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SECTION 15990 - TESTING, ADJUSTING, AND BALANCING
This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.
GENERAL
SUMMARY
Communicate design assumptions, calculations, and conditions (both environmental and systems' output), and philosophies and assumptions about system and equipment controls to the Contractor.  See Evaluations for discussion.
This Section includes testing, adjusting, and balancing HVAC systems to produce design objectives, including the following:
Adjust list below to suit Project.
Balancing airflow within distribution systems, including branches and terminals, to indicated quantities according to specified tolerances.
Adjusting total HVAC systems to provide indicated quantities.
Setting quantitative performance of HVAC equipment.
Verifying that automatic control devices are functioning properly.
Reporting results of activities and procedures specified in this Section.
DEFINITIONS
Retain acronyms and abbreviations that remain after this Section has been edited for Project.
AABC:  Associated Air Balance Council.
AMCA:  Air Movement and Control Association.
NEBB:  National Environmental Balancing Bureau.
SMACNA:  Sheet Metal and Air Conditioning Contractors' National Association.
SUBMITTALS
Specify reports required because of editing procedures in Part 3 of this Section.
Testing, Adjusting, and Balancing Report Forms:  Submit blank forms for approval, indicating data to be obtained from system tests.
QUALITY ASSURANCE
Delete first paragraph below if certified agents are not available or Project scope does not justify this requirement.
Agent Qualifications: Company shall be certified by NEBB or AABC and all technicians shall be employed directly by this company.
Testing, Adjusting, and Balancing Reports:  Use standard forms from AABC, NEBB, or as approved by Lowe’s engineering. 
Requirements in first paragraph below can be imposed even if agent certification is not required.  Delete below if Project scope does not justify requirements.
Instrumentation Type, Quantity, and Accuracy:  Instrumentation shall meet all requirements as described in AABC national standards or NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems."
Instrumentation Calibration:  Calibrate instruments at least every year or more frequently if required by the instrument manufacturer.
PROJECT CONDITIONS
Select one of two paragraphs below.
Retain below if Owner might occupy completed areas of the building.
Partial Owner Occupancy:  The Owner may occupy completed areas of the building before Substantial Completion.  Cooperate with the Owner during testing, adjusting, and balancing operations to minimize conflicts with the Owner's operations.
COORDINATION
Coordinate efforts of factory-authorized service representatives for systems and equipment, HVAC controls installers, and other mechanics to operate HVAC systems and equipment to support and assist testing, adjusting, and balancing activities.
PRODUCTS
Certified Testing, Adjusting, and Balancing Report: Prepared on approved forms and in 100% digital format.  Submit this report within two weeks of completion of field work.
EXECUTION
EXAMINATION
See Editing Instruction No. 2 in the Evaluations for discussion of review of the Contract Documents.
Methods and Standards: Perform testing and balancing procedures on each system according to procedures contained in AABC national standards or NEBB’s “Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems.”
Air Flow Rate Tolerances:
RTU’s shall be adjusted to within plus or minus 10% of design.
ERV’s shall be adjusted to within plus or minus 10% of design.
The exhaust fans shall be adjusted to within plus 10% of design.
All toilet rooms shall be adjusted to be slightly negative pressure.
Diffusers and grilles shall be adjusted to within plus or minus 10% of design.
Review and Verification of Mechanical Systems before TAB to include:
Examine contract documents to become familiar with project requirements and to discover conditions in the system’s design that may preclude proper TAB of applicable systems and components.
Equipment start-up reports.
Automatic temperature control systems are operational.
Equipment and duct access doors are properly located and securely closed.
Balance, Smoke, and Fire dampers are open.
Ceilings are installed in specified areas.
Windows and doors can be closed to provide representative building pressurization conditions.
Examine HVAC system installations to verify that indicated balancing devices are properly installed and that their locations are easily accessible for effective balancing.
Examine for system deficiencies that can not be corrected by adjusting and balancing and report these to the Lowe’s Project manager.
Coordinate requirements in system and equipment Specification Sections with this Section.
TAB of Mechanical Systems and Components:
RTU’s with ducted air distribution systems including the supply, return, and outside air flows.
RTU’s without ducted air distribution systems including the supply, return, and outside air flows.  After proper airflow rates have been correlated to supply fan speed (RPM) and the pressure drops of a typical non-ducted unit, the remainder of RTU’s having the same model number will only be required to have the fan speed and outside air damper set to match the tested unit.
Energy Recover Units.
Unit Heaters.
Supply Air ceiling diffusers.
Return Air ceiling grilles.
Exhaust Air ceiling grilles.
Supply Air Drum diffusers (with blades straightened).
Final Review of Mechanical Systems:
Examine automatic temperature control system components to verify the following:
Units are controlled by the intended controller.
Sensors are installed in proper locations.
Differences in actual temperature and humidity measurements verses sensor readings are acceptable.
Examine air handling systems to ensure:
Clean filters have been installed.
Bearings are greased.
Pulleys and belts are aligned and properly tightened.
Condensate systems are installed to drain properly.
Equipment is properly seated on roof curbs to prevent air leakage.
Drum diffusers are adjusted to have equal airflow through each of the associated four diffusers and the blades are straight.
Bathrooms are slightly negative in pressure with respect to adjacent area.
REPORTS
See Evaluations for detailed discussion of requirements in paragraphs below.
Modify contents of reports specified in this Article to suit office practice.
Final Report:
Include a certification sheet in front of binder sealed by certified TAB engineer.
Include a list of instruments used for procedures, along with proof of calibration.
Final Report Contents:  In addition to certified field report data, include the following:
Field quality-control test reports prepared by system and equipment installers.
Other information relative to equipment performance, but do not include approved Shop Drawings and Product Data.
General Report Data:  In addition to form titles and entries, include the following data in the final report:
Project name and location.
Mechanical Engineer's name and address.
Mechanical Contractor's name and address.
Report date.
Nomenclature sheets for each item of equipment.
Notes to explain why certain final data in the body of reports vary from design values.
System Diagrams:  Include CAD drawings of air distribution systems.  Present drawings with diffuser/grille numbers that correspond with results located in the spreadsheet results and include the following:
Quantities of outside, supply, return, and exhaust airflows.
Duct, outlet, and inlet sizes.
Balancing stations.
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