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SECTION 23 08 00   COMMISSIONING OF HVAC SYSTEMS 
PART 1 – GENERAL 
1.1 SUMMARY
A. This Section includes commissioning process requirements for HVAC systems, assemblies, controls, and equipment. 
B. This project will have selected building systems commissioned.  The equipment and systems to be commissioned are specified in “SECTION 01 91 00 - GENERAL COMMISSIONING REQUIREMENTS”. 
1.2 RELATED SECTIONS
A. SECTION 01 91 00 - GENERAL COMMISSIONING REQUIREMENTS
B. SECTION 22 08 00 – COMMISSIONING OF PLUMBING SYSTEMS
C. SECTION 26 08 00 – COMMISSIONING OF ELECTRICAL SYSTEMS
1.3 DEFINITIONS
A. Refer to SECTION 01 91 00 - GENERAL COMMISSIONING REQUIREMENTS
1.4 SUBMITTALS
A. [bookmark: _GoBack]Certificate of Readiness, signed by the Contractor, certifying that systems, assemblies, equipment, components, and associated controls are ready for testing.
B. Manufacturer’s completed start-up reports for equipment and systems.
1.5 CONTRACTOR'S RESPONSIBILITIES
A. Reference Project Specification SECTION 01 91 00 - GENERAL COMMISSIONING REQUIREMENTS for details of HVAC contractor’s responsibilities related to commissioning.
B. Perform commissioning tests at the direction of the CxA.
C. Attend commissioning meetings.
D. Provide information requested by the CxA for functional testing and for final commissioning documentation.
E. Provide measuring instruments and logging devices to record test data, and provide data acquisition equipment to record data for the complete range of testing for the required test period.
F. Functional testing of systems will be carried out solely by Mechanical contractor’s personnel, under the direction of CxA.  Provide experienced personnel, familiar with the systems being installed under this project.
1.6 CxA'S RESPONSIBILITIES
A. Reference Project Specification SECTION 01 91 00 - GENERAL COMMISSIONING REQUIREMENTS.
B. CxA will direct commissioning testing.  
C. Verify testing, adjusting, and balancing of Work are complete. Review and comment on testing, adjusting, and balancing report.
PART 2 – PRODUCTS (Not Used) 
PART 3 – EXECUTION 
3.1 GENERAL TESTING REQUIREMENTS
A. Equipment Testing and Acceptance Procedures:  Testing requirements are specified in Division 23 Sections.  Provide submittals, test data, inspection record, and certification to the CxA.
B. Reference Project Specification SECTION 01 91 00 - GENERAL COMMISSIONING REQUIREMENTS for detailed requirements of commissioning of Mechanical systems.
C. Provide technicians, instrumentation, and tools to perform commissioning test at the direction of the CxA.
D. Test all operating modes, interlocks, control responses, and responses to abnormal or emergency conditions, and verify proper response of building automation system controllers and sensors.
E. Tests will be performed using design conditions whenever possible.
3.2 SYSTEM START-UP
A. Contractor is solely responsible for system start-up.  CxA may, at his discretion, witness start up procedures, but will not perform any Functional Testing of systems until Contractor has completed start-up and resolved all operating deficiencies, and has so certified.
3.3 TESTING PREPARATION
A. Certify that HVAC and controls systems, subsystems, and equipment have been installed, calibrated, and started and are operating according to the Contract Documents.
B. Certify that HVAC instrumentation and control systems have been completed and calibrated, that they are operating according to the Contract Documents, and that pretest set points have been recorded.
C. Certify that testing, adjusting, and balancing procedures have been completed and submitted, discrepancies corrected, and corrective work approved.
D. Set systems, subsystems, and equipment into operating mode to be tested (e.g., normal shutdown, normal auto position, normal manual position, unoccupied cycle, emergency power, and alarm conditions).
E. Inspect and verify the position of each device and interlock identified on checklists.
F. Check safety cutouts, alarms, and interlocks with life-safety systems during each mode of operation.
G. Testing Instrumentation:  Install measuring instruments and logging devices to record test data as directed by the CxA.
3.4 FUNCTIONAL TESTING / GENERAL
A. Reference Project Specification SECTION 01 91 00 - GENERAL COMMISSIONING REQUIREMENTS for detailed requirements of commissioning of Mechanical systems.
B. Provide measuring instruments and logging devices to record test data as directed by the CxA.
3.5 CONTROLS TESTING
A. Submit to CxA all documentation and reports called for in specifications SECTION 23 0900 - INSTRUMENTATION AND CONTROL FOR HVAC.  
1. Verify communications interface with central operator station, all controllers on LAN, and remote communications devices.
2. Verify operation of web browser interface.
3. Verify page navigation functions correctly.
4. Verify BAS contractor has calibrated all analog sensors per specifications. Verify sensor accuracy and reasonableness.
5. Verify correctness of graphics:  schematics reflect actual installation, all specified all specified input and output points are displayed, spelling is correct, proper units (e.g., deg F, psi, etc.) are used, layout is logical and consistent, floor plans are accurate and identify locations of equipment, thermostats, etc.
6. Verify auxiliary items (printers, screens, computers, etc.) are supplied and functioning.
7. Verify operation of all input and output points by forcing point, changing setpoints and observing reaction, etc.
8. Verify correct operating sequences, including setpoints.
9. Verify communications with / points display of Modbus and Bacnet controllers of stand-alone equipment items.
10. Verify that equipment alarms register at BAS, and are stored in history log.
B. 
Trend Logging:
1. Set up historical trend logs to record data points from any and all systems as directed by CxA.  The logging frequency and duration of logging will be set up as directed by CxA, and all logged data will be permanently stored, and transmitted to CxA at intervals as directed by CxA.
3.6 TESTING AND BALANCING VERIFICATION
A. Prior to performance of testing and balancing Work, provide copies of reports, sample forms, checklists, and certificates to the CxA.
B. Notify the CxA at least 10 days in advance of testing and balancing Work, and provide access for the CxA to witness testing and balancing Work.
C. Provide technicians, instrumentation, and tools to verify testing and balancing of HVAC&R systems at the direction of the CxA.
1. The testing and balancing Contractor shall use the same instruments (by model and serial number) that were used when original data were collected.
2. Failure of an item (other than sound) includes a deviation of more than 10 percent from specified value, or other more stringent requirement if called for elsewhere in this project manual.  Failure of more than 10 percent of selected items shall result in rejection of final testing, adjusting, and balancing report.  For sound pressure readings, a deviation of 3 dB shall result in rejection of final testing.  Variations in background noise must be considered.
3. Remedy the deficiency and notify CxA who will re-verify failed portions of test.
3.7 PIPING SYSTEMS 
A. Pipe system cleaning, flushing, hydrostatic tests, and chemical treatment requirements are specified in Division 23 piping Sections.  HVAC Contractor shall prepare a pipe system cleaning, flushing, and hydrostatic testing plan.  Provide cleaning, flushing, testing, and treating plan and final reports to the CxA. Include sequence of testing and testing procedures, description of equipment for flushing operations, drawings for each pipe sector, showing the physical location of each designated pipe test section, minimum flushing water velocity, and chemical treatment plan.
3.8 DEFERRED TESTING
A. Initial commissioning will be done as soon as contract work is completed, though building may not be at full occupancy and equipment may not be at full loading. 
B. If adequate load may be artificially placed upon heating or cooling equipment, CxA, at his discretion, may perform functional testing during non-peak load periods. If testing cannot be carried out under these conditions to adequately verify system performance, testing will be deferred until such time as conditions are more satisfactory.
1. Contractor is to provide services of personnel and participate in deferred or seasonal testing process in the same manner as he would in non-seasonal testing.
2. If tests cannot be completed because of a deficiency outside the scope of the Mechanical system, document the deficiency and report it to the Owner.  After deficiencies are resolved, reschedule tests.
3.9 RE-TESTING
A. Reference Project Specification Section 01 09 13 COMMISSIONING GENERAL REQUIREMENTS for detailed requirements of re-testing of Mechanical systems.
3.10 SYSTEMS TO BE COMMISSIONED
A. Reference Project Specification SECTION 01 91 00 - GENERAL COMMISSIONING REQUIREMENTS for list of Mechanical systems to be commissioned.
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