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EVP Comments

In our last issue, President Don Hill wrote about extending the reach of NEBB – not just from a national or inter-
national perspective, but from a personal business perspective. Attending local meetings, sponsoring an event 
for young engineers, or visiting local community colleges to recruit potential technicians are effective marketing 
strategies for not only your business, but for the association that helped you grow. 

Each one of us in our geographic areas, can further the NEBB name and bring brand awareness to professionals 
who otherwise would never hear of us. It starts with building relationships from the ground up. 

This issue of the NEBB Professional focuses on what it means to be part of a relationship of equals, which is an 
extension of personal marketing.  The feature article focuses on how NEBB CPs can position themselves as equal 
partners at the business table. It’s about bringing the CPs’ unique value and perspective to other members on the 
team, be it engineers, architects, owners or general contractors. 

Interviews from six CPs who know the intricacies of what it means to consistently present professional behavior (if 
you’re a pro, act and look like one) and critical elements for success are featured. The article builds on fundamen-
tal aspects of professionalism and a special bonus of the “Four Cs of How to Build Your Reputation.”  It’s possible 
you’ll find a handful of solid ideas to implement in your business and personal strategies. 

Another part of being effective “at the table” is learning from other professionals. We have an article from an 
architect who didn’t know a thing about NEBB until he got involved on NEBB’s Certification Board as an Industry 
Stakeholder. His eyes were opened to the scope and depth the NEBB CP and CT bring to the job and how seriously 
NEBB takes its professional development and certifications. 

Being effective allows NEBB to branch 
out to our young professionals as well. An 
Opinion Piece is featured from one of our 
own YPN Ad Hoc Committee members. His 
focus was on the theme from NEBB’s 2018 
annual conference, “Achieving Excellence 
in a Changing Environment.”  This confer-
ence provided a platform in which many 
were given the opportunity to brainstorm 
ideas on how young professionals can be 
effective in the workplace and fill whatev-
er gaps might be there and gain a vision 
for themselves while learning from those 
who’ve gone before them. 

This issue is a coordination of a single 
theme: a relationship of equals.

By: Tiffany Suite

The smiling faces of NEBB Leadership: Don Hill, NEBB President, Jim 
Whorton, NEBB President-Elect and Jeffrey Schools, NEBB Vice President. 
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the NEBB CP to provide guidance during the early project 
stages to ensure all components of a system will work to-
gether properly and remain easily accessible once installed. 
Yet often, that is easier said than done.

“Construction has gotten faster over the years. Thinking 
with the end in mind can help, but not many people do it. 
Everyone is thinking about the budget, timeframe, contractor, 
but no one thinks about the last day and how to deal with the 
inspection,” states Smith. Looking at the big picture from the 
beginning is arguably the primary reason NEBB profession-
als need to get involved early on and offer their professional 
expertise in delivering and sustaining building performance 
after turnover.

“As practitioners of the art and science of building perfor-
mance delivery, NEBB has for too long been perceived as 
“contractors” in the professional world. While many wear 
the contractor label with deserved pride, being contractors 

In 2008, NEBB changed its certification language from 
“Qualified Supervisors” to “Certified Professional” because 
after much thought and consideration, the Board decided that 
words matter. The word “professional” accurately described 
what an owner or project team receives when hiring a NEBB 
Certified Professional (CP): professionals with a unique body 
of knowledge and skill sets that, as a professional member of 
the construction team, add substantial value to the delivery 
of constructed facilities. 

For NEBB and its certified firms, it is the 
behavior that the word “professional” 
implies that causes it to immediately 
resonate with just construction indus-
try partners. It’s one thing to carry a 
title that defines you as a “profession-
al,” but a whole new world to partici-
pate as a true professional with clients, 

partners, and peers. “Your title will get you in the door, but 
it’s your performance that will keep you there,” says Steve 
Smith, CP and Sales Director/Special Project Manager of 
Pacific Test & Balance, Inc. 

Luis Chinchilla, CP and Director of OPIA 
Operaciones de Ingeniería de Avanzada 
de Centroamérica, a specialized en-
gineering services firm in San Jose, 
Costa Rica agrees. “We need to con-
tinually educate our market segment 
and our customers. They may not all 
know exactly what NEBB stands for, 

but they see it as a standard of excellence. When we say we 
are sending out a Certified Professional, they know they are 
in good hands because it conveys a certain level of quality 
and expertise.”

Get Involved Early for Better End Results

In many cases, the key to a NEBB firm’s and professional’s 
success on a project begins with involvement with the de-
sign and construction team as early as possible. This allows 

NEBB CP: A Value-Added Partner 

Kerri Souilliard 

Luis Chinchilla

Steve Smith
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can cause NEBB professionals to be 
reluctant voices for common sense 
construction, start up, and operation,” 
mentions NV5 Vice President Jerry 
Bauers, CP. “Our relationship with the 
Engineer of Record has historically 
been a subordinate one, but engineers 
and owners benefit from a strong, 

professional voice in commissioning, testing, adjusting, bal-
ancing, cleanroom and other certifications to help guide the 
construction, start-up and turn over process to a successful 
end, on time and within budget,” Bauers continues.

It takes consistently professional be-
havior—and more often than not, 
proven experience—to be given a seat 
at the table early on in a project’s life-
cycle. For those that get involved with 
the project team in the beginning stag-
es, rather than waiting for the “invita-
tion,” the end result is typically better 

for all parties involved. Nashville Machine Test & Balance 
Certified Professional William Bailey sums it up best with, 
“We’re saving everyone money in the long-term.”

“As a PE and a NEBB CP, I like to think 
I offer a unique perspective. I never 
overstep my bounds in regard to the 
engineers, but I like to be involved in 
the design reviews. It happens about 
half the time—usually with owner di-
rect work to ensure the design meets 
their requirements,” explains TAB 

Engineer Rich Jarvis, PE and NEBB CP at Proficient TAB.

“The President and VP of our company are involved in a lot of 
the estimating that’s done early on for our bigger projects, so 
they get me involved as soon as they can. We like to look at 
it as a team to do what we need to do to be as cost-effective 
as possible for the owner,” says Bailey. “I do a lot of owner 
training, which helps develop relationships, too.”

“Answering questions about construction sequencing that 
allows for phased turnover, installation strategies that per-
mit both initial testing and long-term maintenance, practical 
equipment sizing selection and maintenance features, these 
are the unique province of the professionals who deal with 
the practical implications of construction coordination, ac-
cess and spare parts daily,” Bauers explains. “Many NEBB 
professionals have preferred provider relationships with 
owners. These relationships are rooted in the owner’s confi-
dence in [those] professionals to “make stuff work.” Owners 

see [NEBB CPs] as value-added members of the construction 
team, valuing [their] practical knowledge of both construc-
tion and operational strategies.” 

If You Call Yourself a Pro, Act Like One

While early involvement irrefutably leads to successful re-
sults, what kind of behavior does it take to be viewed as 
a true professional and gain the opportunity to assert your 
expertise throughout the entire project? Professionalism 
goes beyond stellar project performance. While achieving a 
professional partnership is rooted in experience and perfor-
mance excellence, the four Cs—confidence, communica-
tion, collaboration, and continuous learning—are necessary 
to demonstrate your professional expertise.

Confidence is knowing that your experience and capabili-
ties will help produce a successful outcome. It does not in-
volve ego; it is about adding value in schedule, sequence 
and performance delivery discussions. The first step toward 
confidence is recognizing that you are a professional with a 
unique body of knowledge that can be relied upon to sup-
port the successful delivery of the project. The second – and 
arguably most important – element is preparation. It is es-
sential that, as a NEBB CP, you think through the construction 
and delivery of the operating systems so that the experience 
provides a valuable voice in early identification of obstacles 
and recommendations for avoiding them.

True confidence allows a professional to share an expert 
opinion, while respecting the opinion of others. “Show re-
spect for fellow team members – engineers, architects, in-
stallation contractors and vendors – and acknowledge that 
each member of the team has their unique body of knowl-
edge that will add to the quality of the final result,” states 
Bauers.

“Treat people fairly and reasonably. 
Don’t ever let things become an ego war. 
Two wrongs don’t ever make a right. 
You have to meet people in the middle,” 
says CEO of Gaghan Mechanical Kevin 
Gaghan, CP. “It’s all about how you pres-
ent yourself. Respect and listen to what 
they have to say.”

Communication not only helps keep all parties informed, 
but also leads to improved trust and long-lasting relation-
ships. Essential for successful project outcomes, effective 
communication is a key component of memorable customer 
service that will turn today’s project into a repeat customer. 

Jerry Bauers

Rich Jarvis

William Bailey

Kevin Gaghan
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“Think of when your kids first learned to talk—the ability 
to communicate completely changes the relationship you 
share. You no longer have to guess what the other person is 
thinking or feeling, or where they stand because they can tell 
you. Communication becomes the foundation of the relation-
ship,” Chinchilla explains.

“Would you rather hire the top technician that arrives looking 
unprofessional and leaves without saying a word, or a pretty 
good tech that takes the time to explain what he did? Our 
role is really a blend of technical skills and customer ser-
vice—being personable, looking like a professional, explain-
ing what we have done, and addressing customer questions 
or concerns,” says Smith. 

Advocating a professional communication style, Bauers fo-
cuses on five critical elements for effectively conveying any 
message: 

1.	 Fact-based communication. A NEBB professional’s 
training provides the skills necessary to make ratio-
nal arguments that support their point of view, while 
also recognizing the challenges and demands of their 
fellow team members. 

2.	 Two-way Communication. The best strategy for 
communicating with other team members is to first 
listen. Respect teammates by letting them know you 
hear their concerns and remain approachable so they 
continue to deliver pertinent information. 

3.	 Focus. Remaining calm is not always easy, but nec-
essary to stay focused. A professional communica-
tion style requires level-headedness, focusing on 
the objective, and remembering that there are many 
means to an end.

4.	 Professionalism over perfection. Sometimes, you 
can do everything right and it still does not work out 
in your favor. There may be circumstances you are 
unaware of driving decisions—so, allow for that. 
There is no perfect project, but as a professional, you 
can strive to make each project you work on as good 
as it can be.

5.	 Documentation. Take good notes during important 
conversations and follow up with emails to help as-
sure all parties hear the same thing. This may also 
allow other team members to save face in public 
meetings, while adapting to the good ideas and rec-
ommendations that you provide. Winning is a good 
project that everyone benefits from – not victories 
over others in the process.

Jarvis goes a step further, realizing a job is not really done 
even once it is on paper. “Call the maintenance team, ask 

how things are going. If there are problems, go back and fix 
them. Active listening goes a long way.” 

Collaboration allows multiple parties to work together to 
achieve better end results, while providing the potential to 
mitigate issues before they arise. 

“One of the hallmarks of a professional is the discipline to 
work collaboratively with a team of professionals to achieve 
a superior end,” states Bauers.

As an installer, the team at Gaghan Mechanical uses their 
NEBB knowledge to make it easier for NEBB certified TAB 
firms that may not have had the privilege of being involved 
early on. That way, all they have to do is come in and do the 
balancing. 

Professional Starts with C

Proven experience earns professionals respect 
for their expertise and ability to solve problems 
as part of the larger project team. But, what if 
you’re a young professional, new to the game 
and have not had years of experience to build 
your career and your reputation?

Start with professional behavior and always 
exemplify the four Cs.

Confidence
Not to be confused with ego, confidence is 
about respectfully providing ideas and solu-
tions while being willing to be wrong, which in 
turn allows other’s ideas to be considered. 

Communication
Be humble, respectful, and always stick to the 
facts. When all parties are looped in, trusted 
relationships form, resulting in better projects.

Collaboration
Everyone achieves more together. Get involved 
early on and aim to mitigate issues—regard-
less of their origin—before they arise.

Continuous Learning
Learn from experience, seek knowledge every-
where possible, and maintain relationships to 
keep an ear out in the industry.
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“This industry is driven by personal relationships. Unless you 
have personal relationships, it can be difficult to learn what 
is happening in the private sector. Get out there, work hard, 
and have face to face meetings. Listen to their problems and 
get back to them with how you can offer solutions. The best 
way to get on a job early is to learn about it at its inception,” 
states Jarvis.

Keeping these behaviors in mind, you can act like a profession-
al and give appropriate meaning to your title. Professionalism 
cannot replace performance, but it does make a great com-
plement to successful project outcomes. When you act like a 
professional and perform well, your chances of being select-
ed for the next job increase significantly. If you call yourself a 
professional, live up to the expectations.

About the Author
With over a decade of omni-channel marketing experi-
ence, Kerri Souilliard leverages her extensive background 
in digital strategy, copywriting, and content development 
to serve clients’ overarching business goals. Her focus on 
key elements, like messaging and branding, help lay the 
foundation for creative strategies that promote a compa-
ny’s story in the most effective way possible. To learn more, 
visit kreativstrategy.com.

Bailey and his team at Nashville Machine have another 
unique way of thinking collaboratively and aiming to assist 
other NEBB certified firms—before they’re even on site. 
“Sometimes, we’re not even the TAB or Commissioning firm 
on the job. If we work through the HVAC sequence of op-
erations before the Commissioning group comes on, it can 
save the owner money and heartache. We find issues with 
piping or supply and return duct as we do the walk-through 
on pre-functional checks which gives the ability to correct 
problems before anyone ever puts water on it.” 

“Even with technology like BIM, there are few contractors 
that look at how to actually service or maintain or balance 
the systems they install. How do you balance it if it’s inac-
cessible? We look at that early on to streamline the process,” 
Gaghan continues.

“We try to catch problems before the installation because 
it benefits everyone. If I do find something, I’m careful not 
to criticize anyone. I just present the issue and solution, be-
cause if you keep pointing out problems without a solution, 
no one will want to talk to you. But if you have a solution, 
you’re a problem solver,” states Bailey.

Continuous Learning means more than continued educa-
tion. A true professional is always absorbing new knowl-
edge—whether through lessons learned on past jobs, re-
searching new industry technology, or keeping in touch with 
key industry contacts to stay in the know. 

“NEBB has really fantastic resources for continued education 
and I think it’s great that the CP and CT continuing education 
requirements encourage us to keep learning. That’s part of 
the reason NEBB is synonymous with trust and confidence,” 
mentions Chinchilla.

“Stay on top of new technology. I see old technology coming 
back again, but it’s always changing. You need to read, bet-
ter yourself and your understanding of the industry,” recom-
mends Bailey after nearly four decades in the industry. 

A “professional” is: 1) A person formally 
certified by a professional body of 
belonging to a specific profession by 
having completed a required course of 
studies and/or set practice. And whose 
competence can be measured against an 
established set of standards; or  
2) A person who has achieved an 
acclaimed level of proficiency in a calling 
or trade.

Got an Article Idea? 
Contact The NEBB Professional magazine 
(communications@nebb.org) with your story idea. 

You don’t have to write a word; just talk with the staff writer and your 
story will be put together for you. Ask any of the NEBB professionals 
who have appeared in this issue how easy their story was to write.
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Temperature measurements have always been a part of test-
ing, adjusting, and balancing (TAB) work. However, the value of 
those measurements is subject to interpretation.

Contractual Issues

Measuring and reporting temperatures in mechanical systems 
are required by most of the standard specification sections 
prepared by the specifying engineer. While the requirements 
for temperature measurements are defined in the NEBB 
Procedural Standard, the engineer delineates the contract 
scope of work for the TAB services in the project specifications 
which takes precedence over the requirements in the NEBB 
Procedural Standard. If the design professional requires a proj-
ect to be NEBB Certified, he is free to specify all requirements 
that may be in complete agreement with the minimum NEBB 
requirements, or he may completely define his own project 
requirements, including temperature measurements.

Capacity Testing Requirements

Aside from the historical and contractual status of the issue, 
the accuracy of field temperature measurements and the 
ability to utilize those measurements as an indication of heat 
transfer capacity in the field (when comparing field capacity 
to factory or rated capacity performance) must be examined.

Many designers, commissioning providers, owners and op-
erational personnel are under the impression that normal 
TAB data, such as fluid flows and fluid temperatures which 
are identified in a final certified TAB report, can be used to 
easily equate the performance of a heat transfer device in 
the field to the manufacturer’s rated capacity performance. 
Nothing could be further from the truth. 

Most manufacturers rate the capacity performance of almost 
all HVAC equipment through standardized testing procedures. 
While many manufacturers utilize independent or third-party 
testing agencies, some perform capacity testing in their own 
factory. Under either scenario, the testing procedure is usually 
performed in accordance with an industry standard such as 
ASHRAE, ARI, AMCA, Hydronic Boiler Institute, Cooling Tower 
Institute, etc. Many of the testing protocols are jointly spon-

sored or co-authored, and many testing protocols are also 
American National Standards Institute (ANSI) standards. 

While the exacting requirements of capacity performance test-
ing vary with the type, size and features of the various piec-
es of HVAC equipment, there are some imperative common 
threads:

•	 All capacity performance testing is performed in ide-
alized laboratory conditions.

•	 Testing is performed in strict accordance with either 
industry accepted protocols or manufacturer’s stan-
dard practices.

•	 Instrumentation requirements necessary to mea-
sure and report data such as temperature, fluid flow, 
pressures, and electrical characteristics are indus-
trial-grade, laboratory quality digital instrumentation 
that typically involve data logging of measurements 
over an extended period. 

•	 Capacity performance of heat transfer equipment 
is determined under steady-state, or quasi steady-
state, heat transfer conditions that must exist over an 
extended period. 

•	 Capacity performance testing protocols are used 
to guarantee consistency in the performance of the 
equipment in the laboratory to control manufacturing 
tolerances.  These ‘controlled testing conditions’ also 
allow engineers to compare performance of similar 
equipment from various manufacturers. 

•	 These testing protocols are NOT meant to replicate 
the performance of the equipment in the field.  

While the last bullet is probably the most important, the first 
four conditions do NOT exist in the real-world conditions in 
the field. For example, fan measurements in the field cannot 
be reliably compared to a manufacturer’s fan performance 
curve—and they were never meant to. In the same way, ca-
pacity performance ratings of heat transfer equipment are 
difficult at best to replicate in the field.

Accuracy of Temperature Measurements

The NEBB TAB committee has developed and regularly 
maintains  minimum standards for quality, accuracy and 
repeatability for instrumentation for various purposes. The 

Field Accuracy of Temperature 
Measurements in TAB Work 

Andrew P. Nolfo, PE
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requirements identify measurement type, appropriate in-
strumentation, accuracy, range, resolution and the minimum 
calibration requirements for instrumentation to be used in 
the field when performing TAB work. TAB instrumentation 
requirements is also addressed in ANSI/ASHRAE Standard 
111-2008, Measurement, Testing, Adjusting, and Balancing 
of Building HVAC Systems. 

One of the unique features of the ASHRAE document is the 
method the standard uses to describe instrumentation require-
ments. For many of the instruments, the standard discusses var-
ious standard TAB instruments, uses, limitations, calibration re-
quirements and accuracy of field measurements. In other words, 
the title of the paragraph for each instrument is: Accuracy of 
Field Measurements. Yet, instrumentation accuracy is NOT the 
accuracy of the measured quantity in the field. 

A thermometer, a manometer or electrical test meter may 
be rated by the manufacturer as having a stated accuracy, 
meaning the accuracy of the instrument. Most analog in-
struments are rated as a percent of full scale or percent of 
reading, while digital instrumentation is normally rated by 
the components of absolute accuracy and range accuracy. 

A typical digital micromanometer used for measuring airflow 
velocity pressures may be rated as ±3 percent of reading 
plus ±5 feet per minute (fpm), meaning absolute accuracy 
will be within 3 percent of the measured value and the range 
accuracy will be within an additional 5 fpm. As an example, 
a measurement of 824 fpm for a duct traverse, using this 
instrument, means the actual velocity could be within the 
range of 795 to 853 fpm. That would equate to an overall 
accuracy of ±3.5 percent, which is excellent. 

Now, let’s take a digital thermal anemometer with the same 
rated accuracies measuring airflow velocity at the face of a 
fume hood. For this example, our measurement is 96 fpm. 
Using the same values as the previous example, the actual 
velocity could be within the range of 88 to 104 fpm. That 
would equate to ±8.3 percent accuracy, which may be ac-
ceptable. But, in either example, the values identified are in-
strument accuracy, not field accuracy. 

The ASHRAE Standard discusses the accuracy of the instru-
ment to measure a correct value when used by a techni-
cian in field conditions. This terminology of Accuracy of Field 
Measurements means that an average technician, standing 
on a 10-foot ladder performing a duct traverse will NOT be 
the same as the instrument accuracy. While any field mea-
surement will be no greater than the stated accuracy of an 
instrument, the accuracy of the field measurement will almost 
always be worse than this stated instrument accuracy.

As a rule, the average accuracy of any field measurement will 
be ±10 percent. That is why the ASHRAE Standard, the NEBB 
Procedural Standards, the AABC National Standards and TABB 

Standards all reference ±10 percent as the acceptable toler-
ance for field measurements. It’s the standard. Yet we see de-
signers specifying unobtainable tolerances on TAB work such 
as ±5 percent. If a facility design needs tighter tolerances, de-
sign criteria should change rather than the standard. 

Finally, when taking temperature readings, accuracy is af-
fected – sometimes drastically – by temperature uniformity 
of the fluid flow. For water systems, the temperature of the 
fluid is usually thoroughly mixed and of the same uniform 
temperature as it enters or exits the heat transfer device. Air 
temperatures are a different story. 

The most common misnomer in the HVAC industry is the term 
“mixing box” as a standard part of an air handling unit. If out-
door air enters the “mixing box” at 20°F and return air is 75°F, it 
would not be unusual to measure mixed air temperatures any-
where between 20 to 75°F within the mixing box. Mixing boxes 
are poor “mixers” and other items within the air handling unit 
like filters, coils and fans offer little assistance in producing a 
homogeneous airstream with uniform temperature. Under these 
conditions, a temperature traverse and a weighted airflow vol-
ume/temperature calculation may be required, though perform-
ing an airflow traverse inside a mixing box is generally unreliable 
due to both turbulence in the airstream and the impact of the 
measurement technique required to get a traverse across a coil. 
Together, these items compound the issue of determining actual 
entering and leaving coil temperatures.

Accuracy of Capacity Calculations from Field 
Measured Data

Let’s examine an issue that would appear to be relatively sim-
ple: determining capacity performance from field measure-
ments for a hydronic heating coil at a VAV air terminal unit. The 
following measurements must be made to determine capacity:

•	 Volumetric airflow
•	 Entering and leaving air temperatures (dry-bulb)
•	 Hydronic flow
•	 Entering and leaving water temperatures

While the above listing appears to be pretty simplistic in na-
ture, let’s examine each component:

Volumetric Airflow
With several methods to determine airflow at a VAV box, the 
most accurate would be a traverse. performed at the inlet or 
outlet. In order to obtain what ASHRAE and AMCA define as an 
ideal velocity pressure profile, the duct traverse should focus 
on a straight section of duct of at least 2.5 inches in diameter. 
For a 10-inch VAV box, the traverse should be performed on a 
straight, hard section of duct at least 25 inches upstream of the 
inlet. Let’s assume the outlet duct is 12 by 10 inches, which is 
equivalent to 12.4 inches. A downstream duct traverse should 
be performed in a straight section of duct that is 31 inches long 
before any fittings, takeoffs, etc. While either of these conditions 
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may be attainable, the accuracy of a traverse at either location 
would be within ±10 percent of the actual airflow. 

In addition to a traverse, the inlet static pressure could be used 
to determine the airflow. The manufacturer of the VAV box pro-
vides a pressure/airflow chart directly on the side of the VAV 
box, which is dependent upon the inlet and outlet condition of 
the actual ducts. Remember, this capacity chart is produced 
under the same rating conditions as all other HVAC equipment, 
and not representative of field conditions. To equate field per-
formance with factory ratings, the exact same testing param-
eters must apply, assuming the VAV box does not leak. 

The outlets could be measured, and the values added togeth-
er to determine the airflow. Of course, each outlet measure-
ment has an accuracy of ±10 percent and we now must take 
into account any downstream leakage in the low velocity 
duct, spin-ins, flexible duct and connections to the air devic-
es themselves. Again, the accuracy of the field measurement 
would be less than the traverse.

Entering and Leaving Airflow Temperatures (Dry-Bulb)
As the supply air enters the VAV box, it is safe to assume that 
temperature uniformity has been attained. We can now take 
a single temperature of the air. The field accuracy of that 
temperature using a digital thermometer should be within ±2 
percent. Now, we need to take the temperature of the air af-
ter the heating coil. For the sake of discussion, let’s assume 
the temperature of the air leaving the coil is uniform and a 
single measurement can be used. Again, the field accuracy 
of this measurement will be within ±2 percent. 

Hydronic Flow
The hydronic flow can be measured in by the following meth-
ods, ordered from greatest to lowers level of accuracy: 

•	 A flow meter (venturi, orifice plate, magnetic flow meter)
•	 A calibrated balancing valve
•	 An ultrasonic flowmeter
•	 Using rated equipment pressure drop
•	 Using a pump curve
•	 Performing an energy balance 

Because we are dealing with a hot water heating coil at a VAV 
box, the most logical would be a calibrated balance valve, 
and the coil piping may also be provided with pressure and 
temperature ports at the coil. Since we are focusing on ac-
curacy, we will assume that piping for this heating coil has 
a calibrated balancing valve on the return line. The type of 
calibrated balancing valve does not impact accuracy; adjust-
able orifice, fixed orifice or self-adjusting should all have the 
same relative degree of accuracy. The field accuracy of a 
hydronic flow measurement will be within ±10 percent.

Entering and Leaving Water Temperatures 
Again, there are several methods to determine the water tem-
peratures. If the coil is provided with test ports, they could be 

used to measure the entering and leaving temperature. The 
ports should be located immediately adjacent to the coil con-
nections. This is how the coil rating was determined by utiliz-
ing temperature and pressure measurements directly at the 
connections. Again, the field must replicate the laboratory if 
we are to utilize performance data that was obtained in the 
laboratory. If the piping material was metallic (copper or steel), 
we could simply measure the surface temperature of both the 
supply pipe and the return pipe and subtract the values to ob-
tain the differential temperature. While this method may not 
be as accurate as actual temperatures measurements using 
test ports, this method is employed by TAB firms on a regular 
basis. Taking temperature measurements with the appropriate 
thermocouple and digital electronic temperature instrument 
should have a field accuracy of ±2 percent.

Heat Transfer Capacity – Airside
Now we can calculate the amount of sensible heat being 
transferred to the airstream by using Equation 1.

Equation 1: Sensible Heat - Air

	 Q = Cp • d • 60 • CFM • ΔT, 

Where:	
Q	 = Heat Transfer (Btu/hr)
Cp	 = Specific Heat of the air (Std Air = 0.24 btu/lb-°F)
d 	 = Density of the air (Std Air = 0.075 lb/ft³)
60	 = Constant (60 minutes/hour)
cfm	 = Airflow volume (ft³/min)
ΔT	 = Temperature difference between the leaving air and 

    the entering air (°F)

Note: At standard conditions: Cp • d • 60 = 1.08 

Heat Transfer Capacity – Waterside
Now we can calculate the amount of sensible heat being 
transferred by the heating hot water by using Equation 2.

Equation 2: Sensible Heat - Hydronic

	 Q = Cp • d • 60 • GPM• ΔT, 

Where:	
Q	 = Heat Transfer (Btu/hr)
Cp	 = Specific Heat of the water (Std Water = 1.00 Btu/lb-°F)
d	 = Density of the water (gal) (Std Water = 8.33 lb/gal)
60	 = Constant (60 minutes/hour)
gpm	= Water flow volume (gal/min or gpm)
ΔT	 = Temperature difference between the entering water 

    and the leaving water (°F)

Note: At standard conditions: Cp • d • 60 = 500 

Example #1: 
We will use the following example to summarize all the above 
issues. A 10” VAV terminal unit with a hydronic heating coil 
has been designed with the following requirements: 650 cfm 
(max), 200 cfm (min), 55°F entering air temperature, 100°F 
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leaving air temperature. The heating coil is designed to heat 
the air using 0.972 gpm of heating hot water entering at 180°F 
and exiting at 160°F. The air terminal unit is installed at sea 
level. The sequence of operation identifies that the heating coil 
is not energized unless the VAV box is at minimum position. 

Field measurements indicate the minimum airflow is 200 
cfm, the entering air temperature is 56°F and the leaving 
air temperature is 98°F. The measured water flow is 1.00 
gpm, the entering water temperature is 179°F and the leav-
ing water temperature is 161°F. Determine if the heating coil 
is providing its rated capacity. 

Solution: 
The design heating capacity is: Air: 
Q = 1.08 • 200 • (100 – 55) = 9720 Btuh

The design heating capacity is: Water: 
Q = 500 • 0.972 • (180 – 160) = 9720 Btuh

Thus, we have an energy balance. 

Measured Air Heat Transfer
Based on our data, the measured heat transfer (air) is: Q = 
1.08 • 210 • (98 – 56) = 9526 Btuh or 98 percent of design. 
However, each of our measurements contains a degree of er-
ror, i.e.: the field accuracy of the measurements. As previously 
stated, the airflow measurement and each of the temperature 
measurements contain an accuracy of field measurements. 
So, the individual values could be within the following ranges:

  Airflow:   210 cfm, ±10% = 231 cfm – 189 cfm 
  E.A.T.:	    56°F, ±2% = 57.1°F – 54.8°F
  L.A.T:	     98°F, ±2% = 100.0°F – 96.0°F

Thus, the actual heat transfer could be as low as:  
Q = 1.08 • 189 • (96.0 – 57.1) = 7,940 Btuh

Or, the actual heat transfer could be as high as:  
Q = 1.08 • 231 • (100.0 – 54.8) = 11,276 Btuh 

Measured Water Heat Transfer
Based on our data, the measured heat transfer (water) is: Q = 
500 • 1 • (179 – 161) = 9000 Btuh or 93 percent of design. 
However, each of our measurements contains a degree of error, 
i.e.: the field accuracy of the measurements. As previously stat-
ed, the water flow measurement and each of the temperature 
measurements contain an accuracy of field measurements. So, 
the individual values could be within the following ranges:

  Water Flow:  1 gpm, ±10% = 0.9 gpm – 1.1 gpm 
  E.A.T.:	          179°F, ±2% = 182.6°F – 175.4°F
  L.A.T.:	          161°F, ±2% = 164.2°F – 157.8°F

Thus, the actual heat transfer could be as low as:  
Q = 500 • 0.9 • (175.4 – 164.2) = 5,040 Btuh 

Or, the actual heat transfer could be as high as:  
Q = 500 • 1.1 • (182.6 – 157.8) = 13,640 Btuh. 

So, let’s put all this data into perspective and put all of the 
design, measured and calculated data into tabular form to 
make some sense of it all.

Table 1.

Heating Capacity Btuh % of  
Design

% of 
Measured

Design Value (Air) 9,720 - 102%

Measured Value (Air) 9,526 98% -

Low Value of Field 
Accuracy (Air)

7,940 82% 83%

High Value of Field 
Accuracy (Air)

11,276 116% 118%

Design Value (Water) 9,720 - 108%

Measured Value 
(Water)

9,000 93% -

Low Value of Field 
Accuracy (Water)

5,040 52% 56%

High Value of Field 
Accuracy (Water)

13,640 140% 152%

As shown by the data in Table #1, the actual sensible heat 
transfer to the airstream using the measured data can be 
accurately stated as being somewhere between 82 to 118 
percent of design. The actual heat transfer of the water us-
ing the measured data can be accurately stated as being 
somewhere between 52 to 152 percent of design. Not very 
impressive, is it? It’s also not very accurate. Remember, this 
is a simple VAV box with a single row hot water coil. If this 
would have been an 8-row chilled water coil with wet-bulb 
temperatures, the results would have been even worse. 

In conclusion, taking and reporting temperature measure-
ments associated with TAB work is not a valid method of 
comparing field performance to rated capacity. The only 
value in temperature measurements is to approximate the 
instantaneous heat transfer at that single point in time. And it 
has absolutely nothing to do with capacity. Utilizing field data 
to compare rated equipment capacity performance should 
not be done due to the inaccuracy of field measurements. 
Standards and protocols used in rating capacity performance 
are not meant to be performed in the field. 

And finally, remember designing a project’s HVAC systems is 
not an exact science. Performing TAB is not an exact science. 
That’s why they are both identified as engineering.

About the Author
Andy Nolfo, NEBB TAB CP and BSC CP, is a former NEBB 
Technical Director and TAB Seminar Instructor. He has served 
on numerous NEBB committees, currently as a member of 
the TAB Committee.
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Firm Certification: Bringing Clarity 
to Compliance Requirements

Inspired by NEBB’s 2018 Annual Conference Firm Compliance 
session, this article clarifies past and current experiences of 
NEBB’s Compliance Affairs Committee (CAC) when resolving 
compliance issues with NEBB’s governing documents.

How many of you have read the NEBB Operational Procedures 
and Bylaws within the last two years? If the answer is “I ha-
ven’t read them in a while,” good news for you; the current 
NEBB Operational Procedures and Bylaws can be download-
ed from NEBB’s website. 

Remember: When you become firm certified, and every 
time you recertify, you sign and acknowledge reading and 
understanding NEBB’s governing documents. It is the firm’s 
responsibility to stay updated and aware of the rules. 

What does the term “DCP” mean?
The term “DCP” stands for “Designated Certified Professional” 
and is required for each discipline for which firm certification 
is sought. 

How do you maintain NEBB firm certification 
requirements?

•	 Employ a designated certified professional (DCP) in 
each discipline for which certification is sought.

•	 The DCP may serve for more than one (1) discipline, 
but not more than one (1) applicant firm, or more 
than one (1) office of the firm.

•	 The DCP shall be a full-time, management level em-
ployee of the firm, located and primarily working at 
the firm address listed with NEBB.

–	 NEBB defines full-time employment as a mini-
mum average of thirty (30) hours per week. 

•	 The DCP is responsible for ensuring the NEBB certi-
fied firm and all other NEBB CPs and CTs working in 
the office where the DCP serves, perform services in 
accordance with all NEBB Procedural Standards and 
NEBB Operational Procedures.

•	 A NEBB firm must be in good standing with their local 
chapter.

When are NEBB firm annual fees and recertification 
due?

•	 A NEBB firm must pay its annual fees by December 
31 of every year.

•	 Failure to pay by December 31 will result in late fee 
assessments.

•	 A NEBB firm must submit an instrument recertifica-
tion package through the DCP’s online portal every 
two (2) years.

•	 If the chapter-approved submission is not sent to 
NEBB by December 31, late fees will be assessed 
beginning in January through March for each month 
until the requirements are met. 

What happens if a firm fails to pay the annual fee 
and/or recertify by March 31?

•	 Failure to meet these requirements by March 31 will 
result in suspension with additional late fees being 
assessed. 

•	 Failure to meet these requirements by June 30 will 
result in automatic decertification.

NEBB’s Chapter Affairs Committee 
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What should a NEBB firm do when a NEBB CP or 
CT employee leaves the firm?

•	 The certified firm must report any change in the CPs/
CT’s employment to the NEBB Chapter and to NEBB 
within fifteen (15) days of a change in employment 
status. 

•	 The stamp that was issued to the firm, in the CP’s 
name must be returned to NEBB within 15 days of the 
employment change.

•	 CPs and CTs must also apply for a certification trans-
fer from one (1) certified firm to another certified firm 
or applicant firm.

•	 The CP/CT and the certified/applicant firm shall 
submit a certification transfer application and pay a 
transfer fee within thirty (30) days of the change.

•	 The certification transfer will not be official until ap-
proved by NEBB.

•	 The CP/CT cannot perform work in accordance with 
NEBB Procedural Standards during the certification 
transfer process and will be reinstated only when the 
transfer is approved by NEBB.

•	 A CP/CT not employed by a certified firm cannot 
perform work in accordance with NEBB Procedural 
Standards.

•	 A certified firm cannot publish or claim the CP’s/CT’s 
NEBB certification until the CP’s/CT’s transfer appli-
cation is approved by NEBB.

Who owns the certification stamp?
•	 The stamp and certificate issued to a certified firm 

with the certified professional’s name included are 
the property of NEBB.

•	 Each stamp is discipline, firm and certification 
specific.

•	 A NEBB stamp may not be used to validate work in 
a discipline/certification other than the one (1) em-
bossed on the stamp itself or for firms or profession-
als not embossed on the stamp.

•	 Obsolete or expired stamps may not be used for any 
purpose.

If a NEBB certified firm has one certified location, 
are any additional locations of the firm considered 
certified? 

•	 No, each location must obtain NEBB firm certification 
and meet the following requirements: 

–	 Certification by NEBB of one (1) or more of-
fices of a NEBB certified firm, each in accor-
dance with 2.5.2, does not constitute certifi-
cation of other offices of the firm, for which 
there has not been full compliance with 2.5.2. 

NEBB certified services performed by the cer-
tified office must be done in accordance with 
the applicable NEBB discipline Procedural 
Standard.

–	 After the certification of the first office of a 
NEBB certified firm, any other office of the 
firm that is publicly held out or promoted as an 
office through which NEBB certified services 
are performed must comply with the following 
requirements:

–	 For each NEBB discipline as to which an of-
fice is publicly held out or promoted as pro-
viding NEBB services, a NEBB Designated 
Certified Professional (as established in the 
Operational Procedures) must be employed 
in a full-time management level position 
and primarily serve the office. The same 
professional certified in more than one (1) 
discipline may satisfy this requirement for 
the disciplines in which the professional is 
certified. 

–	 Each office must comply with the instrumen-
tation requirements set forth in the applicable 
Procedural Standards for each discipline as to 
which an office is publicly held out or promot-
ed as providing NEBB services.

–	 Each office must affiliate with the NEBB chap-
ter having jurisdiction in the geographical area 
in which the office is located, including pay-
ment of chapter and NEBB dues and fees.

–	 Certified firms found to be holding out or 
promoting an additional office without com-
plying with the letter and spirit of the require-
ments of 2.5 will be subject to administrative 
or disciplinary actions by NEBB, including 
decertification.

Can a NEBB certified firm in one state work in 
another state and still be compliant with NEBB 
procedures?
Yes, any certified firm may complete NEBB certified projects 
anywhere. It isn’t until a firm holds out a location publicly (via 
business cards, website, social media, reports or proposals 
showing a local address, etc.) that a firm needs to certify a 
branch office.

To download a free copy of NEBB’s Operational Procedures: 
http://www.nebb.org/assets/1/7/NEBB_Operational_
Procedures__Final_16th_Edition__2018.01.011.PDF



15The NEBB Professional – 2018 – Quarter 3

CxPP Certification Achieves 
DOE Recognition 

In September 2017, NEBB achieved accreditation by 
the American National Standards Institute (ANSI) for its 
Commissioning Process Professional (CxPP) individual cer-
tification and recently became a recognized certification 
by the U.S. Department of Energy (DOE) Better Buildings® 
Workforce Guidelines (BBWG) program.

Administered by the National Institute of Building Sciences 
Commercial Workforce Credentialing Council, the BBWG pro-
gram requires that, to be recognized, certification programs 
first attain third party accreditation available through ANSI, 
which involves a rigorous process of demonstrating compli-
ance with the International Organization for Standardization 
(ISO)/International Electrotechnical Commission (IEC) 17024. 
Once accredited, the certifying body applies to DOE for for-
mal BBWG recognition — a designation that demonstrates 
the program is “high quality, industry endorsed, and nation-
ally recognized by DOE.”

NEBB’s CxPP Certification Program was developed to re-
spond to the need for a commissioning-based protocol to 
be deployed in new construction and retro-commissioning 
projects. CxPPs create added value by comprehensively ad-
dressing the energy efficiency of building systems and their 
ongoing operations. 

Improving the operational performance of America’s build-
ings offers significant energy and cost savings. Realizing 
those performance improvements requires a highly skilled 
and qualified workforce; to train the next-generation of 
building professionals, however, certification programs must 
be high-quality, consistent, and scalable across certification 
programs. The DOE BBWG, created in collaboration with the 
National Institute of Building Sciences and industry stake-
holders, have established a clear set of guidelines that in-
dustry stakeholders can leverage for the development of 
successful training and certification programs.

NEBB’s CxPP certification program is available to industry 
professionals who build, manage, and continually improve 
energy performance in commercial buildings. It is based on 
specific processes and energy management protocol to be 

used in new and existing buildings, including retro-commis-
sioning and energy retrofit projects.

CxPP certification applicants are required to go through an ap-
plication process prior to sitting for the exam. Requirements 
include education, commissioning experience, and gener-
al management experience. Applicants must demonstrate 
competency in:

•	 Planning effective commissioning protocols;
•	 Managing documents;
•	 Implementing the commissioning program;
•	 Managing budget and finance;
•	 Providing ongoing commissioning.

The CxPP certification aids in the development of a well-
trained building energy workforce that can address the 
energy efficiency of building systems and their ongoing 
operations. For more information on NEBB’s CxPP indi-
vidual certification program, visit www.nebb.org or email 
certification@nebb.org.

About the Author
Cynthia Hereth, NEBB’s Director of Certification, is an associ-
ation management professional for 30 years. She specializes 
in certification program and exam development and imple-
mentation, non-profit educational training including e-learn-
ing programs, committee and organizational management. 

Cynthia Hereth  |  NEBB Director of Certification
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 FREE REGISTRATION at AHREXPO.COM

JANUARY 14-16 • 2019
 G E O R G I A  W O R L D  C O N G R E S S  C E N T E R

THE WORLD’S LARGEST HVACR MARKETPLACE

RETURNING TO 

ATLANTA FOR  

THE FIRST TIME 

SINCE 2001!

 †  2,100+ Manufacturers & Suppliers from all over the world 

†  60,000+ Attendees representing every facet of the industry 

†  ASHRAE Winter Conference held alongside the Show

†  Robust Education Program including for-credit courses
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An Architect’s Perspective:  
Lessons Learned from Two Years  
on the Certification Board

A red-headed stepchild—brought into the family, yet differ-
ent. How did a licensed architect from the Navy find his way 
onto NEBB’s Certification Board? Why has this opportunity 
been both a unique chance to learn and contribute to this 
organization? An organization, which I must confess, I did not 
know existed four years ago. 

In 2014, I was willingly “voluntold” to be part of a new 
NAVFAC (Naval Facilities Engineering Command) Washington 
Retro-commissioning (RCx) group. My earliest contact with 
NEBB was a RCx course taught to our group by NEBB in-
structors Jim Bochat, Steve Wiggins, and Scott Gordon. Our 
mechanical engineer team lead, Mike Holland, went on to 
participate in NEBB. In 2016, I was offered a chance to apply 
for a volunteer position on NEBB’s Certification Board as an 
Industry Stakeholder, representing the NAVFAC.

To my colleagues on the Certification Board, I express my 
gratitude for accepting me into the fold. They have taught me 
unique acronyms and terms such as TAB, BET, fume hood, 

and cleanroom. I also learned there is a profession known as 
a Psychometrician–who would have thought? 

Registered Architects (and Professional Engineers) are dis-
ciplined by others for actions that are inconsistent with our 
professional responsibilities and code of conduct. An under-
sized beam, miscalculated cooling load, or unsafe egress 
capabilities are dealt with by municipal code officials; egre-
gious cases of negligence are referred to a state board for 
judgment and potential discipline. However, NEBB is dif-
ferent. NEBB certificants self-police their organization and 
make sure other certificants follow NEBB’s code of conduct 
and professional standards. 

As an Industry Representative Member of NEBB’s Certification 
Board, I see the gravitas of this model when compliance is-
sues are brought to our attention. We are privy to confidential 
discussions involving certificants – some less than pleas-
ant – and work diligently to render judgments that are both 
fair and equitable to the individual and the organization. We 

review compliance cases that are chal-
lenging, and debate the consequences 
and follow specific protocols and poli-
cies. This is not a responsibility we take 
lightly; a person’s livelihood may depend 
on our judgment. 

NEBB achieved, through the hard work 
of both staff and volunteers, American 
National Standards Institute (ANSI) ac-
creditation of several standards and the 
Commissioning Process Professional 
(CxPP) certification, which is a big deal. 
And, the Department of Energy (DOE) 
recognition was just awarded to the CxPP 
certification program. While these efforts 
may sometimes seem like an exercise in 
bureaucratic busywork, the benefits are 
real. Aligning NEBB standards with the 
highest American and international pro-

Andrew Boyd  |  Industry Stakeholder, Certification Board
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tocols benefit all certificants. We should be proud our orga-
nization has chosen to reach for the highest levels of profes-
sionalism by subjecting the standards to independent review, 
rather than simply accepting a “good old boy” model.

As I get to know many of you, both in official meetings and 
over a pint after hours at a conference, I am continuously 
amazed at your initiative. Certified Professionals could have 
stayed back at the office instead of getting out in the field to 
ensure quality control; engineers could have stayed back in 
the office waiting for a partner to tell them which calculations 
to do. Instead, every NEBB Certificant I met wanted more out 
of their career. Applying for certification, self-study, taking 
rigorous exams in their specific discipline, continuing their 
education and expressing interest in making things better is 
their mantra. 

Few organizations can boast that their constituency—whose 
work combines art, science and hands-on practical knowl-
edge, skills and abilities—can brainstorm with those who 
traditionally work on an ethereal plane and be equal partners 
to produce a superior product. 

Now that I can see things from both sides of the table, I must 
put in a plug: Don’t forget about architecture. If you were 

tasked to test, adjust, and balance the Chartres Cathedral 
and offer recommendations, it would be practical to suggest 
a 9-foot high suspended ceiling over the nave to conceal new 
ductwork and to abrogate the need for high lift devices. 

Don’t do it! Beautiful buildings are like difficult people we 
love. Appreciate the challenges of unique designs that lift 
people’s spirits. Be sensitive to both the occupant’s thermal 
comfort and aesthetic delight. I now know NEBB certified 
professionals have that unique perspective and capability. 

Much is required from our 21st century buildings. In addition 
to the three central themes specified by the famous Roman 
architect Vitruvius—Firmitas (strength), Utilitas (functional-
ity), and Venustatis (beauty), we demand thermal comfort and 
energy efficiency. My experience over the last two years has 
reinforced my belief that the NEBB team model of combining 
engineering innovation with skilled and tested knowledge 
plus practical field experience can construct high-perfor-
mance buildings of the future.

About the Author
Andrew Boyd is a licensed architect who works for NAVFAC 
and is an Industry Stakeholder on NEBB’s Cerification Board. 
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Air balancers can find themselves in very dangerous and 
uncomfortable safety situations. When this happens, mak-
ing sure their personal protective equipment (PPE) like 
safety glasses, hard hat, etc., has been checked and worn 
correctly is imperative. 

The saying “Never put off for tomorrow what can be done 
today” should be the mindset you have regarding PPE. How 
many times have we heard of a fall accident from a ladder 
in which a serious head injury could have been minimized 
had a hard hat been worn or worn correctly? The same 
could be said of safety glasses. The one time you don’t 
wear safety glasses or wear them improperly (on your 
head), is typically when an object gets into your eye. 

Here is a case that was brought to me by a Balancer. 

A journeyman expressed concern regarding PPE for an 
apprentice on a job site. The journeyman noticed several 
times that the apprentice was not wearing safety glass-
es. Knowing, through experience, that nothing good comes 
from not wearing eye protection, he gave an example of a 
time he didn’t wear safety glasses. The journeyman had 
gotten an object in his eye which ended up irritating him 
for the duration of the work day. His personal experience 
and explanation to the apprentice about the importance of 
wearing eye protection helped convey his message. 

The discussion I had with the journeyman was that, being 
new in the business, an apprentice will gravitate and, at 
times, mimic what they see in the work environment. It is 
only natural for them to do so but taking the initiative to 
train or give life changing examples are great methods to 
keep apprentices free from injury. 

Around this same time, I conducted an OSHA 30 class with 
Balancers and we had various discussions of PPE like eye 
protection. We talked about various hard hats that are made 
available and stressed the importance of daily checking the 
condition of your hard hat. 

The group expressed some of their daily challenges wear-
ing hard hats, including bumping their hard hats when they 

Balancing Personal Protective 
Equipment

Greg Wharton  |  Safety Specialist 

got into tight spaces, 
or tilting their head 
back while on a lad-
der and possibly hav-
ing it fall off or pinch 
their neck. I advised 
them of a different 
style hard hat in the 
industry. 

The different hard 
hat had a chin strap. I was told at a recent Professional 
Development Conference for the American Society of 
Safety Professionals meeting that hard hats with straps 
underneath the chin may be making their way towards 
the East Coast, if they had not already. The reason for the 
possible change is that the hard hat provides better head 
protection in the event of a fall. The change will be one that 
Balancers will have to embrace and implement into their 
safety programs. 

Wearing correct personal protective equipment, as well 
as taking care of it, will benefit you every morning you go 
to the job site and every evening you when leave. No one 
should shy away from using it and when you do use it, it 
should be used correctly. As I mentioned earlier, the jour-
neyman—and everyone in the balancing industry—should 
have the same mindset: to avoid serious injuries. 

There are many distributors who supply great PPE for safe-
ty needs. Find safety glasses that fit well and a chin strap 
hard hat that can be customized. Losing your eyes or falling 
and having serious head or brain trauma are not options. 
Before you take your eye protection off because you don’t 
think you need it, or take your hard hat off because you feel 
it’s getting in your way, ask yourself, “Is it worth it?”

About the Author
Mr. Wharton is the Safety Professional for the Sheet Metal 
Contractors Association of Philadelphia and Vicinity. 
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As a business owner you’ve worked hard building your busi-
ness. The day will come, or has already, when you ask your-
self, “What’s next?” Once this question is asked, answers 
are paramount. Without them, it’s impossible to make solid 
decisions for the future. 

With the stakes high, thoughts of selling become intense-
ly personal. Whether it’s a full or partial transfer to a family 
member, key employee(s), or a sale to an independent 3rd 
party, emotions can escalate. Which transition is best for you 
may not be clear, but questions arise. As you look for an-
swers and commit to getting educated, your best options will 
become evident. Here are 10 critical questions every owner 
should ask (and answer) to kick-start their education.

1. What is my business worth?

When a business owner contacts me, this is often the first 
question asked and is a natural place to start. Based on the 
type of sale (asset vs. stock sale) and overall deal structure, 
this question needs clarification. Business worth is a starting 
point to calculate your ultimate post-tax yield- the remaining 
funds after the deal is done and taxes have been paid.

2. What will I pay in taxes?

An unpleasant subject yes, but ignoring it makes it worse. 
Solid answers are vital to decision-making and planning. 
Depending on the business value, equity and legal structure, 
tax planning measures can be very effective. Without tax-re-
lated answers, meaningful decisions surrounding a sale are 
difficult.

3. Can I personally retire?

This answer is two-fold. First, is it financially feasible? Based 
on your age, lifestyle and level of personal assets, only you 
can answer that question. Secondly, do you want to retire? 
Some owners want to sell and retire, yet the thought of sell-
ing is traumatizing. Why? Having worked with 500+ busi-
ness owners, some don’t know who they are without their 
business. Odd as it sounds, remove the title and responsibil-
ities, what’s left? For some, not much. Every owner should 
know who they are without their business.

4. Why am I selling?

For many, the age of retirement is here and they’re ready 
to move on. Others may be burnt out, stating, “I’m tired and 
don’t want to do this anymore.” Or, the industry may have 
changed to a point where it’s not recognizable anymore. Ask 
yourself, “Are you tired and burnt out?” Or, “Am I truly ready 
to retire?” Be honest, the answer to this question will drive 
many other future questions.

5. When is the best time to sell? 

Most buyers view business value like stocks: when finan-
cial performance is strong, values goes up. When financial 
performance is weaker, values go down. Timing is critical to 
maximize the value. Ideally, both you and the business are 
ready to sell at the same time.

6. How long does it take to sell a business?

Selling a business takes time, the HVAC and related indus-
try businesses NEBB represents is no exception. Valued and 
marketed properly, sell time is between 10-14 months. Plan 
on the process taking around a year and treat it like a mar-
athon, not a sprint.

7. When should I start to prepare?

Ideally, owners should begin three to four years in advance. 
For many owners, once they’ve crossed the emotional 
‘threshold’ of selling, it can’t arrive fast enough. When pos-
sible, allow a solid two-year window to get the business in 
order and maximize value. 

8. How can I prepare my business for sale?

This lengthy answer requires more space to do it justice. For 
the sake of simplicity, here are some key areas of focus:

•	 Remove Some Hats and Delegate: If an owner 
wears “too many hats,” (doing too much) the search 
for a buyer becomes more challenging.

•	 Have Clean Financials: Buyers (and their lenders) 
like transparent financial statements. That doesn’t 
mean some personal expenses can’t be included but 
keep the financials clean.

10 Critical Questions to Ask 
Prior to Selling Your Business

JT Kraai  |  Exit Strategies 360 
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•	 Document Systems and Procedures: Documented 
systems and procedures makes them easily refer-
enced, repeatable and more efficient. Buyers look for 
a turnkey operation. 

•	 Assemble Necessary Documentation: Prepare for 
the due diligence process. Response time and ac-
curacy in due diligence builds trust and confidence. 
Know what is needed and prepare to produce it 
quickly.

•	 Honor Key Employees: Key employees and their in-
dustry knowledge are a valuable asset in the buyer’s 
eyes. Trust employees by delegating, retain them by 
valuing who they are and their contribution to your 
team. 

•	 Stay Focused: Often owners check out emotionally, 
which is a treacherous slope. When preparing a busi-
ness for sale, never waiver from the goal of a suc-
cessful sale. Human nature is to relax and put efforts 
on cruise control, thinking the sale will just happen. 
Do that and value will suffer.

9. Which advisors should help? 

The sales process is full of details. Assemble a Transition 
Team that could include an accountant, attorney, an advisor/
broker, and maybe an estate planner and financial advisor. 
Their focus is to maximize financial gain and minimize risk 
at every step. Your life’s work and retirement are at stake, 
protecting it should be a priority. 

10. How do I keep this confidential?

Confidentiality is paramount before and during the selling 
process. Nobody likes tire-kickers. There is a strict yet ef-
ficient process and protocol to follow when confidentially 
recruiting qualified buyers. The process is designed to ef-
ficiently side-step the lookers and focus on the best buy-
ers. There simply is no room for error when it comes to 
confidentiality. 

After reading this list, more questions may cross your mind 
regarding employees, real estate, adjusted earnings, deal 
structures and more. Answers are available to these and 
dozens more. 

Educating yourself is the first step. Solid answers lead to sol-
id decisions, giving you both confidence and peace of mind 
to move forward.

About the Author
JT Kraai is president of Exit Strategies 360, specializing nation-
wide in business sales, valuations, and exit planning for special-
ty construction businesses. He can be reached 100% confiden-
tially at 503-577-5649 or Info@ExitStrategies360.com.

 
 
 

★Customized Test & Balance Software      
• Automate your TAB business with Software you already 

own. We have software that was specifically designed 
for your business that uses the software you already 
have and are used to using. 

• No monthly fees/charges. 
• Call or email for more information. 

A division of  
Ameritech Data Solutions 

Where Data and Ideas Come Together 

TABopts Reporting 
 Save Time 
 Your Reports 
 No Subscriptions 

TABopts covers all aspects of  
your TAB business…  
 Estimating 
 Quoting 
 Project Management 

sales@TABopts.com     
www.TABopts.com  828.394.0050  
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The Sound and Vibration Committee is pleased to announce 
that the NEBB Board passed a proposal to update the speci-
fication requirement for vibration equipment.

The vibration equipment requirement becomes effective 
January 1, 2019 for all firms going through recertification 
as well as all new Candidate firms. This update slightly “re-
laxes” the vibration instrument requirements. For the fore-
seeable future, NEBB firms are still allowed to rent vibration 
equipment. Changes to this current rental policy will be an-
nounced well in advance of any change taking effect.

These specification change will make the purchase of 
NEBB specification approved equipment more affordable to 
NEBB firms, in some cases, below $3000.00. Some of the 
cost-effective vibration “analyzers” give specified range 
spectrums, as well as ANSI recommended practice of basic 
troubleshooting/diagnostics.

The troubleshooting/diagnostics information provided is typ-
ically general in nature and points the user towards the most 

common causes of vibration. Each analyzer is different, and 
most equipment manufacturers provide basic training on the 
use of their equipment, some of which is online training.

Picture #1 represents an 
analyzer displaying the 
overall vibration level. This 
is not an acceptable meth-
od of reporting as defined 
by the NEBB Procedural 
Standards; however, it is 
not uncommon for this to 
be a required data point in 
some specifications.

More comprehensive testing and analysis requires equip-
ment that is typically more expensive. Higher- end equip-
ment is not recommended unless the NEBB firm has an 
individual/analyst well experienced and versed in vibration 
analysis, especially in the areas of vibration trending and 
predictive analysis.

New Specification for Vibration  
Equipment

Article Contributors: Elizabeth Blankenship, Chad Matthews, Stuart McGregor, Eric Jenison and Kevin Gaghan

1

Discipline Vibration Required Instrumentation (Effective January 1, 2019)

Function RANGE ACCURACY RESOLUTION NOTES
Calibration 

requirements

Vibration 
instruments

Vibration Analyzer / 
Meter, Real Time Analyzer 
& Spectrum Analyzer

Shall meet the minimum requirements as specified below:
Displacement - 0.1 to 100 mils (0.0001 to 0.1 inches)
Velocity - 0.0005 to 10 in/sec
Acceleration - 0.0001 to 30 G’s
Frequency Range - 1 to 1000 Hz (60 to 60,000 RPM)
Frequency Resolution (bandwidth) - at least 1.25 Hz (1/75 RPM) Minimum
Lines of resolution > 800
Detection - Peak, Peak-to-Peak, RMS
FFT Windowing - Hanning at least
Averaging - exponential or time and selectable to at least four averages

*4

12 Months

Accelerometers / 
Transducer

Shall have the following minimum specifications:
Sensitivity (± 10%) > 100 mV/G typical
Measurement Range = ± 20 G peak
Frequency Range = 2 to 3000 Hz at ± 5%

12 Months

NOTES
*1

*2

*3

*4

*5

General Note:

CPT Option - Choose only Option 1 OR Option 2 - along with required instrument for CPT certification (all instruments in any of the chosen are required).

FHT Orifice Calibrator - Choose only one.

Refer to appendix A for complete instrumentation requirements for Sound Measurement (SM).

Firms may own or rent vibration equipment instrumentation for vibration certification.

Calibration Requirement: Data logger calibration may be verified from a calibrated instrument with an associated calibration form showing calibration readings from both the calibrated 
instrument and the data logger. If a data logger is out of calibration and cannot be adjusted, the logger must be taken back to the factory for re-calibration or be replaced.

Some local jurisdictions require qualified electrician for any electrical readings.

Calibration 
Requirement

Instruments require NIST Traceable calibration or National Metrology Institutes (NMI) which exist in many countries maintaining primary measurements of standards; such 
as NPL in the UK, PTB in Germany and many others which are approved for those regions.
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Opinion: Achieving Excellence  
in a Changing Environment

Jonathen Lloyd  |  YPN Ad Hoc Committee Member 

After the 2018 NEBB annual conference, I thought, “So…how 
DO we, as young professionals, achieve excellence in a chang-
ing environment moving forward?” In other words, how can we 
focus on maintaining a high work ethic and integrity, despite the 
pressures of an industry desperate to do the wrong thing?

I’m unsure of whether the construction industry fits this bill, 
or if it is just certain individuals or trades; however, over the 
last 18 years I have noticed a huge shift in quality. Perhaps the 
current generation no longer cares about reputation. Maybe 
they are too hurried to realize their reputations are being tar-
nished, or simply lack the understanding of consequences.

Whatever the case, NEBB—as an organization of the best 
collective minds spanning the HVAC industry—cannot suc-
cumb to this end. So again, how do we achieve excellence 

in a changing environment as it relates to the younger 
professional?

For this demographic, we start by embracing new and im-
proved technologies, trying something different, looking out-
side the square to find an answer, listening to different opin-
ions, sharing knowledge to those who require it, and accepting 
advice from those who have lived it. All doable actions, right?

The HVAC industry continues to evolve. If we, as an organiza-
tion fail to follow suit, we will become irrelevant. Each indi-
vidual and organization is encouraged to consider the possi-
bilities. Can I change? Can I try something new? Whether you 
have been in the industry for 50 years or 5 minutes, you DO 
have something to offer. Don’t hesitate to ask the question. 
Never be too busy or too proud to answer the question.

This specification “upgrade” allows NEBB firms to purchase 
equipment where costs can more easily recouped. Before 
this change, equipment costs required Firms to perform a 
high volume of vibration work to justify paying for the equip-
ment. Now, Firms can enter the vibration testing market and 
be profitable more quickly. 

Owning vibration equipment can generate new revenue 
streams for Firms by offering additional services to custom-
ers, while being capable of self-performing vibration testing/
analysis in-house which is required in many specifications 
for TAB and Commissioning.

Currently, few firms or companies offer this service regionally. 
Whether required by specification, requested by a customer 
service call, performed as part of baseline commissioning, or 
start-up testing, regional markets are most likely wide open.

For firms who currently do not have vibration equipment, 
take advantage of the new specification by purchasing 
equipment to self-perform instead of renting, which will 
make bottom-line enhancements for NEBB-specified work. 

Picture #2 shows an example of a vibration spectrum as 
displayed on a representative analyzer. This information 

becomes much more 
useful following down-
load to a computer 
with increased display 
resolution. 

Picture #3 shows anoth-
er example of features 
available in these me-
ters. Vibration amplitude 
is broken into three 
analysis bands (1x, 2x, 
and 3x) based on the 
measurement point 
running speed. This is 
fundamental diagnostic 
troubleshooting mak-
ing it easier to pinpoint 
problematic concerns.

Questions? Contact Kevin Gaghan, Vibration Committee 
Chairperson at kevin@gaghanmech.com. For information on 
becoming a Vibration Measurement Certified Professional (CP) 
or Certified Technician (CT), contact certification@nebb.org. 

2

3
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Benjamin Franklin said, “An investment in knowledge pays 
the best interest.” I look at this quote as a double-sided coin 
and these thoughts come to mind: 

1.	 As a young professional between the ages of 20 and 
39, the thought of changing how things are done and 
how you would begin to change it is daunting. 

2.	 As a young professional, I feel disadvantaged by lim-
ited experience.

3.	 With my life experience, I can guide younger pro-
fessionals through experiences I’ve encountered on 
multiple occasions throughout my career.

4.	 Understanding technology, I can implement change 
in a fast and efficient way, which is easily understood 
and will not require a huge budget.

Without careful consideration, a gap forms between the 
younger professional and more experienced professional. 
This is why achieving excellence in a changing environment 
begins with communication, as it is the key element to every 
relationship. 

If you are more experienced, don’t hesitate to listen to the 
suggestions of younger professionals. Go further by a having 
an actual active conversation. Take the risk, and discuss your 
concerns. Remember when you were handwriting forms, 
then having them typed? At best, you were double handling 
extremely time-consuming exercises. Time equals money, so 
when the opportunity arises to expedite the whole process, 
surely, it’s worth a try.

The NEBB YPN is a landing pad for young professionals to 
share ideas, discuss new challenges, entertain new technol-
ogies, and weigh the pro and cons. The group’s vision, from 
past president Jean-Paul Leblanc, is a truly remarkable one 
and is now being mentored by past president Jim Kelleher.

With the vision gaining momentum, processes and thoughts are 
given a breath of new life. New and improved equipment and 
technologies will sweep us off our feet. Our clients and their cli-
ents will continue to see the best procedures and practices im-
plemented whilst using the coolest technologies on the planet.

NEBB’s YPN can achieve much; we are limited only by our 
imaginations. We can bridge the communication gap between 
the more experienced and younger professionals. Without be-
coming mediators, I feel our personal presence at a chapter 
level through our expanding YPN Chapter Liaison Program, and 
getting to know the greater NEBB family, will help everyone 
better understand the needs of the young professional. 

To do this holistically, we must walk in the footsteps of our 
predecessors. Certain gears of progress and development 
turn slowly for a reason. Rome wasn’t built in a day, but it 
has survived the test of time. 

As a young professional, sitting at the feet of my mentors 
and absorbing what they can share makes me a better pro-
fessional and helps me understand why NEBB survived as 
an industry frontrunner for decades. As an adjunct partici-
pant to a NEBB technical committee, I can understand the 
bigger picture. I am re-learning my craft and diving into the 
mechanism that is NEBB—with the guidance of some of the 
greatest names in the industry. 

The NEBB YPN is a carefully planned initiative, formed with 
intent to remove hurdles and create a clear path to team up 
professionals of all ages in a seamless effort. Through my 
volunteer involvement, my eyes have been opened to some-
thing greater. 

NEBB is made up of volunteers. Men and women with fami-
lies and lives that reach beyond just work. For decades, NEBB 
Certificants sacrificed their spare time to keep this great orga-
nization at the top. That is both surprising and amazing. How 
can NEBB still be and create the “best” on volunteers’ time?

Achieving excellence in a changing environment is done by 
volunteering. Many hands make light work. Pick up a trowel 
and serve. Join a committee. Offer to volunteer, be it on a 
short- or long-term project; the opportunities within NEBB 
are many. 

In short, the answer to how we can achieve excellence in a 
changing environment is for each of us to ask, “How can I 
help?”

About the Author
Jonathen Lloyd is the president of Lloyd’s T.A.B. Pty Ltd., lo-
cated in Australia, and an active member of NEBB’s YPN Ad 
Hoc Committee.

Keep current with the 
latest NEBB Publications

To order, go to www.nebb.org and complete the 
publications order form. You can also contact  

our office at 1.301.977.3698 or email  
marketing@nebb.org. 



NEBBNEWS
CHAPTER UPDATES

MAEBA Chapter Update
Trish Casey, Chapter Coordinator

The MAEBA Recertification Seminar is set for September 23-
24, 2018 at the Kalahari Resorts and Conventions, Pocono 
Manor, PA. Sunday evening kicks off the event with a cock-
tail reception at Kalahari Resorts. Join MAEBA at Kalahari, 
America’s largest Indoor Waterpark, Ziplines, Rope Corse, 
Escape Room, Virtual Reality and more, for kids and adults! 
Notice will be available on the MAEBA website by mid-July, 
www.maebanet.org.

Monday’s agenda includes the following topics:

General Session 
1.	 Welcome & Annual Meeting: Clint Franks, MAEBA 

President
2.	 Presentation of Awards

a.	 William G. Eads, PE Award
b.	 Andrew Stadheim, PE Award

3.	 National Update/Bringing Clarity to Firm Recertification 
Requirements: Jeff Schools, NEBB VP

4.	 Safety Presentation: Greg Wharton 
5.	 Air Flow Measurements – Part 1 Pressurization 

Fundamentals: The Pressurization Airflow; Outdoor Air 
Intakes and Internal/External Factors that Influence 
Intake Flow Rates: David Dougan, EBTRON, Inc.

6.	 Preferred Airflow Measurement Paths for Building 
Pressure and Outdoor Air Control. Control Strategies 

- How Poor Control Strategies Can Undermine Your 
Work. (Part 2 will be in a Breakout Room)

Break-Out Sessions
1.	 Cost Savings from Duct Leakage Repair, Commercial/

Industrial Technical Knowledge & How They Can 
Apply It: Rick Papetti, CEM Commercial Product & 
Application Manager, Aeroseal 

2.	 LEED Update and Impact on TAB and Commissioning: 
Ted Salkin, P.E.

3.	 Introduction to the NEBB Young Professional Network: 
YPN Ad Hoc Committee Representative

Dessert & coffee with the vendors immediately following 
lunch! 

TEBB Chapter 
Rob Ratliff, Chapter Coordinator 

Things are going great with the TABB Chapter and a lot has 
gone on since spring. A successful continuing education 
seminar was had in May with many professionals attending. 
All TEBB members continue with brisk business due to the 
number of new construction projects going on in the state. 
TEBB members are excited about the CxPP ANSI certification 
accreditations and new NEBB/ANSI Standards. Plans are un-
derway for TEBB’s next continuing education seminar. Our 
goal is to strategically market the engineering community 
to spread the word about the exciting changes happening 
with NEBB.

NEBB Australia
Lyn Dyason, Chapter Coordinator

NEBB Australia launched its first Virtual Reality TAB Simulator 
at the recently held ARBS Exhibition in Sydney this past May. 
Delegates were encouraged to try their hand at air balanc-
ing a virtual HVAC system using a NEBB standard air bal-
ance methodology. The images show various participants in 
the simulation taking instructions from the trainers nearby. 
Delegates were asked to provide comment, after experienc-
ing the simulation, with regards to using the technology for 
HVAC training purposes. Responses included: “I think this is 
definitely the future of training in our industry,” or “This is 
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amazing, so realistic – how many people can use it at once?” 
or “ I can see why people rave about VR”, “ When will you 
be in a position to start training my staff with this? When will 
it be available?” NEBB Australia sees this technology as the 
future of training in our industry and are now looking towards 
the development of a water balance simulation as the next 
step.

FEBB Chapter
Terry Wichlenski, Chapter Coordinator 

TAB Practical Exams Dates Announced 
FEBB’s TAB CP Practical Exam Schedule is set for September 
at FEBB Testing Labs. Dates and locations are: 

 * Friday, September 14, 2018: Jacksonville 
 * Saturday, September 15, 2018: Deerfield
 * Saturday, September 15, 2018: Largo 

1.	 Candidates seeking to take the TAB CP Practical 
Hands-on Exam are encouraged to make their reser-
vations asap. 

2.	 To make reservations, call 727.240. 4254 or email 
FebbCoordinator@gmail.com.

3.	 Registration deadline is August 10, 2018. 
4.	 A non-refundable examination fee of $1,000.00 is 

required each time the exam is administered to a 
Candidate. 

5.	 Candidates must submit their name, company, ad-
dress, email, telephone, along with chapter affilia-
tion and check for payment of fees made payable to 
FEBB. 

6.	 Candidates should state their preference regarding 
date and location; every attempt will be made to ac-
commodate requests.

7.	 Depending on registrations, not all labs may be used. 

Other FEBB News
FEBB had its 37th Annual Recertification Conference and 
Annual Business Meeting on May 17-18, 2018 at the Mission 
Inn Resort & Club, Florida. With record attendance to date, 
a total of 135 CPs/CTs/Vendors/Speakers/Guests. attend-
ees heard about topics on industry-related technical issues 
from speakers and vendors. Keynote Speaker, Dave Molenda 
talked on “Positive Polarity: When the Golden Rule Doesn’t 
Work,” and on Friday, NEBB President, Don Hill gave his pre-
sentation on “The World of NEBB.” 

NEBB Certificant checking out the Virtual Reality TAB Simulator. 

Pictured here are NEBB CP Jonathen Lloyd, Joel Hopson, and Lyn 
Dyason, NEBB Australia Chapter Coordinator.

NEBB President Don Hill speaking about the State of NEBB. 

Pictured is Presenter Pete Secor with Evergreen. 
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Mid-South EBB Chapter (MEBB)
Ginger Slaick, Chapter Coordinator

MEBB’s 2018 Recertification Seminar & Annual Meeting is set 
for September 22-23, 2018 at the Hotel Ballast Wilmington 
(formerly the Hilton Wilmington Riverside) in Wilmington, NC.

MEBB’s slate of guest speakers include Eli Howard, III, 
SMACNA, Chris Edmondson, James M. Pleasants Co., Dean 
Dray, Hahn-Mason Air Systems and Richard Conner and 
Conner Gwyn Schenck, PLLC presenting on air duct leak-
age, pumping systems, kitchen hoods, lab airflow control, 
and contract law. In addition to business and technical ses-
sions, NEBB President, Don Hill, will providing updates on 
NEBB, followed by a Q & A session during the Annual MEBB 
Business Meeting. 

Enhancing the overall event is MEBB’s 3rd Annual Vendor 
Exhibit, providing attendees a first-hand opportunity to view 
the latest technology available. Participating this year are 

Gold Level sponsors, Instruments Direct & Retrotec, Silver 
Level Sponsors TSI, Inc. & Testo, and Bronze Level Sponsors 
Ameritech Computer Consultants, Building Start, Dwyer, 
Clipboard and Technical Maintenance, Inc. May thanks to 
participating vendors for their continued support of the MEBB 
Chapter and annual event. 

For additional information or to register for the seminar, 
visit the MEBB website at http://midsouthebb.com or call 
678-407-2754.

North Central NEBB Chapter
Ashley Lang, Chapter Coordinator 

NEBB’s North Central NEBB Chapter 
announced the hiring of a new Chapter 
Coordinator, Ashley Lang. Prior to 
North Central NEBB, Ashley worked 
as a Customer Service Agent in the 
Collateral Assistance Department of Wells Fargo Home 
Mortgage, Minneapolis, MN, and before that, as a bank tell-
er with Klein Bank. Currently she works cooperatively with 
Chapter President Don Henderson, Vice President Clark 
Stadheim, Secretary/Treasurer Tom Sauka and Past President 
Casey Batenhorst on chapter affairs and administration. 

Program planning is under way for the Chapter’s 
Recertification Seminar scheduled for Thursday, October 11, 
2018 at the Radisson Hotel in Roseville, MN. Contact Ashley 
at ashley@smarca.com for more details. 

Hotel Ballast Wilmington, site of MEBB’s 2018 annual recertification 
seminar.
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NEBB Certified Firms, 
Professionals and Technicians

NEBB congratulates the following Firms, Professionals and Technicians who achieved NEBB Certification between August 1, 2017 
through June 15, 2018. To learn more about NEBB certification, contact certification@nebb.org.

Name Country Discipline

CERTIFIED FIRMS
1 AECOM United States of America TAB

2 West Coast Test and Balance United States of America TAB

3 Axiom TAB Pte Ltd Singapore CPT

4 B&L Testing and Balancing, LLC United States of America TAB

5 Building Environment Solutions Australia BET-TAB

6 CxL Building Services United States of America TAB

7 Delta T Testing and Balancing, LLC United States of America TAB

8 EBCx Services United States of America BSC - RCx-EB

9 EBI Consulting Jax United States of America TAB

10 Evenflow Test & Balance, LLC United States of America TAB

11 Independent Air Group United States of America TAB

12 Independent Testing & Balancing Corp United States of America TAB

13 Innovation Engineering Consultants, PLLC United States of America TAB

14 MGM ASSOCIATES - ALABAMA United States of America TAB

15 Meza Engineering Inc United States of America BSC

16 Oklahoma Diagnostic Services, LLC United States of America TAB

17 PJM Engineering Services Pty Ltd Australia TAB

18 Precise Balancing Techniques United States of America TAB

19 Precision Test & Balance Corp. United States of America TAB

20 Systematic Testing & Balancing, LLC United States of America TAB

CERTIFIED PROFESSIONALS

1 Abdelbaky, Mohamed Saber Mohamed Qatar TAB

2 Allen, Charles United States of America TAB

3 Antone, Caleb David United States of America TAB

4 Arandt, Damien Australia TAB

5 Bac, Mehmet Emin Turkey TAB

6 Behrendsen, Joshua United States of America TAB

7 Berinato, Reed United States of America TAB

8 Bevill, Erin C. United States of America TAB

9 Bin Tajuddin, Mohd Shamsul Azman Malaysia CPT

10 Bywater, Richard Craig United States of America TAB

11 Carroll, Robert Charles United States of America TAB

12 Chen, D. Eng., P.E., Dr. Daniel United States of America TAB

13 Clayton, William United States of America FHT

14 Corrales, Crispin Cabico Qatar TAB

15 Cox, Rodney Carroll United States of America BET

16 Derrick, Kevin J. United States of America BSC

17 Dulin, Marcus J. United States of America TAB

18 Eickmeyer, Henry Frederick United States of America TAB
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Name Country Discipline

19 Epperley, Christopher M. United States of America TAB

20 Flaherty, Daniel Murray United States of America BSC

21 Forster, Douglas L. United States of America SM-VM

22 Gangstad, Anton United States of America SM

23 Gladman, James Australia TAB

24 Goode, Stephen Douglas United States of America TAB

25 Gordon, Leland C. United States of America RCx-EB

26 Greer, Stephen Andrew United States of America CxPP

27 Gregory, Phillip Jason United States of America TAB

28 Halfmann, Kyle United States of America BSC

29 Hashem, Naseem Ziad Jordan BSC

30 Hovis, Fredrick H. United States of America TAB

31 Karlowsky, Nicholas Richard United States of America CPT

32 Keith, Michael United States of America TAB

33 Kettler, Gerald J. United States of America CxPP

34 Khater, Osama Abdelkareem Saudi Arabia CxPP

35 Kiefer, Tony Richard United States of America TAB

36 Kiehn, Jeremy David United States of America TAB

37 Knellar, Martin B. Singapore CPT

38 Kwong, Stanley Hong Kong CPT

39 Lee, Minjae Republic of Korea TAB

40 Leonard, Gregory Horton United States of America TAB

41 Lim Yeow Khoon, Bruce Singapore TAB

42 Lipsit, Brent David Canada TAB

43 Liu, Zhongnan China CPT

44 Marshall, Cary Allen United States of America CPT

45 Martin, George Emanuel United States of America TAB

46 McCool, James N. United States of America SM-VM

47 McGill, Jon Lyndon United States of America SM

48 Miller, Clifford J. United States of America CPT

49 Mimier, Michael Uriah United States of America TAB

50 Moore, Emerson United States of America TAB

51 Morales, Leonardo Obando Costa Rica TAB

52 Nygaard, Ian Abbott United States of America CPT

53 Owens, David H. United States of America TAB

54 Page, Rodger Wymen United States of America TAB

55 Phillips, David Rodger Canada CPT

56 Pittser, Donald W. Qatar SM-VM

57 Rein, Andrew J. United States of America BSC

58 Renner, Robert N. United States of America CxPP

59 Robbins, Billy J. United States of America BET

60 Sanicola, Brett Victor United States of America TAB

61 Sharkey, Thomas G. United States of America SM-VM

62 Siritheeramongkon, Sriwan Thailand CPT

63 Smith, Kevin Douglas United States of America BET

64 Strausbaugh, Jonathan K. United States of America BSC

65 Tze, Yong Xian Singapore CPT

66 Walker, Charles Phillip United States of America TAB

67 Warner, Michael C. United States of America TAB

68 Wilke, Thomas Kirk United States of America TAB

69 Wixson, John Michael United States of America BSC

70 Yeow, Chow Eng Thailand CPT

71 Zhibang, Luo Singapore CPT
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Name Country Discipline

CERTIFIED TECHNICIANS

1 Abdullah Anter, Mohammed Egypt TAB
2 Al Turk, Maher Omar Jordan TAB
3 Alcazar, Francisco Javier United States of America TAB
4 Ali, Mahmoud Nafady Egypt TAB
5 Aloisi, Matthew Joseph United States of America TAB
6 Austin, Andrew Kenneth United States of America TAB
7 Bailey, Michael L. United States of America CPT
8 Baker, Robert James Herbert United States of America TAB
9 Ballesteros, Brylle Mangoba United Arab Emirates TAB

10 Benigno, Matthew D. United States of America TAB
11 Brekke, Daniel Martin United States of America CPT
12 Broadley, Diane S. United States of America TAB
13 Brunell, Joshua Dale United States of America TAB
14 Bubak, Keith V. United States of America TAB
15 Bulgin-Williams, Anthony Ermich United States of America TAB
16 Cain, Gordon Emory United States of America TAB
17 Carter, Joshua David United States of America TAB
18 Chandler, Stephen Ashley Canada TAB
19 Chovanetz, John H. United States of America CPT
20 Collucci, Christopher Charles United States of America TAB
21 Cox, Rodney Carroll United States of America BSC
22 Critchfield, Thomas Scott United States of America TAB
23 Cropp, Dennis Wray United States of America TAB
24 Crosby, James Craig United States of America TAB
25 Davidson, Darren Bruce United States of America TAB
26 Davis, Barry Wayne United States of America TAB
27 Dubray, Julian Anton Australia TAB
28 Emmerling, Justin Matthew United States of America TAB
29 Fultz, Andrew Joseph United States of America TAB
30 Funk, Michael George United States of America CPT
31 Garcia, Peter Michael United States of America TAB
32 Gray, Kevin Patrick United States of America TAB
33 Grube, Eric United States of America CPT
34 Gunnell, James Norman United States of America TAB
35 Hassan, Mohammad Saudi Arabia TAB
36 Hayes, George Phillip United States of America TAB
37 Hernandez, Joel Arturo United States of America TAB
38 Herren, Bradley Drew United States of America TAB
39 Hewitt, Coen Seth United States of America TAB
40 Ho, Leung Tsz Hong Kong CPT
41 Hobson, Charles B. United States of America TAB
42 Hudman, Curtis Tyler United States of America TAB
43 Ismail Ismail, Eslam Adham Egypt TAB
44 Jamil Sha'aban, Mohammed Khalil Jordan TAB
45 Jimenez, EIT, Alejandro G. United States of America TAB
46 Kearney, Edmund Australia TAB
47 Kemp, James Terrance Canada TAB
48 Khalifa, Kamal Mostafa Abdelhamid Egypt TAB
49 Krier, Andrew Carl United States of America TAB
50 Lane, David S. United States of America CPT
51 Leung, Kok Hiu Hong Kong CPT
52 Linn, Robert Rees United States of America TAB
53 Marcum, Richard United States of America BSC
54 Marshall, Raymond E. United States of America TAB
55 Mayer, Zachary J. United States of America TAB
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56 McCullough, Lance A. United States of America TAB
57 McFadden, Andrew J. United States of America TAB
58 Meisinger, Xavier A. United States of America BSC
59 Mohamed, Raja Saudi Arabia TAB
60 Moore, Josh Patrick United States of America CPT
61 Morgan, Marion Scott United States of America TAB
62 Mort, Allen John United States of America TAB
63 Mullen, Dustin Ross United States of America TAB
64 Negele, Adam D. United States of America TAB
65 Nevett, Mike P. United States of America BSC
66 Nida, Corey United States of America TAB
67 O'Brien, Kevin Christopher United States of America TAB
68 Olsen, Daniel J. United States of America TAB
69 P.P., Vivek Qatar TAB
70 Patel, Rajarshi United States of America CPT
71 Palmer, Donald Duane United States of America TAB
72 Perryman, Jeffrey Owen United States of America TAB
73 Pinner, Robert Gregory United States of America TAB
74 Pojar, Andrew Joseph United States of America TAB
75 Puller, Bernard A. United States of America TAB
76 Rahhal, Yazan Wahid Jordan TAB
77 Raposo, Michael United States of America TAB
78 Raudebaugh, Jason Eugene United States of America TAB
79 Rhein, Michael James United States of America CPT
80 Rocillo, Ben-Hur Apan United Arab Emirates TAB
81 Rogers, Justin United States of America TAB
82 Sabzwari, Bilal Hasan Pakistan TAB
83 Sai Cheong, Ng Hong Kong CPT
84 Saldanha, Ronald Roshan Kuwait TAB
85 Salman, Osama Burhan Jordan TAB
86 Sardella, Daniel Jose United States of America TAB
87 Scaggs, Lucas Lee United States of America TAB
88 Shook, Cody S. United States of America SM
89 Sirajudeen, Mohammed United Arab Emirates TAB
90 Slattery, Justin Martin United States of America TAB
91 Smith, Joshua Lee United States of America TAB
92 Smith, Quinton Samuel United States of America TAB
93 Soares, Adam Nicholas Canada TAB
94 Soeder, Joseph William United States of America TAB
95 St. Peter, Marc Conley United States of America TAB
96 Stratton, Christopher Lee United States of America TAB
97 Sumibcay, Michelle Pamintuan United Arab Emirates TAB
98 Tarrant, James E. United States of America TAB
99 Taylor, Matthew S. United States of America TAB

100 Tesch, Jarrod Michael United States of America TAB
101 Timoszyk, Stephen Thomas United States of America TAB
102 Vann Jr., Donald R. United States of America TAB
103 Vittetoe, Joshua Robert United States of America TAB
104 Wagoner Jr., Raymond H. United States of America TAB
105 Weedon, Joseph Martin United States of America TAB
106 White, Justin D. United States of America TAB
107 Whitson, Charles N. United States of America BSC-TAB
108 Wilson, Wade A. United States of America TAB
109 Wood, William Hudson United States of America TAB
110 Zubair, Muhammad Pakistan TAB
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2019  
NEBB Annual 
Conference

Save the 
Date!
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AUGUST 2018
RCx Seminar
Seminar Dates: Monday, August 13 – Thursday, August 16, 2018
Seminar Registration Deadline: Monday, July 30, 2018
NEBB TEC, Gaithersburg, MD 
Optional Exam Day: Friday, August 17, 2018

OCTOBER 2018
CPT Seminar 
Seminar Dates: Monday, October 1 – Wednesday, October 3, 2018
Seminar Registration Deadline: 
NEBB TEC, Gaithersburg, MD
Optional Exam Dates: Thursday, October 4 – Friday, October 5, 2018

TAB Seminar
Seminar Dates: Monday, October 8 – Wednesday 10, 2018 
Seminar Registration Deadline: Monday, September 24, 2018
IMI Training Facility, Rosewell, GA 
Optional Exam Day: Thursday, October 11, 2018

BSC Seminar
Seminar Dates: Monday, October 15 – Wednesday, October 17, 2018
Seminar Registration Deadline: Monday, October 1, 2018
NEBB TEC, Gaithersburg, MD 
Optional Exam Day: Thursday, October 18, 2018

S & V Seminar
Seminar Dates: Monday, October 22 – Friday, October 26, 2018
Seminar Registration Deadline: Saturday, September 22, 2018
Total Dynamic Balance, Inc, Deerfield Beach, FL 
Optional Exam Day: October 24-26, 2018

NOVEMBER 2018
FHT Seminar 
Seminar Dates: Monday, November 5 & Tuesday, November 6, 2018
Seminar Registration Deadline: Monday, October 22, 2018
Labconco, Kansas City, MO 
Optional Exam Dates: Wednesday, November 7 – Friday, November 9, 2018 

NEBB’s Technical Seminars sell out at a fast pace, so don’t wait to register. Dates and locations are set but watch the 2018 
NEBB Events Calendar page at www.nebb.org as completed seminars brochures will be posted to that site and are coming 
soon! For info, email training@nebb.org. 

* Subject to change

2018 Technical Seminar Schedule* 
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NEBB
8575 Grovemont Circle
Gaithersburg, MD 20877
USA

To update mailing address and to continue to receive The NEBB Professional, please send an email to communications@nebb.org.

New Online Courses  
Just Added!

Check out NEBB’s new eLearning 
courses, available online, geared for:

•	 Certification Candidates looking 
to expand their self-study 
options

•	 Owners looking to train new 
hires in the basics

•	 CPs and CTs looking for CECs 

Efficient, Cost-Effective 
and Informative.

www.nebb.org


