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Mechanical System Starting, Testing
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Balancing and Demonstration


Use this Section to specify General Mechanical Starting and Testing Requirements for Division 23, Mechanical Equipment and Systems.  Do not specify these requirements in individual Division 23 technical sections. Cross-references to this Section 23 08 94 only.
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1.
General

1.1
INTENT

.1
Start, test, balance and demonstrate the operation of all new equipment of this contract. Verify that each is properly installed and operating within specified requirements.

1.2
MINISTER'S WITNESSING OF TESTS

.1
Minister may witness selected starting, testing, adjusting, balancing and cleaning procedures.

.2
Advise the Minister in advance that starting, testing, adjusting, balancing or cleaning processes are ready to commence to determine which procedures he may elect to witness.

1.3
STARTING AND TESTING COSTS

.1
Pay costs associated with starting, testing, adjusting, balancing and cleaning, including supply of instruments, equipment, supplies, and consumable materials.

1.4
QUALITY ASSURANCE

.1
Use personnel for starting, testing, adjusting and balancing procedures who have experience in mechanical equipment and systems commissioning, and are able to interpret results of readings and tests and report state of systems in a clear and concise manner.

.2
Use factory trained representatives for starting of boilers and make-up units.

1.5
MANUFACTURER'S RECOMMENDATIONS

.1
Prior to starting equipment or systems, obtain and review manufacturer's installation, starting and operating instructions. Read in conjunction with procedures specified herein.

.2
Use manufacturer's and supplier's trained personnel where necessary to maintain validity of manufacturer's warranty.

.3
Compare actual installation with manufacturer's recommended installation. Record discrepancies. Correct deviations detrimental to equipment performance prior to starting equipment.

1.6
REGULATORY REQUIREMENTS

.1
To facilitate expedient turnover of facility at Interim Acceptance of the Work, arrange for regulatory authorities to witness those specified starting procedures that duplicate tests required by regulatory authorities.

1.7
BALANCING REPORT DATA

.1
Organize balancing data in accordance with AABC - Associated Air Balancing Council, or NEBB - National Environmental Balancing Bureau report format.  Report data in SI units.

.2
Air systems:  Include both specified and measured data for each of the following:

.1
each fan air volume, inlet and outlet static pressure, amperage and voltage.

.2
each outlet size, air volume, manufacturer and model.

.3
minimum outside air volume.

.4
for individual bathroom fans air volumes are not required. Test for operation only.

.3
Hydronic systems:  Include both specified and measured data for the following:

.1
Boiler and pump flow and pressure readings for each unit.  Provide readings with one pump in operation and for 2 pumps in operation.  Provide voltage and amperage readings for the pumps at each operating condition.

.2
Where flow metering devices are not installed, base flow balance on temperature differences across the heat transfer elements of the system.

.3
Do not use service or shut-off valves for balancing.

1.8
DEMONSTRATION AND INSTRUCTION

.1
Provide demonstration and instruction sessions to familiarize the minister with the building's new mechanical systems.

2.
Products

2.1
TESTING INSTRUMENTS AND EQUIPMENT

.1
Provide testing instruments and equipment and ancillary equipment required to perform starting, testing, adjusting and balancing.

.2
Use instruments supplied or calibrated by approved laboratory or manufacturer. Show the Minister, when requested, calibration certification for each instrument to be used.

3.
Execution

3.1
INSPECTION

.1
Do not conceal or cover equipment or systems until inspected, tested and approved by Minister.

3.2
COMPLIANCE WITH DEFINED PROCEDURES

.1
Failure to follow specified instructions pertaining to correct starting procedures may result in re-evaluation of equipment by independent testing agency selected by the Minister at Contractor's expense. Should results reveal equipment has not been started in accordance with specified requirements, equipment may be rejected. If rejected, remove equipment from site and replace. Replacement equipment will also be subject to full starting procedures, using same procedures specified for originally installed equipment.

3.3
CHECK SHEETS, FIELD REPORTS AND DATA

.1
Record all data gathered on site on start-up report forms.

.2
Make copies of all starting and testing data before equipment and system start-up personnel leave site. Maintain one copy of all data taken during starting on site.

.3
Maintain one copy of all final starting, testing, adjusting and balancing reports on site up to Interim Acceptance of the Work for reference purposes.

3.4
COORDINATION

.1
Prior to commencement of each particular testing procedure, coordinate all sub-trades, manufacturers, suppliers and other specialties to ensure all phases of work are properly completed.

3.5
STARTING AND TESTING PHASES

.1
For all new components check the following:

.1
Equipment is level

.2
No damage to flue or chimney.

.3
No damage to equipment jacket.

.4
PRV's adjusted to specified pressure.

.5
Clearances to combustibles and for maintenance are provided.

.6
Equipment and systems are clean and ready for operation.

.7
Rotating equipment has correct rotation direction.

.8
Controls are completed and all safety devices are calibrated and functional.

.9
Bearings are lubricated.

.10
Refrigeration systems are fully charged.

.2
Start equipment in accordance with manufacturer's recommendation.

3.6
GENERAL BALANCING PROCEDURES

.1
Perform balancing to following accuracy:

.1
Air outlets
±10%

.2
Fans
±5%

.3
Pumps, Boilers
±5%

.2
Permanently mark settings on splitters, valves, dampers or other adjustment devices.

3.7
FIRE DAMPER/FIRE STOP FLAP VERIFICATION

.1
Visually inspect all fire dampers/fire stop flaps to verify that:

.1
Installation is straight, level and square.

.2
Duct has break away section.

.3
Fire stopping material is properly installed.

.4
Access is adequate.

.5
ULC label is visible.

.6
Linkage temperature rating is correct.

.2
Test each for proper operation and tight seal by detaching the fusible link chain.

3.8
BALANCING REPORT

.1
Include a sketch of the air distribution system to identify the location of each outlet.

.2
Include fan and pump curves with the design and measured conditions plotted .

3.9
FIRE EXTINGUISHERS

.1
Check the number, make, model and capacity of each portable fire extinguisher and provide a date tag on each.

.2
Check the pressure drop on each extinguisher over 20 day period.  Replace units loosing charge.

.3
Check that all cabinets are clean and door latches function correctly.
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