From: Jim Edelson [mailto:edelson8@gmail.com]
Sent: Tuesday, April 14, 2009 8:50 AM

To: Jharris@nwalliance.org; richard.rogers@state.or.us
Subject: commissioning language

Richard and Jeff,

Attached is the language for mechanical calcs and commissioning that NBI will likely have in its 2012
IECC proposal. The calculation is based on language from NBI Core Performance, and the Commissioning
is based on Washington State language, and is also pending in the Massachussetts stretch code.

Jim Edelson

SECTION 503
BUILDING MECHANICAL SYSTEMS

503.2.1 Calculation of heating and cooling loads. Design loads shall be determined in accordance with the
procedures described in the ASHRAE/ACCA Standard 183. The design loads shall include an accurate
representation of the building envelope, lighting. ventilation and occupancy loads based on the specific design
characteristics of the project. Heating and cooling loads shall be adjusted to account for load reductions that are
achieved when energy recovery systems are utilized in the HVAC system in accordance with the ASHRAE HVAC
Systems and Equipment Handbook. Alternatively, design loads shall be determined by an approved equivalent
computation procedure, using the design parameters specified in Chapter 3.

503.2.5.1 Demand controlled ventilation. Demand control ventilation (DCV) is required for spaces larger than 500
ft* (50m®) and with an average occupant load of 40 people per 1000 ft*(93 m?) of floor area (as established in Table
403.3 of the International Mechanical Code) and served by systems with one or more of the following:

1. An air-side economizer;
2. Automatic modulating control of the outdoor air damper; or
3. A design outdoor airflow greater than 3,000 cfm (1400 L/s).

Exceptions:

1. Systems with energy recovery complying with Section 503.2.6.

2. Multiple-zone systems without direct digital control of individual zones communicating with a central
control panel.

3. System with a design outdoor airflow less than 1,200 cfm (600 L/s).

4. Spaces where the supply airflow rate minus any makeup or outgoing transfer air requirement is less than
1,200 cfm (600 L/s).

5. Building spaces where the primary ventilation needs are for process loads.




503.2.9 Mechanical systems commissioning and completion requirements.

503.2.9.1 System commissioning. Commissioning is a process that verifies and documents that the selected
building systems have been designed, installed, and function according to the owner’s project requirements and

construction documents. Drawing notes shall require commissioning and completion requirements in accordance
with this section. Drawing notes may refer to equipment specifications for further requirements. Copies of all

documentation shall be given to the owner. The building official may request commissioning documentation for
review purposes. At the time of plan submittal, the building jurisdiction shall be provided, by the submittal

authority, a letter of intent to commission the building in accordance with this code.

503.2.9.1.1 Commissioning plan. A commissioning plan shall include as a minimum the following items:

1. A detailed explanation of the building’s project requirements for mechanical design,

2. A narrative describing the activities that will be accomplished during each phase of commissioning, including
guidance on who accomplishes the activities and how they are completed,

3.Equipment and systems to be tested, including the extent of tests,

4.Functions to be tested (for example calibration, economizer control, etc.),

5.Conditions under which the test shall be performed (for example winter and summer design conditions, full
outside air, etc.), and

6.Measurable criteria for acceptable performance.

503.2.9.1.2 Systems adjusting and balancing. All HVAC systems shall be balanced in accordance with generally
accepted engineering standards. Air and water flow rates shall be measured and adjusted to deliver final flow rates

within 10% of design rates. Test and balance activities shall include as a minimum the following items:

1. Air systems balancing: Each supply air outlet and zone terminal device shall be equipped with means for air
balancing in accordance with the requirements of Chapter 6 of the International Mechanical Code. Discharge

dampers are prohibited on constant volume fans and variable volume fans with motors 10 hp (18.6 kW) and larger.

Air systems shall be balanced in a manner to first minimize throttling losses then, for fans with system power of
greater than 1 hp, Fan speed shall be adjusted to meet design flow conditions.

Exception: Fan with fan motors of 1 hp or less.

2. Hydronic systems balancing: Individual hydronic heating and cooling coils shall be equipped with means for
balancing and pressure test connections. Hydronic systems shall be proportionately balanced in a manner to first
minimize throttling losses, then the pump impeller shall be trimmed or pump speed shall be adjusted to meet design
flow conditions. Each hydronic system shall have either the ability to measure pressure across the pump, or test
ports at each side of each pump.

Exceptions:
1. Pumps with pump motors of 5 hp or less.




2. When throttling results in no greater than 5% of the nameplate horsepower draw above that required if the
impeller were trimmed.

503.2.9.1.3 Functional performance testing

503.2.9.1.3.1 Equipment functional performance testing. Equipment functional performance testing shall
demonstrate the correct installation and operation of components, systems, and system-to-system interfacing
relationships in accordance with approved plans and specifications. This demonstration is to prove the operation,

function, and maintenance serviceability for each of the Commissioned systems. Testing shall include all modes of
operation, including:

1. All modes as described in the Sequence of Operation,

2. Redundant or automatic back-up mode,

3. Performance of alarms, and

4. Mode of operation upon a loss of power and restored power.

Exception: Unitary or packaged HVAC equipment listed in Tables 503.2.3 (1) through (3) that do not require
supply air economizers.

503.2.9.1.3.2 Controls functional performance testing. HVAC control systems shall be tested to document that
control devices, components, equipment, and systems are calibrated, adjusted and operate in accordance with
approved plans and specifications. Sequences of operation shall be functionally tested to document they operate in
accordance with approved plans and specifications.

503.2.9.1.4 Preliminary commissioning report. A preliminary report of commissioning test procedures and results
shall be completed and provided to the Owner. The report shall be identified as ‘“Preliminary Commissioning
Report” and shall identify:

1. Itemization of deficiencies found during testing required by this section which have not been corrected at
the time of report preparation and the anticipated date of correction.

2. Deferred tests which cannot be performed at the time of report preparation due to climatic conditions.

3. Climatic conditions required for performance of the deferred tests, and the anticipated date of each
deferred test.

503.2.9.2 Acceptance. Buildings, or portions thereof, required by this code to comply with this section shall not be
issued a final certificate of occupancy allowing public or owner occupation until such time that the building official

has received a letter of transmittal from the building owner that states they have received the Preliminary
Commissioning Report as required by Section 503.2.9.1.4. At the request of the code official, a copy of the

Preliminary Commissioning Report shall be made available for review.

503.2.9.3 Completion requirements. The construction documents shall require that within 90 days after the date of
final certificate of occupancy, the documents described in this section be provided to the building owner.

503.2.9.3.1 Drawings. Construction documents shall include as a minimum the location and performance data on
each piece of equipment.

503.2.9.3.2 Manuals. An operating manual and a maintenance manual shall be in accordance with industry-accepted
standards and shall include, at a minimum, the following:

1. Submittal data stating equipment size and selected options for each piece of equipment requiring
maintenance.
2. Manufacturer’s operation manuals and maintenance manuals for each piece of equipment requiring

maintenance, except equipment not furnished as part of the project. Required routine maintenance actions
shall be clearly identified.

3. Names and addresses of at least one service agency.




4. HVAC controls system maintenance and calibration information, including wiring diagrams, schematics,
and control sequence descriptions. Desired or field-determined setpoints shall be permanently recorded on

control drawings at control devices or, for digital control systems, in programming comments.

5. A complete narrative of how each system is intended to operate, including suggested setpoints.

503.2.9.3.3 System balancing report. A written report describing the activities and measurements completed in
accordance with Section 503.2.9.1.2

503.2.9.3.4 Final Commissioning Report. A complete report of test procedures and results identified as ‘“Final

Commissioning Report” shall include:

1. Results of all Functional Performance Tests.

2. Disposition of all deficiencies found during testing, including details of corrective measures used or
proposed.

3. All Functional Performance Test procedures used during the commissioning process including
measurable criteria for test acceptance, provided herein for repeatability.

Exception: Deferred tests which cannot be performed at the time of report preparation due to climatic conditions.







