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significant financial hardships for that manufac-
turer and open the door for foreign manufactur-
ers to dominate the American marketplace. 

The HVAC organizations that sued EPA felt the 
agency never considered these issues. They nev-
er responded to offers by the manufacturer to re-
design their non-refillable cylinders so they were 
wholly recyclable, prevent potential leaks, and use 
scannable QR codes or RFID chips to help ward off 
any black-market activities (which was a huge con-
cern of the EPA).

Here’s the Rub. By being non-responsive, the 
EPA ignored legitimate industry concerns and ex-
pertise. In my opinion, this is another example of 
a government entity ignoring facts and making 
more harmful rules than good. 

The AIM Act is geared to phasing out the use of 
HFC refrigerants which this industry is diligently 
working to accommodate (see the A2L Refriger-
ant Tips story elsewhere in this issue).

But the EPA took it too far. Like so many ac-
tions by our federal government, rulings start 
with good intentions and then tend to spiral down 
the rabbit hole, becoming hurtful to the interests 
of American people and industries.

And It May Not be Over. The EPA’s response 
to the District Court’s over-turning of their ban 
is to say they are “reviewing the decision.” They 
could request something called an en banc hear-
ing at the D.C. Circuit Court or directly petition 
the U.S. Supreme Court to overturn the District 
Court’s ruling.

My questions are: is this in the best interest of 
the HVAC Industry? Is it in the best interest of 
the American people? 

I know our industry trade associations are and 
will continue to stay on top of this. So celebrate 
for now, but let’s not take our collective eyes off 
the ball.

Back in 2020, Congress passed something 
called the AIM (American Innovation 
and Manufacturing) Act, which gave the 
EPA (Environmental Protection Agency) 

authority to phase down the use of HFC refriger-
ants in its effort to fight climate change.

The EPA then created a rule prohibiting using 
disposable refrigerant cylinders by 2025. They 
intended this rule to help battle illegal imports of 
HFC (usually transported in non-refillable cylin-
ders). They also called for mandated use of QR 
codes to keep tabs on cylinders containing HFC 
refrigerants.

A coalition of HVAC Industry members that in-
cluded ACCA, HARDI, PHCC, and others, along 
with a manufacturer of American-made refriger-
ant cylinders, filed suit in federal court to chal-
lenge this ruling as being harmful to the entire 
HVAC supply chain.

The good news is that the industry won. A U.S. 
Court of Appeals struck down the EPA ban be-
cause the majority of judges felt EPA overstepped 
its authority. 

Why is this Good? If the EPA’s rule had 
stood, HVAC contractors would have had to deal 
with heavier, refillable cylinders that could cause 
safety issues and increase costs, which would then 
pass on to consumers. Here’s why: the HVAC In-
dustry’s standard 30-lb. refillable cylinder weighs 
around 21 lbs. while the most widely used non-re-
fillable versions only weigh five pounds. Imagine 
carrying a 30-lb. refrigerant cylinder up ladders 
and around job sites. 

The overturning of the ban also removes the po-
tential need for contractors to retrofit service vehi-
cles to accommodate the bigger, heavier cylinders. 

Last but not least, there is currently only one 
U.S.-made cylinder manufacturer, and forcing the 
industry to use refillable models only would cause 

EPA Refrigerant Cylinder Ban is Banned:
What this Means to You

TODAY’S WORD
By Mike Weil

Mike Weil is editor- 
in-chief and director of 

communications and 
publications at National 

Comfort Institute, Inc.  
Contact him at ncilink.

com/ContactMe.
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increase the display size. Did I mention it 
also has a color touchscreen?

The Si-CA 130 uses a rechargeable bat-
tery, so don’t forget to plug it in to charge 
when it’s not in use. Sauermann has cre-
ated an app to connect via Bluetooth 
to the analyzer. In addition to the app, 
it comes with PC-based management  

software. The app is excellent for mea-
suring draft while making changes to 
pressure zones as it allows you to  stay 
connected and keep an eye on those 
combustion and draft readings.

The analyzer probe and tubing are just 
as robust as the meter itself. The Si-CA 
130 will display a lot of measurements, 
including CO, O2, and stack temperature. 

Plus the custom NCI Si-CA 130 kit Sau-
ermann built just for NCI Analysts has 
a built-in draft gauge and a separate 
draft probe so you can measure draft in 
the right location while simultaneously  
measuring CO and O2. This makes it the 
perfect all-in-one instrument that will be 
a great addition to your tool bag.

For more information, go to ncilink.
com/si-CA130.

— by Casey Contreras, NCI Instructor

SAUERMANN SI-CA-130 COM-
BUSTION ANALYZER

I met a couple of the Sauermann repre-
sentatives at a Goodman event in Texas a 
few years ago, and we spoke about their 
combustion analyzers. Though skeptical 
about their instrument, I figured I should 
try it out.

Since then, NCI trainers have taken 
the Si-CA 130 to combustion classes and 
used them in the field when time per-
mits. The consensus is that the Si-CA 130 
is an awesome addition to our tool bags. 

The Si-CA 130 seems to be very ro-
bust. Its protective rubber cover protects 
it from those “oops” moments when the 
device decides to jump out of our hands. 
The screen is large for those who know 
our eyesight is degrading but refuse to 
get glasses. By the way, you also can  
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TEC started in a garage where the two 
partners strove to create a blower door 
design that would be more practical for 
mainstream contractors. 

That meant it had to be less expen-
sive, lighter, and easier to use. An-
derson and Nelson worked to make 
blower door testing more friendly, ac-
curate, and efficient. They helped de-
velop protocols for weatherization 
programs to prioritize air sealing. 

Their efforts paid off and helped pro-
pel advances in construction and air 
sealing techniques that have become 
mainstream elements in both new con-
struction and retrofit applications.

THE MOVE TO UNDERSTAND 
DUCT AIRFLOW LEAKAGE

Over the years, TEC developed many 
industry-leading products, including 
the first high-precision two-channel 
digital pressure gauge and the first au-
tomated blower door testing system. 

In the late 1980s, TEC was at the 
forefront of research that led to the 
understanding that duct leakage is a 
big problem. The problem was not just 
energy waste but also pressure imbal-
ances caused by the duct system that 
can result in back-drafting and indoor 
air quality problems. This realization 
led to the development of the Minne-
apolis Duct Blaster® system.

In the summer of 1999, the company 
moved into its current location in the 
Greenway Building in Minneapolis, 
MN. Here the tradition of innovation 

continues with advances in perfor-
mance testing equipment to measure 
air handler flows quickly and accu-
rately, register and ventilation system 
flows, and air-tightness levels in large 
commercial buildings. 

TEC TODAY
Today TEC em-

ploys 25 people in 
Minneapolis and sev-
eral programmers 
in Madison, WI, and 
Houston, TX.

“The company mis-
sion set by Gary Nel-
son when he started 

was to help the industry deliver bet-
ter built environments. This not only 
meant more energy efficiency, but also 
more comfortable, healthy, safe, and 
durable homes,” says Steve Rogers. 

He adds, “Our primary customers 
in the U.S. are weatherization profes-
sionals and energy raters. However, 
we see serving the HVAC Industry as a 
big and growing market for us — con-
sistent with our core mission.” 

Rogers, who bought TEC from Gary 
Nelson in 2017, now serves as its 

The early 1980s was a time of 
significant energy efficien-
cy and technology change. 
There was an intense inter-

est in finding renewable energy sourc-
es, including solar energy for heating. 

Sure, there was nuclear power. But 
after the 1979 accident at Three Mile 
Island in the U.S., the public grew 
afraid of this as a source of energy. 
That fear solidified in the 1980s after 
the meltdown at the Chernobyl reac-
tor in Russia.

Cutting down on fuel consumption 
became the battle cry, but no matter 
how efficiently manufacturers built 
their mechanical systems, energy 
costs in commercial and residential 
buildings continued inching upward.

THERE HAD TO BE A BETTER WAY
It was apparent there needed to be 

a way to better measure and manage 
energy use. The idea for The Ener-
gy Conservatory (TEC) was born in 
1980 from conversations between two 
men interested in the latest discover-
ies in residential energy efficiencies. 

The two men were Gary Anderson, 
then an auditor in St. Paul, and Gary 
Nelson, an engineer at the Minnesota 
Energy Agency. The blower door was 
one test instrument advance that cap-
tured their imaginations.

They wanted to design, build, and sell 
blower door test instruments to help 
builders, contractors, and researchers 
better understand and manage energy. 
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PARTNER SPOTLIGHT
By Mike Weil

Bridging the Gap Between 
Energy and HVAC

Steven Rogers

https://energyconservatory.com/products/product/ductblasterdg1000/
https://energyconservatory.com/products/product/ductblasterdg1000/
https://energyconservatory.com/
https://energyconservatory.com/


Roger’s words, is 
“one of the foremost 
experts in measuring 
small pressures in the 
country.”

He adds, “That’s 
important because 
you must measure 
small pressures for a 
blower test. The com-
pany developed a product called the 
TrueFlow® Grid to do just that: 
measure small pressures.

“That knowledge and knowing what 
instruments to use is a key part of our 
reputation. Technology nerds ap-
preciate this about us. They also ap-
preciate our reliable equipment and 
customer service when something 
doesn’t go the way they want.”

He also adds that in the early days, 
the propensity to be nerdy made TEC 
products intimidating to many ener-
gy raters and HVAC contractors. The 
company needed ways to simplify 
things to broaden its appeal.

TEC developed the new Digital 
TrueFlow grid to be easier to use – 
and at a lower price!  They also re-
leased a free mobile app to work 
with the updated TrueFlow. 

Now users can not only make better 
measurements, Rogers says that they 
also get insight into how the HVAC 
system is performing and potential 
actions that should be taken based on 
the measurements.  

“Now, the app not only helps when 
you measure airflow, but it interprets 
the data and gives you visual rang-
es: green, yellow, or red flags that tell 
the contractor the airflow quality,” he 
adds. “Is it too low or too high? Or is 
it red, and the contractor needs to fix 
something?”

CONNECTING TO THE  
HVAC COMMUNITY

Rogers adds that the need to build 
reputation in the HVAC Industry came 
after product development. “We were 
known for being a bit too nerdy, too 
esoteric, and for not always focusing 
on the practical things,” he explains.

“We need more street credibility 
among HVAC contractors and techni-
cians,” he says.

A key step in building a connection to 
the HVAC community was hiring Chris 
Hughes to the TEC Team, according 
to Rogers. Hughes began his carer as 
an HVAC contractor, having started 
Hughes Mechanical in Louisiana 
many years ago. Rogers says Chris’ in-
terest eventually became focused on 
the building science side of things.

“Chris is passionate about learn-
ing more about how building science 
and HVAC work together to make the 
house the system. When he decided 
to leave the family business and join 
TEC, he brought the experience and 
knowledge we needed to truly under-
stand the daily life of HVAC contrac-
tors and technicians.

“Chris has helped TEC connect 
with the HVAC community. Our goal 
is to help contractors do better busi-
ness, win more jobs, and make it eas-
ier for them to justify the work that is 
needed.  And that community is a key 

president. He and 
co-owner/business 
partner Bill Graber 
split the manage-
ment between them. 
Steve’s background 
is in instrumentation 
for process controls, 
and he runs the engi-

neering side of the business. Graber is 
the sales and marketing leader.

“I’m fairly new to HVAC and build-
ing science,” Rogers adds. “With my 
background, I already had cut my 
teeth measuring airflow and pres-
sure. That knowledge became very 
useful when I came to The Energy 
Conservatory. I started working here 
in 2015 as the engineering and opera-
tions manager.”

According to Rogers, the most sig-
nificant change for TEC is the big 
push into HVAC. He attributes the 
beginning of that push to a conver-
sation with TEC Marketing Director 
Frank Spevak a few weeks after com-
ing to work for TEC.

“Spevak showed me all the prod-
ucts TEC offered, including the True-
Flow® Grid. He told me that if TEC 
could make this product less expen-
sive and more intuitive, many more 
HVAC contractors would use them.

“I later learned what the TrueFlow 
was about and how many HVAC su-
per nerds really liked the product.”

TECHNOLOGY NERDS
The one thing Rogers emphasized 

during our conversations was the 
very deep knowledge of building sci-
ence and blower testing that hails 
back to the company’s beginning. He 
says that deep understanding came 
from founder Gary Nelson who, in 
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Steve Rogers of TEC shares his desire to educate the industry. He 
recently teamed up with HVAC School  to do a podcast on the 
importance of measuring total system airflow.

Gary Nelson

https://store.energyconservatory.com/digital-trueflow-kit-1.html
https://store.energyconservatory.com/digital-trueflow-kit-1.html
https://energyconservatory.com/downloads/trueflow-hvac-air-flow/
https://www.hughesmechanical.net/
https://hvacrschool.com/podcasts/how-to-measure-total-system-airflow-w-steven/
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PARTNER SPOTLIGHT

He adds that TEC brings their deep 
knowledge of building science to the 
partnership table. “Let’s face it,” he 
adds. “It’s not a matter of ‘if,’ but of 
‘when’ a contractor gets in over their 
head. Building science questions can 
get tricky and complicated. That’s 
when you need experts like Gary Nel-
son, Collin Olson, and Jake McAlpine 
with the deep expertise and experience 
to help contractors resolve building sci-
ence issues.”

Rogers also says that his team has 
known for a long time that NCI is the 
expert group when it comes to testing, 
measuring, and diagnosing HVAC sys-
tems. “They are the experts on the air 
side of HVAC.

“Lots of organizations will train based 
around the refrigerant. Some may get 
into combustion and furnace trouble-
shooting. But NCI has a well-deserved 
reputation for really focusing on the air 
side, including combustion analysis,” 
Rogers continues.

“There’s a natural partnership be-
tween our two companies because we 
have the best tools for understanding 
the airside, and NCI has the best train-
ing. Let’s face it: Air side problems are 
hard to fix without measurements. 
Without measurements, you can’t get a 
complete picture of what’s happening.”

TOP ISSUES FACING THE  
HVAC INDUSTRY TODAY

When asked what two key issues 
HVAC contractors face today, Steve 
Rogers is emphatic. 

“The biggest problems in HVAC in-
volve duct leakage and airflow,” he 
says. “What’s interesting is both are 
understood, particularly the impact of 
duct leakage when it leaks outside of 
the building, based on research papers 

written in the mid-1990s.
“But the knowledge of what that 

means and how that impacts the 
HVAC system has not spread. If you 
asked 100 HVAC contractors across 
the south, where ducts are not in con-
ditioned space, to explain what goes 
wrong when ducts aren’t tight, less 
than half would have a good grasp. 
Maybe only 20 or 30% of them would.”

He also says total system airflow 
is a concept that is understood. The 
problem is that most contractors don’t 
know why they need to get airflow 
right. One reason for that, according 
to Rogers, is that proper measurement 
tools haven’t existed for very long.

“These two issues are challenges 
TEC has been working on for 30 years. 
With our NCI partnership, we can bet-
ter tackle both challenges.”

FINAL THOUGHTS
Rogers says that in the end, wheth-

er you are an energy rater, home per-
formance pro, or an HVAC contractor, 
the mission should focus on airflow.

“The AC part of HVAC is all about air 
conditioning, but so many energy rat-
ers and HVAC contractors don’t under-
stand the air. Armed with the proper 
training and tools, however, they can 
set themselves apart from competitors 
by solving comfort and energy prob-
lems that nobody else can solve. 

“When a consumer buys a new sys-
tem with the same comfort problems as 
the old one, that is a huge problem. If 
you are a company that can solve those 
problems, you’ll develop a reputation, 
and consumers will turn to you.”

For these and other reasons, the 
High-Performance HVAC Today 
magazine’s team shines their spotlight 
on The Energy Conservatory. 

part of delivering better built environ-
ments and to the future of TEC.”

TRAINING IS CRITICAL
In Roger’s opinion, testing and mea-

suring are central to building science 
and HVAC. Teaching people how to 
test and measure and what tools are 
best for doing that is essential.

“Our product is not one where peo-
ple know what they need and choose 
brand A or B. Our sales are largely 
driven by helping customers under-
stand why they need to make these 
measurements. That’s where the 
training comes in.”

TEC has always used a ‘train-the-
trainer’ approach to the marketplace. 
Rogers explains that the organization 
lacks direct contractor or energy rat-
er training. 

“We train educators,” he says. “In 
other words, we’ll train HVAC instruc-
tors. We will work with larger HVAC 
service organizations on their inter-
nal training. Sometimes, these com-
panies may send their instructors to 
our train-the-trainer events, which we 
hold once a year.”

A PARTNERSHIP WITH PROMISE
“Our partnership with National 

Comfort Institute (NCI) is one of great 
promise,” Rogers continues. “NCI has 
excellent reach and recognition among 
HVAC companies. Again, this partner-
ship helps TEC because we don’t have 
the resources to train the number of 
people NCI reaches.

“They have relationships with the 
High-Performance HVAC community, 
which is everything to us. We are mis-
sion-driven, but if we don’t have cus-
tomers and the products to serve them 
best, that mission is null and void.”
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A Commercial Hydronic System
TAB Process You Can Use

By Kevin P. HeikkilaTECHNICAL

When you find yourself in a position 
where you can’t seem to achieve 
an air or water flow specification, 
that, in my opinion, is when the 

fun begins. You must ask yourself, “Why.”
Our company excels at analytical testing to dis-

cover the reason why. Going the extra mile to find 
the reason for poor performance has greatly en-
hanced our reputation in the industry.

We follow this process at Integrity Test & 
Balance, Inc. As TAB (Testing, Adjusting, and 
Balancing) contractors, we come in after the me-
chanical contractor has completed his work and 
test the system to ensure it operates as designed. 

Feel free to use this process in your business to 
help determine why commercial system perfor-
mance isn’t what it should be.

CHECKING THE SPECIFICATION  
REQUIREMENTS

After securing a project, we examine the spec-
ification requirements and compare them to our 
hydronic test and balance plans. We do this to en-
sure we can achieve the flow specifications. 

The first step is to compose the required test 
and balance reports with the design documents. 
We gather all the design documents, including the 
project specification booklet, addendums, and any 
bulletins to date, along with a complete set of re-
viewed and approved equipment submittals. 

The key here is to verify that the equipment sub-
mittals have the “Reviewed and Approved” 
stamp on it. This is very important. If you use 
equipment submittals that don’t have the “Ap-
proved” stamp, you risk the possibility that the 
equipment was rejected, and the supplier had to 
“Re-Submit” per the engineer’s correction notes. 
That means there may be changes to the equip-

ment that you need to know about.
I can’t emphasize enough the need for an up-

to-date set of mechanical plans. I’ve known of 
some construction management companies who 
will confiscate outdated project prints. If this 
happens, it will set you back because you must 
acquire the latest prints approved “FOR CON-
STRUCTION.” Don’t ever let that happen. 

PUMP TEST REPORTS
We start by composing Pump Test Reports by 

viewing both the hydronic equipment schedule 
pages and the approved pump and hydronic sub-
mittals. We list all the required design informa-
tion on the pumps, including flow rate (GPM), 
operating head differential (DP), voltage, rated 
horsepower (HP), and brake horsepower (BHP). 
We also include design pump speed (RPM) and 
operating frequency (HZ) if the pump is con-
trolled by a variable frequency drive (VFD). 

We review both the hydronic equipment sched-
ule and approved submittals to see if there are 
any significant discrepancies between the two. 
The design operating DP and the submitted op-
erating DP should be the same. The design en-
gineer calculates the DP, and the pump suppli-
ers should base their pump selection on the same, 
along with the pump model number.

HYDRONIC LOAD TEST REPORT
Next, we review our TAB estimate and the me-

chanical schedule pages to determine the count 
for hydronic equipment and loads. We also check 
each hydronic load and the specified flow rate 
(GPM). 

We then start to mark up our hydronic draw-
ings and number each load starting with the first 
heating load from the supply heating main to the 

https://hvactoday.com/spotlight-integrity-tab/
https://hvactoday.com/spotlight-integrity-tab/


connected load. 
Another possibility is that the design 

team did not confirm the connected 
load before selecting the pumps. You 
may have to increase the pump size 
and flow rate.

You’ll need balance valves for each 
hydronic load. The mechanical detail 
pages should illustrate such. Should 
you find any balance valves missing 
on a hydronic detail, say so in the TAB 
Submittal. More on that below.

TAB SUBMITTAL
Most TAB specifications require you 

to send a “TAB Plan” submittal to the 
design team for review and approval 
before commencing work. This sub-
mittal is your opportunity to flush out 
any questions or concerns. 

We start by being upfront with our 
understanding of the specified TAB 
work. Being upfront means listing  
all the systems and equipment to be 

tested and balanced on the inside page 
of our TAB submittal. Should we be 
missing anything, the design team can 
note that correction when they review 
and return our submittal. 

We also list in our TAB submittal 
any issues that would prevent us from 
properly testing and balancing the 
hydronic system. What am I talking 
about? Here is a list of some problems 
we commonly identify. 

	z �No balance device is illustrated on 
the hydronic detail or the hydronic 
floor plan prints
	z �Balance valves listed on the me-
chanical prints may no longer be 
functional
	z �It is missing a balance device for the 
secondary pumped circuit that typi-
cally has two to three
	z Incorrect piping layout
	z �Existing loads without a flow spec-
ification or a balance valve are  
illustrated
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Sample analytical test report  
pages used by Integrity Test and Bal-

ancing. Courtesy of Kevin Heikkila

last load on the system. We number 
each hydronic load in our Hydronic 
Test Report. 

After tallying the entire hydronic 
system, we fill in each load’s specified 
flow rate. It may get confusing with 
discrepancies between the flow rates 
listed on the mechanical schedule and 
those recorded in the approved equip-
ment submittal. 

If the two flow rates differ, we list the 
specified flow rate from the approved 
equipment submittals. We add a note 
to that hydronic load indicating which 
flow rate we used for clarification.  

This is common when engineers 
specify mechanical equipment based 
on a particular manufacturer. When 
other manufacturers bid on the equip-
ment, flow rates may differ based on 
providing the same required heating 
or cooling Btus. 

Always review equipment submit-
tals to verify the required flow rate 
(GPM). Now add up all the hy-
dronic loads and the listed re-
quired flow rates to determine 
your “connected load.” 

A pump size is typically based 
on the required flow rate and cal-
culated operating DP. The design 
pump flow rate and the “connect-
ed load” are usually nearly equal 
on most hydronic systems. If the 
pump design flow rate is less 
than the connected load, verify if 
this system is based on a diversi-
ty factor. If that is not the design 
intent, there is a good chance 
that the pump will still be able 
to provide the flow rate for the  
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bridge gauge connection at the inlet of 
the suction strainer. This situation can 
add unwanted pressure drop and thus 
provide an unreliable reading.  

Another common error is that we 
find a bridge gauge was either not spec-
ified and/or not installed. When we run 
into that situation, we shut the pump 
off, then isolate it from the system by 
closing the shut-off valves on the suc-
tion and discharge sides of the pump. 

We then remove the plugs at the 
flanges and install a Pete’s Plug fit-
ting at each side of the pump. We can 
test the pump with our digital hydron-
ic manometer by inserting the test nee-
dles into the Pete’s Plug fittings. 

Next, we perform a “Deadhead no-
flow” test on each pump. We start by 
measuring the pump differential at 
“NO FLOW” by closing off the pump’s 
discharge valve. Doing this lets us veri-
fy the pump impeller size on the manu-
facturer’s pump curve. 

Should the deadhead reading be 
slightly different than what the manu-
facturer’s pump curve indicates at no 
flow, we plot a new pump curve next to 
the original one and use that curve to 
verify the total pump flow. 

Read the rest of this article on 
our website at 

ncilink.com/KHeikkila4

work on a hydronic system, verify the 
system piping is fully installed, that all 
mains and isolation valves are in the 
open position, that all control valves 
are toggled open, and that all the air is 
purged from the system. 

If this is a multistory building, you 
must calculate a minimum primary 
pump suction pressure so that the up-
per levels do not operate with a nega-
tive suction pressure. 

Operating a hydronic system in a 
negative pressure risks drawing in air. 
If automatic air bleed devices are in-
stalled in the system, they not only 
bleed unwanted air from the system 
but can also allow air into it. Ensure the 
system is filled properly to prevent op-
erating at a negative suction pressure. 

PRIMARY PUMP  
PRELIMINARY TESTING

When water balancing a hydron-
ic system, start by testing the primary 
pumps. Begin by confirming whether 
one pump or two pumps are designed 
to operate. 

Typically, dual pumps are for redun-
dant backup. If a single gauge is in-
stalled to measure pump DP, we will 
use the bridge gauge installed at each 
pump. Should that gauge have too low 
of a pressure range and/or we think it 
is unreliable, we will temporarily install 
our own gauge to take the DP readings. 

Note: Only install one gauge with 
ball valves to take all the pump mea-
surements. Gauges are like snowflakes. 
No two are alike. For every one PSI of 
incorrect reading, that dictates 2.3-in. 
of incorrect head DP. 

Also, note that bridge gauges must 
be installed at each pump flange on 
the supply and return connections. A 
common mistake is to find the suction 

	z �Required “Loop Balance Valves” not 
illustrated on hydronic drawings for 
hydronic sub-loops. This is especial-
ly important for multi-level projects, 
major sub-loops, and phased com-
pletion schedules. 

PRELIMINARY HYDRONIC  
TEST & BALANCE

After receiving the approved TAB 
Pre-Submittal, we can note any clarifi-
cations from the design team and pro-
ceed with pre-testing the main pumps. 

First, we coordinate with the Tem-
perature Control Contractor so they 
can make a “global command” on the 
DDC (direct digital control) network 
to toggle all the hydronic heating con-
trol valves to the fully open position. 

This allows us to measure the pump’s 
operating DP with all valves open to de-
termine the required flow rate (GPM). 
This process is commonly known as a 
“full call” for heating and cooling. 

We record all the motor data and 
specifications on the pump rail tag 
in the field. Some of this information 
may vary slightly from the equipment 
submittals. We typically verify low-
load amperage specifications for the 
motor in the field. 

Note: Before beginning the pre-TAB 
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Kevin Heikkila owns In-
tegrity Test and Balance, 
Inc., of Traverse City, MI. 
His 21-year-old company 
specializes in commercial 
system testing, adjusting, 
balancing, and commis-
sioning. They conduct air 
and hydronic measure-

ments on HVAC systems, then adjust flows 
to achieve optimum performance. You can 
reach Kevin with any questions about this 
article at ncilink.com/ContactMe.

https://petesplug.com/
http://ncilink.com/KHeikkila4
http://ncilink.com/ContactMe
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opportunity to install the very first R-32 mini-
split in the United States in January 2022. I want 
to share what I’ve learned from the experience so 
that other HVAC professionals can know what to 
expect. 

I’ll focus primarily on R-32 because it’s the cur-
rent leading A2L (over 160 million systems al-
ready installed worldwide), and I have the most 
experience with that refrigerant. However, the 
service and installation procedures outlined here 
will apply to most A2Ls.

A2L-CERTIFIED VACUUM PUMPS
Based on my first R-32 experience, installa-

tions only require minor changes. Among those, 
first and foremost, you must purge refrigerant 
lines with nitrogen when doing retrofits.

In fact, it makes a lot of sense to flush out the 
system and install a new line set with any R-32 
mini-split installation. If you are servicing an 
R-32 system, be sure any vacuum pump you use 
is rated for A2Ls. Most newer vacuum pumps 
from Fieldpiece, Appion, and other manufac-
turers are A2L certified. 

This certification is no different than consider-
ing exhaust fans in combustible areas. They, too, 
must be certified combustion-proof, meaning they 
can have no motor windings or anything electrical 
exposed to the atmosphere. 

That’s the same type of rating given to vacuum 
pumps that are A2L certified. There is nothing in 
the compression or recovery machine process that 
would create a spark within that machine that 
could ignite A2L refrigerant.

As of January 1, 2022, the United States 
officially entered the world of A2L 
refrigerants for residential HVAC 
applications with the first installation 

of a Daikin ATMOSPHERA ductless system, 
with R-32 refrigerant. I installed that new system 
into a home in the Orlando, Florida area. 

The introduction of A2Ls will soon be the new 
refrigerant standard in the United States. Why? 
Because A2L refrigerants have an improved 
ozone depletion rating – Global Warming Pro-
tection (GWP) – and a better ability to offset the 
dangerous greenhouse effects of currently used 
HFC-based refrigerants.

For several years, discussions focused on A2L 
refrigerant’s slight flammability characteristics. 
The key word here is “slight.” The bottom line 
is, yes, A2Ls can ignite, but it takes a lot of ef-
fort to make them ignite. With proper training, 
HVAC technicians who follow existing OSHA reg-
ulations and manufacturer guidelines, can install 
and service A2L HVAC systems without concern.

I was a mechanical contractor in the state of 
Florida for seven years and recently returned 
to that market after working for Daikin  Com-
fort Technologies. I was fortunate to have the  
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A2L Refrigerants: 
Contractor Knowledge is Power

By Roman BaughTECHNICAL

A2L refrigerants aren’t new – there are 
more than 160 million HVAC systems 
installed worldwide that use the A2L 
refrigerant R-32.

https://www.fieldpiece.com/news-articles/fieldpiece-instruments-launches-three-new-vacuum-pumps-that-are-lighter-and-faster/
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who works on your vehicle equipped 
with A2L-based air conditioners.

The liability aspect is very low if you 
follow OSHA regulations when doing 
installations. It’s very low if you fol-
low the manufacturer-recommended 
guidelines. Do those things, and you 
limit your liability.

DIFFERENCES BETWEEN  
R-410A AND R-32

Before we talk about the differences 
between R-410A and the A2Ls that are 
slated to replace it, we need to establish 
that not all A2Ls are the same. Even 
though the A2Ls are all similar from a 
flammability standpoint, they’re made 
up of different chemicals.

A2L R-32, is a non-blend refriger-
ant. R-410a, on the other hand, is a 
50-50 blend of R-125 and R-32. In a 
way, technicians have already been us-
ing R-32 since the adoption of R-410A 
as the standard.

Other refrigerants, like R-454B, 
are HFO (hydrofluoroolefin) blends. 
R-454B is what we call a “low-glide” 
blend, just like R-410A. Like R-410A, 
you will need to charge blends like 
R-454B in the liquid state.

When charging A2L-based equip-
ment with R-32, one of the significant 
differences will be using different en-
thalpy and saturation charts than those 
used for R-410A. But in essence, you’ll 
be looking for the same numbers.

Other A2Ls, like R-454B, also have 
pretty similar discharge pressures 
to R-410A despite having different 
charts. Still, you’ll want to make sure 
you’re using the right charts and re-
sources for the refrigerant you’re 
working with. Don’t rely on an R-410A 
or R-454B chart for an R-32 system 
because there are differences.

Another difference is due to the 
chemical properties where A2L-based 
mini-split systems will use much less 
R-32 than their R-410A counterparts.

For example, in an R-410a-based 
system, the full refrigerant charge may 
be four pounds, while an R-32-based 
system, designed to deliver the same 
capacity, will only use around 2.8 
pounds. In other words, A2L-based 
systems require less refrigerant. 

Furthermore, R-32 performs bet-
ter than R-410A in low ambient con-
ditions, providing better heat pump  
performance with greater capacity in 

LIABILITY ISSUES?
From a service standpoint, there are 

many questions about liability. The 
fact is if your technicians are trained in 
proper refrigerant handling and prop-
er system charging protocols, your lia-
bilities are no different.

As high-performance profession-
als, you always want to check for cor-
rect system operation. When it comes 
to charging systems, you always want 
to verify proper airflow on the return 
or supply side of the system. Super-
heat is still superheat; subcooling is 
still subcooling. 

Every piece of A2L-charged equip-
ment has a label highlighting the re-
frigerant’s flammability so that con-
sumers will know this immediately. 
If they have concerns, it might make 
sense to point out that any automo-
bile manufactured and sold in the 
U.S. today uses A2L refrigerant for the 
air conditioning system, which is in-
stalled next to a combustion engine. 

These slightly flammable refriger-
ants are already here. And not just 
in cars. A2Ls are in some residential 
kitchen refrigerators, so they are al-
ready in people’s homes.

The stigma or fear of causing dam-
age or harm is no different for HVAC 
equipment than for an appliance  
service professional who works on 
your refrigerator that uses propane. 
It’s no different than the mechanic 
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temperature and pressure 
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charge the system  

correctly.



16      JULY 2023 HIGH-PERFORMANCE HVAC TODAY

TECHNICAL

practices are we supposed to be doing?
Again, many things have not 

changed: pressure testing with nitro-
gen, pulling a proper vacuum, and so 
on. Technicians should isolate with the 
vacuum to ensure the equipment pass-
es decay tests without leaks. Then, they 
charge the system. Outside of that, ev-
erything is the same. The refrigerant 
hose connections are the same, and 
there are no counter-thread connec-
tions – these are just false rumors.

And finally, the most common ques-
tion I hear is about how to carry and 
handle A2L refrigerants. The EPA, 
OSHA, and other government entities 
have a lot of material about how you 
carry and store A2L-based refriger-
ants, which is different from how you 
may have done so previously. These 
refrigerants require that technicians 
and contractors need to change their 
mindset. 

Previously, you could leave tanks of 
R-410A in your trucks all day, no mat-
ter the temperature outside. However, 
if you do that with a tank full of A2L re-
frigerant, there would be severe reper-
cussions. A2L tanks must be stored in 
cooler areas – like a truck’s cab, a stor-
age compartment, or a shaded area. 
You can’t expose tanks to any elements 
where they will get overheated. 

The Department of Transportation 
(DOT) has regulations about transport-
ing A2L refrigerants. And yes, those 
regulations are a bit more stringent 
than those for R-410A. But the rules 
are no different than those DOT has for 
transporting oxygen acetylene torches, 
which most contractors have carried on 
their service trucks for decades. 

Acetylene oxygen is 10 times more 
flammable than A2L refrigerants. Most 
good contractors and technicians 

flared connections. There is no rea-
son for a technician to use torches on 
mini-splits with these connections. 
The problem is that many technicians 
fear flaring due to minimal experience 
and practice. 

I recommend watching this vid-
eo to learn about the best practices for 
making ductless flares.

When brazing lines that may have 
had an A2L refrigerant in them, the 
technician must ensure they’re braz-
ing with nitrogen. This process is 
something everyone should be doing 
anyway, no matter what refrigerant 
may have been in the line. 

Nitrogen helps reduce the oxide 
contamination that builds up inside 
the copper line. Nitrogen brazing has 
been around for a very long time. The 
safety aspects have always been there. 

KNOWLEDGE IS POWER
Regarding A2Ls, the objective is not 

to scare technicians and consumers 
away because of its light flammability. 
The aim is to give them knowledge. 

They need to know whether the A2L 
they’re working with is a drop-in or re-
placement refrigerant. What does it 
mix with? What oil is compatible and 
not compatible with it? What service 

low ambient temperatures.
Again, different A2L refrigerants 

have different properties, so pay at-
tention to the charge on the data tag as 
well as your temperature and pressure 
readings to be sure you charge the sys-
tem correctly.

SERVICE CONSIDERATIONS
Other questions in the industry re-

volve around servicing equipment 
charged with A2L refrigerant. For ex-
ample, I’m often asked how to check 
this equipment for leaks. What pre-
cautions are necessary? 

If a leak exists in a room, there is lit-
tle difference between most A2Ls and 
R-410A besides the A2Ls being slight-
ly more flammable. The key is proper-
ly ventilating the space, which you’re 
supposed to do, no matter what refrig-
erant you’re working with. By follow-
ing existing service protocols and pro-
cedures, you should have no problems.

Most HVAC equipment manufac-
turers have safety procedures they 
provide when it comes to charging 
their equipment. 

What about when installers do chan-
geouts? Again, standard procedures al-
ready exist. When changing out a com-
pressor on an A2L unit, technicians 
should ensure they flush the system 
with nitrogen. Then they must cut the 
copper connections on compressors in-
stead of un-sweating them. 

The old mentality was to remove a 
filter dryer or a reversing valve. You’d 
un-sweat it and then re-sweat it back 
in. When a technician services the 
components of an A2L-based mini-
split system, removing them using 
copper or tubing cutters is safer than 
using a torch to un-sweat it.

Many R-32 based mini-splits have 

Many technicians  

get scared when they 

think about A2Ls, and  

that’s because they  

have yet to acquire  

the proper knowledge  

and experience.

https://hvacrschool.com/videos/how-to-make-ductless-flares-that-wont-leak/
https://hvacrschool.com/videos/how-to-make-ductless-flares-that-wont-leak/


JULY 2023      17HVACTODAY.COM

TECHNICAL

ncilink.com/A2L-Facts 
	z �Daikin Atmosphera R-32 Single 
Zone Heating and Cooling System 
ncilink.com/Atmosphera
	z32 Reasons For R-32 Website 
ncilink.com/32Reasons 
	zDaikin Training Center 
ncilink.com/DaikinTraining. 

certifications for people who work on 
their products. ESCO’s eLearning net-
work has several free and paid courses 
(some of which provide NATE credits) 
about A2L refrigerants. 

Some manufacturers also have we-
binars and courses available through 
ESCO’s eLearning network. You can 
find a list of resources below. 

The secret is understanding what 
you’re working on and knowing what 
limitations and safety precautions to 
take. The fact is, A2Ls, including R-32, 
will be the prominent refrigerants 
used in HVAC equipment in the Unit-
ed States by 2026, so the HVAC service 
industry really can’t shy away from it.

RESOURCES 
	z �The facts about R-32 and R-454B 

don’t hang their torches loosely in the 
back of the truck. They also don’t al-
low acetylene nor oxygen bottles to 
roll around. 

Many technicians get scared when 
they think about A2Ls, and that’s be-
cause they have yet to acquire the 
proper knowledge and experience. 
Proper education with a good under-
standing of these refrigerants’ prop-
erties and how to work with them will 
provide technicians with the same 
comfort level they have today.

EDUCATION IS EVERYTHING
Anytime there is a change, fear al-

ways follows. The key to alleviating 
anxiety is education and certification. 
That’s why most HVAC equipment 
manufacturers provide training and 

Roman Baugh is a Direc-
tor of Commercial HVAC 
for Kalos Services. He 
spent 17 years working 
in central Florida’s me-
chanical and industrial 
trades as a senior tech-
nical support manager, 
HVAC service manager, 
project foreman, and 

service technician. Before his time at Daikin 
in 2021, he was the first technician in the U.S. 
to install a complete R-32-based mini-split 
system. He can be reached at ncilink.com/
ContactMe. 

http://ncilink.com/A2L-Facts
http://ncilink.com/Atmosphera
http://ncilink.com/32Reasons
http://ncilink.com/DaikinTraining
https://www.kalosflorida.com/
http://ncilink.com/ContactMe
http://ncilink.com/ContactMe
http://remichel.com
mailto:sales%40remichel.com?subject=


Jim Brown, of the Jim 
Brown Company in Moun-
tain Home, AR, is a sec-
ond-generation owner who has 
set the stage for his son to take 
over the business.

“For me,” he says, “our cus-
tomer base best describes the 

shared vision. If we are meeting their needs and 
are servicing their homes well with sound finan-
cial practices, the business has a strong chance of 
moving forward with the next generation.

“This means everyone has to be strong listeners 
and open communicators.” 

Brown adds that leadership starts with loy-
alty. He says that if a person doesn’t want to be 
involved in the long haul, they aren’t a qualified 
candidate for leadership. In his opinion, leaders 
need to understand the tasks necessary for suc-
cess, need to perform those tasks, and need to 
have a desire to go beyond them.

“I am talking about work ethic here,” he adds. 
“If they don’t have that, they won’t have anything 
else. Oh, and by the way – none of these attri-
butes are academically teachable. They can be 
learned by example. The saying that there is no 
external solution for an internal problem is true 
in all segments of life. You foster leadership by 
having a friendly environment with people will-
ing to help one another.”

Rob Basnett, the owner 
of Basnett Plumbing and 
Heating, Littleton, MA, says 
he is just starting to prepare for 
the next generation of leaders in 
his company. 

“We have succession meetings 
to discuss each other’s goals, 

Let’s face it – none of us are getting any 
younger. At least in the HVAC Industry, 
many owners and managers are either at 
or beyond retirement age and must pre-

pare the next generation of leadership for their 
HVAC companies. 

By the way – it’s not just that HVAC contractors 
are retiring or want to. We can partially blame 
the leadership gap on the pandemic creating a 
work-from-home ideology where people leave 
their companies to start home-based businesses. 
This “movement” is called The Great Resigna-
tion, where older millennials and younger Gen X 
people in prime positions to step into leadership 
roles – are leaving the HVAC workforce.

So what should you do?
We contacted several HVAC company owners 

to discuss how they are working to develop the 
next generation of leaders, where they are in that 
process, and why they think it’s so important. 

THE IDEA OF SHARED VISION
Having a shared vision is something that many 

consultants say is vital for a family business to 
continue from one generation to the next. Ac-
cording to Steven P. Miller of Family Enterprise 
Center, UNC Kenan-Flagler Business School, 
Chapel Hill, NC, “Lack of a shared vision for the 
family enterprise and weak next-generation lead-
ership are often cited as two of the leading rea-
sons for the failure of family firms to successfully 
transition from one generation of family owner-
ship to the next.”

In an article posted on the Frontiers in Psy-
chology website, Miller says that developing 
next-generation leadership in a family business 
also requires having the right family climate 
(open communication and shared values).
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tomorrow’s leaders need to learn to 
navigate challenges and keep their 
companies moving forward. He de-
fines this forward momentum as 
“transformational leadership” and 
says such people help members of 
their teams, company, and communi-
ties reimagine a better future.

At GV’s Heating 
and Cooling, Inc. 
of Glenview, IL, 
owner Greg Vick-
ers is a strong pro-
ponent of re-imag-
ining the future. 
Though they do not 
have a formalized 

leadership model, he says he has some 
younger team members, including his 
daughter, who are forward thinkers 
with solid work ethics and positive at-
titudes, and want to be his company’s 
next-generation leadership team.

“From the beginning, when my wife 
and I started our company in 1990, we 
focused on creating a culture of hon-
esty, accountability, and putting oth-
er team members first,” he says. “We 
developed an onboarding process to 
show prospective team members and 
staff what the company’s culture is, 
our expectations, and how we must  

focus on exceeding all of our custom-
er’s expectations.”

Then he says by leading by exam-
ple and practicing servant leadership; 
he hopes to get potential leader candi-
dates to think outside the box and to 
visualize a better future.

“We are and have been nurturing fu-
ture leaders with our vision and their 
vision for the company and their role 
in moving the company and them-
selves forward. Leadership develop-
ment is an ever-evolving process. We 
also have conversations about how 
nothing is guaranteed, but positive 
things happen through hard work, 
dedication, and giving 100% every 
day,” he adds.

Vickers’ comment ties in with what 
Meginley says about transitional lead-
ership. Meginley writes, “To trans-
form your workforce, the next gener-
ation of leaders should be authentic, 
open, compassionate, curious, and  
inclusive.”

THE IMPORTANCE OF  
A SERVANT LEADER MINDSET

Meginley’s transitional leadership 
segues nicely with what is known as 
a servant-leader mindset. When Jim 
Ball owned his own HVAC company, 

plans, and vision. It is a work in prog-
ress that we tweak yearly. We’re work-
ing on a vision for the next 5-10 years,” 
Basnett says.

“For me, I want our leaders to treat 
people with respect. I want them to 
foster encouragement, always to be 
positive and confident, and to know 
how to make decisions no matter the 
situation.”

He says he tries to teach this by lead-
ing by example and being present and 
available.

“Not everyone is built to be a lead-
er,” he continues. “There are leaders 
and followers. For those I see with 
potential, I’ll guide them, encourage 
them, and point out ways to improve 
their leadership. 

“For those who don’t have leader-
ship potential, I try to help them see 
other attributes to strive for. Every-
one has strengths; they just may be 
in a different area. It is our job to fig-
ure that out and encourage, guide, and 
coach.”

TRANSFORMATIONAL  
LEADERSHIP

In an article posted on the HRCO 
Learning Center website, author 
David Meginley writes about how  
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ingredient that must be common be-
tween teacher and student is the abili-
ty to understand that the mission is to 
service the needs of others in the most 
economical way possible.

“The method for doing that is nev-
er the same for any two people. And 
by the way, the generation gap is real, 
and something that worked 10 years 
ago may not work today. So the transi-
tion from the existing to the next gen-
eration of leadership is a moving tar-
get. You have to adapt and be open to 
new ideas. Isn’t that what any leader 
should do?”

Brown adds that some training does 
have to come from the outside. Bas-
nett agrees and says he has used lead-
ership training offered by BDR. He 
also says that you must be available 
to coach, guide, and encourage those 
team members you want to consider 
for future leadership roles.

Greg Vickers, on the other hand, 
has not developed or used formalized 
leadership training yet. He does rec-
ommend books for candidates to read, 

our whiteboard at every meeting. We 
stress that not only are we in the ser-
vice industry and serving others is a 
privilege, but this is the only way to be-
come the best leaders possible. Again 
putting others before self.”

TRAINING TOMORROW’S  
LEADERS

When training the next generation 
of leaders for your business, Meginley 
writes that current company leaders 
need to foster active learning, which 
he defines as providing education that 
doesn’t only depend on passive listen-
ing. He says, “Active learning experi-
ences help learners arrive at the con-
clusion themselves.”

For Jim Brown, this is how his fa-
ther taught him and how he taught his 
son.

“My father taught me the basics of 
running a successful HVAC business 
and allowed me to learn the rest in-
dependently. My successor is my 
son, and I used the same approach 
with him. From my perspective, the  

he focused on putting the needs and 
desires of others ahead of his own. 
In an article, he wrote for this publi-
cation, How Servant Leadership 
Made My Company Better, Ball 
said that servant leadership is not 
about hoping to become a better lead-
er whose reward is meeting all their fi-
nancial needs.

“A true servant would never perform 
their acts of service with the end moti-
vation of leading others,” Ball says.

For Rob Basnett, this approach is, 
by nature, who he is. “I’ve never real-
ly looked at myself as a leader. I treat 
people like we are all equal teammates. 
My inclination is to give our employ-
ees the option to be part of something 
and contribute their thoughts and 
ideas. This approach invigorates them 
and me, especially when their ideas 
get implemented.”

According to Greg Vickers, GV’s en-
tire approach to High-Performance 
HVAC contracting is through servant 
leadership.

“Servant Leadership is on top of 

https://www.bdrco.com/
https://hvactoday.com/servant-leadership/
https://hvactoday.com/servant-leadership/
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learning process for me.”
Greg Vickers adds that the smart 

thing to do is to identify future leaders 
as early as the hiring process and nur-
ture them with experience. 

“Then lead by example. Watch to 
see who drinks the Kool-aid. If they 
have leadership potential, send them 
to leadership training. Ask them who 
they admire as a leader and research 
that person or persons and how they 
got to where they are.”

“Don’t forget to ask questions,” Rob 
Basnett concludes. “Find out their in-
terests and desires. See if they are pas-
sionate about them. There must be 
some passion. Then help them set per-
sonal goals. You now have the basis 
for planning for your business’ next 
generation of leaders.”

to become a state trooper), then I had 
only two choices: to continue in my ca-
pacity or try to find another candidate 
and start over.

“Luckily, in my case, my son re-
turned to the business and committed 
his energy to help us grow. The rest, as 
they say, is history.”

Then the transition from parent to 
child has to take place, which can be 
very tricky. In Brown’s case, that tran-
sition is now complete.

“My son runs the company’s affairs, 
and I am the bookkeeper and CFO. He 
often asks for my opinion, and I am 
happy to provide it. 

“But two people cannot steer one  
vehicle, and I had to learn to let go. I 
had to back away and let my son solve 
his own problems. That was a great 

Ted Talks, and other Internet-based 
resources. “We have been working on 
this for a year and are still in the infant 
stage. But we have seen solid growth 
from the employees we groom as to-
morrow’s leaders.”  

IT DOESN’T HAPPEN QUICKLY
Creating the next generation of lead-

ers for your company takes time. A lot 
of it. That is why many consultants 
and family business gurus strongly 
urge business owners to begin looking 
for their replacements sooner rather 
than later. 

Jim Brown says that developing fu-
ture leaders is a two-part transaction: 
an offer and an acceptance. 

“If my son didn’t accept my offer (at 
first, he didn’t and left the company 

mailto:Lazcocorp%40gmail.com?subject=
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our new special offer that includes a 
seat at the 2024 Summit in Asheville.

If you have questions, call your Cus-
tomer Care Representative at 800-
633-7058.

Sizzling Hot Summer 
Onsite Deals!

National Comfort Institute (NCI) 
has a special summer offer now! You 
can save thousands of dollars if you 
hold onsite training before August 
15th. These onsite sessions include 
NCI advanced training and certifica-
tion classes in:

	zDuct System Optimization
	z �Residential HVAC System Perfor-

mance and/or Air Balancing
	z �Carbon Monoxide (CO) and Com-
bustion Testing.
Plus, you can arrange for addition-

al hands-on training and much more.
Over the past 30 years, NCI has 

trained more than 30,000 contractors 
across North America. Instructors 
have a deep, experience-based under-
standing of airflow, balancing, com-
bustion, and carbon monoxide. 

With our unique “Onsite Train-
ing” program, you can bring one of 
our experienced, professional trainers 
to your location -- to get your whole 
team certified and working together.  

Plus, we can customize your Onsite 
by combining classroom and hands-
on field training. NCI instructors can 
even ride with your team to a cus-
tomer’s home. Each Onsite is unique. 
You’ll work with Nick Guarino, 
NCI’s Director of Operations and 
Sales, to create a program that meets 
your goals. There is no cost for a con-
sultation and no obligation. 

You can earn NCI certification, re-
certifications, plus NATE, BPI, and 
state CEUs (where applicable). 

Onsite training can minimize down-
time and reduce expenses by bringing 
a trainer directly to your location. Get 
a leg-up over competitors using NCI 
training to take your company to the 
next level of High-Performance HVAC 
Contracting.

It just takes a phone call or email to 
get started! Available dates are limit-
ed, and Onsites are offered on a first-
come-first-served basis. Don’t miss 
out on this game-changing training!

NOTE: NCI Members can use NCI 
Bucks towards the cost of a class and/
or earn NCI Bucks towards future 
training!

It’s not too soon to mark your cal-
endars for the High-Performance 
HVAC Summit 2024. The event 
will be held at the Crowne Plaza Re-
sort Asheville in Asheville, NC, from 
September 10-13, 2024. This hotel 
is nestled between the Great Smoky 
Mountains and the Blue Ridge Moun-
tains and is a pet-friendly property 
near downtown Asheville. 

Asheville is a destination city offer-
ing you, your team, and your families 
access to many great things to do, in-
cluding walkable neighborhoods with 
an array of independent shops, craft 
breweries, and some of the best din-
ing options in the southeast.

You can make this a vacation desti-
nation for your families before or af-
ter September 10-13.

For those of you who missed Sum-
mit 2023 in Branson, MO, you can 
watch session recordings along with 
your entire team. Just go to ncilink.
com/Summit23Vids and get your-
self set up to watch these highly edu-
cational sessions. Be sure to check out 

NCI UPDATE

It’s Time to Mark Your Calendars for Summit 2024
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ONE MORE THING...

Dominick Guarino  
is publisher of 

High-Performance 
HVAC Today magazine  

and President & CEO 
of National Comfort 
Institute, Inc. He can 

be reached at ncilink.
com/ContactMe

Four Tips to Keep Your 
Business on Track 

set up automatic transfers from your operating 
account to a separate account from which payroll 
withdrawals are made. 

3. PRICE YOUR WORK PROFITABLY
One of the biggest issues plaguing our indus-

try for decades is not understanding the differ-
ence between markup and margin. This subject 
is covered in many great articles and books. The 
bottom line is that markup is misleading, and it’s 
not a good way to achieve the profits you expect. 

Another common mistake is using the same 
margin when estimating labor versus materials 
cost. Your labor should be calculated at higher 
gross margins than materials. 

You can always buy more product to meet de-
mand, but labor is your most precious asset, and 
it’s not very easy to get more of quickly. It re-
quires an investment in hiring and training peo-
ple. As a high-performance contractor who sells 
more labor-intensive system renovations, those 
jobs should be priced at 70% gross profit margins. 

4. BUILD A STRONG MAINTENANCE  
     AGREEMENT BASE

Maintenance agreements are the life blood of a 
profitable HVAC business. They create recurring 
revenues, and the work can be done during your 
low-demand seasons. These agreements also 
provide leads year after year. When a customers’ 
equipment is ready for replacement, you will like-
ly get that work.

In addition, companies with thousands of 
maintenance agreements are worth many more 
multiples of net profit, and will sell for top dollar. 

If you are not already doing all of the above,  I 
hope you start implementing these things within 
the next 30 days – it will mean a big difference for 
your company in 2023 and beyond!

According to the U.S. Department of En-
ergy (DOE), 20% of HVAC contracting 
businesses fail every year, and only 30% 

of startups reportedly make it past the first year. 
There are several common business killers that 

are relatively easy to remedy. You could fix most 
of them within 30 days. Focus on the following 
four key areas and your odds of success will in-
crease exponentially:

1. CREATE A BUSINESS PLAN, AND  
     UPDATE IT REGULARLY

 Whether it’s your first or 20th year in busi-
ness, a business plan is a must for so many rea-
sons, including the ability to borrow money when 
needed. A business plan however, is more than 
projections on a spreadsheet. While numbers are 
important, your plan must be a map to where 
you want your business to go, as opposed to just 
“winging it.” 

One of the most important elements of a good 
plan is your strategy. In other words, what is your 
unique proposition in a sea of sameness among 
your competition? A high-performance approach 
is one such strategy. Figure yours out and let oth-
er goals and priorities follow.

2. IMPLEMENT GOOD FINANCIAL AND   
     BANKING PRACTICES

One of the biggest mistakes I’ve seen contrac-
tors make over the years is not setting up bank 
accounts for different functions. For example, it’s 
critical you set up a separate payroll account. 

Many companies fail because they don’t set 
aside payroll taxes, and when they’re due, they 
don’t have the money to pay them. Don’t fall into 
this trap – it’s a business killer! 

Even if your payroll provider automatically 
withdraws your weekly payroll, it’s important to 

By Dominick Guarino
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