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From the Publisher
The Spring 2019 issue of the TAB Journal delves into the safety precautions for 
working in confined spaces, dealing with smart pumps, and other unique case studies 
that AABC members have worked on.

Jeremy Hoffman, TBE of Southwest Testing and Balancing, LLC starts this issue off 
with a case study on a standalone building that housed a salon, and discusses how the 
modifications done to the system impacted his work.

Next, Tom Holcomb, TBE from Precisionaire of the Midwest, Inc. writes about his 
company's work on a project with smart pumps, and how TAB skills were necessary to 
bring a satisfactory result to the job.

Then, William K. Thomas Jr., TBE from Thomas-Young Associates, Inc. goes in-depth 
on the details of fan performance for required airflow.

In our cover story: Henry M. Long, P.E., CxA from Addison Energy Technologies, 
LLC gives a helpful look into the different regulations that must be considered by test 
& balance professionals when they work in confined spaces for a job.

Lastly, Joe Sieber, TBE, CxA from American Air Balance Co., Inc. writes a case study 
on issues that needed to be solved with a HVAC system before he could even begin 
TAB work.

Thank you to all the authors for their contributions to this issue of the TAB Journal. If 
you have any comments, article suggestions, or questions to be addressed in a future 
Tech Talk, please contact us. We look forward to hearing from you. 
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We requested that she send the mechanical drawings 
to review and see what type of equipment/system 
had been installed. The standalone building had 

six rooftop package A/C units, two belt-driven exhaust fans, 
several variable volume and temperature zone dampers for 
each individual room, and a bypass damper between the 
supply and return ductwork for each rooftop unit.

Upon our investigation, we found a few issues, including the 
thermostats for each zone damper installed with incorrect 
control boards. When a zone damper thermostat was put into 

cooling mode, the damper would open, hold for 30 seconds, 
and then close back down. Zone dampers are designed to 
stay open to satisfy the space temperature, which was not 
the case here.

We also found bypass dampers duct taped closed for three 
of the units and bypass dampers installed backward (the 
“open” setting was closed and “closed” was open) on two 
other A/C units. Normally, the bypass dampers are designed 
to modulate and control the amount of cubic feet per minute 
(CFM) between the unit and the zone dampers. 

Jeremy Hoffman, TBE 
Southwest Testing and Balancing, LLC

BALANCING in Style

Our firm was contacted by the owner of a few local salon suites. She explained that 
she did not believe her HVAC systems were properly installed or balanced, complaining 
of a smell in the space along with air noise and hot and cold spots.
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This was a manual application; no direct digital control 
units installed. The two exhaust fans were designed to 
run continuously during occupied hours along with the six 
A/C units, but the exhaust fans were not tied into the wall 
timer. We could not begin unit balance until these deficient 
items were corrected and clean air filters were installed in 
the units.

Once we confirmed the deficient items were corrected, we 
began TAB by adjusting each A/C unit’s thermostat to “fan-
on mode,” with no cooling so the zone thermostats would 
not activate, then adjusting the zone damper thermostats 
into cooling mode to force the dampers open 100 percent. 
Once the zone dampers were confirmed opened, we verified 
the bypass damper for each unit was closed (extra weight 
was added to each bypass damper).

The supply and return grilles were then read and recorded 
for each unit and balanced using the manual balancing 
dampers based on the total preliminary CFM totals. The 
two exhaust fans that served into the main return ductwork 
for each A/C unit (three units per exhaust fan) were 
traversed for total CFM and then balanced using manual 

balancing dampers. The reason the exhaust fans were tied 
into each unit’s return duct was to remove the chemical 
odor of the salon products from the space. Once each piece 
of equipment was adjusted within allowable tolerance 
– including outside air – all the grilles and the exhaust 
inlets were read and recorded as final. The final data was 
collected on each piece of equipment and the zone damper 
thermostats were adjusted back to their original setpoint.

Upon completion of the balance and the final data compiled, 
the unit thermostats were adjusted to cooling and the zone 
damper thermostats were adjusted one at a time to test their 
functionality, making sure they open and satisfy space 
temperature. Half of the zone dampers were forced opened 
to re-check the functionality of the bypass damper; this 
testing was completed for each A/C unit.

The importance of proper TAB on a project like this is 
reflected in the comfortability of the space for the tenants 
and the energy savings of our client. The owners have 
since had their design team exclude TAB from the design 
documents as “owner furnished,” and our firm is being 
hired direct. 

Email info@aabc.com or info@commissioning.org for more information.

Sponsoring or exhibiting at AABC meetings connects you to our more than 600 
affiliated member companies and their over 2,000 certified professionals in the 

testing & balancing and commissioning fields.

Sponsor/Exhibit Opportunities
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L ife is becoming more and more automated every 
day as technology develops. The TAB world is not 
exempt from this, but that doesn’t mean that the 

TAB technician will be obsolete any time soon. Recent 
advancements – including automatic flow control devices, 
smart pumps, mobile apps, etc. – are great for the industry, 
but by no means make any HVAC autonomous or self-
balancing. The testing & balancing of a HVAC system, even 

one with the most up-to-date technology, still requires a 
knowledgeable and proficient TAB team. 

On a recent project, our firm came across a few instances 
where the TAB technician had to work closely with the 
engineer, controls contractor, and smart pump sales rep 
to achieve a heating water balance that would meet the 
design specifications. The heating water system was 
designed to serve multiple variable air volume (VAV) 
re-heat coils throughout a small medical facility. The 
issue that arose was that when the heating load in the 
building was at a minimum, the smart pumps that 
were being used to circulate the heating water would 
decrease the flow to a point that the inline boilers would 
trip off on low water flow. 

Tom Holcomb, TBE 
Precisionaire of the Midwest, Inc. THE 

SMART  
PUMP
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The resulting investigation by the TAB personnel found 
that the two-way piping system was not designed with any 
bypass capabilities. The smart pumps were set up to operate 
by maintaining a constant discharge pressure so when the 
heating demand was at a minimum the VAV re-heat coil control 
valves would close and the system flow would drop below the 
minimum flow for the inline boiler, causing it to trip off. The 
mechanical contractor was notified and the corrections to the 
piping system were made by adding a bypass at the end of the 
heating loop and one in the boiler room. 

The system was once again tested by the TAB personnel 
only to find that there was still an issue with heating flow. 
This resulted in looking closer at the smart pumps and their 
associated components. The heating system was designed with 
two smart pumps that were to operate lead lag based upon run 
time. The pumps were piped in parallel with a common header 
but separate return lines. We noticed that when one pump was 
running, the other pump was showing an alarm. The strange 
thing was that, even with the disconnect switch-off on, the 
pump still lit up red.

The sales rep for the smart pump indicated that if the disconnect 
switch was off and the pump was showing an alarm, there 
was a good possibility that there was water moving through 

the pump. The next logical thing to look at was the triple-duty 
valve on the discharge side of the pump showing an alarm. A 
pressure reading was taken across the triple-duty valve and it 
showed a negative pressure, indicating that there was flow going 
through the second smart pump in reverse. To further back up 
the possibility of the flow going through the pump backwards, 
the pump alarm was turned on and put into hand, which then 
showed a positive pressure. This immediately told the TAB 
team that the triple-duty valve had failed and there was flow 
moving through the pump backwards. 

Once again, the mechanical contractor was notified, and the 
valve was replaced. The system was retested and found to 
be operating as designed. The smart pump was operating 
and moving the correct amount of water flow, but the flow 
was not getting to its intended destination. It took qualified 
TAB professionals to assess the situation and make logical 
determinations based on proven techniques to find and resolve 
the issues. 

Technology is good for the TAB industry and will always be 
moving forward to try and meet more efficient capabilities, but 
there will always be a need for a qualified TAB firm to make 
certain that what is designed and installed is operating to the 
specifications that are intended. 

Automated SMACNA compliant reports
35 lb Commercial DucTester

Most powerful blower door on the market

Blower Door Testing At Any Size 

|  1-855-738-7683sales@retrotec.comwww.retrotec.com  |
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Bad Inlet Conditions to Fans  
and the Effect Upon Centrifugal  
Fan Performance

For a fan impeller to operate efficiently and deliver the 
required airflow, it needs to have the eye of the impeller 
filled completely with air. The air needs to be uniform 

and it needs to have a full flow profile. Contrary to common 
belief, air is not always uniform in a duct system. This is 
caused by turbulence at fittings, swirl or vorticity in the 
system, and flow restrictions or blockages. All of these result 
in nonuniform flow profiles and reduced fan performance.

Before a balancer even drills holes for testing, they should be 
looking at how the system is ducted. Is there a nice straight 
run into the inlet? Turning vanes? Are there two or more 
unequally sized ducts tapped into a plenum feeding the inlet? 

All of these are potentials for nonuniform flow profiles into the 
impeller of the fan.

A reliable way to quickly determine if there is going to be a 
problem is to know two things:

1)	 Velocity	of	the	airflow	entering	the	inlet	of	the	fan	in	 
feet	per	minute	(FPM).

2)	 Duct	area	in	square	inches.

With these two pieces of data one can calculate the “100 percent 
effective duct length” which should provide a uniform velocity 
profile into the fan.

William K. Thomas Jr., TBE 
Thomas-Young Associates, Inc. 

Bad inlet 
conditions on 

fans are a common 
occurrence that have detrimental 

effects on fan performance, the lifecycle 
of equipment and energy usage.

This is generally the cause of differences between 
catalogued fan performance data and field-tested data and has 

left many a balancer scratching their head.
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If the velocity is more than 2500 FPM use this equation:  
Le = V *  A 
10,600

If the velocity is less than 2500 FPM use this equation:  
Le =   A 
4.3

Where: Le = Effective duct length in Feet. 

 V = Duct Velocity in FPM.

 A = Duct area in square inches.

By observing the condition of inlets to a system and by using 
these simple equations, a balancer can save themselves a lot 
of frustration down the road when the fan is not performing 
after testing.

Do not rely on the installing contractor to follow the design 
drawings or to know enough about airflow to install a system 
correctly. Check it on your own. Improper duct design or 
installation will introduce adverse inlet conditions to the 
impeller of the fan.

When testing a fan with a bad inlet condition, if the spin is 
in the direction of the impeller rotation, you will find lower 
than anticipated airflows (often mimicking a fan operating 
backwards), lower pressure and lower motor break horsepower. 
Speeding up the fan may not solve the problem. It will 
increase the amount of vorticity at the fan inlet and may make 
the situation worse.

If the spin is counterclockwise to the impeller rotation, the 
airflow and static pressure will be more than expected and 

the BHP will also be increased. In this condition, slowing the 
fan down may not appreciably reduce the airflow, making a 
balancer start to question fan laws.

Either results in unacceptable balanced conditions: you are 
deficient in airflows or have too much and nothing you do 
corrects it. 

There are possible solutions to correct this situation. The 
first should be the proper installation of the inlet duct. There 
are many reasons for the improper installation such as not 
enough room to run duct, however this is never the only cause. 
Sometimes it is as simple as the contractor was just trying to 
save some money installing it the cheapest way possible.

If the duct cannot be installed properly per accepted 
engineering practices, there is another solution: remember 
that what is happening is swirl (vorticity). The air inside the 
inlet duct is following the outside diameter of duct and not the 
middle. Think of water swirling down a drain; water follows 
the side of the drain and there is a hole in the middle. The 
same thing is occurring with air in the duct.

To stop vorticity in an inlet duct that cannot be properly 
ducted, have the contractor install turning vanes if they are 
missing or simply a sheet metal plate bisecting the duct. The 
plate can be either horizontal or vertical, it does not matter.

What this does is stop the air from swirling and allows it to fill 
the eye of the impeller again resulting in closer-to-cataloged 
fan performance, and more importantly, a system that is 
capable of being balanced correctly. 

© 2016 Copyright BuildingStart  

www.buildingstart.com 
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 BALANCING IN 

CONFINED  
SPACES
Henry M. Long, P.E., CxA 
Addison Energy Technologies, LLC 

Balancers are sometimes required to perform TAB 
work in confined spaces. A confined space is one 
that has a limited means of entry and/or exit, is large 

enough for a worker to enter, and is not intended for regular/
continuous occupancy. Examples of confined spaces include 
steam or equipment pits, equipment enclosures (built-up air 
handling units), equipment mezzanines or interstitial areas 
and underground vaults.

The Occupational Safety & Health Administration (OSHA) 
categorizes areas of confined space as either construction 
work or general industry work. Confined spaces are then 

defined further as either a “permit-required confined 
space” or a “confined space.” Typically, for confined spaces 
identified as general industry work, the safety procedures 
and permit requirements are already defined by the owner. 
This isn’t the case for construction work, which must be 
evaluated on a project-by-project basis. 

An employer (TAB Agency) whose workers (TAB 
Technicians) are engaged in either construction or general 
industry work must comply with OSHA Requirements CFR 
Title 29, Labor, Part 1926, revised July 1, 2015 for confined 
space work.
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Permit-Required Confined Space
A permit-required confined space (permit space) means 
a confined space that has one or more or the following 
characteristics:

1. The space has a potentially hazardous atmosphere.

2. Contains a material that has the potential for engulfing an 
entrant.

3. Has an internal configuration (piping, conduit, ductwork, 
etc.) such that an entrant could be trapped or asphyxiated.

4. Contains other recognized serious safety or health hazards.

OSHA requirements make the “controlling contractor” 
(usually the general contractor) in construction work the 
primary point of contact for information about permit spaces 
at the job site.

The “host employer” (usually the owner/government) must 
provide information it has about permit spaces at the work 
site to the controlling contractor, who passes it on to the 
“employers” (TAB subcontractor) whose “employees” (TAB 
Technicians) will enter the space.

The controlling contractor is also responsible for making sure 
employers outside a space know not to create hazards in the 
space – such as motor-driven generators placed at the entry 
of a confined space – and that other employers working in 
a confined space at the same time do not create hazards for 
other workers.

Before employers can work at a construction site, each 
employer must ensure that a competent person identifies 
all confined spaces where one or more of their employees 
may work, and identifies each space that is a permit space, 
through consideration and evaluation of the elements of that 
space, including testing as necessary.

Only workers who have been assigned and trained to work 
in a permit space may do so. Before workers can enter 
a permit space, the employer must write a permit that 
specifies the safety measures that must be taken and who 
can go in.

Typically, the host employer or controlling contractor sets 
the training requirements for entrants. Training requirements 
can range from a minimum of a 10 hours to a maximum 30 
hours OSHA classes. Two online sources for this training are 
OSHACampus.com and SafetyUnlimited.com.

The confined space permit should identify the project 
supervisor, number of entrants, and any specialized 
training required. The permit shall include site location, 
purpose of entry and estimated duration of occupancy. 
Communication and rescue procedures should also be 
identified as well as any special safety equipment including 
ventilation air, body harnesses, winches, protective 
clothing, fire extinguishers, etc.

Air monitoring for hazardous gases may be required 
depending on site conditions. The following gases are 
typically monitored before and during entry along with the 
lower flammable limit:

• Percent oxygen

• Carbon monoxide

• Aromatic hydrocarbon

• Hydrogen cyanide

• Hydrogen sulfide

OSHA categorizes areas of 

confined space as either 

construction work or general 

industry work. Confined 

spaces are then defined 

further as either a “permit-

required confined space” or a 

“confined space.”
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• Sulfur dioxide

• Ammonia

OSHA has regulations as to the acceptable level and duration 
of exposure to these gases.

A safety standby person (attendant) is required for all 
confined space work. The attendant’s responsibilities include: 

1. Must be familiar with the hazards that may be faced 
during entry.

2. Communicates with the authorized entrant.

3. Assesses activities and conditions inside and outside the 
space.

4. Summons rescue and other emergency services as 
required.

Case Study - “Permit-Required Confined Space”
This project involved balancing manual circuit setters on 
condenser well field loops for a geothermal heat pump 
system. The well field loops were manifolded in underground 
vaults. There were five vaults with as many as 30 well loops 
tied into the manifold for each vault.

The vaults were concrete construction, 6 ft. in diameter, 
horizontally installed with two 30 in. manholes on either 
end. There were no ladders, lights or sump pumps installed 
in the vaults.

The vault and well field plans were shown on the civil site 
construction plans with no coordination between the civil 
and mechanical plans. Balancing of the well field vaults was 
not included in the TAB scope or specifications.

At the completion of construction of the well fields, vaults, 
and condenser water system piping into the building, we 
were asked to provide a change order price by the well field 
contractor to balance the circuit setters inside the vaults. 
After much discussion, it was agreed that the vaults were a 
“permit required” confined space. The permit procedures 
requirements were written by the general contractor and 
were made part of the change order documents for pricing. 

The entry permit required gas test monitoring prior to – and 
during – entry, ventilation, lighting, rescue retrieval (harness 
and winch), two-way communication, an attendant, and 10 
hours of OSHA training in confined spaces for the entrant. 
An equipment rental package was put together and priced by 
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a local rental company. The rental package included a gas-
driven generator, ventilation fan and flexible duct, gas tester, 
retrieval winch and body harness. Cost was approximately 
$750/week. When the rental equipment was delivered to 
the jobsite, it was noted that the gas detector was not in 
calibration which delayed the project three weeks while 
waiting for calibration.

After the vault proved negative for hazardous gases, initial 
entry into the vault indicated 12 to 15 in. of water in the 
bottom of the vault. Additional time was lost waiting for 
the water in the vault to be pumped out. Our balancing 
production time was almost double the amount of time 
to balance the same number of circuit setters in a normal 
mechanical room. There was also the additional cost of an 
attendant.

Case Study - “Confined Space”

This project involved balancing existing VAV boxes where 
the controllers were replaced with new ones. The facility was 
a research lab and the VAV boxes were in an interstitial space 
between floors. The building had three floors with three 
wings per floor. The interstitial space was also open between 
wings. The building was of sufficient size such that there 
was no clear line of sight from one side of the building to the 
other or from one wing to the next. The areas were dimly 
lit and there were no exit signs on the perimeter walls. Due 
to the high concentration of piping, conduits, ductwork and 
equipment, there was no cell phone coverage. 

This space was considered a confined space but did not 
meet the requirements for a permit-required confined space 
because it was ventilated and had no known source of 
hazardous materials. However, safety protocols were needed 
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for technicians working in the space. An overview of the 
safety protocols are as follows:

1. All technicians had to sign-in and sign-out with the general 
contractor to enter or exit the space on a daily basis.

2. All work had to be done with a two-man crew.

3. Each technician was required to have two sources of 
battery-powered lights (usually a head-lamp attached to the 
hard hat and a hand-held light).

4. Two-way radio communication was required between the 
two technicians. 

5. It was established that the fastest and safest way to exit the 
space was to find the nearest perimeter wall and follow the 
wall to the nearest exit. This could take up to 20 minutes 
depending on your location in the space.

6. A “point of rescue” was established at each exit door on 
each wing in the interstitial space.

Summary

Confined spaces are not easily identified by a plan review, 
especially permit-required confined spaces. TAB technicians 
need to be trained and have the proper safety equipment to 
enter and work in a confined space. Additional planning, 
manpower, and equipment are required. Production rates 
should be adjusted accordingly.

If for any reason you think your work area has a confined 
space, a Request for Information (RFI) should be written and 
sent to the host or controlling contractor to identify the area. 
If confined spaces are not noted, you should quantify your bid 
and state that no additional time or expense has been included 
in your price for working in a confined space. On existing 
facilities, if possible, attend a pre-bid meeting at the facility to 
identify any confined spaces and work conditions. 
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The original 100 percent OSA air handler serving the second-
floor induction units was rated for 9,015 cubic feet per meter 
(CFM) at 7.5 in. static. When tested, we found the unit to 
be operating at 5400 CFM, 60 percent of the rated design, 
at 5.38 in. Each of the induction units had a design of 100 
CFM to 105 CFM primary air. Once we performed a check 
of the induction units, we found that they were delivering 
less than half of the design airflow, and many had zero flow. 
This project quickly became a survey to identify the issues, 
as it was clear that we would not be able to meet the required 
design for the system. After consulting with the facilities 
and the current mechanical engineer, a path was laid out to 
identify the major issues, and to determine what corrective 
action would be needed to achieve the results needed. 

We continued with our survey and found numerous issues, 
such as system leakage due to old sealant that was broken 
and needed to be redone, clogged pre-filters in the induction 
units that had not been changed in six years based on the 
install dates written on the filters, and missing manual 
volume dampers. Further inspection of the induction units 
revealed that most had missing or broken balancing damper 
adjustment rods and dirty, clogged and/or worn out nozzles 
in the induction units. 

Upon the completion of our survey and discussion with 
facilities personnel, we found it interesting that they 
proceeded to tell us about the ongoing issues they were having 
trying to maintain patient comfort – constant complaints of 

Correcting Low Airflow &  
Patient Comfort Issues  
in an Older Air Induction Unit

Our firm was recently contracted to provide TAB and outside air (OSA) verification for a 
24-bed skilled nursing wing in a local hospital facility. This report was needed to provide 
re-certification, The Office of Statewide Health Planning & Development (OSHPD) Table 
4A of the facility. The original design and build was completed November 18, 1971, and no 
major renovations had been completed other than normal maintenance. 

Joe Sieber, TBE, CxA 
American Air Balance Co., Inc.
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too hot/too cold – which was noted during the survey process. 
A multi-step plan was discussed to correct and seal ductwork, 
replace the filters, clean the coils, clean the induction units, 
verify with carrier if the nozzles in the induction units 
need to be replaced, and to install and/or repair the missing 

and broken balancing dampers/adjustment rods. Once the 
corrective actions have been made, we will be returning to 
provide the original contacted TAB for the systems. 

This type of system is rarely installed or used in medical 
facilities in our area, as the new OSHPD code requirements 
are much more difficult to maintain and meet. This system 
was also a learning experience for our younger technicians 
as they have not worked on an active induction unit system, 
but rather read about them in the AABC National Standards, 
and AABC Technician Training Manual. Developing a good 
relationship with the facilities personnel and mechanical 
engineer assisted our firm to move forward with this 
project, opened additional work, and provided new learning 
opportunities for our technicians. 

This type of system 
is rarely installed 
or used in medical 
facilities in our area, 
as the new OSHPD 
code requirements are 
much more difficult to 
maintain and meet.

“

“

Need a Better 
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n Specify for Independence
n Detailed contractor 
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readiness for T&B
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n AIA format, MasterSpec approved
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Fremont, California 
(510) 623-7000 
Pacific Test and Balance, Inc. 
Fairfield, California 
(707) 696-2444
Penn Air Control, Inc. 
Cypress, California 
(714) 220-9091
Penn Air Control, Inc. 
San Diego, California 
(760) 451-2025 

RSAnalysis, Inc. 
El Dorado Hills, California 
(916) 358-5672
San Diego Air Balance, Co., Inc. 
Escondido, California 
(760) 741-5401
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 
Absolute Balance, Inc. 
Oviedo, Florida  
(407) 402-3256
Air Balance Unlimited, Inc. 
Altamonte Springs, Florida  
(407) 383-8259
Air Proserv, Inc.  
Boca Raton, Florida 
(561) 208-3882
Bay to Bay Balancing, Inc. 
Lutz, Florida 
(813) 971-4545 
ecoTAB, LLC 
Sarasota, Florida 
(941) 926-2916
Gregor Hartenhoff, Inc. 
Pompano Beach, Florida 
(954) 786-3420 
Perfect Balance, Inc. 
Jupiter, Florida 
(561) 575-4919 
Precision Balance, Inc. 
Orlando, Florida 
(407) 876-4112
Professional Air Balancing, Inc. 
Clearwater, Florida 
(727) 592-9666 
Southern Balance, Inc. 
Milton, Florida 
(850) 623-9229 
Southern Independent  
Testing Agency, Inc. 
Lutz, Florida 
(813) 949-1999
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
Pacific Test and Balance, Inc. 
Waipahu, Hawaii 
(808) 488-2444 
Penn Air Control, Inc. 
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Nicholasville, Kentucky 
(859) 277-6158 
Thermal Balance, Inc.  
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Ellicott City, Maryland 
(410) 461-6211 
Baumgartner, Inc. 
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