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EBTRON Permanent Instruments Satisfy NEBB
Procedural Standards for TAB Airside Activities

Steve Smith, President Elect
Pacific Test & Balance, Inc.

By Len Damiano, EBTRON, Inc.

Art DeLeon, Technical Chair
Final Air Balance, Inc.

INTRODUCTION - PART 1 (This series will run in three parts)
The following sections and requirements, as extracted from the current
Procedural Standards for TAB (NEBB 2005), are consistent with the proper
evaluation and use of EBTRON permanently installed devices to perform
TAB velocity and temperature measurements. Wherever and whenever
these control instruments are available to TAB professional and Cx
engineers, their documented performance and reliability should overcome
any reluctance to use them as a primary source of air system performance
data, for fault detection and for air system troubleshooting.
This paper intends to highlight the performance requirements of NEBB air-
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side measurements and compare them to the conforming performance of specific EBTRON models. It will also
highlight the basic assumption in the procedures that focuses on hand-held instrumentation, without recognition of superior technologies and no obvious method incorporating their use, at the expense of field measurement reliability and acceptance of larger than necessary tolerances. It will also comment on a few of the alternative indirect methods that are allowed for outdoor air measurements, when direct measurement is not possible with the tools on the list.
Whether applied in existing buildings as replacement sensors or as part of a new building design, EBTRON
measures the same things in the same way. The difference is the purpose for which the technician or Cx engineer uses the information and possibly, how the data is recorded and over what period. Our purpose is therefore to make a case for the preferential use of this technology for system balancing, as well as in retro or continuous commissioning.
All quotations from the Standards are italicized and indented.
SECTION 4 STANDARDS FOR INSTRUMENTATION AND CALIBRATION
4.1 MINIMUM INSTRUMENTATION
A NEBB Certified TAB Firm will use a variety of instrumentation to perform the specified TAB procedures on a
project. It is the responsibility of the NEBB Certified TAB Firm to provide appropriate instrumentation that
meets the minimum requirements of TABLE 4-1 (US or SI) for use on a project. Instrumentation used on a NEBB
project shall be in proper operating condition and shall be applied in accordance with the manufacturer’s recommendations. TABLE 4-1 (US or SI) lists the minimum instrumentation that a NEBB Certified TAB Firm shall
own and maintain.
Section 4.1 is consistent with the use of ANY instrument that conforms to the minimum performance
requirements of Table 4-1 (below) and operating in
accordance with the manufacturer’s recommendations. The comment on the list of instruments required is very specific that the Certified TAB firm
shall “own and maintain” those on the list, but does
not limit TAB activities to only those instruments on
the list. It is a measurement performance requirement and not a hardware restriction. The presumption being any instrument equal to or exceeding
the minimum requirements would be acceptable
for use by Certified TAB firms for system balance
and any appropriate TAB activity.
We can assume that most TAB activities and most
projects will require the use of the items on the published list, and properly so. But, there is no implicit
and explicit limitation that excludes the use of other
qualified and properly applied instruments.
4.2 RANGE AND ACCURACY
The selected items from this section of the manual

are highlighted below and should be self-evident, without much explanation or comment.
The accuracy and range as reported by the instrument manufacturer shall be verified by a testing laboratory traceable to the National Institute of Standards and Technology or equivalent institute in
countries other than the United States. Calibration requirements for each function are specified and
shall be met. Some instruments such as U-tube manometers and inclined manometers may not require
calibration. However, if a "mechanical / electrical" device is substituted or employed in place of these
types of instruments, the indicated calibration requirements noted shall apply. ….
Instruments shall be used in accordance with manufacturer’s recommendations. The most suitable instrument, or combination of instruments, should be employed for a particular measurement or reading.
For example, a traverse may be accomplished with a Pitot tube and manometer (digital, analog, or incline); it is not acceptable to use a Pitot tube with another device that does not provide the same overall accuracy.
The statement regarding “mechanical / electrical” devices is vague and could cause misinterpretations, unless
it is only to distinguish liquid-filled manometers with their differential pressure electronic equivalents. It is also not correct to assume that all devices that are electrical or electronic will require recalibration or have recalibration as part of a maintenance procedure. Granted, many or most are analog electronic or have substantial analog components that have the propensity to drift. Specific exception should be made for microprocessor-based sensors” that are factory calibrated and have minimal potential for drift. These are very different from analog electronic devices that can drift dramatically over short time periods. Recalibrating devices
that do not drift, to lesser standards (Pitot traverse) than those used at the factory, will diminish and not improve their performance potential.
PARTIAL TABLE 5-1 NEBB MINIMUM INSTRUMENTATION REQUIREMENTS (U.S. UNITS)
(NOTE: Direct Reading Hood is included for comparison only.)
Function

Minimum
Range

Accuracy

(Display?)

Calibration

A

Temperature Measurement
Air

-40 to 240 oF

± 1% of reading* 0.2 oF

12 Months

A

Air Velocity Measurement
(Not for Pitot tube traverses)

50 to 2500 fpm

± 5% of reading

20 fpm

12 Months

A

Direct Reading Hood / Digital
Airflow Multimeter

100 to 2000 cfm ± 5% of reading,

Digital – 1 cfm

12 Months

Calibrations of all instrumentation requiring calibration shall be traceable to current NIST Standards for US
firms, or equivalent organizations in other countries.
* “% of Reading” accuracy may not be the best comparative performance statement to use for temperature.
i.e What is x% of 0oF or 0oC? An absolute value (± x oF or ± y oC) might be more appropriate, and consistent
with ASHRAE Standard 41.1-2012’s Table 1, Instrument and Test Tolerances for Temperature Measurement.
In comparison to the published, factory calibrated velocity and temperature output performance of EBTRON
sensors, we can provide the following published and calculated specifications:

The models GTx116-PC & PD referenced can provide a minimum sensor density sufficient for good performance and minimal placement considerations:
Duct or Plenum
Area (ft2)
<= 1
>1 to <4
4 to < 8
8 to < 12
12 to <16
>=16

Total # Nodes /
Location
1 or 2
4
6
8
12
16

Duct or Plenum
Area (m2)
<= 0.093
>0.093 to < 0.372
0.372 to < 0.743
0.743 to < 1.115
1.115 to < 1.486
>= 1.486

The HTx104-P can be used for TAB in ducts less than 4 ft2, and ELF or –T probes can be used in small round
ducts greater than 5” dia. and smaller than 16” diameter. (ELF and T probe sensors are calibrated 0 – 3,000
fpm as an assembly to a NIST standard, but individual sensor data is not accessible with ELF.)
The HTx104-P can be used for TAB in ducts less than 4 ft2, and ELF or –T probes can be used in small round
ducts greater than 5” dia. and smaller than 16” diameter. (ELF and T probe sensors are calibrated 0 – 3,000
fpm as an assembly to a NIST standard, but individual sensor data is not accessible with ELF.)
Sample EBTRON production calibration data indicates that the effective average velocity error for this sensor was ± 1.12% of reading compared to our NIST-traceable factory standard. EBTRON’s published NISTtraceable velocity sensor performance accuracy is ± 2.0% of reading, while temperature performance is
NIST-traceable at ± 0.15 oF.

A long term experiment has tracked the stability of both EBTRON sensors and transmitters for the past 7-10
years. The results (below) have validated the modeling previously done (above). Note that the max range of
deviations is within the same range predicted and that the maximum individual samplings for BOTH are less
than 1% of reading, with the composite change close to 0%.
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FEATURED ASSOCIATE
Pragmatic Professional Engineers

Pragmatic Professional Engineers located in Fairfield, California is primarily an engineering consulting company that was started by Sargon
Ishaya in 2009. The clients they serve are in many different technology
sectors including data centers, biotech, medical office buildings, offices,
and renewable energy applications. The services offered are plan and
specification generation, commissioning, energy audits and analyses,
and due diligence reporting.
Pragmatic Professional Engineers has one employee, founder Sargon
Ishaya and contracts with several engineers and designers on a regular
basis.
Sargon received his Master’s Degree from Stanford University in 1992
and his Bachelor’s Degree in Mechanical Engineering from California
Polytechnic University in San Luis Obispo in 1990. He is a registered
Mechanical Engineer in the State of California, a LEED Accredited Professional, a NEBB Certified Professional, and a two-time Past President
of the San Jose ASHRAE Chapter serving in ’01-‘02 and ’03-‘04.
After graduating from Stanford University, Sargon worked as a Project
Manager for two years at a design/build firm in Redwood City where he
estimated, designed and managed commercial office, retail, and restaurant projects throughout San Francisco and the Bay Area peninsula. He
moved on to the position of Engineering Supervisor at a large design/
build firm in San Jose. Sargon joined Therma in 1995 where he began a 15
-year career starting as a Team Leader in the Engineering Department,
moving on to Project Manager, returning to the Engineering Department as Vice-President, and ending his tenure as an Account Executive
in the Marketing Department.
Sargon left Therma to work at Chromasun, a startup company in the solarthermal panel industry. He served as Vice President of Engineering Applica-
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tions for over one year before leaving to start his own mechanical engineering consulting company, Pragmatic Professional Engineers. Sargon still consults for Chromasun in addition to several universities, general
contractors, construction managers, and data center equipment manufacturers.
Sargon focuses on design-build mechanical, process piping, and plumbing projects and is also a mechanical engineering instructor who has taught at the University of Santa Cruz - Cupertino Extension,
the Pipe Trades Training Center, the Sheet Metal Training Center, National Hispanic University, and
San Jose State University. Sargon is still teaching at San Jose State University where he is developing
the curricula for a series of classes in the mechanical engineering department to offer students a concentration in Heating, Ventilating, and Air Conditioning (HVAC).

Sargon with wife Rachael in their office
in Fairfield.

Sargon became NEBB certified in 1998, obtaining his TAB certification and in 2011 obtaining his
Building Systems Commissioning NEBB Certification.

Sargon believes that the benefits of his NEBB certification legitimized his firm’s capability and capacity to commissioning, test, and balance mechanical systems. As a firm that commissions mechanical
systems it is often necessary to read through balance reports and spot check the accuracy of the
measurements. It is also important to have credentials and continuing education in the commissioning process. The best resource of information and education for both of these aspects is NEBB. Although not ALL of his clients fully understand the value of the NEBB certification, many do. For those

who are unfamiliar with NEBB, the age of the Internet, allows easy access to research and learn about
NEBB, it certifications and the added value. A NEBB Certified Professional delivers educated TABB and
commissioning expertise to the built environment.
Throughout his career Sargon has gained vast experience in many different types of industries. The list below
is a brief synopsis rather than a comprehensive list.
• Biotech: During the biotech rush around the Bay Area in the late 1990’s and early 2000’s Sargon designed
HVAC, process piping, and plumbing for well over 1,000,000-square feet of biotech facilities. Sargon’s innovations include some very energy-efficient facilities making use of heat recovery in 100% outside air applications
as well as variable flow exhaust designs without the cost complexity of Phoenix-style systems. A couple sample projects in this field would be the Fibrogen building in South San Francisco which was a 56,000 square foot
biotech lab, Vivarium and office facility. Another is the Clark Center at Stanford University where Sargon designed the process piping systems for the building.
• Data Centers: Sargon’s specializes in energy efficient designs and has had the responsibility for analyzing
and designing well over 1,000,000 square feet of data centers in the San Francisco Bay Area, across the United
States, Europe, and Asia.
• Solar-Thermal: Sargon is a leader in this budding industry and designed several concepts for buildings on
the Santa Clara University campus as well as sites in Abu Dhabi, India, New York, and across California.
• Semi-conductor: A sample project includes Applied Materials Buildings A, B, and C which was a 400,000
square-foot retrofit of an existing Hewlett-Packard campus with 75,000 square feet of manufacturing clean
rooms and 25,000 square feet of hazardous occupancy, class 10 and class 100 clean rooms.

Chapter Attends Silicon Valley
BOMA Tradeshow
Our new Marketing Chair, Amber Ryman with ACCO Engineered Systems, attends the Silicon Valley BOMA tradeshow
with committee members Bill Jeffrey, DPR Construction.
Also helping to man the NEBB booth was John Choo, Independent Air Balance and Dean Ferreira, MESA3, Inc.

Tradeshows give us a chance to get our organization’s name
in front of the public and has been part of our marketing
efforts to keep the industry informed of who NEBB is and
what we have to offer.

Chapter President’s Message

Curtis Worley

I would like to take a moment to thank our members who served on the Board of
Directors this past term, Jason Huffman, Pacific Test & Balance, Inc. and Bill Jeffrey,
DPR Construction. Your service and ongoing support is appreciated.

Pacific Test & Balance,
Inc.

I would also like to welcome Art Deleon, Final Air Balance, Inc., our new Technical Chair and Amber Ryman,
ACCO Engineered Systems, our new Marketing Chair. I am sure you will find your time on the Board most
challenging and also rewarding. I would also like to thank those of you who volunteer your time on our various committees. Continuing member support is critical to this Chapter’s success.

In the next month or so we will be going live with our technician on-going continuing education training program. I encourage you to engage your NEBB Certified Technicians to participate.

This Chapter has also been working hard with the efforts from Tom Meyer, NEBB Director of Technical Programs, Vic Congi, Carter Air Balance, and Audrey Kearns to secure a lead role in the upcoming Title 24 training
and certification needs. We have been researching alternate training and testing facilities within the Northern
California region for these purposes and also potentially for our Chapter’s internal use.

For those of you who attended the NEBB conference in Canada, I hope you enjoyed the venue and the opportunity to visit with others within our trade.

The vote is in! Our next annual local Chapter meeting is being planned for Honolulu, Hawaii. Audrey will be
contacting you with additional information, but please plan on attending. Our previous meeting in Monterey,
California was very successful and we received a lot of positive feedback.

Thank you for your continued support!

CHAPTER ANNUAL MEETING IN MONTEREY

The Northern California/Hawaii NEBB Chapter’s Annual Meeting was held at the beautiful The
Clement Intercontinental Hotel, on Cannery Row in Monterey Bay. With a full day of guest
speakers, the event was another success!
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Upcoming Events
Golden Gate ASHRAE Product Show
May 23, 2013, PG&E Energy Center, San Francisco, CA
5:00 p.m.– 6:30 p.m.
Northern California/Hawaii NEBB Chapter will be a vendor
Contact Chapter Office if you would like to attend or want more information

NEBB Technician Exam
On Demand Basis
Contact the Chapter to sign up, akearns@nocalhawaiinebb.org
For More Training Information visit www.nebb.org.
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