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From the Publisher
The summer 2014 issue of TAB Journal looks at the technical expertise of AABC 
test and balance engineers on topics related to the balancing of air and water 
systems. The feature story by David E. Gilbert, TBE, of Fluid Dynamics, Inc., 
showcases the balancing of hydronic systems equipped with a pressure independent 
characterized control valve (PICCV). 

Also in this issue, Joe Helm, P.E., CxA, EMP, of Northwest Engineering Service, 
Inc., discusses the long term performance challenges that can arise in packaged 
rooftop units in spite of first cost considerations.

Henry Long, P.E., TBE, CxA, of Building Environmental Systems Testing, Inc., goes 
over Electronically Commutated Motor (ECM) technology and considerations to 
keep in mind when balancing systems with ECMs.

Christopher White, P.E., TBE, of Systems Analysis, Inc., looks at the benefits of 
fan wall systems compared to traditional single motor and fan combinations in air 
handling units.

And finally, Jonathan Young, TBE, of Southern Balance Company discusses how 
architectural decisions can affect HVAC performance, and the importance of Total 
System Balance.

We would like to thank all of the authors for their contributions to this issue of 
TAB Journal. Please contact us with any comments, article suggestions, or questions 
to be addressed in a future Tech Talk. We look forward to hearing from you! 
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representative led to the discovery that these types of actuator 
valves are limited in their travel based upon the flow rating of 
the valve. The valve comes either factory set for the design flow 
rate, or the temperature control contractor programs it for the 
correct flow rate. In some cases a manual stop is set to a gpm tic 
mark. Per the manufacturer, if the predetermined valve position 
is not set accurately, the flow rate will be incorrect. The valve 
position can be affected by having the manual 
limit set incorrectly, or having the wrong 
type of control signal to the actuator 
motor.

This raised the issue: “If we 
are to properly verify flow, 
how do we know that the 
valve position is correct? 
Also, how do maintenance 
personnel know when 
troubleshooting a 
temperature problem 
that the valve stem is 
designed to only partially 
open?” Documentation was 
requested on valve position 
vs. flow included as part of the 
submittals. This information could 
only be obtained by calling in with the 
date code that is stamped on the side of the 
particular valve actuator in question. The inclusion 
of this data within the normal valve schedules was unavailable 
per corporate decision. The decision was made to trust the valve 
position setting, similar to trusting the flow ratings stamped on 
an auto flow control device. 

Normally it can be assumed flow is less than design on an 
auto-flow device if the pressure differential is below the rated 
pressure range; in this case, below the 5-50 psi range. However, 
on several devices below the rated pressure differential range, 
pressure was measured across the terminal unit coils to compare 
the rated pressure drop for the coil as stated in the submittal 
data. In many cases the coil pressure drop readings were above 
the design flow rate. It was explained that a low differential 
pressure reading across the PICCV does not necessarily mean it 
has low flow, only that the system pressure at that point is not 
adequate to achieve the correct operating range for the device. 

W
hen it comes to preparing for the hydronic system 
test and balance, the approved design documents 
(mechanical plans, project specifications, and 

approved submittals) are reviewed and analyzed prior to 
preparing a field book.

Pump capacities versus connected loads are determined. 
Temperature control sequences are reviewed and field test 
instrumentation is evaluated. Typically, the majority of projects 
are equipped with either pressure gauges or P/T ports at the 
pump flanges, chiller bundles, air handling coils and terminal 
reheat coils for use during the balancing procedures. Also, most 
projects have calibrated flow measurement devices installed at 
the terminals.

The flow devices that are normally installed are manually field 
adjustable or a self-limiting flow device usually referred to as 
“automatic flow control valve.”

In the fall of 2009, when preparing to start TAB procedures at 
a university biology research center, it was discovered that the 
project was equipped with a different type of balancing valve 
that was similar to an auto-flow control valve. 

The valve was a pressure independent characterized control 
valve, or PICCV. Per the manufacturer’s instructions, if it had 
a pressure differential of 5-50 psi across the valve body, then 
it would control at the rated flow. Since these PICCVs were to 
regulate the flow at design, there were no regular circuit setters 
or balancing valves installed external to the PICCV.

A PICCV is the combination of a modulating temperature 
control valve and a pressure independent balancing valve all in 
one housing unit. Per the manufacturer, in addition to reducing 
installation costs, the PICCV allows the temperature control 
valve portion to have the proper authority across its entire range 
of travel. This is accomplished as the pressure independent 
portion allows for a constant pressure differential across the 
control valve at any given position of the flow limiting actuated 
ball. This is designed to ultimately reduce total pumping, 
heating, and cooling costs.

The particular manufacturer of PICCV used at this facility 
will be referred to as Brand X. During preliminary balancing 
procedures, it was found that many of the actuator valves 
were not fully open when commanded open via the building 
automation system (BAS). Consulting with the Brand X 

by David E. Gilbert, TBE, Fluid Dynamics, Inc.
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A meeting was called between representatives from Brand X, 
several university personnel, and TAB technicians to discuss 
these concerns. After questions and concerns about trying to 
establish proper balancing procedures using PICCVs, the Brand 
X representative stated that these were actually not balancing 
devices, and should not be viewed as such. When asked how to 
verify flow throughout the system, the representative indicated 
four methods for flow verification as listed in their PICCV 
bulletin. 

Those four methods are : 
1. total flow verification at the pumps;  
2. air temperature differential at the terminal units; 
3. water temperature differential at the terminal units; or 
4. pressure differential across the coils.

Although such methods are valid for flow verification, they 
are normally used as alternative methods when flow metering 
devices are not available, or to substantiate flow device test data. 
These methods, however, are subject to error and difficult to 
repeat in today’s variable pumping pressure-controlled systems. 
When bringing up the question of practicality for balancers, the 
Brand X representative stated that in reality, balancers are not 
really needed on systems equipped with PICCVs.

In the spring of 2011, at another university project at an 
agricultural laboratory, it was found the flow regulating device 
used was the Brand X PICCV. In addition to these, the design 
engineer specified for the installation of manual-set balancing 
valves to be used as flow metering devices. Once again, flow 
problems were encountered. The flow measured using the 
manual-set balancing valve did not match the rated flow as 
tagged on the PICCV. In addition, results were inconsistent from 

device to device, providing a pattern to aid in pinpointing the 
cause of the discrepancies.

Flow issues were categorized into four basic groups: no flow, 
low flow, high flow, and normal flow. A letter was written to the 
project commissioning agent detailing these issues, and giving 
an example of the measurements for each. Following is an 
excerpt of that letter:

Example #1: No Flow
The chilled water for FCU-G353 was tested, and we 
measured little or no flow. A pressure profile was taken at 
each available p/t port as follows: 72 psi entering strainer, 
72 psi leaving strainer and entering coil, 72 psi leaving coil 
and entering Brand X actuator valve, 55 psi leaving Brand X 
actuator valve and entering manual-set balancing valve (BV), 
and 55 psi leaving the BV. This is a line differential pressure 
of 17 psi, all of which is pressure drop across the Brand X 
actuator valve. The valve was commanded open/close, with 
nearly the same results. Of the 23 systems tested, seven 
devices fall into this category. All the CW mains/branches for 
these areas were checked to be sure all valves were open. 
We spot checked the air vents to assure there was no air 
trapped in the lines.

Example #2: Low Flow
The chilled water for FCU-G347 was tested, and the 
measured flow obtained from the BV was 76% of what the 
Brand X PICCV was rated. The PICCV had a pressure drop 
of 14 psi, which was within its normal operating range of 
5-50 psi. The BV was 100% open, and the PICCV was at 

pressure | independent | characterized

 |  |

4
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a position of 90-100% open during this test (that was the 
programmed open position for the rated flow). A pressure 
profile was measured as follows: 76 psi entering strainer, 
76 psi leaving strainer and entering coil, 74 psi leaving coil 
and entering Brand X actuator valve, 60 psi leaving Brand X 
actuator valve and entering balancing valve (BV), and 59 psi 
leaving the BV. Of the 23 devices tested, three fall into this 
category.

Example #3: High Flow
The chilled water for FCU-G463 was tested, and the 
measured flow using the BV valve was 40% higher than the 
rated flow of the PICCV. The pressure drop across the PICCV 
was 9.5 psi. The PICCV was open to a position of 90-100% 
for this test. A pressure profile was taken for this system as 
follows: 67 psi entering strainer, 66 psi leaving strainer and 
entering coil, 61 psi leaving coil and entering PICCV actuator 
valve, 54 psi leaving the actuator valve and entering the (BV), 
and 52 psi leaving the BV. Of the 23 devices tested, three 
devices fall into this category. At another project we just 
completed using PICCVs, all of the hot water devices tested 
there fell into this category.

In order to set the flow to design, the BV was adjusted to 
50% open to achieve its required pressure drop. This resulted 
in the pressure drop across the PICCV dropping to 2.7 psi, 
which is below its operating range of 5-50 psi.

Example #4: Normal Flow
The chilled water for FCU-G450 was tested, and the 
measured flow using the BV was within 10% of the rated 
flow of the PICCV. The PICCV was open to a position of 90% 
for this test (the programmed position for the rated flow). A 

pressure profile was taken as follows: 70 psi entering strainer, 
70 psi leaving strainer and entering coil, 65 psi leaving coil 
and entering PICCV actuator valve, 56 psi leaving the PICCV 
and entering the (BV), and 54 psi leaving the BV. Of the 23 
devices tested, about 10 fall within this category.

One concern we raised was the location of the BV 
immediately downstream of the PICCV. We consulted 
BV documentation, as well as made a call to the 
BV representative that supplied the equipment. The 
representative confirmed that the BV valves are typically 
installed at this location, and does not present a problem with 
turbulent flows at the p/t ports.

Also, we observed the rated input signals as coded within 
the model number tagged on the side of the Brand X PICCV. 
We consulted the temperature control representative onsite. 
The input that they wired to the control matched that of the 
control device (0-10V signal) for those devices in question.

On this project, the university chose to deal only with the 
no-flow items listed in the examples. The mechanical contractor 
removed a couple of the PICCVs and took them apart to inspect 
for blockages and debris. They found some of the valves 
were plugged up with debris. It was also observed that these 
PICCVs have very small orifices and intricate parts that are very 
vulnerable in a system that has any amount of fouling in the 
water. Also, on the items with high flows, the BV circuit setters 
that had been adjusted to design flow were instructed 
to be re-open. The univserity chose to leave 
the flows high in lieu of having external 
circuit setters that were partially 
closed.

In mid-winter of 2013, testing 
and balancing was conducted 
at a university laboratory 
that develops techniques for 
constructing energy efficient 
buildings. Initial hydronic 
testing with a new Brand Y 
PICCV revealed that the valve 
opened 100% for its maximum 
flow. This eliminated one of the 
troublesome variables, i.e. having 
to worry if the valve position was at 
the correct setting.

The Brand Y valves have a chart that lists nine 
(9) psi vs gpm differential pressure ranges required to achieve 
design flow, depending on the size of the valve and the flow 
gpm rating. The valve housing has a high and low p/t port with 
which to test this pressure differential to verify correct flow. The 
installed coil packs were equipped with an additional (combo 
pressure/temperature/air vent) port upstream of the housing. This 
was used in conjunction with the low port to obtain a pressure 
external to the valve housing. 

 characterized | control | valve

 |  |
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The problem was that the external pressure differential was often 
significantly different from the pressure differential as measured 
using the provided p/t ports on the valve housing. The required 
differential pressure could generally be generated externally, but 
not across the provided high/low ports on the Brand Y PICCV. 
Following is an excerpt of a letter written to the commissioning 
authority on this project, which details the measurements 
and troubleshooting methods to demonstrate the problem 
encountered with these devices:

Initially there was some uncertainty as to whether the 
required pressure drop for the Brand Y PICCV was 
across the two p/t ports on the valve body, or across the 
entire valve, such as would be measured at external p/t 
ports upstream and downstream of the valve. A Brand 
Y representative indicated that the rated pressure drop 
should be across the entire valve, and that the two ports 
provided on the valve should represent this pressure drop. 
We informed him that we were, in many cases, getting a 
significantly different pressure drop when measuring across 
the entire valve with external p/t ports, and measuring the 
two p/t ports provided on the valve body. After checking 
with other Brand Y service personnel, the representative 
advised that the p/t ports on the valve body were the correct 
ports to use, and that the pressure drop across these ports 
should generally represent the pressure drop across the 
entire valve, although there may be some small difference 
between this reading and an external pressure drop reading.

What we are finding is that when measuring the external 
pressure drop across the entire valve, we are able to achieve 
the rated pressure drop, but we are having trouble obtaining 
the rated pressure drop across the two p/t ports provided 
on the valve body. We increased the system differential 
pressure (DP) from 15psi, to nearly 30psi. This took care 
of some of the valves in the penthouse, but several other 
valves showed little/no improvement.

ACP-6B is the worst case. Initially at 15psi system DP, the 
PICCV had a pressure drop of 6psi across the entire valve, 
and a pressure drop of 1psi across the provided p/t ports 
on the valve body. Upon increasing the system DP to 27psi, 
the pressure drop across the entire valve increased to 12psi, 
and the pressure drop across the valve body p/t ports was 
5psi. This falls short of the rated pressure drop range of 
6-36psi required to regulate flow through the valve. 

We had the mechanical contractor take ACP-6B valve apart 
to inspect the valve for any possible obstructions in the 
valve components. They did find some debris in the spring 
housing, which we cleaned out. Upon reinstalling the valve 

and retesting the flow, we did not see any improvement to 
the pressure drops. 

We checked the strainer pressure drop for ACP-6B, which 
was 1.5psi. We also measured the pressure drop across 
the coil. The coil pressure drop was 7.5psi, which would 
indicate a flow of 27.9 gpm comparing the coil gpm to 
pressure rating as found in the submittal. The design HW 
flow for this coil is 15gpm.

Following is a summary of four other coils we tested in the 
mechanical penthouse:

ACP-5B
Initial press. drop @ 15psi system DP (external ΔP/valve 
body p/t ΔP): 6/3psi

Press. drop @ 27psi system DP (external ΔP /valve body 
p/t ΔP): 10/4psi

Rated press. drop range & gpm: 6-36psi, 15gpm

Strainer press. drop: 1.5psi

Coil press. drop & calculated flow from coil submittal: 
7.5psi, 27.9gpm

Note: after the system DP was nearly doubled, the flow as 
measured with coil pressure drop was nearly twice the design 
flow rate. Yet the pressure drop across the valve body p/t ports 
was still below the required rating of 6-36psi.
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ACP-7A
Initial press. drop @ 15psi system DP (external ΔP /valve 
body p/t ΔP): 6/3psi

Press. drop @ 27psi system DP (external ΔP /valve body 
p/t ΔP): 11/8psi

Rated press. drop range & gpm: 6-36psi, 15gpm

Strainer press. drop: 0psi

Coil press. drop & calculated flow from coil submittal: 9psi, 
30.4gpm

Note: the 8psi is within the rated pressure drop, so we should 
have the rated flow. The calculated flow from the coil pressure 
drop does not agree with the Brand Y rated flow.

ACP-7B
Initial press. drop @ 15psi system DP (external ΔP /valve 
body p/t ΔP): 6/3psi

Press. drop @ 27psi system DP (external ΔP /valve body 
p/t ΔP): 10/7psi

Rated press. drop & gpm: 4-50psi, 20gpm

Strainer press. drop: 1.5psi

Coil press. drop & calculated flow from coil submittal: 7psi, 
27gpm

Note: the 7psi is within the rated pressure drop, so we should 
have the rated flow. The calculated flow from the coil pressure 
drop does not agree with the Brand Y rated flow.

ACP-8A
Initial press. drop @ 15psi system DP (external ΔP /valve 
body p/t ΔP): 6/3psi

Press. drop @ 27psi system DP (external ΔP /valve body 
p/t ΔP): 11/8psi

Rated press. drop & gpm: 6-36psi, 15gpm

Strainer press. drop: 1.0psi

Coil press. drop & calculated flow from coil submittal: 9psi, 
30.4gpm

Note: the 8psi is within the rated pressure drop, so we should 
have the rated flow. The calculated flow from the coil pressure 
drop does not agree with the Brand Y rated flow.

All of the VAV’s tested on the 3rd Floor, with the exception of 
two, had a pressure drop of 4 or 5psi across the entire PICCV 
body as measured with external p/t ports, and a pressure 
drop of 1 or 2psi using the p/t ports provided on the valve 
body. This was with a system DP of 15psi. Upon increasing 
the system DP to 27psi, we retested three of the valves and 
found the following results:

VAV-3057D
Pressure drop (external ΔP /valve body p/t ΔP): 7/1psi

Rated pressure drop & gpm: 3-35psi, 2.4gpm

Supply to return line pressure differential: 9.5psi

Coil pressure drop & calculated flow from coil submittal: 
3.5psi, 5.6gpm*



okay in terms of size. The representative also raised concerns 
about the location of the p/t ports and their nearness to the 
PICCV. The Brand Y documentation recommends allowing 
2-3 pipe diameters upstream/downstream of the control valve 
for installation of any p/t ports. He claimed that the disparity 
between the external pressure readings and the valve housing 
p/t pressure readings were probably a result of this external p/t 
being too near the PICCV. However, at another job site where 
these same type of problems had been observed, the external 
p/t ports were located a recommended distance away from the 
PICCV control valve. 

In conversation with the Brand Y 
representative, he affirmed like 
the Brand X representative 
that these devices really do 
not need any balancing. He 
stated, 

“Balancers often claim 
to have a different flow 
based upon an external 
circuit setter reading, or 
based upon a calculated 
flow through the coils, and 
this is just not correct! The 
only way to verify flow through 
a PICCV is to measure the 
differential pressure across it, and if it 
is within range, you have the correct flow. 
We do not want circuit setters installed in series with our valves, 
because they only provide more resistance.” 

However, based upon the readings above, there is cause for 
concern about the use of PICCVs. The whole purpose is to 
reduce energy costs, but how can energy costs be reduced when 
a building system DP must be run at 30psi just to overcome the 
apparent resistance of the PICCVs? At least, there needs to be 
more testing of these devices to address the raised concerns. 
Design engineers and other personnel at this university have 
considered the findings, and hopefully will take action to assure 
that their facilities have the best balance possible, and that they 
are operating to the fullest efficiency the new equipment is 
capable of delivering. 

VAV-3071D
Pressure drop (external ΔP /valve body p/t ΔP): 11.5/1psi

Rated pressure drop & gpm: 3-35psi, 2.4gpm

Supply to return line pressure differential: 16.5psi

Coil pressure drop & calculated flow from coil submittal: 
5.0psi, 6.7gpm*

VAV-3055D
Pressure drop (external ΔP /valve body p/t ΔP): 7/0psi

Rated pressure drop & gpm: 3-35psi, 2.4gpm

Supply to return line pressure differential: 11psi

Coil pressure drop & calculated flow from coil submittal: 
4.0psi, 6.0gpm*

*The VAV submittals do not specify that the coil pressure drops 
are in feet or psi. We have assumed feet in our calculations, as 
this is the standard unit.

As seen above, we did not improve the pressure drop 
across the PICCV body p/t ports by nearly doubling the 
system DP. Also, the calculated flows from the submittals do 
not agree with the rated flows of the Brand Y PICCVs.

Two of these valves listed above were taken apart by the 
mechanical contractor to see if there were any obstructions 
within the valve bodies. VAV-3057D did have a slight amount 
of debris, but cleaning this out did not improve the pressure 
drops across the valve.

We need some direction as to why we are not getting 
the rated pressure drops across these valves, given a 
significantly high system DP. We also need some direction 
as to why the calculated coil flows do not match the ratings 
listed for the PICCVs.

To this day questions remain that were raised in the last 
paragraph. The Brand Y representative asked for piping line 
sizes, coil sizes, and valve sizes to be sure there were no 
problems caused by size mismatching. Everything checked out 
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AABC Lunch & Learn Presentations For Engineers
AABC members are always available to meet with your firm to discuss best 
practices for testing and balancing. Whether you would like a presentation 
covering a variety of the most important testing and balancing concepts for 
engineers, or a more specific topic, let us know and we will arrange for an 
AABC expert to address your team at no charge!

TOPICS INCLUDE:
   n Test & Balance Primer for Engineers
   n Hot Water Reheat Balancing

   n Duct Leakage Testing
   n Control Point Verification
       …Or Suggest another Topic! 

If you would be interested in such a technical presentation, or if you have 
any other questions or comments, please contact AABC headquarters at 
headquarters@aabc.com or 202-737-0202.
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The innovative approaches various manufacturers have 
used in satisfying the HVAC needs of the building 
industry are truly remarkable. Expecting a single piece of 

equipment, like a Rooftop Unit (RTU), to supply air, ventilate 
when required, economize to save energy, heat and cool for 
space temperature control, reject waste heat, and effectively 
pressurize the building is asking a lot from one assembly. 
For many projects, installation and equipment costs drive the 
mechanical design and selection decisions. To minimize these 
costs, the industry demands solutions like the RTU.
This article will explore some of the unintended consequences 
of selecting this equipment as it impacts the TAB effort, system 
performance, and occupant comfort. These considerations carry 
potential hidden operational costs over the life of the building 
and questionable effects on the Testing, Adjusting and Balancing 
profession.

TAB and the RTU 
The TAB professional’s life isn’t necessarily made easier 
because RTUs were installed on the project. Quantifying how 
much air is actually handled by the fan and ultimately reaching 
the intended spaces isn’t a trivial exercise. What is the correct 

PACKAGED ROOFTOP UNITS
First Cost HVAC Solution / Long Term  Performance
Joe Helm, P.E., CxA, EMP
Northwest Engineering Service, Inc.
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 Performance Challenge

RPM, pressure and BHP required to get the job done efficiently? 
How do these parameters vary as conditions change in the 
building below? Whose idea was it to mount the variable 
frequency drive (VFD) inside the cabinet on the suction side of 
the fan? Is a drive change really warranted? Has that possibility 
been accounted for in the estimate?
n  Often fan performance itself is impaired by “system effects” 

resulting from component configuration and orientation inside 
the unit. The size of the box dictates what can be done to 
make it all fit.

n  Although duct runs that allow for developed airflow are 
desirable for accurate traverse measurements, these conditions 
rarely exist in the field, and are even harder to find for 
installations utilizing RTU equipment. 

n  Effective sealing between the unit and the ductwork cannot 
be assumed. Often leakage results in the short circuiting of 
supply and return airflow. Verifying this condition may require 
traverses at multiple locations often in areas with difficult 
access or compromised accuracy due to poorly developed 
flow. Standard visual site inspections cannot be relied upon 
verify what is happening between the curb and the unit. A bore 
scope examination may even be required to help confirm the 
integrity of the seal. 

n  Establishing problem damper leakage and adjusting Minimum 
OSA quantities by direct measurement will be difficult at 
best. In addition, poor mixing conditions within the unit as 
well as weather conditions at the time of testing often prevent 
minimum outside air (MOSA) adjustments using temperature 
difference calculations.

n  Setting up reliable building pressure control using barometric 
relief or powered exhaust strategies can be quite time 
consuming, especially when multiple RTUs serve common 
occupancies. 

n  Economizer operation and ventilation control may or may not 
work well together. This depends on the specified Sequences 
of Operation, the presence and integration of the Building 
Automation System with packaged controls, the programmer’s 
understanding of dependent vs. independent control variables, 
and how much time the TAB provider is willing to donate to 
troubleshooting the control system. 

n  Often exhaust air is reintroduced into the unit as fresh air 
through outside air intake. Various circumstances may cause 
this condition including, RTU equipment configuration, nearby 
exhaust fans, proximity to building features, and prevailing 
winds.

System Performance and Occupant Comfort
n  Discharge sensors used for static pressure control might sound 

like a great idea, but in reality they are only effective as a high 
limit safety. High pressures are less likely to be an issue for 
the forward curve fan types commonly used in these devices. 
When static pressure control is needed, a better strategy 
locates the sensors nearer the demand downstream in the 
ductwork. Poor sensor location and ineffective SP control adds 
to the loss of energy efficiency and greater operating cost. 

n  Load control for heating and cooling is somewhat limited 
with off-the-shelf models. When tighter control over space 
temperature is required, on/off operation fails to provide the 
desired results. Lack of modulating control causes temperature 
swings, variation and stratification in the space.  

n  In cold weather climates MOSA and return air (RA) often 
complicate freeze protection (e.g. nuisance tripping with 
manual reset requirements) and discharge air temperature 
(DAT) control.  

It raises the question, 
how many owners really 

understand what they might 
be giving up in the long run 

while saving a few bucks 
on equipment serving a 

building with a 40 to 75 year 
life expectancy?
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Size Options to match
Grille and Volume

Faster     Easier     Safer

Ceiling Diffusers
Return Air

Low-Flow Exhaust
UFAD

For more information call 602-574-6192
624 S. Perry Lane #102, Tempe, AZ 85281  |  info@evergreentelemetry.com

www. EvergreenTelemetry.com

EVERLIGHT
Airflow Capture Hoods

(TM) 
(pat pend) EVERLIGHT

OPERATION
• Only 5 pounds - half the weight of traditional hoods
• Designed for reduced backpressure
• Monitor multiple hoods simultaneously
• Damper adjust - realtime feedback at wrist

• Wireless sensing module sends
   continuous stream of readings
   to the Wrist Reporter

n  Effects of vibration, weather and other environmental 
elements compounded by weight reduction for 
manufacturing and delivery costs help push the limits of 
equipment durability and reliability. 

n  Maintenance handled by outsourced service providers 
may miss the importance of system settings as it relates to 
energy usage and other performance issues.

First Cost Not the Only Consideration
First cost considerations may make RTU selection a “No 
Brainer” for the Design and Construction audience. Certainly 
when budget and performance needs are taken into account, 
not every building warrants enclosed mechanical rooms with 
central station air handling equipment and hydronic heating 
and cooling capability. It raises the question, how many 
owners really understand what they might be giving up in 
the long run while saving a few bucks on equipment serving 
a building with a 40 to 75 year life expectancy?
What are reasonable expectations for the TAB industry 
with trends like the RTU?  How will TAB providers 
justify spending the extra time and expense needed to 
assure this equipment is operating as intended? Does the 
expectation change if the project is to be commissioned? 
Will that increase or decrease the amount of time spent 
troubleshooting by the balancer. Certainly this calculation 
varies by project, especially when the low bid is more 
important than qualifications, credentials or delivery 
methods. 
For TAB providers, perhaps there are no expectations. It is 
assumed that this equipment requires no additional controls 
and configurations are universal with flexible applications 
implemented by the installing contractor. First cost pressures 
and the unintended consequences of manufactured solutions 
such as the Rooftop Unit run the risk of marginalizing the 
effectiveness of TAB services and reducing the perceived 
value of Total System Balancing. 
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Save 10% when you order  
all three TABpro DVDs!  
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VAVs, parallel fan-powered VAVs, 
standard duct leakage testing, 
pressure decay leakage testing, 
and basic psychrometrics.
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Psychrometrics
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Run time: 19 minutes 
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This volume contains one lesson on 
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E
lectronically Commutated Motors (ECM) are becoming more prevalent 

in use in the HVAC industry. Currently ECMs have been used with air 

handling units, furnaces, heat pumps, exhaust fans, and even fan powered 

VAV boxes. ECM technology is based on a brushless DC permanent magnet 

design that is inherently more efficient than the shaded-pole or permanently-

split-capacitor (PSC) motor.

By combining electronic controls with brushless DC motors, ECMs can maintain 

efficiency across a wide range of operating speeds, plus the electronic controls 

make the ECM programmable.

Balancing Fans with 
Electronically Commutated 

Motors (ECM)
Henry Long, P.E., TBE, CxA

Building Environmental Systems Testing, Inc.
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ECM Technology

The GE ECMs as manufactured by Regal-
Beloit are one of the most common ECMs 
used in the HVAC industry. This motor is 
a brushless DC, three-phase motor with 
a permanent magnet rotor. ECMs also 
incorporate ball bearings in lieu of sleeve 
bearings, thus the ECM does not have a 
minimum RPM requirement for bearing 
lubrication. This allows the motor to 
operate over a wider speed range, and the 
motor can handle the capacity previously 
required by two motors. 
ECM motors are made of two components, 
a control module and motor module. 
The control module converts AC power 
to DC power to operate the internal 
electronics, thus the name DC motor. The 
micro-processor in the control module is 
programmed to convert the DC power to 
a three phase signal to drive the motor. It 
also has the ability to adjust the frequency 
(which controls the speed) and the level 
of current (power/torque) it delivers to the 
motor.
The motor module is basically a three 
phase motor with a permanent magnet 
rotor. The permanent magnet rotor 
contributes to the electrical efficiency and 
the ability to control the RPM.
The benefit of all this technology is 
increased electrical efficiency and the 
ability to program more precise operation 
of the motor over a wide range of HVAC 
system performance needs. Thus the 
motor can be programmed with software 
by the original equipment manufacturer. 
This program has complete control over 
the RPM, torque, and amp draw of the 
motor. Programming can be as simple as 
a 3-speed fan setting or as complex as 
multi-stage room thermostat that ramps 
the fan motor up or down for heating or 
cooling depending on the set point.

Balancing Issues

When balancing the air distribution for 
a fan system, to reduce the airflow at 
one inlet/outlet, the balancing damper 
is usually adjusted. Thus, this makes it 
harder for the fan to deliver desired CFM. 
Airflow is then expected to continue down 
the duct system, go back to the fan or be 
lost due to an increase in static pressure. 
This does not happen with the ECM. 
When an ECM program senses additional 

static pressure added to the system, 
it increases the fan RPM (CFM) to 
compensate for the additional pressure. In 
PSC motor driven systems, when dampers 
are adjusted, systems increase in static 
pressure and lose airflow. ECM driven 
systems tend to keep their airflow with an 
increase in static pressure.
When placing a flow hood on an air 
device, the hood restricts the flow and 
compensation needs to be made for the 
back pressure. A reading is typically 
made with the hood flaps both open and 
closed to compensate for this. With an 
ECM, seconds after the hood is placed, 
the motor detects the rise in static pressure 
and adjusts. Then, when the hood flap is 
closed for the second reading, the ECM 
again sees the restriction and adjusts. 
Typically, the ECM fan CFM will only 
vary -7% to +2% with a static pressure 
range of .50” wg to 1.50” wg.
Another unique ECM balance issue is 
trying to balance air systems where low 
speed settings exceed the design airflow. 
We have noted fan setting on low speed 
that were 120% to 130% over design 
airflows. This ECM fan program makes 
it impossible to balance these systems to 
design airflows.
Additionally, we also noted the 
thermostats and ECM should be provided 
by the same equipment manufacturer. It 
is very important that the thermostat be 
wired correctly to the control board as 
noted in the installation instruction. It is 
also important that the thermostat/control 
board are properly grounded or the ECM 
will not work correctly.

Specific Applications

Because of the constant CFM over 
varying static pressure characteristics of 
ECMs, it is very important when field 
balancing to select the fan application 
(fan speed) that is as close as possible 
to the design requirements. The 
fan applications are programmed 
by the equipment supplier 
which may or may not meet 
the design requirements. The 
application data is typically 
not found in your normal 
equipment performance 
submittal, but rather in the 
Installation, Operation 
and Maintenance product 

data. This data is usually available 
at the jobsite or from the equipment 
manufacturer. Most HVAC manufacturers 
using ECM technology have several 
different equipment models depending 
on the energy savings desired. A few 
examples are as follows:

Trane Gam5 & Tam7 Series

The Trane Gam5 series is a medium 
efficiency unit with fan speed taps using 
dip switches to change the fan speed. 
The heating and cooling speeds are the 
same and are factory set as Speed Tap #4. 
This may or may not match a project’s 
design CFM. If adjustments are made 
by changing the dip switches, electrical 
power must be removed from the unit. 
The correct voltage (208v or 230v) must 
also be tapped.
The Tam7 series is a higher efficiency 
model than the Gam5 and is more 
complicated to set-up and balance. 
Initially, a dip switch is provided for an 
airflow mode of either constant torque 
or constant CFM. These units have an 
airflow control module where the airflow 
for your application is provided through 
a series of four dip switches. Switches 
set the outdoor unit capacity and indoor 
CFM/ton. Additionally, there is an 
enhanced mode that ramps the blower 
speed up and down to provide additional 
energy savings when initially starting and 
shutting the fan down.

Florida Heat Pump ES Series

The ES series unit by Florida Heat Pump 
has an ECM Interface Board. Located 
on the board is a red LED labeled CFM 
that will blink intermittently. Each blink 

ECM technology 
is based on 

a brushless 
DC permanent 

magnet design that 
is inherently more 

efficient.
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of the LED represents approximately 100 
CFM of air delivery. Also on the Interface 
Board are a set of Motor Program Jumper 
Pins. Airflow can be increased (+) or 
decreased (-) by 15% from the pre-
programmed setting by relocating the 
jumper pins.

Water-Furnace Envision 
Heat Pump

The Envision Heat Pump can be provided 
with either a PSC motor, 5-speed ECM 
or Variable Speed ECM. The 5-speed 
ECM is a constant torque motor with a 
specific “torque” value programmed into 
the motor for each speed selection. As 
static pressure increases, airflow decreases 
resulting in less torque. The fan motor 
adjusts the speed accordingly. The blower 
performance data is also based on a dry 
coil.
The variable speed ECM can be 
programmed either through the unit 
mounted control board or through a field 
tool provided by the manufacturer. There 
are 12 possible dip switch settings to 
evaluate. A yellow LED in the control 
board flashes the current variable speed 
blower speed selection. Programming 
through the field tool is much easier than 
at the control board.

Price Fan Powered Constant 
Volume Terminal Units

Price model FPC and FDC terminal units 
can be supplied with either PSC or ECM 
motors. ECM speed controllers are offered 
as a Standard Speed Controller or Deluxe 
Speed Controller. The Standard ECM 

Speed Controller 
allows manual 

adjustment of the 
fan flow by using an 

adjustment dial in the 
control board and volt 

meter. An equation for 
each box size is provided 

to calculate the air flow 
based on a DC voltage 

measurement. The Deluxe 
ECM Speed Controller has a 

red, three-digit display board for 
reading fan speed, motor RPM, 

and input voltage. Adjustments can 
be made to the speed/RPM/input 

voltage by moving the display push 
buttons either up or down.

Carrier Model 42

Carrier Model 42 equipped with ECM 
blowers are controlled by one of three 
control boards, the Control Board Type, 
Rheostat Speed Board, and Proportional 
Speed Board. On the Control Board Type, 
the unit has been configured at the factory 
for high, medium (80% of high speed) 
and low speed (60% of high speed). To 
adjust airflow, board mounted jumpers 
have to be relocated as indicated on a 
configuration chart located on the control 
box cover.

For the Rheostat Speed Board, Carrier has 
configured the unit for a high, medium, 
and low speed. Each output can be 
adjusted from 0% to 100% for the factory 
programmed operating range. Airflow is 
set using a DC voltmeter. The chart on the 
control box associates airflow rates with 
the measured voltage for each speed. 
The airflow rate for the Proportional 
Speed Board is similar to the Rheostat 

Speed Board where speed can be 
increased or decreased based on DC 
voltage.

Summary

HVAC units with ECMs are becoming 
more widely used due to their higher 
efficiency, reduced sound levels, and 
lower maintenance cost. Due to their 
manufactured characteristics, ECMs are 
programmed by the original equipment 
provider and will provide either constant 
CFM, constant RPM, or constant torque.
ECMs present a special challenge to the 
air balancer. ECMs operate independently 
of static pressure, thus closing balancing 
dampers often does not reduce the total 
airflow significantly. Additionally, when 
placing an airflow hood on an air device, 
the ECM program senses the additional 
static pressure and increases fan speed 
(CFM) to compensate. Each equipment 
manufacturer is unique as how to select 
and adjust fan speeds.
To balance fans systems with ECMs, we 
suggest the following sequence:
 Identifying as early as possible through 
mechanical submittal review or pre-TAB 
checkout if an air system uses an ECM.
Once an ECM is identified, obtain the 
Installation, Start-up, and Operation 
information for that unit. This information 
is usually not in the submittal data and has 
to be obtained directly from the supplier, 
on the internet, or at the job site (usually 
in the equipment cabinet).
Review the start-up information and 
determine method of speed selection 
and which speed/tap closely matches the 
design CFM. Fan performance data is 
usually included in the HVAC submittal 
data. Note that fan performance from 
some manufacturers is presented without 
unit filters and/or a dry coil.
Once the speed has been selected, traverse 
the main duct, and make a read-only pass 
of all the outlets. Proportionally balance 
the system with the flaps open on the flow 
hood.
If the balancer is unable to reach the 
design airflow limitations (+/- 10%), 
 the procedure used, the fan speed 
selected, and that the outlets were 
balanced proportionately should be noted 
in the report. 

HVAC units with ECMs are 
becoming more widely 

used due to their higher 
efficiency, reduced 

sound levels, and lower 
maintenance cost.



O
ver the last several years, many 
manufactures have increased the 
usage of multiple supply fan array or 

“fan wall” in place of traditional single motor 
and fan application in air handling units. The 
concept is to replace the single larger, heavier 
fan and motor combination with a bank of 
smaller purpose-built direct-drive fans that can 
deliver the same air performance. These fan 
wall systems can provide many benefits over 
the conventional single fan systems.

Fan wall units can be smaller. The physical 
length of fan wall units is shorter than with 
conventional systems. The multi-fan wall arrays 
are typically no more than 48 inches deep. This 
is accomplished through the use of smaller fans, 
smaller motors, and direct-drive arrangement. 
When compared to larger single-motor, single 
fan units with belts, the overall unit length has 
been reduced by as much as 30% or more.

Fan wall systems also increase efficiency and 
reduce equipment sound and vibration. The 
smaller direct-drive fans can eliminate the need 
of heavy inertia bases and spring isolation 
systems. Sound and vibration levels are both 
reduced. Coil and energy performance can 
both be reduced by the multiple fan air sources 
providing a more even distribution of air across 
the filters and coils versus single fans with a 
higher concentrated discharge velocity.

Need a Better Test & Balance Spec?
AABC CAN HELP!

For more information: www.aabc.com/specs
Email headquarters@aabc.com, or call 202-737-0202

n Specify for Independence

n Detailed contractor 
responsibilities to ensure 
system readiness for T&B

n Recommended, achievable 
tolerances

n Detailed procedural requirements

n AIA format, MasterSpec approved

Christopher White, P.E., TBE, Systems Analysis, Inc.

Fan wall systems provide the ability of true 
N+1 redundancy. If a single motor failure 
occurs, the remaining fans will increase speed 
to cover for the broken fan until it can be 
repaired without a loss of unit operation. Single-
fan systems and motor configurations have 
to be shut down completely until repairs are 
completed. This can be detrimental in critical 
applications for hospitals and data centers. Fan 
walls are being increasingly used in schools, 
hotels, government projects, and more. 

From a TAB perspective, the following 
differences need to be looked at during the 
balance of these systems:
n Fans may operate by design above 

60 Hz; controls and VFDs need to 
be properly set during startup per 
manufacturer

n Each fan needs to be checked for proper 
rotation, amps and rpm

n Check proper operation of backdraft 
damper on each fan; the damper must 
close when fan is not running to prevent 
recirculation inside unit

n Test system in one fan failure mode

Delivering Air Performance 
with Fan Wall Systems



Architectural decisions often override 

mechanical decisions in these 

buildings and can result in poor 

HVAC performance relative to design.
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C ommonly, projects are awarded to test and balance 
firms at a point well beyond the design phase during the 
construction phase. Occasionally, a facility’s modern or 

innovative architecture results in odd-shaped buildings with 
cramped HVAC mechanical spaces. Architectural decisions often 
override mechanical decisions in these buildings and can result 
in poor HVAC performance relative to design. Incorporating the 
Total System Balance process, specifically the initial contract 
document review and analysis, can alleviate some potential 
roadblocks to ideal system performance, or at least notify the 
design team of potential shortcomings.

One such circumstance was a project situated on an odd-shaped 
plot of land. This multi-story project had both circular and 
rectangular rooms with very few parallel walls and limited 
ceiling plenum space for electrical and mechanical equipment 
installation. Additionally, the design incorporated one small 
basement mechanical room which housed all air-handling units, 
and pumps for the building, including the exhaust fan system. The 
architectural preference was to ensure only one rear/lower section 
of the building contained visible louvers or penetrations pertaining 
to the HVAC system.

Although a design review was performed on receiving the project, 
the construction and system installation was already significantly 
underway. The mechanical room space had decreased from 
the original design due to architectural limitations; however, 
the selection of the air-handling units and exhaust fans was 
unchanged.

One major example centers on the exhaust system, which was 
handled by one basement fan rated for 1.0” w.c. external static 
pressure. The fan system handled 21 separate exhaust inlets/
registers spread out over three floors. The major issue was that 
one important exhaust register on the 1st floor was rated for 100 
CFM, but the 10” x 10” ductwork serving it had to travel over 
100 feet up and away from the mechanical room to the other 
end of the building, and then zig-zag around a large rotunda and 
back to the front of the building. This airflow path consisted of 
10 elbows and 4 elevation changes in order to reach the fan. 
This small exhaust grille could have had its own small exhaust 
fan connected to an outside wall louver less than 20 feet away 
(however, this would have been located on the front / visible side 
of the building). To reach proportional airflows of only 70% of 

Jonathan Young, TBE
Southern Balance Company

design CFM, the entire 
system required substantial 
throttling of all other 
branch dampers just to 
accommodate this problem 
area. The overall effect was 
very high fan static and low 
airflow.

The next example on this 
system involves the excess 
pressure loss in the supply 
ductwork from one AHU serving the top floor. The supply duct 
has 4 90-degree elbows within the mechanical room, travels up 2 
floors, and turns 90 degrees into a bullhead tee. The variable-air 
volume system AHU was sized for no diversity, thankfully, and a 
supply air duct static set point was determined to be 1.5” to reach 
design CFM at certain terminal units. After accurate calibration of 
all terminal unit air valves. It was no surprise to see that there was 
a 1.1” w.c. loss of static pressure in the main duct between the fan 
and the first terminal unit take-off on the top floor, which resulted 
in low system airflow and starved terminals during maximum 
load testing. Although the original design of the units incorporated 
high static pressure ratings, the tightened mechanical spaces 
required additional duct modifications, transitions, and elbows 
to reach the desired floor penetrations. As a result, additional 
sheave changes to increase fan speed provided only very marginal 
airflow increases, on top of the new higher amperage and brake 
horsepower required.

This condition is not unusual or unique to test and balance 
firms. It does, however, again illustrate that design-phase 
analysis of the mechanical system with the design team should 
be emphasized whenever possible. In this case, the design 
team and owner were faced with decisions on accepting less 
than ideal HVAC performance at the expense of maintaining 
the architectural design concept. Much expense was wasted in 
analyzing static pressure drops and ductwork installation, when 
a thorough pre-construction review would have highlighted 
these two potential issues. This entire project validates the Total 
System Balance approach, and has renewed the emphasis to 
encourage owners and contractors to get AABC-Certified firms 
involved on their projects as early as possible. 

B U I L D I N G  D E S I G N :  
Curb Appeal, Efficient HVAC, and the 
Importance of Total System Balance

This entire project 
validates the Total 
System Balance approach, 
and has renewed the 
emphasis to encourage 
owners and contractors to 
get AABC-Certified firms 
involved on their projects 
as early as possible.
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Winaire, Inc. 
Huntington Beach, California 
(714) 901-2747

COLORADO
Proficient Balancing  

Company, LLC 
Arvada, Colorado 
(303) 870-0249

CONNECTICUT
CFM Test & Balance   
 Corporation 
 Bethel, Connecticut 
 (203) 778-1900 
James E. Brennan Company, Inc. 

Wallingford, Connecticut 
(203) 269-1454

FLORIDA 
Air Balance Unlimited, Inc. 

Sorrento, Florida  
(407) 383-8259

Air Prosery, Inc.  
Boca Raton, Florida 
(561) 208-3882

Bay to Bay Balancing, Inc. 
Lutz, Florida 
(813) 971-4545

Bay to Bay Balancing, Inc. 
Orlando, Florida 
(407) 704-8768

Gregor Hartenhoff, Inc. 
Pompano Beach, Florida 
(954) 786-3420 

Palmetto Air & 
Water Balance, Inc. 
Ft. Myers, Florida 
(800) 295-9806

Perfect Balance Inc. 
Jupiter, Florida 
(561) 575-4919 

Precision Balance, Inc. 
Orlando, Florida 
(407) 876-4112

Southern Balance, Inc. 
Milton, Florida 
(850) 623-9229 

Southern Independent Testing 
Agency, Inc. 
Lutz, Florida 
(813) 949-1999

Tamiami Air Balancing & 
Commissioning 
Sarasota, Florida 
(941) 342-0239

Test and Balance Corporation 
Lutz, Florida 
(813) 909-8809 

The Phoenix Agency, Inc. 
Lutz, Florida 
(813) 908-7701 

Thermocline Corp. 
Merritt Island, Florida 
(321) 453-3499

GEORGIA
Addison Energy 

Technologies, LLC 
Toccoa, Georgia 
(706) 244-0383

Augusta Air Balance 
Company, LLC 
Martinez, Georgia 
(706) 799-2254

Southern Balance Company 
Marietta, Georgia 
(770) 850-1027

TAB Services, Inc. 
Norcross, Georgia 
(404) 329-1001 

Test and Balance Corporation 
Roswell, Georgia 
(678) 393-9401

GUAM
Penn Air Control, Inc. 

Tamuning, Guam 
(671) 477-0325

HAWAII
Test and Balance Corp. 

of the Pacific 
Honolulu, Hawaii 
(808) 593-1924

ILLINOIS
United Building 
 & Energy Services, LLC 
 Wheaton, Illinois 
 (630) 790-4940

INDIANA
Fluid Dynamics, Inc. 

Fort Wayne, Indiana 
(260) 490-8011 

Synergy Test & Balance, Inc. 
Indianapolis, Indiana 
(317) 222-1828

IOWA
Systems Management & 

Balancing, Inc. 
Waukee, Iowa  
(515) 987-2825

KENTUCKY
Thermal Balance, Inc. 

Ashland, Kentucky 
(606) 325-4832 

Thermal Balance, Inc. 
Nicholasville, Kentucky 
(859) 277-6158 

Thermal Balance, Inc. 
Paducah, Kentucky 
(270) 744-9723

LOUISIANA 
Coastal Air Balance Corp.

Jefferson, Louisiana 
(504) 834-4537 

Tech-Test Inc. of Louisiana 
Baton Rouge, Louisiana 
(225) 752-1664

MARYLAND
American Testing Inc. 

Ellicott City, Maryland 
(410) 461-6211 

Baltimore Air Balance Co. 
Bowie, Maryland 
(301) 262-2705 

Baumgartner, Inc. 
Hunt Valley, Maryland 
(410) 785-1720

Chesapeake Testing & 
Balancing Engineers, Inc. 
Easton, Maryland 
(410) 820-9791

 Environmental Balancing 
Corporation 
Clinton, Maryland 
(301) 868-6334 

Protab, Inc. 
Hampstead, Maryland 
(410) 935-8249

Test & Balancing, Inc. 
Laurel, Maryland 
(301) 953-0120 

Weisman, Inc. 
Towson, Maryland 
(410) 296-9070

MASSACHUSETTS
Thomas-Young Associates, Inc. 

Marion, Massachusetts 
(508) 748-0204

MICHIGAN
Aerodynamics Inspecting Co. 

Dearborn, Michigan 
(313) 584-7450

 Airflow Testing, Inc. 
Lincoln Park, Michigan 
(313) 382-8378 

MINNESOTA
Air Systems Engineering, Inc. 

Minnetonka, Minnesota 
(952) 807-6744

Mechanical Data Corporation 
Bloomington, Minnesota 
(952) 473-1176 

Mechanical Test and Balance 
Corporation 
Maple Plain, Minnesota 
(763) 479-6300

SMB of Minnesota  
Blaine, Minnesota 
(763) 398-3284

MISSISSIPPI
Capital Air Balance, Inc. 

Terry, Mississippi 
(601) 878-6701

Coastal Air Balance Corp. 
Terry, Mississippi 
(228) 392-8768

MISSOURI
Miller Certified Air, Inc. 

St. Louis, Missouri 
(314) 352-8981

Precisionaire of the Midwest, Inc. 
Grain Valley, Missouri 
(816) 847-1380

Senco Services Corporation 
St. Louis, Missouri 
(314) 432-5100

Testing & Balance Co. of the 
Ozarks, LLC (TABCO) 
Ozark, Missouri 
(417) 443-4430

NEVADA
American Air Balance Co., Inc. 

Las Vegas, Nevada 
(702) 255-7331 

Mechanical Test and Balance 
Corporation 
Las Vegas, Nevada 
(702) 737-3030

National Air Balance  
Company, Inc. 
Las Vegas, Nevada 
(702) 871-2600

Penn Air Control, Inc. 
Las Vegas, Nevada 
(702) 221-9877 

Raglen System Balance, Inc.
Reno, Nevada 
(775) 747-0100 

RSAnalysis, Inc. 
Las Vegas, Nevada 
(702) 740-5537

RSAnalysis, Inc. 
Reno, Nevada 
(775) 323-8866

NEW JERSEY
Airology 

Bedminster, New Jersey 
(908) 310-1776 

Effective Air Balance, Inc. 
Totowa, New Jersey 
(973) 790-6748

National Air Balance 
Company LLC 
Paramus, New Jersey 
(201) 444-8777

NEW YORK
Mechanical Testing, Inc. 

Waterford, New York 
(518) 328-0440

Precision Testing & Balancing, Inc. 
Brooklyn, New York 
(718) 994-2300

NORTH CAROLINA
Building Environmental Systems 

Testing, Inc. (BEST, Inc.) 
Wilson, North Carolina 
(252) 291-5100

e-nTech Independent Testing 
Services, Inc. 
Winston-Salem, North Carolina 
(336) 896-0090

Palmetto Air & Water  
Balance, Inc. 
Charlotte, North Carolina 
(704) 587-7073

Palmetto Air & Water  
Balance, Inc. 
Greensboro, North Carolina 
(336) 275-6678

Palmetto Air & Water  
Balance, Inc. 
Raleigh, North Carolina 
(919) 460-7730

Palmetto Air & Water 
Balance, Inc. 
Wilmington, North Carolina 
(910) 202-3850

The Phoenix Agency 
of North Carolina, Inc 
Winston-Salem, NC 
(336) 744-1998

NORTH DAKOTA
Design Control, Inc. 

Fargo, ND 
(701) 237-3037

OHIO
Air Balance Unlimited, Inc. 

Gahanna, Ohio 
(614) 595-9619 

Kahoe Air Balance Company 
Cleveland, Ohio 
(440) 946-4300

Kahoe Air Balance Company 
Liberty Township, Ohio 
(513) 248-4141



Have an Opinion? An interesting case study? 
A new method? Tell us about it.
TAB Journal welcomes submissions for publication. 

TAB Journal is published quarterly by the Associated 
Air Balance Council. Send letters or articles to:

Editor • TAB Journal
1518 K Street, NW, Suite 503 

Washington, DC 20005 • info@aabc.com
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Kahoe Air Balance Company 
Lewis Center, Ohio 
(740) 548-7411

PBC, Inc. 
(Professional Balance Co.) 
Willoughby, Ohio 
(440) 975-9494

Precision Air Balance 
Company, Inc. 
Cleveland, Ohio 
(216) 362-7727

R.H. Cochran and  
Associates, Inc. 
Wickliffe, Ohio 
(440) 585-5940

OKLAHOMA
Eagle Test & Balance 

Cushing, Oklahoma 
(918) 225-1668

OREGON
Northwest Engineering Service, Inc. 

Tigard, Oregon 
(503) 639-7525 

Pacific Coast Air Balancing 
Newberg, Oregon 
(503) 537-0826

PENNSYLVANIA
Butler Balancing Company, Inc. 

Thorndale, Pennsylvania 
(610) 873-6905

Flood and Sterling Inc. 
New Cumberland, 
Pennsylvania 
(717) 232-0529

Kahoe Air Balance Company 
McMurray, Pennsylvania 
(724) 941-3335

WAE Balancing, Inc. 
Mercer, Pennsylvania 
(724) 662-5743

PUERTO RICO
Penn Air Control, Inc. 

Naguabo, Puerto Rico 
(787) 465-7839

SOUTH CAROLINA
Palmetto Air & Water  

Balance, Inc. 
Greenville, South Carolina 
(864) 877-6832

Palmetto Air & Water 
Balance, Inc.  
Charleston, South Carolina 
(843) 789-5550

TENNESSEE
Environmental Test & Balance 

Company 
Memphis, Tennessee 
(901) 373-9946

Systems Analysis, Inc. 
Hermitage, Tennessee  
(615) 883-9199

Thermal Balance, Inc. 
Nashville, Tennessee 
(615) 768-5461

United Testing & Balancing, Inc. 
Nashville, Tennessee 
(615) 331-1294

United Testing & Balancing, Inc. 
Knoxville, Tennessee 
(865) 922-5754 

TEXAS
Aerodynamics Inspecting 

of Texas, LLC 
Weslaco, Texas 
(956) 351-5285

Air Balancing Company, Inc. 
Fort Worth, Texas 
(817) 572-6994

AIR Engineering and Testing, Inc. 
Dallas, Texas 
(972) 386-0144

 Austin Air Balancing 
Corporation 
Austin, Texas 
(512) 477-7247

Delta-T, Ltd. 
Garland, Texas 
(972) 494-2300

Engineered Air Balance  
Co., Inc. 
Richardson, Texas 
(972) 818-9000

Engineered Air Balance  
Co., Inc. 
San Antonio, Texas 
(210) 736-9494

Engineered Air Balance  
Co., Inc. 
Spring, Texas 
(281) 873-7084

National Precisionaire, LLC 
Houston, Texas 
(281) 449-0961

Online Air Balancing Company 
Houston, Texas 
(713) 453-5497

PHI Service Agency, Inc. 
San Antonio, Texas 
(210) 224-1665 

PHI Service Agency, Inc. 
Austin, Texas 
(512) 339-4757 

PHI Service Agency, Inc. 
Alamo, Texas 
(956) 781-9998 

PHI Service Agency, Inc. 
Corpus Christi, Texas 
(361) 248-4861

Professional Balancing 
Services, Inc. 
Dallas, Texas 
(214) 349-4644

TAB Solutions, Inc. 
Lakeway, Texas 
(720) 220-1062

Technical Air Balance, Texas 
Spring, Texas 
(281) 651-1844

Texas Test & Balance 
Houston, Texas 
(281) 358-2118

UTAH
Mechanical Testing Corporation 

Leeds, Utah 
(435) 879-8714

RSAnalysis, Inc. 
Sandy, Utah 
(801) 255-5015

VIRGINIA
Arian Tab Services 

Herndon, Virginia 
(703) 319-1000

C&W-TESCO, Inc. 
Richmond, Virginia 
(804) 379-9345

Mid-Atlantic Test & 
Balance, Inc. 
South Boston, Virginia 
(434) 572-4025

WASHINGTON
Eagle Test & Balance 

Bellevue, Washington 
(425) 747-9256

TAC Services, LLC 
Bellingham, Washington 
(360) 224-8555

WISCONSIN
Professional System  

Analysis, Inc. 
Germantown, Wisconsin 
(262) 253-4146

MANITOBA 
A.H.S. Testing & 

Balancing Ltd. 
Winnipeg, Manitoba 
(204) 224-1416

Air Movement Services Ltd. 
Winnipeg, Manitoba 
(204) 233-7456

AIRDRONICS, Inc. 
Winnipeg, Manitoba 
(204) 253-6647

D.F.C. Mechanical Testing 
& Balancing Ltd. 
Winnipeg, Manitoba 
(204) 694-4901

NEW BRUNSWICK
Controlled Air 

Management Ltd. 
Moncton, New Brunswick 
(506) 852-3529

Scan Air Balance 1998 Ltd. 
Moncton, New Brunswick 
(506) 857-9100

Source Management Limited 
Fredericton, New Brunswick 
(506) 443-9803

NOVA SCOTIA 
Griffin Air Balance Ltd. 

Dartmouth, Nova Scotia 
(902) 434-1084

Scotia Air Balance 1996 Limited 
Antigonish Co., Nova Scotia 
(902) 232-2491

 

ONTARIO
Accu-Air Balance Co. 

(1991) Inc. 
Windsor, Ontario 
(519) 256-4543

Air & Water Precision 
Balancing, Inc. 
Toronto, Ontario 
(647) 896-5353

Airwaso Canada Inc. 
London, Ontario 
(519) 652-4040

Caltab Air Balance Inc. 
Tecumseh, Ontario 
(519) 259-1581

Designtest & Balance Co. Ltd. 
Richmond Hill, Ontario 
(905) 886-6513

Dynamic Flow Balancing Ltd. 
Oakville, Ontario 
(905) 338-0808

Kanata Air Balancing & 
Engineering Services 
Ottawa, Ontario 
(613) 832-4884

Pro-Air Testing Inc. 
Toronto, Ontario 
(416) 252-3232

Vital-Canada Group Inc. 
Mississauga, Ontario 
(905) 848-1000

VPG Associates Limited 
King City, Ontario 
(905) 833-4334

SOUTH KOREA
Awin ENC Co., Ltd. 

Soengdong-gu, Seoul 
SOUTH KOREA 
+82-2-2117-0290 

Energy 2000 Technical 
Engineering Co., Ltd. 
Songpa-gu, Seoul 
SOUTH KOREA 
+82-2-408-2114

KYUNGMIN FNE
Gangbuk-gu, Seoul
SOUTH KOREA
+82-2-7077-9447-33

Penn Air Control, Inc. 
Gangbuk-gu, Seoul 
SOUTH KOREA 
+82-2-982-0431

AABC INTERNATIONAL MEMBERS

ITALY
Studio S.C.S. Ingegneri 

Scarbaci-Cuomo 
Pordenone, ITALY 
+39-0434-29661



UNDERSTANDING, ACCELERATED

Only TSI-Alnor EBT731 Balometer® Capture Hood can:

+  Provide most accurate measurement

+  Enable easy, e
  cient one-person operation

+  O� er innovative accessory choices

New Added Features and Accessories Include:

+ Detachable auto-zeroing micromanometer with    

 duct traverse mapping application

+ Accessory probe options (pitot, thermoanemometer, temperature  

 and humidity)

+ Remote display and logging via LogDat™

 Mobile Android™ Software

+ Labor-saving capture hood stand

There’s never been a better 
time to buy—Bundle and Save:

Choose the EBT731 Balometer to drive your

e�  ciency and performance while increasing revenue.

www.tsi.com/ebt731

 Designed and assembled in America

* TSI has the discretion to change the brand and 
model of tablet at any time.

ACCURATE. 
DEPENDABLE.
VERSATILE.

BUNDLE WITH TSI & SAVE 
A savings of $365 then if purchased separately

Model Bundle Contents

EBT731-STA +  EBT731 Balometer Capture Hood 
+ Capture Hood Stand 
+  Smart Tablet* loaded with LogDat™  

Mobile App and Instruction Videos

Designed and assembled in America

ACCELERATED

Choose the EBT731 Balometer to drive your

e�  ciency and performance while increasing revenue.

Designed and assembled in America

A savings of $365 then if purchased separately

+  EBT731 Balometer Capture Hood 

+  Smart Tablet* loaded with LogDat™  
Mobile App and Instruction Videos


