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Course Description

This course will focus on: 

• Various aspects and requirements of the testing, adjusting, and balancing (TAB) process 

• How the TAB process benefits the project long-term 

• What owners, design professionals, and contractors need to know in order to ensure the process is 
specified, performed, and documented properly 

• Key challenges of the TAB process
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Learning Objectives

1. The TAB process: what the purpose is and how it benefits the project long-term.

2. The necessary qualifications, training, and experience of the TAB personnel performing the work; why 
and how the qualifications and experience are vital to ensuring the systems are working properly and 
safely; and how to ensure qualified personnel are involved throughout the entire process.

3. The TAB procedural standards (scope of work and reporting) that is required, how to identify when 
the procedural standards are not being met, and what options are available to Owners and Design 
Professionals for quality assurance.

4. Roles and responsibilities of the Owner, Design Professionals, Commissioning Authorities, and 
Contractors throughout the TAB process, including detailing specifications to meet performance 
requirements, scheduling, reviewing, implementation, and verification that the systems are operating 
properly.  Ultimately, each of these tasks and roles are necessary for ensuring the performance 
requirements of the design and applicable codes (safety, performance, and energy) are being 
achieved through design, implementation, and verification.
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TAB PROCESS

SECTION 1
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TAB Process

Question
What is TAB?

Answer
Testing, Adjusting, and Balancing
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TAB Process

• Testing: The use of specialized and calibrated instruments to measure temperatures, pressures, 
rotation speeds, electrical characteristics, velocities, and air/water quantities for evaluation of system 
performance.

• Adjusting: The setting of balancing devices such as dampers and valves, adjusting fan/pump speeds 
and pump impeller sizes, in addition to automatic control devices (thermostats, pressure controllers, 
etc) to achieve maximum specified system performance and efficiency during normal operation.

• Balancing: The methodical regulation of system fluid flows (air or water) through the use of 
acceptable procedures to achieve the desired or specified airflow or water flow.

Terminology
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TAB Process

• Evaluate system performance

• Make adjustments to achieve:

o Design intent

o Maximum system performance

o Maximum system efficiency 

• Document performance and procedures for repeatability

What is the Purpose?
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• Safety
• User/Occupant Comfort
• System Performance & Efficiency
• Reliability

• Risk/Liability
• Energy Costs
• User/Occupant Complaints
• Maintenance

TAB Process
What is the Benefit?



H2Engineering Inc.

What is Required by the Adopted Codes

C408.2:  Mechanical Systems Commissioning & Completion Requirements:

• Completed prior to passing final mechanical inspection

C408.2.2:  System Testing, Adjusting, and Balancing:

• Required for HVAC systems serving conditioned zones > 5000 SF

• TAB by licensed engineer or certified TAB organization/individual

• In accordance with generally accepted engineering standards.

• Exceptions:

o Licensed mechanical contractor for 15 tons or less per system

o Not required for < 65,000 Btu/hr per system

Summary from Florida Building Code – Energy Conservation, 2017 Edition
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QUALIFICATIONS OF 
TAB PERSONNEL

SECTION 2
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National Environmental 
Balancing Bureau

Associated Air 
Balance Council

TAB Certifications
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• Certified member agency
• Certified Professional (TAB CP)
• Certified Technician (TAB CT)

• Certified member agency
• Test & Balance Engineer (TBE)
• Certified Technician

• Certified member agency
• ICB TABB Supervisor
• ICB TABB Technician

• Certified member agency
• NBC TAB Supervisor
• NBC TAB Technician

TAB Personnel
Specialist Qualifications



H2Engineering Inc.

TAB Personnel

Certified Professional (TAB CP)
• Experience

o 2 years TAB experience with BS Engineering OR

o 4 years TAB experience with Associate’s Degree OR

o 6 - 8 years TAB experience with training courses
• Certified examination (air, water, engineering fundamentals)

Certified Technician
• Experience

o 4 years of documented TAB fieldwork

o 2 years of TAB fieldwork with NEBB Technician Course
• Certified examination (air & water)

Specialist Qualifications
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TAB Personnel

Test & Balance Engineer (TBE)
• Experience

o 8 years TAB experience OR

o 4 years TAB experience with BS Engineering
• Certified examination (air, water, sound, vibration, engineering fundamentals)

Certified Technician
• 3 years of TAB experience
• Certified examination (air, water, sound, vibration)

Specialist Qualifications
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TAB Personnel

ICC TABB Supervisor
• 5 years of TAB experience 
• Certified examination (air, water)

Certified Technician
• 5 years of TAB experience
• Certified examination (air, water)

Specialist Qualifications

TAB must be hired directly 
by sheet metal contractor
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TAB Personnel

NBC TAB Supervisor
• 5 years of TAB experience
• Certified examination (air, water, engineering fundamentals

NBC TAB Technician
• 3 years of TAB experience
• Certified examination (air, water, engineering fundamentals)

Specialist Qualifications
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TAB PROCEDURAL 
STANDARDS

SECTION 3
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Procedural Standards

• Different procedural standard guide from each TAB organization

• Purposes are to establish:

o Uniform and systematic process

o Acceptable tolerances for results

o Instrumentation range and accuracy

o Consistent documentation

o Repeatability
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TAB Methods

• Measures and averages air velocity across sensing grid

• Know the limitations:

o May require correction factors

o Hood must cover opening area

o Not for use on small outlets

o Not for use on high velocity type outlets

Capture Hood
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TAB Methods

• Measures air velocity across sensing grid over equally spaced pattern

• Determine average air velocity

CFM = Average air velocity (FPM) x Area (SF)

• Know the limitations:

o For comparison purposes

o Require correction factors to measure volume

o Keeping grid in same plane for comparing velocities

o Outlet must be bigger than device

Velocity Grid / Anemometer
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TAB Methods

• Measures and averages velocity pressure across duct over 
equally spaced pattern (converted to velocity in FPM)

• Determine average air velocity

CFM = Average air velocity (FPM) x Area (SF)

• Know the limitations:

o Requires specific duct conditions

o Requires several measurements in a specific pattern

o Require correction factors to measure volume

o Keeping grid in same plane for comparing velocities

Pitot Tube & Manometer
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TAB Methods

• Measures differential pressure and compared to calibrated chart

• Know the limitations:

o Calibrated devices may require certain pipe conditions

o May require correction factors

o Air must be removed from the system

Differential Pressure Gauge / Manometer
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TAB Methods

• Measures acoustical signals to determine flow

• Know the limitations:

o Recommended only when ports are not installed for 
measurements

o Must be attached to clean pipe with no insulation

o Must know specific piping information

o Calibrated devices may require certain pipe conditions

o Transit Time Flow:  No air in system

o Doppler Flow:  Must have particulate or gas bubbles

Non-Intrusive Meters
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TAB Methods

• Constant volume VS variable volume

• Diversity

• Pressure Dependent VS Pressure Independent

Understanding the System
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TAB Methods

• Constant Volume: System equipment maintains a consistent flow rate at all times.  
(Flow may still vary with pressure).

• Variable Volume: System equipment varies flow rate based upon system demand.

Constant Volume VS Variable Volume
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TAB Methods

• Diversity: The total flow for all zones exceeds the maximum flow capacity of the equipment.

Diversity
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TAB Methods

• Pressure Dependent: Flow rate varies as the system inlet 
pressure varies.  (Dependent only on the inlet pressure and 
size of opening).

• Pressure Independent: Flow rate is maintained constant 
regardless of system inlet pressure. (Equipped with flow 
measuring device so flow rate is independent of inlet pressure 
and size of opening).

Pressure Dependent VS Pressure Independent
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Instrument & Calibration

• Required instruments for each function and 
range

• Calibrated by testing laboratory (National 
Institute of Standards and Technology… NIST)

• Instrumentation must be owned by certified TAB 
firm
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Report Requirements

• Complete record of TAB process

o Documents TAB firm

o Signed & sealed by certified TAB professional

o Instrumentation list

• Documents HVAC system performance

o Actual operating conditions

o Items outstanding

o Deviations 

• Minimum report data for each system

General
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Report Requirements

• Unit and nameplate data required for all stand-alone 
equipment (make, model, serial #, etc)

• Fan, motor, and drive data

• Filter data (qty, size, type)

Unit Data
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Report Requirements

• Provide system sketch / diagram

• Identifies each specific outlet

Schematic Layout Drawings
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Report Requirements

• Include for:

o Fans

o Pumps

o Calibrated balancing devices

o Etc

• Mark specific operating conditions

Performance Curves
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Report Requirements

• Provide duct traverse diagrams and calculations

• Documents how traverses were taken and how 
airflow was determined

Traverse Charts
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Report Requirements

• Documents performance of AHU

• Confirms actual performance with design

o Pressure drop across components

o External static pressure

o Total static pressure

Static Pressure Profiles



H2Engineering Inc.

Report Requirements

• Documents performance of equipment

• Confirms actual performance with design

• Seasonal tests

Capacity Tests
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Documentation / Notation Requirements

• Repeatability is key

• Provide notes for:

o Issues

o Exceptions

o Methods

o Etc.
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Documentation / Notation
Example of Repeatability



H2Engineering Inc.

Quality Assurance

• Applies to any TAB work by member

• Invoked by Owner, Architect, or Engineer

• Complaint filed with national headquarters

• Review board investigates and resolves, if necessary

• Board may provide additional supervision and personnel at 
no cost to building owner to complete the project

• Warranty period depends on organization (90 days – 1 year)
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ROLES & 
RESPONSIBILITIES

SECTION 4
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Roles & Responsibilities

• Include all requirements for TAB in bid documents … BE SPECIFIC

• Review and approve TAB contractor qualifications

• Review and approve TAB scope of work

• Coordinate any modifications with TAB contractor

• Review TAB report

o Reject if incomplete or incorrect

o Approve if complete and correct 

Design Engineer
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Roles & Responsibilities

• Coordinate TAB process with all sub-contractors

• Ensure TAB qualifications and scope is submitted for review by Design Engineer

• Coordinate schedule for TAB work with TAB contractor

• Ensure issues with completing TAB work are communicated regularly

• Coordinate schedule for TAB verification with Commissioning Authority

• Ensure seasonal tests are scheduled and performed

Construction Manager / General Contractor
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Roles & Responsibilities

• Coordinate schedule for TAB work with Construction Manager

• Coordinate with TAB contractor for schedule and work

• Correct deficiencies identified by TAB contractor

Sub-Contractors (Mechanical, Electrical, BAS)
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Roles & Responsibilities

• Ensure qualified and trained personnel are performing TAB work

• Submit qualifications, report format, and procedures for review and approval

• Review plans for potential issues… notify Design Engineer ASAP

• Communicate and document field issues with Contractors

• Perform work in accordance with Procedural Standards and Specifications

• Coordinate scheduling needs with Construction Manager

• Provide signed/sealed final report

• Verify selected TAB results with Commissioning Authority

TAB Contractor



H2Engineering Inc.

Roles & Responsibilities

• Review bid documents to ensure all requirements for TAB are included and specific

• Review TAB contractor qualifications

• Review TAB scope of work

• Coordinate any modifications with TAB contractor

• Review TAB report and provide recommendation for approval/rejection

• Verify TAB results (using sampling rate)

o Be sure to include each major system

Commissioning Authority
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Roles & Responsibilities

• Ensure TAB is completed and approved prior to:

o Passing final mechanical inspection

o Issuing Certificate of Occupancy

Authority Having Jurisdiction
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Roles & Responsibilities

• Determine and communicate contracting method for TAB with Design Engineer

• Communicate expectations for TAB with Design Engineer

• Communicate expectations for TAB verification with Commissioning Authority

• Ensure TAB is completed and approved prior to granting Substantial Completion

Owner
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KEY CHALLENGES
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Key Challenges

• Most CMs do not understand TAB

• Schedule is often set without input from lower 
tier subs

• Required pre-tasks are not always on time

• TAB is one of the last tasks

Schedule
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Key Challenges

• Existing systems rarely operate per original design

• Old TAB reports are not always correct or complete

• Connecting to existing systems may yield to issues at end 
of project

• Preliminary testing/verification can prevent issues at the 
end of the project

Existing Systems
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Pencil Whip: To complete a form, record, or 
document without having performed the 
implied work or without supporting data or 
evidence

Key Challenges

• Perfect TAB results or no issues

• Schedule issues but achieved on time

• TAB of value engineered systems

• “Drive-by” TAB / Pencil-whipped reports

Questionable Reports
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Key Challenges

• TAB Contractor is responsible for identifying issues

• Scenario 1: Communication for Benefit of Direct Client

o TAB contractor’s “client” does not want to look bad

o TAB communicates issues to mechanical contractor who does not report them

o CM does not understand why TAB takes so long

o Negatively affects project schedule and results

• Scenario 2: Communication for Benefit of the Project

o TAB contractor’s “client” does not want to look bad

o TAB communicates issues to mechanical contractor and CM

o CM helps reporting and resolving issues

o Positively affects project schedule and results

Communication
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Owner

Engineers

TAB 
Contractor

Mechanical 
Contractor

Architect
Construction 

Manager
CxA

Typical: 2nd Tier Sub / Direct Sub to Mechanical

Key Challenges

• Potential Conflicts of Interest

• Communication Issues

• No Direct Route to TAB

Contracting Methods
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Owner

Engineers

TAB 
Contractor

Mechanical 
Contractor

Architect
Construction 

Manager
CxA

Owner

Engineers

Architect
Construction 

Manager
CxA

TAB 
Contractor

Mechanical 
Contractor

Option 1:  Direct Sub to Construction Manager Option 2: Direct Sub to Owner

• Keeps everything under one contract
• Communication improves

• Multiple contracts
• Communication improves
• Possible coordination issues

Key Challenges
Contracting Methods
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Certified personnel must be on site 
at ALL times

Key Challenges

• Many TAB personnel:

o Do NOT understand procedural standards

o Do NOT understand how different systems work

o Do NOT use the proper tools

o Do NOT understand engineering fundamentals

o Are NOT certified but are managing projects

Personnel Qualifications / Understanding
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Key Challenges
Phased TAB
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Key Challenges

• Energy Recovery Wheel

o Wheel RPM

o Entering/Leaving Enthalpy

• Steam Heat Exchangers

o Steam Pressure

o Entering/Leaving Water Temp

• Domestic Hot Water

o Pumps

o Heat Exchangers

o Entering/Leaving Water Temp

Missing Systems
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Key Challenges

• Loosely defined scopes

o Up to CxA discretion

o Usually results in reading airflows at outlets

o What about major equipment?

CxA Verification
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Key Challenges

• Specific scopes

o Coordinated with Owner / Engineer

o Verify major equipment/systems

o Verify samples of similar equipment

o Include air-side and water-side

CxA Verification
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SUMMARY

SECTION 6
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Summary

• Make sure TAB scope is properly identified and documented

• Identify contracting method for TAB to best fit Owner’s needs

• Acquire preliminary TAB data on existing equipment to be re-used.

• Make sure schedule is adequate for TAB work to be done correctly

• Make sure certified TAB personnel are performing work

• TAB reports

o Complete with graphs, charts, notes, etc

o Repeatable

o Accurate data

• Make sure CxA verification scope is identified

How to Achieve Successful TAB
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