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SECTION 15950


HVAC TESTING/ADJUSTING/BALANCING

PART 1 ‑ GENERAL


1.1  REFERENCES:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

 
1.1.1  Acoustical Society of America (ASA) Publications:



47‑83

Sound Level Meters (ANSI S1.4 and Amendment S1.4A‑85)



65‑86 

Octave‑Band and Fractional‑Octave‑Band Analog and Digital Filters (ANSI S1.11)


1.1.2  American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE) Publication:



HSA‑87 

Handbook HVAC Systems and Applications


1.1.3  Associated Air Balance Council (AABC) Publication:



NSTSB‑82

(4th Edition) National Standards for Total System Balance 


1.1.4  National Environmemtal Balancing Bureau (NEBB) Publications:



PSTABES‑83
Procedural Standards for Testing, Adjusting, Balancing of Environmental Systems; Fourth Edition



PSMSV‑77 

Procedural Standards for Measuring Sound and Vibration


1.1.5  Sheet Metal and Air Conditioning Contractors' National Association (SMACNA) Publication:



HSTAB‑82 

HVAC Systems Testing, Adjusting and Balancing


1.1.6  Japanese Industrial Standards (JIS) Publications:



A 4303‑94

Inspection Standard of Smoke Exhaust Equipment



C 1502‑90

Sound Level Meters



C 1505‑88

Precision Sound Level Meters



C 1513‑83

Octave and Third‑octave Band Analyzer for Sounds and Vibrations


1.1.7  Heating Air‑conditioning and Sanitary Standard (HASS) Publications:



HASS 010‑86
Standard Specifications of Air‑conditioning, Water Supply, Drainage and other Works.


1.2  RELATED REQUIREMENTS:


1.2.1  Mechanical General Requirements:  Section [15011], "Mechanical General Requirements," applies to this section with additions and modifications specified herein.


1.2.2  Closing and Sealing of Insulation:  Section [15250], Insulation of Mechanical Systems," covers the requirements for closing and sealing openings in HVAC duct insulation and HVAC machinery insulation at TAB test ports.


1.2.3  Factory Representative Checkouts:  Field checkout requirements by factory representatives for boilers are specified in Section [15631], "Steam Boilers and Equipment"; for chillers and cooling towers are specified in Section [15652], "Central Refrigeration Systems for Air Conditioning."


1.3  DEFINITIONS:



a.
TAB:  Testing, adjusting, and balancing.



b.
TAB'd:  Tested, adjusted, and balanced.



c.
Sound Measurements Terminology:  Defined in AABC NSTSB or NEBB PSMSV.



d.
TAB Team Supervisor:  Also known as a TAB team engineer.



e.
TAB Team Technician:  Also known as a TAB team assistant.



f.
Field Check Group:  Comprised of one or more systems of the same basic type; in other words, the subgroup of a "field check group" is a "system."



g.
Out‑of‑Tolerance Data:  Pertains only to field checking of certified TAB report.  The term is defined as a measurement taken during field checking which does not fall within the range of plus or minus 5 percent of the original measurement reported on the certified TAB report for a specific parameter.



h.
Heating Equipment:  Units which are designed to add heat to building indoor environmental air.



i.
Cooling Equipment:  Units which are designed to take away heat from building indoor environmental air.  Some cooling equipment has heating equipment associated with them.



j
Season of Maximum Heating Load:  That time of year when the outdoor ambient temperature at the equipment installation site remains within the following tolerances throughout the period of data recording for TAB work:  Indicated winter outdoor design dry bulb temperature plus or minus 15 degrees Fahrenheit.



k.
Season of Maximum Cooling Load:  That time of year when the outdoor ambient temperature at the equipment installation site remains within the following tolerances throughout the period of data recording for TAB work:  Indicated summer outdoor design dry bulb temperature plus or minus 15 degrees Fahrenheit.


1.4  SUBMITTALS:  Submit the following data to the Contracting Officer for approval; comply with schedule specified in Appendix A, "Testing, Adjusting, and Balancing Submittal and Work Schedule," included at the end of this section.



a. 
Independent TAB agency personnel qualifications.



b.
Design review report.



c.
Pre‑field engineering report.



d.
Prerequisite HVAC work checkout list for Season 1.



e.
Advanced notice of commencement of TAB field work for

Season 1.



f.
Certified TAB report for Season 1.



g.
Prerequisite HVAC work checkout list for Season 2.



h.
Advanced notice of commencement of TAB field work for

Season 2.



i.
Certified TAB report for Season 2.


1.4.1  Project Submittal Schedule:  Submit "Advanced Notice of Commencement of TAB Field Work" in writing.


1.4.2  Record of Existing Conditions:  Submit "Design Review Report" describing omissions and deficiencies in the HVAC system's design that would preclude the TAB team from accomplishing the work in conformance with the requirements of this section.  Provide a complete explanation including supporting documentation detailing the design deficiency.  State that no such deficiencies are evident if this is the case.


1.4.3  Work Plan:  Submit pre‑field engineering report containing the following information:



a.
Step‑By‑Step TAB Procedure:




(1)  Strategy:  Describe the method of approach to the TAB field work from start to finish.  [Include in this description a complete methodology for accomplishing each seasonal TAB field work session.]




(2)  Procedural Steps:  Delineate fully the intended procedural steps to be taken by the TAB field team to accomplish the required TAB work of each air distribution system and each water distribution system.  Include intended procedural steps for TAB work for subsystems and system components.



b.
Pre‑Field Data:  The approved TAB data report forms with the following pre‑field information filled in:




(1)  Design data obtained from system drawings, specifications, and approved submittals.




(2)  Notations detailing additional data to be obtained from the contract site by the TAB field team.




(3)  All calculations that can be performed prior to start of actual TAB field work.  Include air density corrections for non‑standard air temperatures and non‑sea level site elevations.




(4)  Locations of planned pitot traverses of duct mains and branches, calculated velocities, and duct pitot traverse test report forms already set up.




(5)  Designate the actual data to be measured in the TAB field work.




(6)  Provide a list of the types of instruments, and the measuring range of each, which are anticipated to be used for measuring in the TAB field work.  By means of a keying scheme, specify on each TAB data report form submitted, which instruments will be used for measuring each item of TAB data.  If the selection of which instrument to use, is to be made in the field, specify from which instruments the choice will be made.  The instrument key number shall be placed in the blank space where the measured data would be entered.



c.
Prerequisite HVAC Work Checklist:  A list of inspections and work items which are to be completed by the Contractor prior to the TAB team coming to the contract site.  At a minimum, a list of the applicable inspections and work items listed in the NEBB PSTABES, Section III, "Preliminary TAB Procedures" under paragraphs titled, "Air Distribution System Inspection" and "Hydronic Distribution System Inspection." Also, list as prerequisite work items, the deficiencies pointed out by the TAB engineer in his design review report.


1.4.4  Quality Assurance Plan:  Submit the following "Independent TAB Agency Personnel Qualifications" data for one of the two types of agencies to the Contracting Officer for approval.


1.4.4.1  Independent AABC or NEBB Certified TAB Agency:



a.
TAB Agency:  AABC registration number and expiration date of current registration; or NEBB certification number and expiration date of current certification.



b.
TAB Team Supervisor:  Name and copy of AABC or NEBB TAB supervisor certificate.  Include data verifying certificates expiration date.



c.
TAB Team Field Leader:  Name and documented evidence that the team field leader has satisfactorily performed full time supervision of TAB work in the field for not less than 3 years immediately preceding this contract's bid opening date.



d.
TAB Team Field Technicians:  Names and documented evidence that each field technician has satisfactorily assisted a TAB field team leader in performance of TAB work in the field for not less than one year immediately preceding this contract's bid opening date.



e.
Current Certificates:  Each of the registrations or certifications specified in this paragraph shall be current, and valid for the duration of this contract.  Certifications which expire prior to completion of the TAB work, shall be renewed in a timely manner so that there is no lapse in registration or certification.  TAB agency or TAB team personnel without a current registration or current certification shall not perform TAB work on this contract.



f.
Replacement of TAB Team Members:  Replacement of personnel for TAB team members may occur if each complies with the applicable personnel qualifications and each is approved by the Contracting Officer by means of the submittals specified in this paragraph.


1.4.4.2  Independent Experienced TAB Agency:



a.
Duration of Agency Experience:  Documented evidence verifying that the agency has been in business satisfactorily performing TAB work in the field for not less than the 3 years immediately preceding this contract's bid opening date; this TAB work shall have been overall supervision and management of project TAB work in the field.



b.
Type of Agency Experience:  Documented evidence of acceptable completion of TAB work for three HVAC systems of equivalent design, capacity, complexity, and size to this project's system.  Each system shall have been owned by a different owner.  This TAB work shall have been overall supervision and management of the project TAB work in the field.  Submitted evidence shall include:




(1)  Reports:  The complete TAB reports accepted by the owner or owner's representative for each system offered as experience.  Project TAB report forms with formats other than AABC or NEBB forms may be acceptable if on review by the Contracting Officer, the reports are found to include reporting of HVAC system parameters to the extent required by AABC or NEBB TAB report forms.




(2)  Locations:  Name and address of building in which each system is located and name and telephone number of the present maintenance manager of each system.  This information will be used to evaluate the actual results in the field of the TAB work offered as experience, and will be considered by the Contracting Officer in approving or disapproving the subject submittal.



c.
P.E. Endorsements:  Letters of endorsement from three registered professional engineers (P.E.) versed in the field of HVAC design and construction and who are legally independent of the TAB agency.  These endorsements shall have been written no more than 3 years prior to this contract's bid opening date.  The letters shall endorse the TAB agency.  Letters of endorsement of an individual, who is currently a full‑time employee of the TAB agency, will not be acceptable as the agency endorsements.  Additionally, each endorsement shall include the endorser's typed name, his signature, the typed date of his signature, and the imprint of his registered P.E. seal.



d.
Instruments List:  A list of instruments owned by the agency, with the following information detailed for each instrument: manufacturer's name and model number, serial number, and last calibration date.



e.
TAB Team Supervisor:  Name and the following documented evidence that supervisor has:




(1)  Supervisory Experience:  Satisfactory performance of overall supervision and management of TAB work for not less than 3 years immediately preceding this contract's bid opening date.




(2)  Non‑supervisory Experience:  In addition to the preceding requirement, the supervisor must have one of the following:





(a)
College Degree and HVAC Experience:  An engineering degree (from a 4 year college program) and a minimum of 4 additional years of experience in either HVAC system installation work, HVAC design work, or HVAC TAB field work.





(b)
HVAC Experience:  A minimum of 6 years of TAB field work experience (not including apprenticeship experience) and a minimum of 4 additional years of experience in either HVAC system installation work or HVAC TAB field work.



f. 
TAB Team Field Leader:  Name and documented evidence that the team field leader has satisfactorily performed full time supervision of TAB work in the field for not less than 3 years immediately preceding this contract's bid opening date.



g.
TAB Team Field Technicians:  Names and documented evidence that each technician has satisfactorily assisted a TAB field team leader in performance of TAB work in the field for not less than one year immediately preceding this contract's bid opening date.


1.4.5  Test Reports:  Submit Certified TAB Report in the specified format including the following data:



a.
Report Format:  Submit the completed pre‑field data forms approved in the pre‑field engineering report; and submit data forms completed by TAB field team, reviewed and certified by the TAB supervisor.



b.
Temperatures:  On each TAB report form reporting TAB work accomplished on HVAC thermal energy transfer equipment, include the indoor and outdoor dry bulb temperature range and indoor and outdoor wet bulb temperature range within which the TAB data was recorded.]



c.
Instruments:  List the types of instruments actually used to measure the tab data.  Include in the listing each instrument's unique identification number, calibration date, and calibration expiration date.



d.
Certification:  Include the typed name of the TAB supervisor and the dated signature of the TAB supervisor.


1.4.6  Records:  



a.
Submit "Prerequisite HVAC Work Checkout List" of the work items and certify in writing that each item has been checked and is operating as designed.



b.
Sample TAB Report Forms




(1)  NEBB or AABC Forms:  Submit the list of all NEBB or AABC TAB report forms, by form number to be used in the project's TAB data reporting.




(2)  SMACNA Forms:  Submit the list of all SMACNA TAB report forms, by form number, to be used in the TAB data reporting.  The SMACNA TAB report forms are included in SMACNA HSTAB.




(3)  Other forms:  Submit TAB report forms with formats other than AABC or NEBB or SMACNA forms; the forms may be acceptable if, on review by the Contracting Officer, the submitted forms are found to include TAB reporting of HVAC system parameters to the extent required by the AABC or NEBB TAB report forms.


1.5  QUALITY ASSURANCE:


1.5.1  Modifications of References:  Accomplish work in accordance with referenced publications of AABC or of NEBB except as modified by this specification section.  In the references referred to herein, consider the advisory or recommended provisions to be mandatory, as though the word "shall" had been substituted for the words "should" or "could" or "may" wherever they appear.  Interpret reference to the "authority having jurisdiction," the "Administrative Authority," the "Owner," or the "Design Engineer" to mean the "Contracting Officer."


1.5.2  Responsibilities:  The Contractor is ultimately responsible for ensuring compliance with the requirements of this section.  However, the following delineation of specific work responsibilities is specified to facilitate execution of the various work efforts by personnel from separate organizations.  Additionally, this breakdown of specific duties is specified to facilitate adherence to the schedule listed in Appendix A, "Testing, Adjusting, and Balancing Submittal and Work Schedule" included at the end of this section.


1.5.2.1  Contractor:



a.
TAB Personnel:  Ensure that the TAB work is accomplished by either of the following groups provided they meet the applicable requirements specified in Appendix B, titled "TAB Personnel Qualification Requirements." Appendix B is included at the end of this section.




(1)  Independent AABC or NEBB certified TAB agency




(2)  Independent experienced TAB agency



b.
Pre‑TAB Meeting:  Attend the meeting with the TAB supervisor.]



c.
HVAC Documentation:  Furnish one complete set of the following HVAC‑related documentation to the TAB Agency:




(1)  Contract drawings and specifications




(2)  Approved submittal data for equipment




(3)  Construction work schedule




(4)  Up‑to‑date revisions and change orders for the previously listed items



d.
Submittal and Work Schedules:  Ensure that the schedule for submittals and work required by this section and specified in Appendix A, titled "Testing, Adjusting, and Balancing Submittal and Work Schedule," is met.



e.
Coordination of Supporting Personnel:  Provide the technical personnel, such as factory representatives or HVAC controls installer required by the TAB field team to support TAB field measurement work.  Provide equipment mechanics to operate HVAC equipment to enable TAB field team to accomplish TAB field measurement work.  Ensure these support personnel are present at the times required by the TAB team, and cause no delay in TAB field work.  Conversely, ensure that the HVAC controls installer has required support from the TAB team field leader to complete the controls check out.



f.
Deficiencies:  Ensure that equipment defects or installation deficiencies reported by the TAB team field leader are corrected as soon as possible; ensure that all design deficiencies reported by the TAB supervisor are transmitted in writing to the Contracting Officer within 4 calendar days.



g.
Prerequisite HVAC Work:  Complete check out and debugging of HVAC equipment and controls prior to the TAB engineer arriving at the project site to begin the TAB work.  Debugging includes searching for and eliminating malfunctioning elements in the HVAC system installations, and verifying all adjustable devices are functioning as designed.  Prior to the TAB field team's arrival, ensure completion of the applicable inspections and work items listed in the TAB team supervisor's pre‑field engineering report.  List as prerequisite work items, the deficiencies, pointed out by the TAB team supervisor in the design review report.  Ensure that the TAB Agency gets a copy of the prerequisite HVAC work checklist specified in the paragraph titled, "Submittals."  Do not allow the TAB team to commence TAB field work until HVAC system installations are fully complete including completion of the prerequisite HVAC work checklist.



h.
Advance Notice:  Furnish to the Contracting Officer with advance written notice for the commencement of the TAB field work.



i.
Closing and Sealing Insulation:  Ensure that openings for TAB test ports in insulation covering HVAC ductwork and machinery are closed and sealed.


1.5.2.2  TAB Agency:  Provide to the Contractor the services of a TAB team which complies with the requirements of Appendix B, titled "TAB Personnel Qualification Requirements."


1.5.2.3  TAB Team Supervisor:



a.
Overall Management:  Supervise and manage the overall TAB team work effort, including preliminary and technical TAB procedures and TAB team field work.



b.
Pre‑TAB Meeting:  Attend meeting with Contractor.]



c.
Design Review Report:  Review project specifications and accompanying drawings to verify that the air systems and water systems are designed in such a way that the TAB engineer can accomplish the work in conformance with the requirements of this section.  Verify the presence and location of permanently installed test ports and other devices needed, including gage cocks, thermometer wells, flow control devices, circuit setters, balancing valves, and manual volume dampers.



d.
Support Required:  Specify what technical support personnel are required from the Contractor other than the TAB agency, in other words, factory representatives for temperature controls or for complex equipment.  Inform the Contractor in writing of the support requirements, in other words; what support personnel are needed and when they are needed.  Furnish the notice as soon as the need is anticipated, either at the plan review report, or the pre‑field engineering report, or during the TAB field work.



e.
Pre‑Field Engineering Report:  Utilizing the following HVAC‑related documentation; contract drawings and specifications, approval submittal data for equipment, up‑to‑date revisions and change orders; prepare this report.



f.
Prerequisite HVAC Work Checklist:  Ensure the Contractor gets a copy of this checklist at the same time as the pre‑field engineering report is submitted.



g.
Technical Assistance:




(1)  Provide immediate technical assistance to TAB field team.




(2)  Field Visit:  At the midpoint of the TAB field work effort, visit the contract work site to inspect the HVAC installation and the progress of the TAB field work.  Conduct this site visit full‑time for a minimum of [one] [two] [     ] 8‑hour workday[s] duration.


** OR **




(2)  Field Visit:  Near the end of the TAB field work effort, visit the contract work site to inspect the HVAC installation and the progress of the TAB field work.  Conduct this site visit full‑time for a minimum of [one] [two] [     ] 8‑hour workday[s] duration.  Review the TAB final report data and certify the TAB final report.



h.
Design Deficiencies:  Submit in writing as soon as possible, to the Contractor, each design deficiency reported by the TAB field team.  Provide, in this submittal, a complete explanation including supporting documentation detailing the deficiency.



i.
Certified Report:  Certify the TAB report.  This certification includes the following work:




(1)  Review:  Review the TAB field data report.  From this field report, prepare the certified TAB report.




(2)  Verification:  Verify adherence, by the TAB field team, to the TAB plan prescribed by the pre‑field engineering report and verify adherence to the procedures specified in this section.


1.5.2.4  TAB Team Field Leader:



a.
Field Manager:  Manage, in the field, the accomplishment of the work specified in Part 3 of this section.



b.
Full Time:  Be present at the contract site when TAB field work is being performed by the TAB team; ensure day‑to‑day TAB team work accomplishments are in compliance with this section.



c.
Prerequisite HVAC Work:  Do not bring the TAB team to the contract site until a copy of the prerequisite HVAC Checklist, with all work items certified by the Contractor to be working as designed, reaches the office of the TAB Agency.


1.6  [PRE‑TAB MEETING:  Meet with the Contracting Officer's TAB representative [and the designing engineer of the HVAC systems] to develop a mutual understanding relative to the details of the TAB work requirements.  Ensure that the TAB supervisor is present at this meeting.  Requirements to be discussed include required submittals, work schedule, and field quality control.]

PART 2 ‑ PRODUCTS


Not Used

PART 3 ‑ EXECUTION


3.1  TAB PROCEDURES:  Test, adjust, and balance the listed HVAC systems to the state of operation indicated on and specified in the contract design documents.  Provide instruments and consumables required to accomplish the TAB work.  Conduct TAB work, including sound measurement work, on the listed HVAC systems in conformance with the AABC NSTSB, or NEBB PSTABES, NEBB PSMSV, and JIS A 4303, except as modified by this section:



a.
Maintenance and Calibration of Instruments.



b.
Accuracy of Measurements.



c.
Preliminary Procedures:  Use the approved pre‑field engineering report as instructions and procedures for accomplishing TAB field work.  Plan TAB field procedures, including selecting locations for TAB test ports and accesses, and record preliminary field data.



d.
Air Distribution Systems TAB Work:




[(1)  Air handling unit systems including fans (air handling unit fans, exhaust fans and winter ventilation fans), coils, ducts, plenums, mixing boxes, terminal units, variable air volume boxes, and air distribution devices for supply air, return air, outside air, mixed air relief air, and makeup air.]




[(2)  Fan coil unit systems including fans, coils, ducts, plenums, and air distribution devices for supply air, return air, and outside air.]




[(3)  Rooftop air conditioning systems including fans, coils, ducts, plenums, and air distribution devices for supply air, return air, and outside air.]




[(4)  Return air fan system including fan ducts, plenums, registers, diffusers, grilles, and louvers for supply air, return air, outside air, and mixed air.]




[(5)  Makeup air unit systems including fans, coils, ducts, plenums, registers, diffusers, grilles, and louvers for supply air, return air, outside air, and mixed air.]




[(6)  Heating and ventilating unit systems including fans, coils, ducts, plenums, roof vents, registers, diffusers, grilles, and louvers for supply air, return air, outside air, and mixed air.]




[(7)  Door heater systems, including fans, coils, and diffusers.]




[(8)  Exhaust fan system including fans, ducts, plenums, grilles, and hoods for exhaust air.]




[(9)  Air conditioner units.]




[(10)  Unit heaters.]




[(11)  Cabinet heaters.]



e.
Water Distribution Systems TAB Work:




[(1)  Chilled water systems including chillers, condensers, cooling towers, pumps, coils, system balance valves and flow measuring devices.]




[(2)  Hot water systems including boilers, hot water converters (i.e., heat exchangers), pumps, coils, system balancing valves and flow measuring devices.]




[(3)  Dual temperature water systems including boilers, converters, chillers, condensers, cooling towers, pumps, coils, and system balancing valves, and flow measuring devices.]



f.
Sound Measurement Work:




(1)  Areas to be Sound Measured:  Measure and record the A‑weighted sound level (dBA) [in each room] [     ].




(2)  Procedure:  At the time the sound level is measured, each room shall be unoccupied, except for TAB team, and all HVAC systems that would cause noise in the room shall be operating in their noisiest mode.  When a dBA measurement is above the recommended indoor design goal of ASHRAE HSA, then measure and record the sound level (dB) in each octave.  Attempt to mitigate the sound level and bring the level to within the specified ASHRAE goals, if such mitigation is within the TAB team's control.  If sound level cannot be brought into compliance, provide written notice of the deficiency to the Contractor for resolution or correction.




(3)  Timing:  Sound levels shall be measured at times prescribed by AABC or NEBB.




(4)  Meters:  Measure sound levels with a sound ineter complying with the latest JIS C 1502 and C 1505.  Use the "A" scale to measure overall sound levels.  To determine the specified octave band levels, the above sound levels meter, set on "C" scale, shall be supplemented by an Octave Band Analyzer complying with JIS C 1513.  [Measure sound levels with a sound meter complying with ASA 47, Type 1 or 2, and an octave band filter set complying with ASA 65.  Measurement methods for overall sound levels and for octave band sound levels shall be as prescribed by NEBB.]




(5)  Calibration:  Sound levels shall be calibrated as prescribed by AABC or NEBB except that calibrators emitting a sound pressure level tone of 94 dB at 1000 hertz (Hz) are also acceptable.




(6)  Background Noise Correction:  Determine background noise component of room sound (noise) levels for each (of eight) octave bands as prescribed by AABC or NEBB.



g. 
TAB Work on Performance Tests:




(1)  Performance Tests:  In addition to the TAB proportionate balancing work on the air distribution systems and the water distribution systems, accomplish TAB work on the HVAC systems which directly transfer thermal energy.  TAB the operational performance of the [heating systems] [and] [cooling systems].




(2)  Ambient Temperatures:  On each tab report form used for recording data, record the outdoor and indoor ambient dry bulb temperature range and the outdoor and indoor ambient wet bulb temperature range within which the report form's data was recorded.  That is, record these temperatures at beginning and at the end of data taking.


** OR **



g.
TAB Work Within Seasonal Limitations:




(1)  Performance Tests:  Accomplish proportionate balancing TAB work on the air distribution systems and water distribution systems, in other words, accomplish adjusting and balancing of the air flows and water flows, any time during the duration of this contract, subject to the limitations specified elsewhere in this section.  However, accomplish, within the following seasonal limitations, TAB work on HVAC systems which directly transfer thermal energy.




(2)  Season of Maximum Load:  Visit the contract site for at least [one] [two] TAB work sessions for TAB field measurements.  [Visit the contract site during the season of maximum heating load] [and] [visit the contract site during the season of maximum cooling load], the goal being to TAB the operational performance of the [heating systems] [and] [cooling systems] under their respective maximum outdoor environment‑caused loading.  During the seasonal limitations, TAB the operational performance of the [heating systems] [and] [cooling systems].




(3)  Sound Measurements Within Seasonal Limitations:  Comply with paragraph titled, "Sound Measurement Work," specifically, the requirement that a room must be operating in its noisiest mode at the time of sound measurements in the room.  The maximum noise level measurements could depend on seasonally related heat or cooling transfer equipment.




(4)  Ambient Temperatures:  On each tab report form used for recording data, record the outdoor and indoor ambient dry bulb temperature range and the outdoor and indoor ambient wet bulb temperature range within which the report form's data was recorded.  That is, record these temperatures at beginning and at the end of data taking.



h.
Workmanship:  Conduct TAB work on specified HVAC systems until measured parameters are within plus or minus 10 percent of the design values, that is, the values specified or indicated on the contract documents.



i.
Deficiencies:  Strive to meet the intent of this section to maximize the performance of the equipment as designed and installed.  However, if deficiencies in equipment design or installation prevent TAB work from being accomplished within the range of design values specified in the paragraph titled, "Workmanship," provide written notice as soon as possible to the Contractor describing the deficiency and recommended correction.  Responsibility for correction of installation deficiencies is the Contractor's.  If a deficiency is in equipment design, call the TAB team supervisor for technical assistance.  Responsibility for reporting design deficiencies to Contractor is the TAB team supervisor's.


3.2  DATA FROM TAB FIELD WORK:  After completion of the TAB field work, prepare the TAB field data for TAB supervisor's review and certification, using the reporting forms approved in the pre‑field engineering report.  Data required by those approved data report forms shall be furnished by the TAB team.  Except as approved otherwise in writing by the Contracting Officer, the TAB work and thereby the TAB report shall be considered incomplete until the TAB work is accomplished to within the accuracy range specified in the paragraph titled, "Workmanship" of this section.  


** OR **


3.2  DATA FROM TAB FIELD WORK:  After completion of the TAB work, prepare a pre‑final TAB report using the reporting forms approved in the pre‑field engineering report.  Data required by those approved data report forms shall be furnished by the TAB team.  Except as approved otherwise in writing by the Contracting Officer, the TAB work and the TAB report shall be considered incomplete until the TAB work is accomplished to within the accuracy range specified in the paragraph titled, "Workmanship" of this section.  Prepare the report neatly and legibly; the pre‑final TAB report shall be the final TAB report minus the TAB supervisor's review and certification.  Obtain, at the contract site, the TAB supervisor's review and certification of the TAB report.  Verbally notify the Contracting Officer's TAB representative that the field check of the certified TAB report data can commence; give this verbal notice 48 hours in advance of when the field checking shall commence.  Do not schedule field check of the certified TAB report until the specified workmanship requirements have been met or written approval of the deviations from the requirements have been received from the Contracting Officer.


3.3  FIELD QUALITY CONTROL:



a.
Field Check:  [Field check for accuracy, in the presence of the Contracting Officer's TAB representative, the approved certified TAB report data, including the sound measurement data.  The TAB team field leader shall be present full‑time when the field check of certified TAB report data is being accomplished.  Have in hand one copy of the approved certified TAB report at the commencement of the field check work.]  Conduct the field check work for no less than [one] [two] [     ] full‑time 8‑hour workdays.  This [one] [two] [     ] workday field check is only the field check work on the submitted certified TAB report; it does not include field check work which results from out‑of‑tolerance data being found and the subsequent field check of reworked data.



b.
Field Check Groups for Data Checking:  Note that each field check group in the following list is comprised of one or more systems of the same basic type; that is, a "field check group" is made up of "systems."




[(1)  Air handling unit systems field check group.]




[(2)  Fan coil unit systems field check group.]




[(3)  Rooftop air conditioning unit systems field check group.]




[(4)  Heating ventilating unit systems field check group.]




[(5)  Makeup air unit systems and return air fan systems field check group.]




[(6)  Return air fan systems field check group.]




[(7)  Miscellaneous heater systems field check group, including cabinet heater systems, door heater systems, and unit heater systems.] 




[(8)  Radiator systems field check group.]




[(9)  Exhaust fan systems field check group.]




[(10)  Unit heater systems field check group.]




[(11)  Convector systems field check group.]



c.
TAB Rework:  Data found to be out‑of‑tolerance shall be corrected by reworking the TAB work on each out‑of‑tolerance measurement to bring them into tolerance.



d.
Corrected Certified TAB Report:  In addition, data that would change as a result of the TAB rework will be retested, readjusted, and rebalanced.  The corrected TAB work, including readjustment, retesting, recording data, furnishing a reworked certified TAB report, and a repeat field check, shall be accomplished in compliance with the requirements specified in this section.  The repeat field check work shall include checking the new TAB data furnished on the reworked certified TAB report.



e.
Additional Field Checks:  If, during the random TAB data checking, data entries recorded on the certified TAB Report are found to be out‑of‑tolerance, the following additional work shall be done by the TAB team field leader.  In addition to TAB rework and report correction specified above, the TAB team field leader shall conduct more data checking work.  This additional work is further explained in Appendix C, "Explanation of Additional Field Checks of TAB Data," included at the end of this section.



f.
Approval Prerequisite:  Compliance with the field checking requirements of this section is a prerequisite to the final approval of the certified TAB report submitted.


3.4  MARKING OF SETTINGS:  Permanently mark the settings of HVAC adjustment devices including valves, splitters, and dampers so that adjustment can be restored if disturbed at any time.  The permanent markings shall indicate the settings on the adjustment devices which result in the data reported on the submitted certified TAB report.


3.5  MARKING OF TEST PORTS:  The TAB team shall permanently and legibly mark and identify the location points of the duct test ports.  If the ductwork has exterior insulation, these markings shall be made on the exterior side of the ductwork insulation.


APPENDIX A

TESTING, ADJUSTING, AND BALANCING SUBMITTAL AND WORK SCHEDULE

A1.  Quality TAB Personnel:  Within [45] [     ] calendar days after date of contract award, submit TAB agency and personnel qualifications.

[A2.  Pre‑TAB Meeting:  Within [30] [     ] calendar days after the date of approval of the TAB agency and personnel, meet with the Contracting Officer's TAB representative.]

A2.  Design Review Report:  Within [60] [     ] calendar days after the date of the TAB agency personnel qualifications approval, submit design review report.

A3.  Pre‑Field Engineering Report:  At a minimum of [120] [     ] calendar days prior to contract completion date (CCD), submit pre‑field engineering report.

A4.  [Season 1] Checklist and Notice of Work:  At a minimum of [90] [     ] calendar days prior to CCD, submit [Season 1] prerequisite HVAC work checklist certified as complete, and submit advance notice of commencement of [Season 1] TAB field work.

A5.  [Season 1] Field Work:  At a minimum of [75] [     ] calendar days prior to CCD, [and when the ambient temperature is within Season 1 limits,] accomplish [Season 1] TAB field work.

A6.  Submit [Season 1] Report:  Within [15] [     ] calendar days after completion of [Season 1] TAB field work, submit certified [Season 1] TAB report.

A7.  [Season 1] Field Check:  [30] [     ] calendar days after the certified Season 1 TAB report is approved by the Contracting Officer, conduct [Season 1] field data check.


** OR **

A5.  [Season 1] Field Work:  At a minimum of [30] [     ] calendar days prior to CCD, [and when the ambient temperature is within Season 1 limits,] accomplish [Season 1] TAB field work; submit [Season 1] certified TAB report; and conduct [Season 1] field check.

A8.  Complete [Season 1] TAB Work:  Prior to CCD, complete all TAB work [except Season 2 TAB work].

[A9.  Season 2 Checklist and Notice of Work:  Within [150] [     ] calendar days after date of the commencement of the Season 1 TAB field work, submit the Season 2 prerequisite HVAC work checklist certified as complete and submit advance notice of commencement of Season 2 TAB field work.]

A10.  Season 2 Field Work:  Within [180] [     ] calendar days after date of commencement of the Season 1 TAB field work and when the ambient temperature is within Season 2 limits, accomplish Season 2 TAB field work.

A11.  Submit Season 2 Report:  Within [15] [     ] calendar days after completion of Season 2 TAB field work, submit certified Season 2 TAB report.

A12.  Season 2 Field Check:  [30] [     ] calendar days after the certified Season 2 TAB report is approved by the Contracting Officer, conduct Season 2 field data check.


** OR **

A10.  Season 2 Field Work:  Within [180] [     ] calendar days after date of commencement of the Season 1 TAB field work and when the ambient temperature is within Season 2 limits, accomplish [Season 2] TAB field work; submit [Season 2] certified TAB report; and conduct Season 2 field check.

A13.  Complete Season 2 TAB Work:  Within [15] [     ] calendar days after the completion of Season 2 field data check, complete all TAB work.


APPENDIX B


TAB PERSONNEL QUALIFICATION REQUIREMENTS

B1.   Independent AABC or NEBB Certified TAB Agency:  Provide services of a TAB agency certified by AABC or NEBB to perform and manage TAB work on HVAC air and water systems.  This TAB agency shall not be affiliated with any company participating in any other phase of this contract, including design, furnishing equipment, or construction.

B1.1  TAB Team Personnel:  The TAB team approved to accomplish work on this contract shall be full‑time employees of the TAB agency.  No other personnel shall do TAB work on this contract.


a.
TAB Team Supervisor:  Shall be qualified by AABC or NEBB as a TAB supervisor or a TAB engineer.


b.
TAB Team Field Leader:  Shall have satisfactorily performed full‑time supervision of TAB work in the field for not less than 3 years immediately preceding this contract's bid opening date.


c.
TAB Team Field Technician:  Shall have satisfactorily assisted a TAB team field leader in performance of TAB work in the field for not less than one year immediately preceding this contract's bid opening date.

B2.  Independent Experienced Agency:  In lieu of the services of an independent AABC or NEBB certified TAB agency, provide services of a qualified independent experienced TAB agency to perform and manage TAB work on HVAC air and water systems.  The TAB agency shall not be affiliated with any company participating in any other project phase, including design, furnishing equipment, or construction.

B2.1  Duration of Experience:  The TAB agency shall have been in business satisfactorily performing TAB work in the field for not less than 3 years immediately preceding bid opening date for this contract; this TAB work shall have been overall supervision and management of project TAB work.

B2.2  Professional Engineer Endorsements:  The TAB Agency shall be endorsed by three registered professional engineers (P.E.).

B2.3  Instruments:  The type and number of TAB instruments shall meet the minimum requirements specified in AABC NSTSB or NEBB PSTABES and NEBB PSMSV.

B2.4  TAB Team Personnel:  The TAB team approved to accomplish work on this contract shall be full‑time employees of the TAB agency.  No other personnel shall do TAB work on this contract.


a.
TAB Team Supervisor:  Comply with the following requirements:




(1)  Supervisory Experience:  Satisfactory performance of overall supervision and management of TAB work for not less than 3 years immediately preceding this contract's bid opening date.




(2)  Non‑supervisory Experience:  In addition to the preceding requirement, the supervisor must have one of the following:





(a)
College Degree and HVAC Experience:  An engineering degree (from a 4 year college program) and a minimum of 4 additional years of experience in either HVAC system installation work, HVAC design work, or HVAC TAB field work.





(b)
HVAC Experience:  A minimum of 6 years of TAB field work experience (not including apprenticeship experience) and a minimum of 4 additional years of experience in either HVAC system installation work or HVAC TAB field work.



b.
TAB Team Field Leader:  Shall have satisfactorily performed full‑time supervision of TAB work in the field for not less than 3 years immediately preceding this contract's bid opening date.



c. 
TAB Team Field Technician:  Shall have satisfactorily assisted a TAB team field leader in performance of TAB work in the field for not less than one year immediately preceding this contract's bid opening date.


APPENDIX C


EXPLANATION OF ADDITIONAL FIELD CHECKS OF TAB DATA

C1.  Purpose:  Basically, out‑of‑tolerance TAB work shall result in additional work for TAB team personnel.

C2.  Definitions:  Each field check group is comprised of one or more systems of the same basic type, in other words, the subgroup of a "field check group" is a "system."

C3.  System Field Check:  If during random TAB data checking, any of the data entered on any pre‑final TAB report form for a particular selected system in a particular field check group is found to be out‑of‑tolerance, then all data entries on the like report form presented for one more such system of that inspection group (randomly selected and not previously checked) shall be data checked by the TAB team field leader in the presence of the Contracting Officer's representative.

C4.  Additional System Field Check:  If any data on the like TAB report form for the last checked system is out‑of‑tolerance, then all data entries on the like report form presented for one other system within the field check group (randomly selected and not previously checked) shall be data checked by the TAB team field leader in the presence of the Contracting Officer's TAB representative.

C5.  Continued Field Checks:  Continued out‑of‑tolerance data findings could conceivably cause all recorded data on all like report forms for all systems in a field check group to be data checked.  However, the extent of the additional data field checking is limited only to the like report forms.

C6.  An Example:



a.
Field Check Group:  A package rooftop air conditioning unit field check group has six such air conditioning unit systems, Nos. RACU‑1 through RACU‑6.



b.
System Components:  Each package rooftop air conditioning unit system includes the rooftop unit, a return air fan, a hot water coil, ductwork, and air outlet devices.



c. 
System Report Forms:  The system TAB report for each RACU system includes the following TAB report forms:




(1) 
NEBB TAB 14‑83 Package Rooftop/Heat Pump/Air Conditioning Unit Test Report




(2)  NEBB TAB 5‑83 Apparatus Coil Test Report




(3)  NEBB TAB 8‑83 Fan Test Report




(4)  NEBB TAB 9‑83 Rectangular Duct Traverse Report




(5)  NEBB TAB 11‑83 Air Outlet Test Report



d. 
Selected System:  In this example, of the six unit systems, No. RACU‑1 through No. RACU‑6, one of these system's TAB report is selected to be data checked.  The specific unit to be checked, No.  RACU‑3, is selected by the Contracting Officer's field representative.



e. 
Out‑Of‑Tolerance Work:  Upon data checking in the field, data on the NEBB TAB 11‑83 test report form is found to be out‑of‑tolerance relative to the data recorded on the pre‑final TAB report.  Therefore, all data on the NEBB TAB 11‑83 test report form for one other RACU system, for example No. RACU‑6, shall be data checked.



f.  
Additional Out‑Of‑Tolerance Work:  If out‑of‑tolerance data is found again, the NEBB TAB 11‑83 test report form for one other RACU system shall be data checked.  Continued out‑of‑tolerance data findings could conceivably cause all recorded data on all NEBB TAB 11‑83 test report forms for all like systems, No. RACU‑1 through No. RACU‑6, to be checked.



g. 
Field Check Limit:  Note that the extent of the additional data checks shall be limited to only NEBB TAB 11‑83 test forms for systems No. RACU‑1 through No. RACU‑6 (the RACU System Inspection Group).  None of the other four test report forms for each system will be data checked unless out‑of‑tolerance data is found on the first selected system checked (RACU‑3).


*** END OF SECTION ***


TECHNICAL NOTES

A.
This guide specification covers requirements for the testing, adjusting, and balancing work for air conditioning (HVAC) air and water distribution systems.  Requirements for testing, adjusting, balancing of industrial ventilation systems for flammable vapors and corrosive fumes are specified in Section 15871, "Industrial Ventilating and Exhaust Systems (Ducts and Fans)."

B.
Paragraph 1.1:  The latest issue of applicable publications shall be used, but only after reviewing the latest issue to ensure that it will satisfy the minimum essential requirements of the project.  If the latest issue of a referenced publication does not satisfy project requirements:



1.
Use the issue shown; or



2.
Select and refer to a document which does; or



3.
Incorporate the pertinent requirements from the document into the project specification.




Use DD Form 1426 to inform the Preparing Activity and NAVFACENGCOM if the latest issue of a referenced publication is not compatible with this guide specification.



Delete those publications not referred to in the text of the section created from this guide specification.

C.
Paragraph 1.4:  Editing should include the following considerations:



1.
In projects using the Contractor Quality Control System, add the words, "Submit to the Contracting Officer.", at submittals deemed sufficiently critical or complex or aesthetically significant to merit approval by the Government.



2.
Do not include the vertical bars in the final manuscript of the project specification.  (Project Submittals Lists may be extracted from project specifications prepared on NAVFAC‑programmed word processors.  Vertical bars indicate points at which automatically extracted entries will terminate.)

D.
Paragraph 1.5.2.3g.(2) (Both Options):  The number of workdays for the TAB supervisor's visit to the contract work site shall be based on the size, number, type, and complexity of the HVAC system to be TAB'd.

E.
Paragraphs 1.5.2.3g.(2) (First Option), 3.2 (First Option) and Appendix A A10 (First Option):  Normally, use this subparagraph, which requires two separate trips within a season to the contract site by the TAB field team with the certified TAB report submitted between the trips.  This is intended to give the design engineer time to review the certified TAB report before the field check of that report is conducted.

F.
Paragraph 1.5.2.3g.(2) (Second Option):  Use this subparagraph when the contract site is remote, or the HVAC system is simple, and the specifier wants to reduce to one the number of trips to the contract site by the TAB field team within a season.

G.
Paragraph 1.6:  Inclusion of this meeting requirement in the specification shall be based on the complexity of the HVAC systems and the location of the contract site.

H.
Paragraphs 3.1d.(1), and 3.3b.(1):  Listed in this paragraph are the most commonly provided HVAC air systems.  The specifier shall edit the list and thereby compile a complete list of all systems which are indicated on the project drawings and are to be TAB worked; label the systems identically to labeling used on drawings.  Add to this paragraph other indicated air systems not listed here, but requiring TAB work; the terminology used in these specifications to specify air systems should be identical to that used on the drawings to label the systems.

I.
Paragraph 3.1e.(1):  Listed in this paragraph are the most commonly provided HVAC water systems.  The specifier shall compile a complete list of all systems and components which are indicated on the project drawings and are to be TAB worked; label the systems identically to labeling used on drawings.  This paragraph shall specify other indicated water systems not listed here, but requiring TAB work; and the terminology used in these specifications to specify water systems should be identical to that used on the drawings to label the systems.

J.
Paragraph 3.1f.(1):  Either measure sound in each new or modified room or list in this paragraph the rooms to be sound measured.  List the rooms by terminology identical to labeling used on drawings.

K.
Paragraph 3.1g:  Use the first option, in the case where the winter outdoor design dry bulb temperature and the summer outdoor design dry bulb temperature are within 35 degrees F of each other.  This will reduce the number of trips to the contract site to one for performance testing by the TAB field team.  Use the second option, in the other cases.

L.
Paragraph 3.2 (Second Option):  Use this paragraph when the contract site is remote or the HVAC system is simple, and the specifier wants to reduce to one the number of trips to the contract site by the TAB field team within a season.

M.
Paragraph 3.3:  The number of workdays selected for the field check of certified TAB report shall be based on the size, number, type, and complexity of the HVAC systems to be TAB'd.

N.
Appendix A:  The calendar day requirements specified should apply to many construction projects.  However, the specifier, when preparing this paragraph for a specific contract shall review and modify this appendix to suit the contract construction schedule.

O.
Appendix A; paragraphs A5 (First Option), A6, and A7:  Normally, use these paragraphs, which require two separate trips within Season 1 to the contract site by the TAB field team with the certified TAB report submitted between trips.  This is intended to give the design engineer time to review the certified TAB report before the field check of that report is conducted.

P.
Appendix A; paragraph A5 (Second Option):  Use this paragraph when the contract site is remote or the HVAC system is simple, and the specifier wants to reduce to one the number of trips to the contract site by the TAB field team within Season 1.  Renumber remaining paragraphs appropriately.

Q.
Appendix A; paragraphs A10 (First Option), A11, A12:  Normally, use these paragraphs, which require two separate trips within Season 2 to the contract site by the TAB field team with the certified TAB report submitted between trips.  This is intended to give the design engineer time to review the certified TAB report before the field check of that report is conducted.

R.
Appendix A; paragraph A10 (Second Option):  Use this paragraph when the contract site is remote, or the HVAC system is simple, and the specifier wants to reduce to one the number of trips to the contract site by the TAB field team within Season 2.  Renumber the remaining paragraph appropriately.

S.
Appendix B:  These qualification requirements have been approved by a Level 1 Contracting Officer and may be used without further approval or request for waiver.

T.
Following the text, not less than two nor more than six lines below the last line of text, insert *** END OF SECTION *** centered on the page.


*** E N D ***
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