and we fire them for who they are.  

4. They don’t look beyond the 

candidate. The shop owners who em-

ploy the superstars all realize that when 

they hire Larry they get Mary. What this 

means is that if the candidate has a sig-

nificant other in their life, you can rest 

assured that they will play a role in the 

candidate’s decision. This is why at Elite 

we encourage all of our clients to ensure 

their compensation and incentive pack-

age has what we refer to as “go-home” 

benefits. Examples would be retirement 

programs, paid holidays and vacations, 

well days, etc.  

5. They forget that the superstars 

will be interviewing them. The top 

shop owners all realize that the super-

stars they are interviewing will have no 

trouble at all finding a shop that will 

hire them. Accordingly, throughout 

the interview process the superstar will 

be interviewing the shop owner, and 

they’ll be asking themselves whether or 

not they would like to work at the shop. 

They will be evaluating you by the type 

of questions you ask, and the interview-

ing-qualification process you take them 

through. If at any time they feel you are 

hiring out of desperation, rather than 

ensuring it’s a great fit for everyone, 

one thing is for certain — they’ll walk, 

because what they are looking for is 

the opportunity to work at an ethical 

shop that enjoys a good reputation in 

the community, has team spirit and has 

leadership that allows them to clearly 

see their future with the company. 
SUPPORTERS

BOB COOPER is the 
president of Elite, a company 
that offers coaching and 
training from the industry’s 
top shop owners.   
contact@eliteworldwide.com
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WATCH + LEARN

WEEKSMONTHS

SERVICE REPAIR PROBLEMS AND 

SOLUTIONS THAT JUST MIGHT 

BENEFIT YOUR SHOP TECHNICIANS

MECHANICAL 
MOMENT

BMW HEADLIGHT COOLING FAN IS INOPERATIVE

VEHICLE: 2016 BMW M5 (F10), 

V8-4.4L, Turbo (S63T), Automatic 

Transmission

MILEAGE: 14,800

PROBLEM: Left headlight inoperative, 

but scan tool shows a front right outer 

fan “message.” No DTCs.

DETAILS: The vehicle came into the 

shop because the left headlight was not 

working. The MIL was not on. When the 

tech tried to pull diagnostic trouble codes 

from the headlight control module, there 

were none, but he did retreive an issue 

description — “Front right outer fan.”

This model BMW is equipped with a 

cooling fan designed to cool down the 

headlamp igniter module and headlamp 

control module. If the cooling fan does 

not work, the control module turns off the 

headlamp to prevent damage to other 

components.

CONFIRMED REPAIR: The tech removed 

the bumper and opened the headlamp 

assembly to have a clear view of the 

headlamp cooling fan. He tried to activate 

it with a scan tool, but it was not working. 

Next, the tech swapped the left and 

right fans and tried to activate it with the 

scan tool. The fan operated normally. He 

replaced the right headlamp cooling fan, 

and the problem was repaired.

This tech tip and others come from 

ALLDATA Tech-Assist, a diagnostic 

hotline of ASE-Certifi ed Master 

Technicians. Whatever technicians 

need — from creating alternative 

diagnostic strategies to providing 

step-by-step repair assistance — the 

Tech-Assist Team can deliver.

Learn more at ALLDATA.com.
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Hotel to be determined
New Orleans, Louisiana

JUNE 22-24

Arizona Automotive Training & Expo

WeKoPa Conference Center & Casino
Scottsdale, Arizona

JULY 23-26

2018 ASE Instructor Conference

Embassy Suites
Friscoe, Texas

AUGUST 8-10

NACE Automechanika 2018

Georgia World Congress Center
Atlanta, Georgia

OCTOBER 30-NOVEMBER 1

AAPEX 2018

Sands Expo
Las Vegas, Nevada

Share with customers: 

The dangers of potholes

MOTORAGE.COM/Potholes

How to make your 

shop stand out

MOTORAGE.COM/StandOut

2006 Honda Odyssey 3.5 

random misfi re case study

MOTORAGE.COM/RandomMisfi re

Scan tool tips for 

drivability issues

MOTORAGE.COM/ScanToolTips

1030

COUNTDOWN TO  

ATLANTA





30  MAY 2018  MOTORAGE.COM

TECHNICAL // TRAINING

ARE YOU READY?
PETE MEIER // Technical Editor

B
ack in 2005, I participated in 

a national contest looking for 

the “A/C Technician of the 

Year,” hosted jointly by the 

Mobile Air Conditioning Society and 

Carquest Technical Institute. It was a 

wonderful experience, with the semi-

fi nalists invited to the headquarters of 

Hendrick Motorsports for the last leg of 

the competition. Th ere, we were chal-

lenged fi rst with a 100-question written 

exam and then with a series of practical 

work stations that challenged our repair 

and diagnostic abilities. It was the fi rst 

year of the event, and I’m proud to say 

that I was the overall winner that year. 

A lot has changed over the last 12 

years and the knowledge that took me 

to the winner’s podium then is only 

somewhat applicable now. Are you up 

to date with all the new technologies 

and processes you’ll need to continue 

to successfully service these systems? 

The fundamentals have 

changed

I was around when R12 was the norm 

and charging a vehicle’s A/C system was 

simple. Using a manifold gauge set and 

a scale, we would charge the system to 

specifi cation and then add or subtract 

a bit to get the best pressure readings 

and the coldest air out of the ducts. And 

that process was fi ne, considering that 

systems of the day held two or more 

pounds of refrigerant.

But that is not an acceptable process 

today, yet I read of techs who are still 

using this archaic method. Why is this 

method no longer acceptable?  

System capacities are dropping with 

many late-model platforms equipped 

with less than a pound of refrigerant. 

Overcharging by as little as 10 percent 

can cause compressor head tempera-

tures to rise, leading to premature 

failure of the compressor itself. Un-

dercharging by the same variance will 

certainly impact the system’s ability 

to provide the comfort the occupants 

deserve. And if you’re confident you’re 

ok using that old RRR (Recovery/Re-

cycling/Recharging) machine you’ve 

had for years, you may want to think 

again. Unless it’s certified to at least the 

SAE J-2788 standard, it isn’t accurate 

enough for these cars either.  

And while we’re talking about refrig-

erants, have you tried to buy any lately? 

You may have run into a rude surprise 

when the man behind the counter asked 

to see your EPA Section 609 card! As we 

tried to tell you, the EPA changed the 

rules effective January 1 of this year. It is 

now required not only for the purchase 

of R12 (when was the last time you 

bought any of that?), but any MVAC re-

frigerant in containers over two pounds 

in size. And yes, the DIYers can still buy 

the little cans from the big box stores all 

day long. And no, I don’t get it either. 

Refrigerant levels aren’t the only 

specification that is dropping. Lubri-

cating oil specs are also on the decline, 

with several models using less than two 

ounces. That is vitally important for a 

few reasons. One, there is little room for 

error when adjusting the oil level while 

making a repair to any component in 

the system. On most of these cars, the 

oil stays in the compressor rather than 

flow through the system, but there is 

still a trace amount in the evaporator, 

condenser and other components. It 

is critical that you review the OEM’s oil 

balancing procedures to ensure that you 

ARE YOU READY FOR THE HVAC SERVICE CHALLENGES COMING TO YOUR SHOP? 

P
H

O
T
O

: 
W

A
R

D
 A

T
K

IN
S

O
N



Visit us at www.bendpak.com
© 2018 BendPak Inc. All rights reserved.

    Fidel Tayan

Sr. Customer Service Technician

INDUSTRY’S BEST WARRANTY

LOW COST OF OWNERSHIP

NATIONWIDE INSTALLATION

AFTER-THE-SALE SUPPORT

MORE SAME-DAY SHIPPING

SE HABLA ESPAÑOL

No one beats BendPak’s customer service!
BendPak’s rugged, dependable designs require very little service or maintenance, while our impressively low-cost 

replacement parts help you earn more and spend less. Plus, our 5-2-1 Standard Warranty is the best in the business. 
Should you ever require assistance, we offer 300+ Certified Service Centers, often within five miles of your location. 

When you choose BendPak, you gain lifetime access to our highly trained team of customer service specialists.
We promise to provide individual attention and support until the solution we reach is to your satisfaction.

Have Questions?

BendPak Has Answers.

“After calling and giving Fidel the serial number to 
the lift, he helped me in no time. I would recommend 
BendPak to anyone!” - Mike H.



1-800-253-2363 • bendpak.com
*Free shipping on BendPak products to the 48 contiguous states.

© 2018 BendPak Inc. BendPak is a registered trademark.

NO SUCH THING AS

“TOO TALL”

MRP $3,480
*FREE SHIPPING

 A

ND VALIDATE

D

Super-Tall Rise

For technicians challenged to work under a lift all day, common injuries stem from poor 
working posture and improperly fitted equipment. BendPak’s NEW 10,000-lb. capacity

XPR-10AXL and XPR-10XL two-post lifts feature over 80 inches of lifting height to absolutely 
tower above other lifts. Make all jobs easier and support the long-term health of taller techs. 

Plus, get the best warranty and after-sale support that only comes with BendPak. 



TECHNICAL

SEARCHAUTOPARTS.COM  VOL .137.05  33  

TRAIN ING

don’t over- or under-fill the system. As a 

side note, be sure to rotate the new com-

pressor through several times prior to 

start up to avoid accidentally causing a 

hydraulic lock when it engages. This isn’t 

due to the oil in the compressor, but the 

refrigerant that collects there when the 

vehicle sits. Two, the use of dye additives 

to inspect for leaks must be carefully 

monitored. It, too, can result in overfill 

issues if randomly added to the vehicle. 

And because the primary oil charge 

stays in the compressor, the dye will take 

a while to circulate through the system. 

You’ll have to inform your customer that 

they’ll have to drive the vehicle around 

for a while before returning to your shop 

for inspection. 

R-1234yf

Like it or not, R-1234yf is here to stay. 

Currently, there are nearly 41 million 

cars around the world equipped with 

the R-134a replacement. The first do-

mestic OE to use R-1234yf on a U.S. 

production car was GM, with two Ca-

dillac models in the 2012 MY. FCA 

(Jeep, Chrysler, Dodge and Fiat) was 

the fi rst domestic manufacturer to em-

ploy R1234yf on a wide scale, starting in 

the 2014 MY. Keep in mind that, at the 

time, R-134a was still the “go-to” gas in 

the States but OEMs were able to earn 

carbon credits if they switched over to a 

more “environmentally friendly” refrig-

erant. Th at becomes important to us in a 

moment, so hang in there with me.

Consider that now, most of these 

vehicles are out of factory warranty and 

heading to your shop for service. Are 

you prepared to deal with them? 

In order to service R-1234yf systems, 

you’ll need an SAE J-2843 RRR machine, 

an SAE J-2912 or J-2927 refrigerant ana-

lyzer, and an SAE J-2913 leak detector.  

These tools are mandatory to comply 

with the EPA law. A few companies are 

offering machines capable of servicing 

both R-134a and R-1234yf, so if you 

haven’t upgraded in a while, that may 

be a better option for you.  

Let’s take a closer look at some 

of these needs. I’ve found listings on 

E-Bay offering to sell you a new J-2788 

R-134a machine that has been “refitted” 

to service R-1234yf. Do NOT — I repeat, 

do NOT — try to take this shortcut. All 

they are doing is buying manifold line 

adaptors and fitting them to the lines. 

But R-1234yf is considered “mildly 

flammable,” and machines built to the 

REPLACING AN EVAPORATOR is a routine procedure, but if replacing one used in an 

R1234yf system be sure to use a new one that meets the SAE standard.

IT’S REQUIRED TO PERFORM A REFRIGERANT ANALYSIS on R-1234yf systems 

before the machine will let you recover the charge. It’s good practice to perform an analysis on 

ANY car you intend to connect to your service equipment.
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standards include components to limit 

the possibility of igniting the gas. Using 

a machine that is not so equipped 

could put you and your employees at 

risk, both physically and financially. 

Like Sheriff Justice said in the original 

Smokey and the Bandit, “You can think 

about it — but don’t do it!” 

Another requirement for servic-

ing R-1234yf is the need to perform 

a refrigerant analysis on the serviced 

vehicle before the machine will allow 

you to recover the vehicle’s charge. The 

identifier can be built into the unit, or at-

tached separately using a USB connec-

tion. The reasons for this are obvious. 

R-1234yf is not cheap, with a 10-pound 

container retailing for $1,000 in my area. 

This is a gas you are not going to want 

to waste, and you certainly don’t want to 

contaminate it with something that’s not 

supposed to be there. 

SYSTEM CHARGE CAPACITIES are getting lower every year. Only a machine certifi ed to 

SAE J-2788 or higher is qualifi ed to recover and recharge these systems.

YOU KNOW WHAT THE ORANGE CABLE MEANS, RIGHT? HV compressors require a 

special oil to avoid HV leakage that could result in a vehicle shutdown. 
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The (expected) reality

First, let’s squelch this rumor right now. Yes, the EPA has 

regulated a “phase down” of R-134a in the United States, but 

R-134a isn’t going anywhere for a long time to come. We will 

not be retrofi tting any R-134a cars to R-1234yf, like the fi asco 

we went through with R-12. However, I think we’ll see a lot of 

the opposite. DIYers for sure, and perhaps even some shops, 

will be using R-134a in R-1234yf systems. Th ere are more than 

a few problems with that idea, though. At the top of the list is 

the fact that it’s illegal. Since most OEMs earn emissions cred-

its for using R-1234yf systems, installing R-134a in its place 

is “emissions tampering” and that carries a hefty $25,000.00 

fi ne (per occurrence)! It is also in violation of EPA regulations 

regarding “acceptable use.” Either could put a shop that gets 

caught out of business.

And you can bet that DIYers who own cars equipped with 

R-1234yf that are out of warranty are going to sign on to Google 

the first day their system doesn’t cool as it should. Their favorite 

YouTube “expert” will show them how to top off their cars with 

R-134a, a procedure that hasn’t been “acceptable” for years on 

ANY modern A/C system. Or they’ll just blow whatever gas is 

left in the system to the outside air and refill the whole thing with 

R-134a. Either way, the charge is contaminated and you can’t 

recover it with your R-1234yf machine, and you certainly don’t 

want to contaminate the tank in your R-134a cabinet. 

Remember that old R-134a machine you have in the cor-

ner? That may now be your “junk” machine, used to collect 

whatever soup you find in your customers’ systems. Just make 

sure you use the right tank and dispose of the mix properly. 

Here’s another DIYer nightmare you need to be aware of. 

You’ll find YouTube videos that were made by “professionals” 

showing users how to use “Dustoff,” that aerosol you use to 

clean off your computer keyboard (and containing the SNAP-

approved refrigerant R-152a, a flammable gas) to charge their 

cars. That’s a potential safety hazard to your techs! What do you 

do, then? Sorry, Charlie, take that one down the road!

Let’s not forget the hybrids

While you’re shopping for that new machine, be sure you are 

aware of the needs of your hybrid and EV customers, what 

few there may be. Any vehicle using an electric compressor 

requires a diff erent type of lubricating oil — one that is not 

conductive — or you may fi nd yourself on a road call to re-

trieve a car that won’t start. 

But that’s old news, and we’ve covered that extensively in 

past issues of Motor Age. 

What we haven’t talked about are potential new service 

opportunities for your shop on the heating side of HVAC. In 

2013, Nissan introduced the first automotive heat pump sys-

THE 2017 PRIUS PRIME uses a “vapor injected” heat pump to 

keep occupants warm on those cold winter days. It also changes your 

diagnostic fl ow when faced with a “low heat” complaint. 

WHEN USED 

TO COOL THE 

CABIN, the Leaf’s 

refrigerant circuit 

is pretty normal 

with the exception 

of a few new 

components. 

WHEN HEAT 

IS NEEDED, 

the valves isolate 

the evaporator 

core and primary 

orifi ce tube 

from the circuit, 

instead forcing the 

pressure change 

to occur on the 

low side of the 

refrigerant path.
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GOOGLE R-134A TO R-1234YF ADAPTORS and you’ll be 

amazed at the results. These are designed to convert an R-134a 

manifold gauge set to R-1234yf fi ttings. There are even fi ttings that 

allow a direct connection between an R-1234yf service fi tting to an 

R-134a hose. 
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tem on their full electric model, the Leaf. 

In 2017, Toyota introduced a modified 

version, called a “vapor injected” heat 

pump system, on the Prius Prime. The 

introduction of this technology to pro-

duction cars may very well spike an 

interest by other automakers looking 

for any means to increase the EV range 

of their offerings. Toyota, for example, 

claims a 20 percent increase in range 

on the Prius Prime. These systems op-

erate similarly to the heat pumps used to 

heat our homes, but it does change the 

diagnostic flowcharts when it comes to 

troubleshooting a “low heat” complaint! 

Basically, a heat pump is just an A/C 

system running backwards. Instead of 

releasing heat to the outside air at the 

condenser, the condenser is used like an 

evaporator to draw heat into the refrig-

erant for later release in the passenger 

cabin. When you first look at the refrig-

erant circuit on the Leaf, you’ll find a fairly 

normal system when used for cooling. 

The only additions are an additional 

heat exchanger, two special valves and a 

second orifice tube. 

When heat is requested, the two 

valves are used to redirect refrigerant 

flow. One, the three-way valve (see ac-

companying illustration), redirects flow 

in order to bypass the orifice tube and 

evaporator. The other, a two-way valve, 

is closed to force refrigerant through the 

second orifice tube, called the Heating 

Orifice Tube.  

Let’s follow it around to fully under-

stand how the system functions, start-

ing at the point of pressure change. 

High pressure liquid refrigerant leaves 

the cabin’s inner condenser and passes 

through the heating orifice tube, where 

it drops pressure and, of course, tem-

perature. This allows the refrigerant to 

enter the condenser as a low pressure 

vapor (small droplets of refrigerant) at a 

temperature lower than the outside air 

temperature (OAT). Since heat travels to 

cold, the hotter outside air loads up into 

the refrigerant where the conversion to 

a low pressure gas takes place. 

This heat-laden low pressure gas 

now enters the compressor and leaves 

as a high pressure gas, further raising the 

temperature of the refrigerant. It then 

enters the inner condenser where the 

heat is transferred to the cabin by the 

circulation of the blower motor across 

the heat exchanger. The loss of heat be-

gins the process of returning the refrig-

erant to a liquid state on its way back to 

the orifice tube. 

In the case of the Leaf, if the OAT is 

too low for the heat pump alone, there is 

a supplemental PTC (Positive Tempera-

ture Coefficient) heater to back it up. 

The system on the Prius Prime is 

similar with one important difference. 

Included in the system is a liquid-gas 

separator and a small injection pump. 

The injection pump is used to inject va-

porized refrigerant in the compressor 

during the compression cycle. This is 

called an “economizer” and takes advan-

tage of the Vorhees Principle to increase 

the efficiency of the heat pump. Toyota 

claims that the heat pump system is ef-

fective to 14˚F. If you live in an area where 

it gets colder than that, don’t worry. The 

conventional heater core is still present 

as is a supplemental PTC heater.  

Yes, the HVAC systems in play today 

have come a long way since that 2005 

contest. Like other vehicle systems, 

they are featuring high technology and 

require service processes that have less 

room for error. As I asked at the start — 

are you ready? 
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ALTERNATIVES TO 
R-134A?
TRACY MARTIN // Contributing Editor

T
here are big changes under-

way with more coming to air 

conditioning for automobiles 

and light trucks made in or im-

ported to the US. New EPA regulations 

will require new vehicles off ered for sale 

starting in the 2021 MY to use a refriger-

ant other than R134a. OEMs have also 

been incentivized to use these alterna-

tives before the phase-out deadline, 

as they can earn emissions credits by 

making the change early. Th ese tradable 

credits can help manufacturers comply 

with new, stricter fuel economy stand-

ards. Remember the switch from R-12 

to R-134a? Will this refrigerant transition 

be the same? Not exactly. 

R-134a is not going to disappear in 

the same way as CFCs (chlorofluorocar-

bon) or R-12 did. R-12 was phased out in 

accordance to the Montreal Protocol in 

the 1990s, as it was found that the chlo-

rine contained in the refrigerant was 

creating a hole in the ozone layer when 

it was vented into the atmosphere. This 

phase out came in two parts. The first 

was that no vehicles from 1994 on could 

be manufactured or imported that used 

CFC refrigerants. A/C systems in new 

cars had to use hydrof luorocarbons 

(HFCs) or what is commonly called R-

134a. The second part of the phase out 

was the mandatory reduction in the 

supply of R-12 and U.S. production and 

imports of CFCs containing chlorine 

were cut. No R-12 refrigerant has been 

manufactured since 1996 and the only 

supplies left are “virgin” (original con-

tainers) or refrigerant that has been le-

gally recovered and reclaimed. 

In 2006, the European Union (EU) 

came out with a directive known as 

2006/40/EC. Their goal was to reduce 

the emissions of f luorinated green-

house gases from automotive air con-

ditioning systems with a gradual phase 

out across the EU. The first major date 

of the phase out was 2008, then 2011, 

and then finally on Jan. 1, 2017, any new 

vehicle using a refrigerant with a Global 

Warming Potential (GWP) higher than 

150 would be banned. 

Regarding refrigerants, the EU’s ac-

tion was a precursor for what transpired 

the US. In 2015, the Environmental Pro-

tection Agency (EPA) announced a new 

rule under their Significant New Alter-

natives Policy, or SNAP, called Rule 20. 

This rule dictated the eventual phase 

out of HFC refrigerants, including R-

134a, across the United States. The basis 

of the rule was that by the year 2020, or 

MY 2021, all new manufactured or im-

ported vehicles would not be able to use 

R-134a. There is room for a few exclu-

sions, but these can only push the date 

back to 2025.  

Why is R-134a being phased out? 

Unlike R-12, R-134a does not contain 

chlorine and does not damage the 

ozone layer. However, R-134a has a high 

GWP, which is a relative measure of 

how much heat a greenhouse gas traps 

in the atmosphere when compared to 

the amount of heat trapped by carbon 

dioxide (CO2). Those familiar with 

5-gas analyzer readings from a vehicle’s 

exhaust know that high CO2 readings 

indicate a nearly ideal air-fuel ratio, ef-

ficient combustion and optimum cata-

lytic converter operation. While high 

CO2 readings from a car’s exhaust may 

seem like a good thing, CO2 is a green-

house gas that contributes to global 

warming. GWP is expressed as a fac-

tor of carbon dioxide where its GWP is 

equal to 1. The GWP for R-134a refriger-

ant is 1,430, making it 1,430 times more 

harmful than carbon dioxide when re-

leased into the atmosphere. 

There are three refrigerants that can 

be used to replace R-134a: R-1234yf, R-

152a and R-744. More on these replace-

ments later. An interesting fact about 

the phase out of R-134a is that unlike 

A LOOK AT THE OPTIONS AND WHAT YOU’LL NEED TO KNOW ABOUT EACH

IN 1994, R-12 SYSTEMS could be 

converted to R-134a. But there will be no 

conversion of R-134a to R-1234yf.

PHOTO: HONEYWELL/SERCON REFRIGERATION LTD. AND DUPONT/CHEMOURS 
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the switch from R-12 to R-134a, there 

will be no mandatory reduction in pro-

duction or imports of the refrigerant, 

which means that supplies of R-134a 

should be stable both in availability 

and cost. However, the demand will 

start shrinking with each passing year 

because no new vehicles after 2020 will 

be able to use it. Over the next 10 or so 

years, vehicles that use R-134a will in-

evitably end up in junk yards and the 

production of R-134a will be reduced, 

then disappear completely. Instead of a 

phase out, R-134a will be economically 

starved out of existence.  

R-1234yf refrigerant 

To date, most auto manufacturers are 

using the hydrofluoroolefin (HFO) re-

frigerant R-1234yf as the replacement of 

choice for R-134a. Th e 2013 Cadillac XTS 

was the fi rst U.S.-made vehicle to use the 

new refrigerant. With a GWP of 4 (instead 

of 1,430 for R-134a), R-1234yf is more en-

vironmentally friendly. Unlike the transi-

tion between R-12 and R-134a, there will 

be no conversions between R-134a and 

R-1234yf. Due to the price of R-1234yf, 

some DIYers and a few shops may make 

under-the-table conversions. Th e two sys-

tems have diff erent designs, components 

and service ports. General Motors, Chrys-

ler and other manufacturers have chosen 

R-1234yf as the refrigerant to replace R-

134a. Honeywell, DuPont and other ma-

jor manufacturers are pushing the use of 

R-1234yf as the best alternative to R-134a, 

but this trend is not without controversy.  

German manufacturers Daimler, 

Volkswagen and others do not want to 

use R-1234fy in their vehicles but will do 

so for the near future to meet U.S. refrig-

erant regulations. Their reasoning stems 

from safety testing simulating head-on 

collisions, performed by Daimler in 2012. 

Daimler claims that R-1234yf ignited 

when the compressor ruptured and 

the refrigerant came in contact with the 

hot engine. In addition, they found that 

burning R-1234yf emits toxic hydrogen 

fluoride gas. In an accident, occupants 

could possibly choke to death on the 

toxic gas while trying to escape the ve-

hicle. The German Transit Authority, as 

well as DuPont and Honeywell, did their 

own testing and concluded that there 

was little risk from the use of R-1234yf, 

contradicting Daimler’s test results. Nev-

ertheless, Daimler, Volkswagen, Porsche, 

Audi and BMW are going forward and 

developing A/C systems that use R-744 

for use in select vehicles for the European 

market. Currently the Audi A8, Volkswa-

gen’s Phaeton and Mercedes E-class and 

S-class vehicles use R-744 in Europe. 

An interesting aspect of the debate 

regarding which refrigerant is the best 

replacement for R-134a may have some-

thing to do with cost. “Today R-134a 

costs about $120 for a 30 lb. cylinder. R-

1234yf costs around $700 for a 10 lb. cyl-

inder and R-744 costs $68 to fill a 100 lb. 

cylinder. The cost per pound works out 

as follows: R-134a at $4, R-744 at 68 cents 

and R-1234yf at $70 per pound. It doesn’t 

take a degree in economics to determine 

that selling R-1234yf refrigerant at $70 

per pound is more profitable than sell-

ing R-744 at 68 cents per pound. In the 

future, R-1234yf costs will be lower as 

production scales up and more OEMs 

are using it, but it will never be less ex-

pensive to produce than R-744, which is 

essentially CO2 — a waste product of the 

chemical industry. While R-744 systems 

will be initially expensive to manufac-

ture, their cost will come down as more 

auto makers employ these systems, es-

pecially on all-electric vehicles.

Technicians should have little dif-

ficulty adapting to R-1234yf, as it has a 

similar pressure/temperature relation-

ship and refrigeration cycle to R-134a. 

The expansion valve used for R-1234yf 

systems has an increased flow rate that 

compensates for a lower specific heat of 

evaporation. Other A/C system compo-

nents will look similar to those used in 

R-134a systems. The EPA requires that 

service ports of systems that use dif-

ferent refrigerants be non-compatible, 

and R-1234yf service equipment will not 

connect to R-134a A/C systems. Another 

THIS CONTAINER OF R-1234YF costs 

a lot more than the same size container of 

R-134a. R-134a costs about $4 per pound 

vs. $70 per pound of R-1234yf.

TECHNICIANS WHO SERVICE A/C 

SYSTEMS USING R-744 require safety 

training and certifi cation, as pressures in 

R-744 systems can reach over 1400 psi, 

and in high concentrations R-744 (CO2) can 

cause asphyxiation. 
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difference is the procedure for the re-

covery and recycling of R-1234yf, as it is 

more time consuming and utilizes more 

sophisticated leak and purity checks. In 

addition, the new refrigerant requires a 

dedicated, electronic or fluorescent leak 

detector. R-1234yf is classified as “mildly 

flammable” and contains hydrogen fluo-

ride, which can form toxic hydrogen flu-

oride gas when in contact with a flame. 

To safely service R-1234yf systems, 

technicians should seek training in the 

nuances of the recovery and recharging 

process, as well as the variations in the 

system components and processes. 

Of course, it has been a requirement 

for some time that technicians servicing 

any motor vehicle refrigerant system 

have EPA Section 609 certification. Most 

experts recommend that techs recertify, 

as the new test covers service and best 

practices for this and other new alterna-

tives. Lastly, this certification is required 

before a technician can purchase any 

MVAC refrigerant (and not just R-12 as 

it had been prior to the Jan. 1, 2018 — ef-

fective date of the new ruling).

R-152a refrigerant 

R-152a is the propellant used in aerosol 

sprays called “gas duster” products — of-

ten called canned air used to blow off 

computer keyboards or other electronic 

components. For A/C use in automo-

biles, R-152a is a more effi  cient refriger-

ant than R-134a. It has zero Ozone Deple-

tion Potential (ODP) and a low GWP of 

124. However, it is moderately fl ammable 

and can present a fi re hazard. Although 

it is difficult to ignite R-152a with only 

high-temperature surfaces or sparks as 

a source of ignition, it can be ignited by 

an open flame. This presents a poten-

tial safety concern in the case of a vehi-

cle crash, especially if the refrigerant is 

present in the passenger compartment. 

To overcome the concern of leak-

age into the passenger compartment, 

R-152a systems would use a secondary 

loop system that would keep the refrig-

erant contained under the hood and 

completely separate from passengers. In 

the secondary loop the refrigerant cools 

a chiller (liquid–liquid heat exchanger), 

which in turn chills a water/glycol mix-

ture that is pumped into the passenger 

compartment heat exchanger to provide 

cooling. Using R-152a has some advan-

tages over R-134a. It takes less fuel to op-

erate an R-152a A/C system. In addition, 

R-152a can use vehicle inertia to cool the 

secondary loop fluid and components 

during deceleration. To date the Society 

of Automotive Engineers (SAE) is testing 

the practicality of using R-152a for pro-

duction vehicle applications. 

R-744 refrigerant 

R-744 is the refrigerant name for carbon 

dioxide (CO2) and has been in use as a 

refrigerant since the mid-nineteenth cen-

tury, reaching its peak use in the 1920s. 

With the introduction of CFCs that oper-

ated at much lower pressures, the use of 

CO2 as a refrigerant declined. While many 

automotive manufacturers are using R-

1234yf in new vehicles, German brands 

like Volkswagen, Porsche, Audi and BMW 

have committed to R-744 as their refrig-

erant of choice; however, they will use 

R-1234yf for vehicles sold in the U.S. For 

its vehicles that use R-1234yf, Daimler 

will add an underhood “fi re extinguisher” 

that consists of an argon gas canister with 

spray lines directed at all parts that could 

come in contact with leaking refrigerant. 

Systems that use R-744 will have pres-

sures up to 10 times higher than those 

of R-134a or R-1234yf systems. Summer 

temperatures can produce system pres-

sures of 1450 psi (100 bar) or higher and 

adapting CO2 systems for automotive ap-

plications presents a signifi cant engineer-

ing challenge requiring unique compo-

nents and system layouts.  

CO2 is naturally present in the air 

we breathe at a concentration of 0.037 

percent and is not harmful. CO2 in high 

concentrations is a recognized hazard. 

At sea-level pressure and room tempera-

ture, CO2 is a colorless, odorless gas and 

therefore undetectable even at elevated 

concentrations. As the concentration 

of CO2 in air rises, it can cause head-

aches, dizziness, confusion and loss of 

consciousness. Because CO2 is heavier 

than air, it displaces oxygen and fatalities 

from asphyxiation have occurred when 

high concentrations of CO2 are present in 

confined spaces such as tanks, sumps or 

cellars. With the windows rolled up on a 

hot day, the interior of a vehicle would not 

be a good place to be if there is a refriger-

ant leak. Vehicles using R-744 have cabin 

air quality sensors that detect refrigerant 

leaks and let in fresh air if R-744 concen-

trations exceed 800 parts per million 

(average atmospheric levels are below 

400ppm). Even working under the hood 

with R-744 in a closed shop environment 

could be a safety hazard. For technicians, 

the combined chemical hazard and ex-

tremely high operating pressures of R-744 

will require specialized equipment as 

well as certification training.

The compressor in an R-744 system 

works under high median effective 

pressure and the pressure ratio (dis-

charge pressure to suction pressure) 

is relatively low when compared to an 

THE HIGH-SIDE GAUGE FOR AN 

R-744 A/C SYSTEM reads up to 2400 

psi. Normally pressures won’t be at this level, 

but 1400+ psi would be not uncommon as a 

high-side reading in summer weather. 
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R-134a system. The pressure ratio to de-

liver identical refrigerating capacity be-

tween R-134a and R-744 favors the R-744 

system. With a pressure ratio of 3.1 for 

R-744, vs. 5 for R-134a, the compressor 

used in R-744 systems is more efficient 

and physically smaller. Another advan-

tage of R-744 systems is that there is no 

condensation of the refrigerant. Appear-

ing similar, and located in front of the ve-

hicle’s radiator, a gas cooler replaces the 

condenser. The gas cooler rejects heat 

from the refrigerant at higher pressures 

than those generated in an R-134a sys-

tem, has better heat transfer and allows 

for higher velocities of refrigerant flow.  

In the R-744 refrigerant cycle, heat 

transfer takes place at supercritical tem-

peratures and the refrigerant cycle is 

transcritical, meaning it has a subcritical 

low-pressure side and a supercritical high-

pressure side. Unlike R-134a systems, 

when R-744 is subject to supercritical 

pressures, the pressure of the refrigerant 

is independent of its temperature.  

This means that for a given evapora-

tion temperature and minimum heat 

rejection temperature on exit from the 

cooler, a transcritical cycle has greater 

thermodynamic loss (cooling capacity) 

than the condensation cycle used on R-

134a systems.

The cons for using R-744 refrigerant 

are high initial cost for development 

(components must be designed for high 

pressures), in-vehicle and service equip-

ment leak detection sensing required, 

specialized training for technicians, 

safety issues related to asphyxiation 

and high system pressures. The pros 

for using R-744 as a refrigerant are it is 

non-flammable and non-toxic to the en-

vironment (GWP of 1), low cost (waste 

product of the chemical industry with 

global availability), smaller A/C compo-

nents, no recovery or recycling required 

(developing countries only) and heat 

pump capability for electrical vehicles. 

R-744 systems not only control cabin 

temperature but also humidity and air 

velocity, permitting automatic switch-

ing between external and internal air 

circulation. When used in multi-zone 

automatic A/C systems, it is possible to 

create an optimal microclimate for each 

individual passenger.

Electric vehicles can’t be left out of 

any discussion regarding what type of 

refrigerant will dominate A/C systems 

in the future. Each year more electric 

vehicles become available in the mar-

ketplace, and it’s only a matter of time 

before gasoline- and diesel-powered 

transportation will be uncommon and 

eventually eliminated. In an all-electric 

vehicle, heating the passenger compart-

ment using energy from the battery can 

reduce driving range by up to 50 percent. 

To solve this problem the A/C systems on 

electric cars will have to have heat pump 

functionality. Both R-1234yf and R-744 

have heat pump capabilities; however, 

in the case of R-1234yf, the heat pump 

function will only work as long as outside 

temperatures are above 23° degrees F. 

(-5°C). If the temperature falls below this 

level, additional energy from the vehicle’s 

battery will be needed to provide heat. By 

contrast, R-744 heat pumps supply more 

heat at temperatures below 23° F. 

In conclusion, R-744 A/C systems are 

more energy efficient and have greater 

cooling capacity than those that use R-

1234yf. With fuel economy as a consid-

eration, it takes more energy to power 

a vehicle with an R-1234yf A/C system 

than one using R-744. Combined with 

its limited heat pump capacity, R-1234yf 

is probably only a temporary solution 

for the replacement of R-134a, while 

low-cost R-744 has more promise for use 

in electric vehicles. R-1234yf will be in 

use for many years, but in the distant fu-

ture R-744 may ultimately replace it. 

ALL-ELECTRIC VEHICLES WILL REQUIRE THE A/C SYS-

TEMS to be used as a heat pump. Passenger compartment heat 

supplied by the vehicle’s battery alone can reduce drive range up to 

50 percent. This diagram shows the cooling cycle in reverse when an 

R-744 system is used as a heat pump.

THIS DIAGRAM REPRESENTS A GENERIC R-744 A/C SYS-

TEM IN COOLING MODE. The heat exchanger provides several 

functions for the refrigeration cycle including: transferring heat from the 

high pressure to low pressure side and enhancing system performance 

at high ambient temperatures.  
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A/C UPDATE FOR 
TODAY’S TECHS

STEVE SCHAEBER //

Contributing Editor

T
he Mobile Air Conditioning 

Society’s annual Training Event 

and Trade Show (MACS 2018) 

was held Feb. 14-17 in Orlando, 

and we learned a lot about what’s going 

on in the industry, some changes that are 

taking place, and even about where the 

industry might be headed in the near fu-

ture. Here’s a recap of just a few topics we 

discussed at the event. 

EPA’s HFC regulation thrown 

out

By now you probably know that in 2015 

the Environmental Protection Agency 

(EPA) fi nalized what’s known as “Rule 

#20,” which removed R-134a from their 

SNAP list of acceptable substitute re-

frigerants for newly manufactured pas-

senger cars and light trucks beginning 

with the 2021 model year. Th ey did that 

because of the refrigerant’s high GWP 

(global warming potential), which is 

1,430 times higher than CO2, and also 

to nudge the industry closer in line with 

Europe, which banned the gas in 2017.  

Right after that rule was announced, 

a lawsuit was brought against the EPA 

by refrigerant manufacturers Mex-

ichem and Arkema, which said the 

EPA did not have the authority to regu-

late HFCs, since they don’t deplete the 

ozone layer. (In the1990s Clean Air 

Act Amendments, Congress and the 

President gave the EPA the authority to 

regulate ozone-depleting substances 

such as R-12, but has not since directed 

them to regulate global warming gases 

like R-134a). In August, a U.S. District 

Court of Appeals agreed, reversing the 

regulation. 

This action is seen as a setback for 

advocates of climate protection and 

HFC reduction, including Chemours 

and Honeywell, manufacturers of R-

1234yf refrigerant, the HFO that has 

been replacing R-134a in mobile A/C 

systems since 2012, and which is now 

being used in approximately 60 percent 

of all newly manufactured U.S. vehicles 

and almost 100 percent of those cur-

rently being sold in Europe.  

Although they struck this down, the 

court offered that the EPA could accom-

plish the same goal using its authority 

under the Toxic Substances Control Act, 

or by using a “retroactive disapproval” 

approach. Chemours, Honeywell and 

the Natural Resources Defense Coun-

cil (NRDC), along with lawyers from 

the Trump Administration, helped to 

defend the EPA’s position in several 

court hearings, including a January 2018 

appeal that upheld the previous court’s 

ruling. Where this goes from here is still 

unknown, but with talk of possible con-

gressional legislation to ratify the Kigali 

Amendments, it’s surely not over yet. 

So, what does this mean for the mo-

bile A/C industry? We’ll have to wait 

and see, but we can expect that those 

manufacturers who have a lready 

THE CURRENT ENVIRONMENT, CHANGES AND WHAT’S TO COME FOR 
AIR CONDITIONING REPAIRS 

PHOTOS: STEVE SCHAEBER
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switched their vehicles over to use R-

1234yf will continue to fill them with 

the gas. We may even continue to see 

vehicle platforms change over to yf in 

the coming years, as many are planned 

changeovers that are far along in the re-

fresh or redesign process and are un-

likely to be reversed.  

For some brands that have not yet 

made any changes to their U.S. models 

(like Acura, Daimler, Infinity, Mazda, 

Porsche and Volvo), we expect that un-

less the EPA appeals this Court’s ruling 

— and wins — or revises the previous 

rule or even writes a new one, they will 

continue to use R-134a in their air con-

ditioning systems perhaps even into 

the next decade. 

There is also widespread support 

for the current changeover (and a lot of 

time and money has already been in-

vested) by industry advocates, OEMs, 

Tier 1 suppliers, parts, tool and equip-

ment manufacturers and distributors. 

Many repair shops and technicians 

have also invested in tools, equipment, 

education and training to work with the 

new refrigerant. 

Yet there may be a tiebreaker in this 

scenario, as there has been talk that if the 

EPA can’t work this out, then California 

may step in and do it for them. Some 

think it would be less complicated for 

Sacramento to adopt a similar regula-

tion than it would be for Washington 

to work this out. If it does go through, 

our expectation is that, similar to how 

the Right to Repair law works in Mas-

sachusetts (where only Massachusetts 

has the law, but the OEMs honor it across 

the country), then, too, would California 

have a law that’s honored across the land. 

Big changes for small cans

The summer of 2017 brought a new-

comer to A/C service, which was small 

cans of R-1234yf refrigerant. So far 

there are two companies manufactur-

ing them, and while each has a diff er-

ent take on the amount supplied, both 

cans are the same size and have similar 

features. Honeywell is making cans that 

contain 8 ounces of yf, while Chemours 

makes cans with 12 ounces. 

P
H

O
T
O

S
: 

W
A

R
D

 A
T

K
IN

S
O

N

THE ONLY WAY TO PROPERLY AND ACCURATELY CHARGE AN A/C SYSTEM is to 

use an R/R/R machine to fi rst identify and recover refrigerant. The same machine can then be 

used to evacuate the system and perform a vacuum decay test. If all is good, a small amount of 

refrigerant (about 10 percent) can be used to pressurize the system and perform leak detection 

before putting in the entire charge. Newer R/R/R machines that meet SAE Standards J2788, 

J2843 or J3030 can accurately charge a system to within ± 0.5 ounces.

ALONG WITH THE SELF-SEALING 

VALVE, California law requires a $10 

deposit with the sale of each can. Purchas-

ers can return the cans within 90 days to get 

their deposit back, and retailers must send 

the cans back to the manufacturer for “heel” 

recovery and container recycling.

LOOKING AT THE BACK OF THESE 

SMALL CANS OF R-1234YF REFRIG-

ERANT, you’ll see the fl ammability warning 

symbol, which is there to remind users 

about the hazards involved with this mildly 

fl ammable refrigerant. For safety, always 

check the system for leaks, and follow up 

your repairs with both a vacuum decay and 

pressure test before charging the system.
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Although MACS does not recom-

mend performing A/C system service 

with these small cans (their use is not 

supported by SAE or any vehicle OEMs, 

and there is no way to accurately charge 

a system with small cans), the reality is 

that these cans have been around for a 

long time and aren’t going away anytime 

soon. And since they are so prevalent in 

the marketplace and are now being filled 

with a mildly f lammable refrigerant, 

there a few things you ought to know. 

R-1234yf is classified by ASHRAE 

(the American Society of Heating, Re-

frigeration and Air Conditioning En-

gineers) as an A2L refrigerant, which 

means it’s mildly flammable compared 

to other refrigerants and chemicals 

used in vehicles and service facilities. 

Leaking systems should not be charged 

without first performing a leak detec-

tion procedure (and repairing that 

leak), followed up with proper vacuum 

decay and pressure testing. Not doing 

so can result in several safety and li-

ability issues, including EPA Section 

609 compliance. Proper equipment 

procedures should always be followed. 

Mind the tap

With these new small cans, we’re enter-

ing into an era with at least four diff erent 

types of small can adapters, and it’s very 

NO MATTER IF YOU’RE BUYING A 

SMALL CAN OF R-134A OR R-1234YF 

REFRIGERANT, whether it contains 8 or 

12 ounces, almost all of them have the same 

physical container size and shape. They even 

have the same ½” Acme standard thread on 

the top! The difference is in the direction of 

the thread. R-134a cans have the standard 

right-handed thread, while R-1234yf has the 

new left-handed thread. 

SHOWN HERE ARE TWO OF THE DIFFERENT CAN TOPS ON THE MARKET TODAY. 

The one on the left has a pierce-top while the one on the right has a self-sealing valve. Make 

sure you use the correct adapter! The piercing can tap will damage the self-sealing valve, either 

trapping the refrigerant inside the can by making the valve unusable, or destroying the valve to the 

point where it will no longer seal, thereby leaking out all the refrigerant. 

IF IT’S INSTALLED IN A HYBRID OR ELECTRIC VEHICLE, chilled glycol from an SL-MAC can also be used to cool the traction 

batteries. A similar system is used in Chrysler’s hybrid Pacifi ca minivan, which uses the A/C system with a refrigerant-to-glycol heat exchanger 

to chill coolant, which then cools the hybrid battery when necessary. In colder temperatures, the FCA system can also be used to warm the 

coolant, thereby also warming the batteries.
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important to match them up properly, en-

suring the correct can tap is being used. 

Failure to do so can not only prevent you 

from getting the refrigerant out of the 

can, but it could possibly leak out all of 

the contents, wasting the product, your 

money and polluting the environment. 

Current R-134a cans use a right-

handed, ½” Acme thread for the tap, 

similar to the right-handed thread used 

on larger 30-pound cylinders. But when 

the standards were being discussed for 

cylinders of R-1234yf refrigerant, one 

of the first topics was changing the 

threads over to a left-handed design. 

The reason was simply to avoid possi-

ble cross-contamination of refrigerants, 

should someone try using the wrong 

one. The threads are the same, but yf 

adapters turn to the left. 

There’s something else new with 

these cans: the self-sealing valve. Read-

ers in California and neighboring states 

are probably already familiar with 

these cans, since CARB (the Califor-

nia Air Resources Board) first required 

their use some eight years ago. But for 

the rest of the country these are new 

and likely to cause confusion. 

The self-sealing valve is pretty much 

what it sounds like. It’s a small valve 

built into the top of the can that’s de-

signed to reseal the container after use. 

That should be welcome news to fre-

quent users, as many of you know that 

without these valves a small can must 

be used up right away after opening, 

because any remaining contents will 

be lost. In fact, we’ve heard that after 

California implemented self-sealing 

valves in 2010, sales of small cans were 

almost cut in half, indicating that they 

do indeed work by preventing the un-

necessary venting of refrigerant. 

But users must now be careful to use 

the correct can tap or else that self-seal-

ing valve can be disabled or destroyed. 

Can taps for R-134a have right-

handed threads, so they won’t even fit 

NEW EPA RULES REQUIRE A SELF-

SEALING VALVE, but only on cans with 

refrigerant intended to recharge a system. 

Although some smaller cans of oil, sealant or 

dye may also contain refrigerant, its intent is 

to transport the product, and not to recharge 

the system. Cans like these do not require a 

self-sealing valve.

THIS MANUFACTURER OFFERS an 

adapter to connect their piercing-style re-

charge hose with their self-sealing cans.
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onto the yf cans. But for a period of time we’re going to have 

R-134a cans both with and without self-sealing valves, as well 

as R-1234yf cans both with and without self-sealing valves. The 

reason is because the EPA rule requiring their use didn’t take ef-

fect until January 1 of this year, and all the cans that were made 

up until that date without the valves are still allowed to be sold.  

The biggest problem occurs if someone tries using a 

piercing-type adapter on a can with a self-sealing valve. The 

piercing tap is likely to destroy the seal, either trapping the 

refrigerant inside (because the valve won’t reopen) or venting 

the entire can (because the valve won’t close). 

SL-MAC work continues

Most of you already know about the three mainstream mobile 

A/C refrigerants (R-12, R-134a and R-1234yf), and you may have 

even heard about R-744 (what we call CO2 when it’s used as a re-

frigerant). But there’s another low GWP (global warming poten-

tial) alternative out there, and if things go according to plan, it has 

the potential to make huge strides towards lowering the green-

house gas emissions of several emerging economies around the 

world. It uses a refrigerant called R-152a (difl uoroethane), but 

because it’s a fully fl ammable refrigerant, EPA won’t allow it to 

be used in a “direct expansion” system (one where the refrigerant 

directly expands in an evaporator located inside the passenger 

compartment). Instead, they require a “Secondary Loop” system 

(SL-MAC), which uses a refrigerant-to-glycol heat exchanger 

under the hood, and circulates chilled coolant inside the cabin. 

It’s being developed jointly by two powerhouse companies, 

MAHLE here in the U.S. and TATA Motors of India. Teams at 

these companies have been working on this project for sev-

eral years now, and the first completed prototype has already 

been built out by MAHLE at their facility in New York. They 

upfitted a Tata Aria crossover SUV with an SL system that 

provides chilled coolant to both the front and rear evapo-

rators. The system can provide just as much comfort while 

solving the flammability issue, but it also has the potential to 

avoid using the highly potent greenhouse gas R-134a in the 

millions of vehicles expected to be sold in the world’s emerg-

ing economies where R-1234yf is simply too expensive. 

Because the refrigeration portion of an SL-MAC system is 

physically smaller than a comparable direct expansion sys-

tem, it doesn’t require as much refrigerant. But perhaps the 

most noticeable benefit is that it can provide extended cooling 

time during idle stop periods. 

STEVE SCHAEBER is the Manager of Service 
Training for the Mobile Air Conditioning Society 
(MACS) Worldwide and Technical Editor of 
ACTION™ Magazine.
steve@macsw.org
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FROM THE 
FACTORY

ALBIN MOORE // Contributing Editor

I 
can remember back many years 

when you could buy a new car with-

out a heater — yes, a heater was an 

option way back when. Th ere used 

to be ads on the radio highlighting cars 

that came with a radio, heater and white 

sidewall tires. Th is was back in the ‘50s, 

and I must say that many things have 

changed when it comes to purchasing 

a new vehicle. So why upgrade to a new 

vehicle? Is your daily driver doing its job, 

or does it need to be replaced? 

When you stop and think about a 

car, the basic reason for having one is 

for transportation. Some people’s idea 

of basic transportation is different than 

others. Speaking from my own perspec-

tive, I like my daily transportation to be 

comfortable and quiet, have good han-

dling characteristics, be dependable 

and get fair fuel economy. I also want 

a vehicle that I don’t have to be work-

ing on all the time. After all, I work on 

cars and trucks every day — why would 

I want to have my personal ride in the 

shop for anything but normal service?  

When it comes to the basics of a 

vehicle today, not much has changed 

in the last 30 years. They still have a 

power plant, drivetrain, a steering sys-

tem and a braking system. How these 

SPRING OFTEN MAKES PEOPLE WANT A NEW CAR. THAT CLEAN, SHINY PAINT AND NEW 

CAR SMELL SURE HAS A WAY OF CAUSING PEOPLE TO REACH FOR THEIR WALLET.

PHOTOS: ALBIN MOORE



TECHNICAL

SEARCHAUTOPARTS.COM  VOL .137.05  57  

UNDERHOOD

components are controlled has changed, along with the 

creature comforts of the vehicle. I like to be able to take a 

drive in hot weather and be cool and comfortable when I 

reach my destination.  

This brings us to the question of a vehicle upgrade, pos-

sibly a new vehicle. Any time I walk through a dealership to 

get to their parts department, I will look at the new wheels 

they have sitting on the lot or the showroom, and wow, they 

want some real money for these vehicles. I guess I am a little 

spoiled; the last new car I bought at a dealership was in 1990, 

and since then the cars I have had were cars my customers 

didn’t want anymore. All it took was a little repair and service 

and I could have a good quality car for a few dollars. One of 

these cars was a 1983 Peugeot 505 Turbo diesel. Yes, I must 

use the words “dependable and good quality” quite loosely, 

but I did enjoy that car. One big problem though — my wife 

hated that car.  

For many years, vehicles have been equipped with A/C 

systems that work very well and are very reliable. Add some 

electronic gadgets to the A/C system, and you can call it a 

climate control system, or HVAC system for short (heating, 

ventilation and A/C). I think I can safely say that most of us 

either have owned or do own vehicles with both the manual 

and automatic A/C systems. I do enjoy the vehicles I have with 

automatic HVAC systems, since I can get in the vehicle and 

drive and not have to keep fiddling with the room tempera-

ture or the fan speed. Ah, creature comforts at their finest.  

Research on new vehicles

I have spent some time researching some things about buy-

ing a new vehicle. Once you get past the sticker shock of the 

price of this computer on four wheels, there are some things 

to consider. When you sign on the dotted line for the new ride, 

the value of that vehicle has just gone down by 11 percent. 

Let’s say you have just plunked down $38,000 for the new 

ride; it now lost $4,180. After the fi rst year, the value has gone 

down 25 percent, to $28,500. You just took a $9,500 hit on the 

value of the vehicle. 

When it comes to insuring the new vehicle, there is some 

good news. The new vehicle, with its active cruise and col-

lision avoidance system, is actually cheaper to insure than 

Coverages Limits or Deductibles 2011 Audi Q5 2017 Audi Q5

Liability 100,000/300,000 $186.00 $186.00

Property Damage 100,000 $108.00 $108.00

Personal Injury Protection 10,000 $73.00 $77.00

Uninsd/Underinsd Motorists 100,000/300,000 $82.00 $82.00

Uninsd/Underinsd Motorists PD 50,000 $20.00 $20.00

Comprehensive 100| - | 100 | 100 $139.00 $106.00

Collision 500| - | 500 | 500 $297.00 $257.00

TOTAL PER VEHICLE $905.00 $836.00

1

Further information:  www.repxpert.us

Time to focus on FEAD!
INA sets new repair benchmark.  
Perfectly tailored to each respective 

vehicle, the INA Front End Accessory 

Drive KIT contains everything you need 

for a sustainable repair.  

Nothing more, but nothing less.
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its older counterpart (Figure 1). My in-

surance agent did the calculations and 

came up with a mere $69 difference, 

but anything helps.  

Comparing vehicle A/C 

systems I’ve owned

I own several vehicles. One is a 2001 

Ford Ranger pickup. Th is is a very reli-

able vehicle, even with the odometer 

showing upwards of 270,000 miles. Th e 

A/C system is the basic CCOT (Clutch 

Cycling Orifice Tube) system. This is 

also reliable, which produces an ample 

amount of cold air, even on a very hot 

day. Th e A/C system is basic and con-

sists of an evaporator core, high and 

low pressure lines with a fixed orifice 

tube, an accumulator, a condenser and 

a compressor. The electrical controls 

are about as simple as it gets. Th e only 

function the Powertrain Control Mod-

ule (PCM) has is to control the magnetic 

clutch on the compressor. Th ere are no 

2 3

4
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bidirectional controls from a scan tool and all the blend doors 

and mode doors are either vacuum operated or mechanical. 

Any testing on this system must be done with a volt meter, a 

vacuum gauge or by watching things happen. 

The next car is a 2011 Audi Q5. This is a nice, comfortable-

riding vehicle with a very good A/C system. In this vehicle are 

many creature comforts (fancy A/C system and electronic 

gadgets). This vehicle has an automatic HVAC, which pretty 

much takes care of itself when it comes to keeping the pas-

senger compartment either warm or cool.  

Looking at the wiring diagram of this system shows it 

has seven different temperature sensors in the A/C system. 

It also has 10 different electric motors that control air f laps 

in the HVAC system. The system is controlled with a climate 

control module, which is on one of the data busses. Since 

this system is on the communication network, there is a lot 

of information available on the scan tool, not only diagnostic 

information, but bidirectional controls of most of the func-

tions of the HVAC system. I find great value in the ability to 

command things with a scan tool and be able to either see 

the component move on scan data, or be able to hear, see 

and feel it operate.  

This HVAC system is much more complicated than the 

2001 Ranger, although it has the same job — to keep the pas-

senger cabin warm or cool to the desire of the passengers. 

Now, this Audi has one more feature the Ranger doesn’t — it 

has dual zone HVAC. With this vehicle I can stay warm, even 

if my wife wants the cabin cooled off. All she has to do is to 

adjust the temperature on her side of the car to her preference. 

This feature is nice, although it adds a lot of difficulty to the 

repair and service of the A/C system.  

The 2017 Audi Q5 is an early production 2017 vehicle. It 

is powered by the 2.0 turbocharged engine, with automatic 

transmission. This is an AWD (All Wheel Drive) vehicle with 

9,500 miles on the odometer.  

This vehicle is much like the 2011, except for the collision 

avoidance and blind spot detection system. When it comes to 

the A/C system, it is close to identical to the older 2011. This 

particular vehicle was the last of the production with R-134A 

refrigerant. The late production 2017 Q5 came from the factory 

with R-1234YF refrigerant in its veins.  

Most new car warranties are pretty good when it comes 

to getting a problem fixed. Now, when it comes to damage of 

something like the A/C system, because of something other 

than a manufacturing defect, the system should be repaired to 

its original condition to keep the warranty in effect. Whether 

people are aware of it or not, when a new car is purchased, 

they are paying for the warranty the manufacturers put on 

the vehicle. You might think of it as paying forward for things 

that might happen on your newly purchased vehicle. When 

doing a repair to a vehicle, finishing off the job to make it look 

like the vehicle has never been worked on has its benefits. 

More on the 2017 Q5

Th is vehicle is one of the few brand new vehicles I see in my 

shop for regular service. Any time something new comes to the 

shop, I always like to take a close look at the vehicle to see what 

the vehicle manufacturers have done with the new models. 

Th is HVAC system bears a lot of resemblances to a lot of the 

Ford and GM vehicles I see, in that the system is controlled by 

a module that is on a data bus and most of the initial diagnosis 

of a problem can be done from the front seat with a scan tool.  

By using a scan tool, it is easy to see what kind of “creature 

comforts” are on this vehicle (Figure 2). Listed in the scan 

data are all the modules that could be on the vehicle. In the 

case of this Audi Q5, all the listed modules were not installed 

on the vehicle. Whatever it is, its a lot different than the 2001 

Ranger with the manual HVAC system. When it comes to 

getting a direction on a problem with the HVAC system, the 

direction can most times be found with a scan tool. Figure 3 

is a scan tool screen shot of the bidirectional controls for the 

QST

bartecusa.com [855] 877-9732
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HVAC system on this Audi. Under the 

hood, the system is laid out well, with 

easy access to most service items (Fig-

ure 4). The A/C label shows the system 

is still using R-134A (Figure 5). 

A broken Audi

It wasn’t long ago I was called to a body 

shop for an A/C problem on a similar 

2017 Audi Q5. Th e vehicle had hit an-

other car in the rear and had extensive 

front-end damage. The condenser, 

compressor and several of the A/C 

lines had been replaced and the sys-

tem wouldn’t work after the repairs. At 

this point, I was called in to see what 

the problem was. Before any testing is 

done, I always need to know what fl a-

vor of A/C system the vehicle is using. 

Th is is especially true when working on 

VW/Audi vehicles. Th is vehicle has the 

Climatronic Comfort system.

On any A/C problem, the first thing 

I want to know is if there is enough re-

frigerant in the system to at least get the 

compressor to operate. After verifying 

correct pressure, it was time to get a scan 

tool hooked up to see if there is any in-

formation stored in any module on the 

vehicle that might be of interest.  

A full module scan was performed 

and as usual with any body shop vehi-

cle, there were all sorts of circuit codes 

for lights. All the diagnostic trouble 

code information was stored and then 

all the DTCs were cleared to see if the 

A/C system would go back to working. 

This did not fix the problem, so now it’s 

time to get to work and find out why. 

On the second module scan I found 

three DTCs stored in the A/C control 

module. Fault codes 00457, 00256 and 

01592 are stored in the fault memory of 

the A/C control module and now that I 

have a direction, its time to find where 

the problem is.  

A little research into the problem, I 

found 00256 was for the G395 sensor 

A/C pressure temp sensor, which is in 

behind the grille 

a nd is screwed 

into the A/C con-

denser. The 00457 

is a network fault 

for J519, which is 

the body control 

module and the 

01592 is for t he 

air quality sensor, 

which is located 

in the A/C evapo-

rator box. At this point, I want to do 

something easy, these two sensors are 

behind plastic things and the heater 

box is not easy to get to. I opt for a look 

at scan data. By using the scan tool and 

accessing data block 054 in the HVAC 

module, I found the ambient tempera-

ture was -40˚F and the A/C pressure 

did not match what I had observed 

on the pressure gauges. This is a good 

thing, since this sensor is the easiest to 

access.  

The next step is to get a wiring dia-

gram of the system. A tip about work-

ing on VAG vehicles, the color wiring 

diagrams give a very good overview, 

but when you want pinpoint informa-

tion, use the V W factor y track dia-

grams. Many times the information 

found on these diagrams is priceless. 

The wiring diagram shows both the 

G395 sensor and the G238 sensor 

have a common ground at the 639 

ground connector that is on the left 

A pillar. One thing I have found about 

sensors like this used on VW vehicles 

is that they might look like any com-

mon two- or three-wire sensor, but 

most are not like the sensors used on 

Ford or GM vehicles. Don’t try using 

a jumper wire on these sensors! That 

can get expensive. This G395 sensor 

has a power and ground and a net-

work w ire that goes to the vehicle 

electric control module (body con-

trol module if it were American iron).  

Electrical basics say for this module 

to work, it needs a power and ground 

and network communications. With 

the easy access to this sensor, it is easy 

to test by using a DVOM. My testing 

found there was no ground to the sen-

sor, which would explain the readings 

I found on the scan tool. By using a 

wiring diagram of the grounding sys-

tem in this vehicle, I can see there are 

many different electrical components 

that are grounded at the 639 ground 

location. By knowing this, it is easy to 

turn the key on and see if any of these 

different things are working. One thing 

that caught my eye was that the wiper 

control module is grounded here. Turn 

the key on, turn the wipers on, the wip-

ers work and yes, the ground point is 

intact and working.  

With the ground point proved out, it’s 

time to look for damage to the wiring at 

the front of the vehicle, where the dam-

age was. Sure enough, about six inches 

from the G395 sensor, the harness had 

been crushed and the ground wire was 

broken. Fixing the wire brought the A/C 

system back to operation. Sometimes 

seemingly difficult problems can be 

quite easy to fix.  

ALBIN MOORE spent 
21 years in logging before 
opening a shop in 1992 
that specializes in drivability 
problem analysis. He is an 
ASE CMAT L1 technician 

with 40 years of analyzing and fixing 
mechanical and electrical issues. 
bwrench@yahoo.com
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WE ARE NOT ALONE
PETE MEIER // Technical Editor

A
few months ago, I had the 

awesome opportunity 

to travel to Sydney, New 

South Wales, Australia. 

Outside of the city hub is the communi-

ty of Th ornleigh, home to our Motor Age 

Training CONNECT partner, AutoMate.

One of the purposes of the trip was 

to film some videos introducing Motor 

Age to their existing Australian sub-

scribers and to introduce AutoMate 

to you, our faithful readers. Along the 

way, I had the opportunity to meet 

Aussie shop owners, technicians, edu-

cators and corporate reps. Invariably, 

the conversation drifted to the same 

topics they do here: the growing techni-

cian shortage, the challenges of staying 

current on technology and systems the 

OEMs are developing, the availability of 

training (of any kind) and other chal-

lenges faced by those in the automotive 

repair aftermarket. 

I found that we have way more in 

common than I thought. 

Keeping up in the U.S.

While I was halfway around the world, 

U.S.-based technicians were gathered 

for the annual VISION training confer-

ence, held in Overland Park, Kansas. VI-

SION is one of many aftermarket train-

ing opportunities offered around the 

states. Others include A.T.E. (Automo-

tive Training Expo) in Seattle, the TST 

“Big Event” in Tarrytown, New York, 

and, of course, NACE Automechanika, 

to be held this year in Atlanta, Aug. 

8-10. In addition to these major train-

ing events, corporate training depart-

ments like CarQuest Technical Institute, 

WORLDPAC, NAPA, Federal-Mogul 

and so many others are making training 

available to the aftermarket in dedicat-

ed training facilities or are “on the road” 

in local communities. And for those 

who can’t make it to a “live” event for 

whatever reason, there are web-based 

training opportunities held by several 

reputable organizations, including ours. 

In short, there is training available 

if you want to learn. The problem here 

in the states is an overall apathy among 

techs regarding training. Many seem 

to think they can continue to get by on 

skills learned years ago, and have — to 

some degree. But if your repair or ser-

vice process results in a premature sys-

tem or component failure, how do you 

know? If your repair simply failed, how 

do you know? The customer doesn’t al-

ways come back to complain; they just 

seek another repair shop.  

Sometimes, it ’s because a tech 

doesn’t know what he or she doesn’t 

know. Unfortunately, in a few cases, 

it’s more a matter of “I don’t care what 

I don’t know.” 

Recently, a noted corporate train-

ing manager and I were talking about 

this very topic when the light bulb 

went off. It’s not the fault of the techs 

alone; shop owners play a huge role 

in creating this culture of apathy. I’ve 

heard so many times that “my boss 

A RECENT TRIP TO THE LAND DOWN UNDER TAUGHT ME THAT THE CHALLENGES WE FACE 

ARE SHARED AROUND THE WORLD. CAN WE SET A COURSE THAT OTHERS MIGHT FOLLOW?

AN AUSTRALIAN LANDMARK recognized around the world, the famous Sydney Opera 

House, as seen from the harbor ferry.
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won’t give me the time off ” or “won’t 

pay for the training” or any of 100 

other comments just like these.  

The attendees who turned out for 

Automechanika in 2015 and again in 

2017 were, overall, techs who had never 

attended any kind of training event in 

their lives but could then because we 

made it affordable. And more impor-

tantly, they were “hungry” to learn — 

engaging their instructors, offering 

their own experiences and asking prob-

ing questions. It proved to me and a few 

others what I had felt from the start —

that the majority of technicians in this 

country want to learn, want to grow 

and want to make a better life for them-

selves and their families. But many lack 

the resources or the knowledge of how 

to do this. That’s where the boss comes 

in — a lesson reinforced by one of the 

Aussie shop owners I met with. 

Keeping up in Australia

David Proglio is the owner of McGrath 

Hills Automotive, a European specialty 

shop not far from the AutoMate studios. 

I asked David what his thoughts were 

on training as a shop owner and as a 

technician. He absolutely believed in 

the need to stay trained and to continue 

his and his team’s technical education. 

But he also shared that live training 

events were few and far between there, 

and many of those that were offered 

were more “infomercial” than “informa-

tional.” He relies on internet services to 

provide him with the resources he and 

his two line technicians (“tradesmen,” 

in Australia) need to stay current. I was 

pleased to hear he and his team en-

joyed our webinars and Trainer videos 

and that he is a participating member 

of iATN, the International Automotive 

Technicians Network.

An additional training resource he 

has been using for a long time is Auto-

Mate. He is a long-time subscriber to 

the AutoMate platform we now offer 

as Motor Age Training CONNECT 

to U.S. professionals. David and his 

crew watch a video over lunch every 

week or two, and find them a perfect 

supplement to their training regimen. 

Most importantly, David has made 

continuing education an integral part 

of his business model. Continuing edu-

cation is mandatory and routine, not 

a burden or unnecessary expense. In 

fact, David shares his strong belief that 

failure to continually grow your people 

will eventually cause you to lose them 

to a competitor who will. Shop owners 

— are you listening to this? 

When you encourage and support 

the continuing education of your staff, 

you’re not losing money — you’re mak-

ing money. How much would be added 

to your bottom line by reducing come-

backs? Or improving the efficiency of 

your team? How much does it cost you 

to acclimate a new hire? 

Which leads me to another impor-

tant similarity you and David share: the 

challenge to bring in new talent.  

IT DIDN’T TAKE LONG FOR PETE TO LEARN that Australian shop owners face the 

same challenges as those in the States — and a few more. 

MOTOR AGE TRAINING CONNECT, powered by AutoMate, is one solution in continuing 

your growth as a technician. 
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The global shortage

Finding talented new technicians is a 

challenge that is global in nature. Tell the 

Australian government you’re an auto-

motive mechanic and watch your visa 

process speed right along. Th e country 

is literally importing technicians from 

around the world. And they are compet-

ing with you and every other country in 

the world for that talent.

But the way Australian shops at-

tempt to fill the void is vastly differ-

ent from most U.S. shop owners. In 

Australia, there is still an apprentice 

program (of sorts) that must be com-

pleted before an individual is certified 

as a “tradesman” and licensed to work 

on cars. The process takes about four 

years to complete. In the past, appren-

tices were actually “indentured” to the 

shop owner for that four-year period, 

under contract to stay with that shop 

for the duration. The apprentice would 

work under the guidance of the shop 

owner or a designated tradesman four 

days a week and attend an automotive 

trade school program one day a week. 

The shop owner paid his apprentice a 

wage and covered some of the school 

expenses while the government paid 

the rest. The system is stil l similar 

today, but the contract is not quite as 

binding and there is more of a part-

nership between the shop owner, the 

school and the government. 

In the U.S., we have a significantly 

greater number of automotive pro-

grams (even on a per capita basis) than 

Australia does. The closest program 

to David is nearly 45 minutes, while 

nearly every public school district of-

fers some kind of trade program in the 

states. David had never heard of an 

industry advisory council, but admits 

he would gladly participate if one were 

established. Here, each public school 

program has an advisory council, but 

they can’t find enough interested shop 

owners to fill them.  

Shop owners — are you listening? 

Automotive apprentices in Austra-

lia learn by hands-on guidance from 

their tradesmen mentors and fill in 

the gaps with classroom hours. Here, 

we put students through two years of 

post-secondary classroom/lab train-

ing, but provide very little practical ex-

perience while they are in school. The 

result is students who have lost much 

of what they’ve learned because they 

have had no real-life experiences to 

drive the knowledge home. Some shop 

owners get it, and they mentor their 

new charges as carefully as their Aus-

sie counterparts. Most, I’m afraid, don’t 

and treat new graduates in one of two 

ways: either expecting them to know it 

all right out of the gate or making them 

shop go-phers, charged with cleaning 

toilets and taking out trash. It’s a top 

reason many young techs cite for leav-

ing our industry for more lucrative op-

portunities, of which there are plenty. 

Fortunate to be an American 

(shop)

I can’t close out this month’s column 

without sharing one other key element 

that I learned while traveling. Here, we 

take for granted our access to OEM 

service information and tooling. Th at’s 

a luxury David and his Australian coun-

terparts don’t share. They can’t access 

OEM service information; they can’t 

access or perform reflashes. They can 

only access a few of the OEM scan 

tools we can and should a customer 

vehicle require such service, the clos-

est dealer is often miles away. The 

fight is on to get an Australian version 

of “Right to Repair,” and hopefully, 

they’ll win the right to access soon.

Overall, though, the similarities be-

tween ourselves and our Australian 

cousins outweigh the differences. They 

are driven by the same love of cars, the 

same love of the diagnostic challenge, 

the same desire to learn and grow and 

the same desire to earn an honest living. 

And they are struggling to overcome the 

same challenges we are. Isn’t it time to 

recognize that these issues are not just 

an American or Australian problem, but 

issues challenging the global automotive 

repair community?  

DAVID, THE OWNER of McGrath Hills Automotive, specializes in European makes.
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SOMETIMES IT 
TAKES A VILLAGE

BRANDON STECKLER //

Contributing Editor

W
e begin the saga at 

Assured Autoworks 

in Melbourne, Fla. 

This reputable shop 

is owned and run by my good buddy, 

Brin Kline. Like many times before, he 

acquired the subject of this month’s 

article as a “tow-in” from another lo-

cal shop. Th e original complaint from 

the owner of this 2011 Chevrolet Aveo 

— with a 1.6L MFI with an automatic 

transmission and 59,661 miles on 

the odometer — was that the vehicle 

lacked power output and had DTCs 

pertaining to an exhaust cam sensor 

fault. Upon further investigation, the 

original repair shop found a broken 

reluctor tooth on the exhaust cam. Th e 

cam was replaced, along with the tim-

ing chain, guides and both the intake 

and exhaust cam phasers. Th at repair, 

although obviously required, led to 

disappointment and self-doubt as the 

MIL remained illuminated and the ve-

hicle still performed unsatisfactorily. 

Th e original repair shop disassembled 

the front of the engine many times to 

double and even triple-check the cam 

timing only to fi nd everything still ap-

peared to be indexed as intended. Th e 

original shop also pointed out several 

clues that led them to believe the cyl-

inder head had been replaced with a 

used one. Th at included the heat-sen-

sitive “button” designed to indicate if 

the engine was ever overheated. It was 

noted that the vehicle was purchased 

wholesale and that no further history 

of the vehicle was known. Th is is where 

Brin jumped in to apply his skillset as a 

diagnostician — a skillset his shop has 

developed a reputation for. 

Grabbing the low-hanging 

fruit

Th e vehicle was scanned for DTCs (Fig-

ure 1). Brin and his tech quickly ruled 

out the cause of the fi rst two DTCs as 

both solenoids were left disconnected 

from the previous shop’s diagnostic at-

tempts. All DTCs were cleared and a 

road test of the vehicle was carried out…

at least, the attempt was made. At an 

idle of 735 rpm, the little Aveo’s 1.6L en-

gine generated a manifold vacuum just 

slightly stronger than 11 in/Hg (Figure 

2). From experience, we expect vacuum 

levels closer to 20 in/Hg (at sea level) 

from a healthy engine. Sometimes the 

engine struggled to idle and other times 

it simply couldn’t get out of its own way. 

During the road test, the faults for MAF 

and MAP were obvious. As stated be-

fore, the vehicle had performed very 

poorly, almost as if the cam timing was 

set incorrectly or it was starving for fuel. 

Brin monitored some key inputs regard-

ing the breathability of the engine and 

considered the exhibited symptoms to 

help pinpoint the nature of the fault. 

Th ese PIDs will determine if the engine 

is being fueled properly or not and if the 

incoming air is being weighed properly. 

Th ey included: 

•  ACTUAL and DESIRED camshaft 

positions 

ACCESS TO PEOPLE ACROSS THE GLOBE LED TO A COLLABORATIVE DIAGNOSIS THAT 

SOLVED AN ELUSIVE COMPLAINT ONCE AND FOR ALL

1

PHOTOS: BRANDON STECKLER
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• MAF 

• MAP 

•  ACTUAL and DESIRED 

throttle angle 

• LOAD 

• Fuel Trim 

The vehicle again failed 

to accelerate properly. Al-

though it lacked power, the 

throttle position indicated 

the PCM’s intent to acceler-

ate. The car, however, did 

so reluctantly. The throttle 

position displayed approxi-

mately 48 percent when 

the APP indicated a request for acceleration (perhaps a state 

of “limp” or “default?”) This made it impossible to perform a 

proper Volumetric Efficiency test. The fuel trim showed no 

signs of correction, indicating that the engine was fueled prop-

erly, given the amount of air it was inhaling. What’s contradic-

tory, though, is the camshafts’ DESIRED and ACTUAL PIDs 

reflect no deviation from one another. Meaning, the timing 

components were installed correctly and phasing as com-

manded (Figure 3).

Justifi ed exploratory surgery

In reviewing the scan data, the PCM seems happy. It’s breath-

ing right… but it’s not breathing right, if that makes any sense. 

Proving what is good with the engine holds as much diag-

nostic value as discovering what is wrong with it. One way to 

verify that the PCM is correct in its interpretation of camshaft/

crankshaft correlation is to scope the signals over an entire 

engine cycle. Brin did just that with his scope. He then used 

the scope’s vertical cursors to determine how many degrees 

each camshaft signal transition was from a common point of 

reference. Like many elite technicians, Brin is one for sharing 

information to better hone his skills and so that others may 

learn as well. In return, when Brin calls on his pals for some 

needed info, they are happy to oblige. Reaching out to friends 

across the country, Brin had access to the same capture but 

from a known-good vehicle. He simply compared his capture 

to the known-good and determined that (according to the 

camshaft/crankshaft signals) the engine was timed properly 

(compare Figures 4 and 5).

Of course, the possibility of a damaged locator or shear 

key could certainly have one of the shafts out of time, while 

the reluctors remained in time. He could certainly have re-

moved the valve cover for a visual inspection to prove or 

disprove that theory. However, Brin values his time and 

through networking with other like-minded technicians, 

Brin has learned and practiced (many times over) using 

his mind and tools to force the fault to surface, rather than 

chasing down the fault. In lieu of disassembling the top of 

the engine for visual inspection, a more efficient approach 

was chosen initially. Using a series of easy-to-perform test 

procedures to justify more involved forms of analysis likely 

2



TECHNICAL

68  MAY 2018  MOTORAGE.COM

GARAGE

leads to the most efficient diagnosis. 

With the use of an in-cylinder pres-

sure transducer and the scope, Brin 

observed the changes in pressure for 

one of the cylinders while cranking 

the engine over through multiple en-

gine cycles. This allows for an evalu-

ation that will yield him a reason for 

disassembly. Like many others, Brin 

doesn’t wish to disassemble anything 

unless he knows he will find a fault. 

That is exactly what this type of test-

ing will provide for him — a reason to 

disassemble. 

Multiple arrows in the target

Like any other type of testing, practice 

and acquiring a library of known-good 

captures will give you the trained eye re-

quired to spot “bad” because you’ve be-

come confi dent in what “good” looks like. 

While viewing the in-cylinder compres-

sion capture acquired from our poorly 

performing Aveo, the waveform exhibits 

some very strange characteristics. When 

compared to the known-good captures 

Brin has access to, the peak compres-

sion is signifi cantly lower in the suspect 

vehicle. What’s very strange is the fact 

that a visible exhaust plateau is present 

during cranking. Th is is a very atypical 

characteristic of a cranking compression 

event. Th e presence of this plateau is due 

to the in-cylinder vacuum of over 16 in/

Hg being generated (Figure 6). What’s 

equally as revealing is the late closing 

of the intake valve. Th e late intake cam 

is the most likely cause for the deep in-

cylinder vacuum as well as the low com-

pression (Figures 7, 8).  So, lets recap for 

a moment:

•  no timing correlation DTCs, but 

breathability DTCs present 

•  engine breathes improperly and 

performs poorly 

•  fuel trim doesn’t indicate a skewed 

air mass input 

•  timing signals indicate proper cam/

crank correlation 

3

4

5

6
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•  in-cylinder pressure testing exhibits 

a very late intake camshaft 

There is no doubt that a mechanical 

fault is present in the engine. How can 

this be? Perhaps a damaged keyway on 

the intake camshaft? 

The fi reside chat

A discussion was carried out via Fa-

ceBook Messenger among a group of 

enthusiastic diagnosticians. We ana-

lyzed the information that Brin pre-

sented to us and weighed the facts. 

Due to the indication of the used cyl-

inder head installation, we used logic 

and determined that perhaps an in-

correct intake camshaft was installed 

(difference in application). With this 

information, the confidence grew and 

Brin found a known-good in-cylinder 

capture from a previous model year 

of the same vehicle platform. Again, 

the networking provided him with the 

capture. It reflected, almost identically, 

the same characteristics of his suspect 

vehicle. A new in-

take camshaft was 

ordere d and as 

you can see by the 

comparison of the 

intake camshafts, 

the proof is clear 

(Figure 9). The re-

luctors are config-

ured the same. It’s 

the actual clocking 

of the lobes that is 

signifi cantly diff er-

ent, model year to model year. It con-

clusively explains:

•  why no correlat ion DTCs were 

present 

•  why the cam/crank correlation 

waveforms reflected proper timing

• why t he eng i ne per for med so 

poorly 

Fishing with a net instead of 

a pole

Regardless of your level of experience in 

any realm, including automotive driv-

ability analysis, there is always someone 

who has some experience, information 

or data that you don’t currently possess. 

Said another way, it’s benefi cial to net-

work with others. With the compound 

knowledge and experience, everyone 

involved prospers and grows. The au-

tomotive industry as a whole continues 

to move forward in a positive direction 

and you will build friendships that can 

last a lifetime.

I want to take a moment to not only 

thank all of the participants who took 

the time to offer their input, but also 

indicate where the participants of this 

case study were actually located. It 

amazes me that we can be thousands 

of miles apart and still have a conversa-

tion like we are all elbows up at the bar, 

enjoying a few beers together! 

Special thanks to these gentlemen 

for their contribution: Brin Kline, As-

sured AutoWorks in Melbourne, Fla.; 

Brian Culotta, Dave’s Auto Care in 

Chardon, Ohio; Justin Miller, JM Diag-

nostics in Herriman, Utah; Matt Wallce 

in Clover, SC; and Scott Brown, Diag.net 

in Fontana, Calif. 

BRANDON STECKLER

is a working technician at 
Lykon Automotive in Bristol, 
Pa. He has worked in the 
field for over 18 years and 
holds ASE certifications 

A1-A9, X1, L1, L2 and L3 and C1.
theboywonder13@comcast.net
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AC MACHINES
Robinair manufactures multiple A/C 

machines including premium, automatic 

function machines like the 34988NI 

for R-134a recovery, the AC1234-4 

for 1234yf recovery and the economy 

manually-operated machines including 

the 34288NI, offering simple operation 

for R-134A recovery. Robinair machines 

recover up to 98.5 percent of refrigerant 

for a more thorough system service.

WWW.ROBINAIR.COM

DIAGNOSTICS PRODUCT LINE
Due to ongoing positive marketplace 

feedback, the Pico NVH Diagnostics 

product line now includes six different 

kits. The primary difference between 

the Pico Starter, Standard and Ad-

vanced NVH kits consist of more ac-

cessories for making measurements in 

additional vehicle locations. The new Essentials Starter, Standard 

and Advanced kits provide similar capabilities for buyers who 

don’t yet own a PicoScope oscilloscope.

WWW.PICOAUTO.COM

PARTS KIT 
Four Seasons® introduces 

the Dodge Ram Cummins 

Diesel problem-solving 

parts kit, complete with 

everything that expert 

technicians need all under 

a single part number. With this new kit, we help take the guess 

work out by including a premium quality new compressor, fan 

clutch, liquid line with orifi ce tube, accumulator, PAG oil and all 

necessary o-rings, gaskets and seals, all under one part number.

WWW.4S.COM

WHEEL ALIGNMENT SYSTEM
Shops looking to increase wheel 

alignment business have found the 

answer with the new John Bean® 

V2100 Wheel Alignment System. 

Featuring state-of-the-art, productivity-

enhancing technology, this new aligner 

will provide users fast and accurate 

real-time measurements. One of the unique offerings of the new 

John Bean V2100 Wheel Alignment System is the VIN scanner 

that allows the user to have immediate access to vehicle history.

WWW.JOHNBEAN.COM

BRAKE PADS
Are you in need of brake pads that 

are ready to roll? Akebono Ultra-

Premium Brake Pads, one of the many 

OE nameplates NAPA carries, offers 

the aftermarket’s only OE-validated, 

application-specifi c ceramic friction technology. Their unique for-

mulation provides fade-resistant, fast-recovering, ultra-quiet, low-

dusting stopping power. Akebono Pro-ACT®, Akebono Euro® and 

Akebono Performance® Brake Pads don’t require initial break-in, 

which means they’re ready to perform right out of the box.

WWW.NAPAONLINE.COM

SCAN TOOL
Snap-on® ZEUS™ with Intelligent 

Diagnostics provides the functions 

and tips needed to diagnose and 

repair any issue. ZEUS guides 

technicians through every step and 

displays only information relevant 

to the specifi c vehicle and fault 

code. ZEUS uses “Smart Data” to automatically confi gure the 

display, showing vehicle data parameters relevant to the fault 

code, while non-related parameters are fi ltered out to save time.

HTTP://DIAGNOSTICS.SNAPON.COM/ZEUS

FUEL PUMPS
Carquest Fuel Pumps, available exclusively 

from Advance Professional and Carquest, are 

performance-tested premium fuel pumps that 

ensure long life through quiet and precise 

operation. Designed with upgrades to meet 

or exceed OE specifi cations, Carquest Fuel 

Pumps use a superior carbon commutator and turbine technol-

ogy to improve durability, enhance performance and reduce 

vibration noise. For more information on quality Carquest parts, 

call your local Advance Auto Parts or Carquest delivery location.

WWW.CARQUEST.COM

MOBILE APP
Modern vehicles require modern 

shop solutions. ShopLite merges 

smart repair data, ease of use and 

customer engagement into one 

mobile app. Leverage contextual 

repair data relevant to the work at hand, order parts that fi t the 

fi rst time, and turn jobs around faster. Quickly switch between 

your smartphone, tablet or desktop all with one account. Plus, 

there’s no equipment to buy and updates are automatically ap-

plied free of charge.

WWW.SHIFTMOBILITY.COM
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AAPEX REGISTRATION
Online attendee registration is now 

open for AAPEX 2018, the three-

day event representing the $740 

billion global automotive aftermar-

ket industry. AAPEX 2018 will be 

held Tuesday, Oct. 30 through Thursday, Nov. 1, at the Sands 

Expo in Las Vegas, and will feature more than 2,500 exhibiting 

companies displaying the latest products, services and technolo-

gies to diagnose, service and maintain the approximately 1.2 

billion vehicles on the road today. 

WWW.AAPEXSHOW.COM/ATTENDEE

WHEEL ALIGNER
When it comes to wheel aligners, 

Hofmann® stands alone and the new 

Hofmann geoliner® 630 is no exception. 

Utilizing advanced imaging technology, 

the geoliner 630 provides accurate, real 

time measurements that generate seri-

ous productivity benefi ts at an economical price point. The new 

geoliner 630 allows for quick access to vehicle history from the 

home screen and includes a new graphic adjustment screen that 

makes it easy to use.

HTTPS://US.HOFMANN-EQUIPMENT.COM/EN/

OIL SPILL CLEAN UP
Permatex®, a leading innovator in 

chemical technology for automo-

tive maintenance and repair, and 

the innovator of Fast Orange®, has 

a brand new product designed to 

absorb oil spills and clean soiled 

surfaces. The Fast Orange Grime 

Magnet® is an advanced, soap-infused sponge that quickly 

and effortlessly absorbs oil and other petroleum products from 

vehicle surfaces, garage fl oors, shop tools and hands and arms.

WWW.PERMATEX.COM

GRINDING WHEELS
Through the use of a 

unique core bonding 

technology, these grind-

ing wheels last 2,000% 

(20X) longer and 

outperform with far less 

sparks and odor than 

traditional grinding wheels. With three different cutting areas on 

each wheel, they grind, cut and undercut, providing unmatched 

access and versatility for countless applications.

WWW.IPATOOLS.COM
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RELEARNING A/C SERVICE AND REPAIR

PETE MEIER // Technical Editor

It’s cold, rainy and dismal outside, as it 

should be when it’s still mid-February 

in New York. But by the time you read 

this in the magazine, it’s well into the 

2018 A/C service season — and it may 

be a season to remember for a number 

of reasons!  

One that immediately comes to 

mind is the number of cars leaving war-

ranty that are filled with R1234yf. Have 

you tried buying any lately? As a matter 

of curiosity, have you tried buying ANY 

refrigerant lately? We know that many 

of you have learned the hard way that 

you can’t just walk into your local parts 

house anymore and purchase R134a or 

R1234yf without being able to produce 

your EPA Section 609 certification. 

EPA certification? What’s that? You 

know, it’s that little card that you need 

to have in your pocket to legally ser-

vice any automotive refrigerant system 

— the one that most of us totally forgot 

about since the R12 days. 

Back to R1234yf. Are you prepared 

to service these out-of-warranty cus-

tomers? Do you have the proper 

equipment? RRR (Recovery, Recycle, 

Recharge) machines certified to SAE 

standards relating to R1234yf are 

not the same as the R134a machines 

you’re used to and no, you can’t just 

add adaptors to the old machine. Per-

forming a refrigerant ID test prior to 

recovery is mandatory on R1234yf sys-

tems as is both a pressure and vacuum 

decay leak test prior to recharging. 

And there’s good reasons for all of it 

— reasons we’ll discuss in this month’s 

edition of “The Trainer.”

MOTORAGE.COM/may18trainer

SIGN UP FOR MORE TRAINING HELP TODAY AT  MOTORAGE.COM/MATCONNECT 

THE BASIC LAWS THAT MAKE AIR CONDITIONING SYSTEMS WORK HAVEN’T CHANGED —BUT SO MANY 

OTHER THINGS RELATED TO THE EVERYDAY SERVICE AND REPAIR OF THESE SYSTEMS HAVE!



OBD-II TPMS TOOL
The 3838 OBD-II TPMS tool is both a sensor activation and diagnostic device which 
couples On-Board Diagnostic (OBD) II relearn capabilities all in one compact and 
portable housing. The 3838 features an exclusive wireless OBD-II module for TPMS 
sensor registration and works with all OEM and aftermarket sensors.

• Large 3.5” color display featuring easy to read icons

• Exclusive wireless OBD-II module to initiate and perform relearn procedures

• SD card for vehicle history storage

• USB for software updates

• RJ45 connection capability

MULTIPLE APPLICATION  
TIRE PRESSURE MONITORING  
SYSTEM (TPMS) SENSORS
• Pre-programmed and designed to follow OE vehicle  

relearn procedures

• No sensor programming required

• Consolidates vehicle protocols from a large number  

of OE sensors

• Provides over 90% coverage of vehicles in North America 

with five part numbers

• Works with all major TPMS scan tools

• Reduces inventory and eliminates service delays

• OE designed and validated

• Replaces all sensor styles: clamp-in, snap-in and banded

Let us be your Parts & Equipment Supplier
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www.oreillyauto.com/professional-catalogs
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The Cooling Experts

Celebrating 20 years of supplying quality brands our customers know and trust.

20th ANNIVERSARY
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The First to Market 

OE eCatalog from 

20th ANNIVERSARY

speed ®

ANNIVERSARY

                       Use speedDIAL® anytime, anywhere,  

                       for wholesale access to OE and 

                       quality aftermarket import 

                       and domestic automotive 

                       replacement parts.

 •  Over 40 Import and Domestic Car Lines

 •  Multiple Same-Day Delivery and 

    Overnight Shipping Options

 •  OE-Style Exploded Diagrams

 •  Fully Optimized for Tablets

 •  Vast Selection of More 

   than 900,000 Parts

 •  24/24 Standard 
   Parts Warranty

 •  VIN Scanner
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Entering its third generation as one 

of Kia’s best selling vehicles, the all-

new Forte breaks the mold of what 

compact cars have been. Introduced at 

the recent North American International 

Auto Show, the 2019 Forte off ers drivers 

a higher level of comfort and advanced 

driver assistance technologies that are 

aimed to make the journey — whether  a 

short commute or long haul — a more re-

warding and decidedly upscale experience.

Th e Forte has evolved with a number 

of visual and feature enhancements, inside 

and out. Th e cabin is a “class above” by 

off ering more comfort and integrating new 

driver assistance technology. Moreover, 

space has been expanded in several key ar-

eas so passengers are treated to a comfort-

able space no matter how long the journey. 

Outside, the Forte enhances its sporty and 

youthful image by taking design cues from 

the Kia Stinger.  

And, of course, communication tech-

nology abounds featuring an 8-inch color 

touchscreen with support for Android 

Auto™ and Apple CarPlay® that’s integrated 

neatly on the dash and within the driver’s 

line of sight. With select smartphone 

devices, the system also has the capability 

to read SMS texts aloud through Blue-

tooth®. Eliminating the need for a charging 

cord is an available wireless charging tray 

perched on the center stack for compatible 

Android devices, as well as Apple iPhone 8 

and iPhone X. 

Housed underneath the Forte’s longer 

hood is a second-generation 2.0-liter Nu 

four-cylinder engine that benefi ts from 

Atkinson Cycle technology and a cooled 

EGR system. Typically applied to hybrid 

and electric vehicles, the Atkinson Cycle 

and cooled EGR technologies are designed 

to help boost fuel effi  ciency. Th e new 

powerplant can be paired with either a six-

speed manual or Kia’s all-new Intelligent 

Variable Transmission (IVT). Th e engine 

and in-house-built IVT are the fi rst of a 

new line of highly effi  cient “Smart Stream” 

powertrains that will make their way into 

the Kia lineup in the future.

“Th e compact sedan segment is highly 

competitive, but with all the improvements 

the new Forte brings to market for the 

2019 model year, it is more than prepared 

to take on the toughest the segment has to 

off er,” said Orth Hedrick, Vice President, 

Product Planning, Kia Motors America.  

Standard features and desirable ameni-

ties in the compact sedan segment contin-

ue to be available across three trims – LX, 

S and EX – with the model line continuing 

to expand throughout its lifecycle.

With your service expertise, we are 

confi dent that you will help keep the new 

Forte on the road for many years to come. 

Kia Motors America, Inc.

All trademarks and tradenames are the property 

of their respective owners. 2019 Forte EX prototype shown 

with optional features. Not all optional features available 

on all trims. Some features may vary. Expected availability 

fall 2018.
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Question of the day…
Why not replace the cabin fi lters 
for your customers?

Cover all bases
Replacing the E-CVVT cover and motor 
plug can subdue DTC and oil leak

Against the wind
Front door glass run channel 
replacement can eliminate noise

124 8

Breaking the compact car mold
All-new Forte offers excellent combination of comfort, fuel effi ciency and advanced tech
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Our View

Label the 2019 Forte a “class above.”



A Genuine Part of You.

When your customers are behind the wheel, 

Kia is more than just the sum of its parts.
Your customers and Kia are built for each other, and Genuine Kia 

replacement parts bring the superior quality and fit that they’ve 

come to expect. Backed by the Kia warranty,* Genuine Kia Parts and 

Genuine Kia Remanufactured Parts give added confidence on the road. 

Customers work hard, Genuine Kia Parts work even harder.” 

* Kia Genuine replacement parts (except battery) sold by an Authorized Kia Dealer under warranty are covered for the greater of (1) the duration of the New Vehicle Limited Warranty 
or (2) the first 12 months from the date of installation of the Kia Genuine replacement parts or 12,000 miles. Labor charges not included when not installed by an Authorized Kia 
Dealer. Warranty is limited. See Kia’s Replacement Parts and Accessories Limited Warranty for further details.
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Cover all bases
Replacing the E-CVVT cover and motor plug 
can subdue DTC and oil leak

Mechanical

You may encounter some 2016-
2017MY Optima (JF, JFa), 2016-

2017 Sorento (UMa), and 2017 Sportage 
(QL) vehicles, equipped with 2.4L GDI or 
2.0T-GDI that may exhibit a malfunction 
indicator light (MIL) ON with DTC P001000 
and/or oil leakage in the E-CVVT motor 
cover. If you do, we recommend inspecting 
and/or replacing the E-CVVT cover or O-ring 
and replacing the motor plug as outlined in 
this article.

Notice: A video clip is available to aid technicians 

in completing this repair. Access the Tech Videos in 

the Publication section of Kia Global Information 

System (KGIS) and look under Engine Mechanical 

System for “[VID012]2016 Sorento (UMa), Optima 

(JFa), Sportage (QL) – E-CVVT Cover & Motor 

Plug Installer.”

Part Name Part Number
Figure

Remarks
A B C

SST 09243
C1000 N/A

A. E-CVVT Plug
Installer

B. E-CVVT Plug 
Cover Installer

SST 09243
C2000

A. E-CVVT Plug
Installer

B. E-CVVT Plug 
Cover Installer

C. Handle

Brake
Cleaner

UM040
CH018

Order through 
Kia Chemicals

Part Name Part Number Figure Remarks

Motor Plug 24351 2GGA1QQk Brown A Black

E-CVVT Cover 24360 2GGD0QQK
Center boss height 
tolerance changed

Replace if necessary

O-Ring 24365 2GGA0QQK —

REQUIRED TOOLS

REQUIRED PARTS

Model Production Date Range

Optima (JF) From October 27, 2014 to June 14, 2016

Optima (JFa) September 4, 2015 through March 6, 2017

Sportage (QL) December 10, 2015 through September 12, 2016

Sorento (UMa) October 29, 2014 through October 11, 2016

AFFECTED VEHICLE RANGE:

»This and other technical information is available at 
www.Kiatechinfo.com.

»All images are for illustration purposes only.
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Service Procedure
1. Carefully place a jack at the bottom edge of the oil pan and 

support the engine for removal of the engine mounts.

Notice: Place a wooden or rubber block between the edge of the 

oil pan and the jack to prevent damaging the oil pan. Do not 

place block at the center of oil pan as damage can result.

Notice: Allow suffi  cient time for the oil to drain from behind 

the motor plug before removal of the plug in step 8.

 

2. Loosen three engine mounting support bracket retaining nuts 

(A) and one retaining bolt (B).

Tightening torque: 65.1–79.6 lb.ft  (88. 3–107.9 N.m)

Notice: Some engine support brackets may be diff erent depend-

ing on vehicle confi guration. Always refer to the “Engine Me-

chanical System → Engine and Transaxle Assembly → Engine 

Mounting → Repair procedures” chapter in the applicable 

Shop Manual on KGIS (www.Kiatechinfo.com) for proper 

removal and installation instructions.

3. Loosen two engine mounting bracket retaining nuts (C) and 

two retaining bolts (D).

Tightening torque: 47.0–61.5 lb.ft  (63.7–83.3 N.m)

4. Loosen six engine support bracket retaining bolts (E).

Tightening torque: (A): 28.9–32.5 lb.ft  (39.2–44.1 N.m) (B): 

14.5–18.1 lb.ft  (19.6–24.5 N.m)

1

2

3

4

B

A

D

C

E

A B
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5. Disconnect the E-CVVT cover connector (F).

6. Loosen and remove the four E-CVVT cover retaining bolts 

(G) and then remove the E-CVVT cover. Remove the cover 

plug (H) using a non-marring trim removal tool (such as Snap-

on® Part Number PBN5 or equivalent) to avoid damaging trim 

pieces. Note: Th is cover plug will be reused. Tightening torque: 

7.2–8.7 lb.ft  (9.8–11.8 N.m)

 7. Rotate the E-CVVT assembly by hand until the three holes 

are aligned as shown.

• Hole 1 at the top (12 o’clock)

• Hole 2 at 45 degrees of Hole 1

• Hole 3 at 90 degrees Hole 1

Place a clean shop towel at the bottom of Hole 3. Th en using 

brake cleaner with a straw attachment, insert the straw into 

Hole 1 and carefully spray for approximately 30 seconds.

Mechanical

6

G
H

G

I

9

K

J

8

7 1

2

3

8. Remove the motor plug (I) by carefully breaking the center 

with a straight pick.

Notice:Wipe off  any oil leakage when removing the motor plug. 

Cover the motor shaft  inlet with a clean shop towel.

9. Using brake cleaner, spray directly on the motor plug assembly 

seat (J) inside the motor shaft  and clean. Spray brake cleaner on a 

shop towel to wipe and clean the commutators (K).

Notice: Remove any residual oil or fl uid in the motor shaft  to 

prevent plug from becoming displaced.

Notice: Protect the E-CVVT as necessary to prevent oil con-

tamination when spraying brake cleaner.

10. Inspect the E-CVVT cover.

• If there is no sign of oil leakage, contamination, and/or damage, 

replace only the cover O-ring.

• If there is an oil leak, contamination, and/or damage, replace 

the cover.

Contaminated Brushes worn 
or damaged Oil seal damaged

10
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11. Apply oil to the oil seal lip (L) of the E-CVVT cover and 

install the SST “B” to the E-CVVT motor as shown.

Notice: When installing the cover, correctly insert the end of the 

SST to the motor shaft  as shown below. Ensure that the SST hole 

faces towards the motor shaft .

Notice: Use caution not to fold the oil seal when installing the 

cover.

12. Install the E-CVVT cover (M) and perform initial tighten-

ing sequence of the E-CVVT cover to the specifi ed torque in the 

sequence below.

Tightening torque: 8.4–16.8 lb.in (1.0–2.0 N.m)

Notice: Tighten the retaining bolts in this sequence: 1 → 3 → 4 → 2

13

N

12

M
1

4

3

2

SST INSERTED 
INCORRECTLY

SST INSERTED 
CORRECTLY

E-CVVT removed from vehicle for demonstration only purposes. 

14

2

3

4

1

11

13. Install the new motor plug (N) by using the SST “A” of 

Required Tools.

Notice: Insert the plug onto the SST and then insert the SST into 

the E-CVVT cover opening.

Notice: Do not apply impurities (oil, cleaners) on the motor plug.

14. Remove the SST and perform fi nal tightening sequence of 

the E-CVVT cover retaining bolts to the specifi ed torque in the 

sequence below. Reinstall the cover plug (H) removed in step 6.

Tightening torque: 7.2–8.7 lb.ft  (9.8–11.8 N.m)

Notice: Tighten the retaining bolts in this sequence: 1 → 3 → 4 → 2

Reinstall all removed components by reversing the order of re-

moval. Start and run the engine to confi rm proper operation, no 

oil leakage, and clear any related DTC(s). 

L
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Against the wind
Front door glass run channel replacement can eliminate noise

Some Sedona (VQ) vehicles, produced 
from June 15, 2005 through May 6, 

2013, may experience some highway wind 
noise caused by front door glass channel 
deformation. To correct this concern, follow 
the procedure outlined in this article to replace 
the left and right side front door glass run 
channels.

Collision

Service Procedure
1. Lower the driver’s side window. 

Remove the quadrant inner cover (A) from the driver’s door. 

Caution: Exercise caution when removing the quadrant inner 

cover as it can be easily damaged. 

2. Remove the door panel (B) by referring to the Service 

Information on Kia Global Information System 

(www.Kiatechinfo.com).

Part Name Part Number Quantity

Run Assembly Front Door 
Window Glass

82530 4D001QQK (LH) 1

82540 4D001QQK (RH) 1

Model Production Date Range

SEDONA (VQ) From June 15, 2005 - May 6, 2013

Left Hand (LH)
(P/N 82530 4D001QQK)

Right Hand (RH)
(P/N 82540 4D001QQK)

 

REQUIRED PART

AFFECTED VEHICLE PRODUCTION RANGE 
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3. Remove three bolts (C) securing the side view mirror. 

Also, make sure to remove two screws (D) securing the 

weather strip to the door frame and to disconnect the side 

view mirror connector. 

Remove the run channel from the vehicle. 

1

4

5

2

3

4. Partially remove the moisture barrier (E) from the door skin. 

5. Temporarily reattach the window switch connector to the 

door panel. Th en, raise the glass until the bolts securing the glass 

are visible through the mounting holes (F). 

A

B

C

C

D

»This and other technical information is available at 
www.Kiatechinfo.com.

»All images are for illustration purposes only. 

E

F F
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6. Remove two bolts (G) securing the glass to the window 

mechanism (H) and remove the glass from the door. 

Tightening torque: 3.98 lb-ft  (1.8 Nm) 

7. Before installing the new run channel, make sure to cut off  

the projection (I) with a sharp blade, as shown. 

Caution: Be careful not to damage the run channel when 

cutting off  the projection (I). 

8. Carefully install the run channel (J) around the window 

frame. 

Notice: Check the run channel for proper installation in order 

to prevent possible water intrusion into the vehicle. 

9. Install all other removed components by reversing the order of 

removal. 

Caution: When reinserting the glass (K) into the door, avoid 

dropping the glass or scratching the glass surface.

Operate the window to verify proper operation. 

Repeat the steps above to install the glass run channel on the 

opposite side of the vehicle.  

6

7

8

9

G G

H

I

J

K
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limited.  See Kia’s Replacement Parts and Accessories Limited Warranty for further details.
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like no other.
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