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List of Abbreviations

BAS e Building automation system
(3= AU PSP British thermal unit

[ S Cubic feet per minute

CU e e e Condensing Unit

) PPN Commissioning

D)2 [ Discharge air temperature
DHW .ttt Domestic hot water

DTV Domestic water pump

EF et s Exhaust fan

FCU ittt e st se et Fan Coil Unit

GPM .. s Gallon per minute

[ Y7\ G U Heating, ventilating and air-conditioning
KBEU 1ttt Thousand Btus

V] 2] U Thousand Btu per hour
O&M e Operation and maintenance
SF e Square feet

SOO .ttt ———————————— Sequence of operations
SOW et Scope of work

TAB .ttt Testing, adjusting and balancing
VAV ..ottt svese s s ssese s ses s sssssesenns Variable Air Volume

1YL SO PP PPPPPPPRRt Year

] =] PSRN Missoula Public Library
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1.0 Project Overview

IMEG was contracted to perform Commissioning (Cx) Services for the new Missoula Public Library in Missoula,
MT. The final Cx scope of work (SOW) included the following:

e OPR/BOD Review

e Design Reviews

e (CxSpecs

e CxPlan

e Cx Kickoff Meeting

e Submittal Reviews

e Pre-Testing Checklists (PTCs)

e Construction Observation Site Visits
e Balance Report Review

e Functional Acceptance Tests (FATS)
e Cxlssues Log

e O&M Manual Review

e Owner Training Verification

e Final Cx Report

e Seasonal Testing

e 10-Month Warranty Review

IMEG facilitated correspondence with the project design team and construction teams through the Owner and
general contractor (GC). IMEG had clear lines of communication with all parties in regard to the Cx process and
approach and were delighted to establish and work with a Cx core team of each groups’ associated
representatives.

1.1 Commissioning Plan and Kickoff Meeting

The Cx Plan was developed to outline the key Cx team members and organizations, equipment and systems to
be commissioned, allocation of resources, and documentation requirements of the Cx process. IMEG
coordinated with the general contractor to integrate Cx milestones into the master project schedule. The Cx
plan was then issued to all Cx team members for comment. A Cx kickoff meeting was held with all appointed
members of the Cx team to review and finalize the Cx plan, address any concerns, and communicate the
expectations of the team. The Cx plan and Cx kickoff meeting agenda are included in Appendix A: Commissioning
Plan and Appendix B: Commissioning Kickoff Meeting Agenda respectively.

1.2  Design & Submittal Reviews

Three separate design reviews were performed by IMEG at the 100% DD, 90% CD and 100% CD phases. Each
review comment was labeled with one of three actions; recommendation, submit response and correct in
subsequent submission. After each review, the comments were issued to the design team to respond
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accordingly. The responses from the design team were then back checked by the CxA in the subsequent drawing
sets. The final design review comments from the 100% CD review are included in Appendix C: Design Reviews.

IMEG also performed MEP submittal reviews throughout the construction process for all equipment on the
master equipment list. The reviews provided an extra set of eyes to ensure the equipment ordered and installed
fulfilled the performance requirements outlined in the drawings and specifications. Comments were issued to
the architect who compiled them, along with the design engineer’s comments, and returned them to the
associated subcontractor. Each submittal had to be approved by both the CxA and the design engineer before
the equipment could be ordered. In some instances, submittals went through multiple rounds of revisions and
reviews before they were accepted. A review of the HVAC controls submittal concluded the reviews as a final
check that all control devices and sequences of operation (SOO) were in agreeance with the design documents.

1.3  Construction Observations and Site Visit Reports

Construction observation site visits were performed to inspect the ongoing work before installation was
finalized. Deficiencies in the installation were noted in site visit reports, which were issued to the team. The site
visits revealed very few deficiencies in the installation, with the only major issues related to the protection of
equipment, installation conflicts and equipment access. Examples of the issues identified are described below:

e Light fixtures had been installed above the doors in the air handling unit (AHU) mechanical rooms, which
blocked the AHU access doors from opening all the way.

e Some of the equipment, particularly the underfloor troughs, AHU filters and floor drains, were not being
properly protected during construction.

e Several fire smoke damper actuators were blocked by wall studs or piping and could not be removed
for service or replacement.

All issues identified during site observations were tracked in the Cx Issues Log and were resolved. For all site
visit reports, see Appendix D: Site Visit Reports.

1.4 Pre-Testing Checklists

IMEG generated Pre-Testing Checklists (PTCs) for each piece of equipment within the scope of work. The
purpose of the PTCs was to provide IMEG with documentation that the equipment installations were complete
and that they had been installed per any details/specs in the design documents. The PTCs were sent to the GC
to distribute them to the associated subcontractors. The PTCs were to be filled out by the contractors and sent
to IMEG for review prior to functional acceptance testing. IMEG inquired about the completion of the PTCs in
the weeks leading up to functional testing, however the completed forms were never received. This led to
incomplete equipment installations at the time of functional acceptance testing, causing several pieces of
equipment and systems to fail during the initial testing. The blank PTCs have been provided in Appendix E: Pre-
Testing Checklists.
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1.5 TAB Review

After installation and balancing, the preliminary TAB report was reviewed in its entirety. The review was
performed prior to functional testing and the comments were issued to the general, mechanical and TAB
contractors. The preliminary report was found to be missing several of the building systems, including soffit fans
5 through 9 and the domestic hot water system. The TAB contractor coordinated with the mechanical contractor
to address the deficiencies with the systems that could not be balanced during the initial visit. Once the
corrections had been made, the TAB contractor returned to the site to complete a final balance and issued a
revised TAB report. IMEG’s review of the revised TAB report revealed no major issues with the balancing of the
buildings’ systems. The final TAB report is available in Appendix F: TAB Report.

1.6  Functional Acceptance Testing

Functional acceptance testing performed by IMEG consisted of thorough point-to-point verification and sensor
calibration, followed by detailed control sequence testing. The following equipment and controls were tested
by IMEG:

e (2) Boilers

e (7) Pumps

e (8) Air Handling Units

e (6) Electric Unit Heaters

e (2) Hot Water Unit Heaters

e (1) Duct Mounted Electrical Heater
e (19) Linear Unit Heaters

e (3) Exhaust Hoods

e (9) Soffit Fans

e (9) Exhaust Fans
e (6) Inline Fans

e (4) Fan Coil Units
e (3) Under Floor Fan Coil Units

e (1) Plate and Frame Heat Exchanger

e (1) Energy Recovery Ventilator

e (1) Centrifugal Separator

e (109) UFAD Floor Troughs (50% sample)

e UFAD Air Registers

e Vehicle Gas Detection System

e DDC Temperature Controls

e Various Grilles, Registers and Diffusers

e Lighting and Daylighting Controls (50% sample)
e (1) Domestic Water Heater

e (1) Hot Water Recirculation Pump
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e (3) Sump Pumps
e (3) Remote Water Chillers

The onsite functional testing occurred over the course of 2 separate weeks, with 1 week dedicated to general
equipment inspections and point-to-point checkouts, and 1 week for sequence testing and BAS graphics review.
Throughout the testing and re-testing period, IMEG received onsite assistance from the general, mechanical,
electrical and controls contractors. With their assistance, and the assistance of the library facilities staff, IMEG
was able to successfully complete the testing of all applicable systems. The completed test forms can be found
in Appendix G: Functional Acceptance Tests.

1.6.1 Seasonal Testing

Seasonal testing was included as an option in the project scope if it was deemed necessary during the initial
functional acceptance testing. Due to varying weather conditions during the initial testing, and the functionality
of the chilled water (CHW) and heating water (HW) systems, both the heating and cooling modes of the AHUSs,
floor troughs, unit heaters and fan coil units were able to be fully tested. The testing revealed no major issues
with the heating and cooling modes of the auxiliary equipment, which was considered fully tested and would
require no further offseason testing.

1.6.2 Issue Re-testing and 10-Month Building Operations Review

Once the issues from the initial round of functional testing were confirmed to be addressed by the contractors,
IMEG performed a follow-up visit to retest any outstanding issues. The follow-up visit occurred during the
summer of 2021 with the assistance from the controls contractor and general contractor. After the follow-up
visit only a few issues remained outstanding. These items remained on the Cx issues log and were tracked to
completion prior to the end of the warranty period.

Following the issue re-testing, a 10-month building review was also conducted by IMEG to verify that the
building systems were still operating to the library’s standards. IMEG met with the facilities staff onsite to discuss
any issues with the building systems during the first 10 months of operation and completed a visual inspection
of all MEP equipment. Two new issues related to a roof leak and a bad exhaust fan belt were identified and were
added to the Cx issues log. These items were tracked to completion prior to the end of the warranty period.

1.7 Issue log and Closeout

All issues discovered during the commissioning process were documented and tracked in the Cx Issues Log. The
Issues Log was distributed to all Cx team members, and meetings were held on site and via phone conference
to address the noted issues and reach a resolution. Resulting actions from these meetings were documented
and updated as progress was made and solutions to the issues were implemented. As of the date of this report,
all issues identified during the commissioning process have been resolved.

The following list highlights the most significant issues that were revealed through functional acceptance
testing, and their resolutions:
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e There was excessive negative pressure in the well water system when it turned off and the blowdown
sequence occurred. Air was sucked into CS-1 instead of water/sediment flowing outward. The
mechanical contractor installed a check valve in the well water line and this addressed the issue.

e The sensor module for SP-2 was mounted too high. The high-level float was stopped by the sump cover
grate before it triggered the alarm. The mechanical contractor lowered the sensor module to allow more
clearance for the high-level float and this addressed the issue.

e Neither EPO switch in the main mechanical room was shutting off B-2. The electrical contractor
addressed a wiring issue with the EPO switches and it addressed the issue.

e The condensate drain for the domestic water heater was not equipped with an acid neutralizer kit. The
mechanical contractor installed one to address the issue.

e The thermostat for SF-5 was not installed in an accessible location. The mechanical contractor relocated
the thermostat into an accessible area in the loading dock.

e The original control sequence for EF-3 allowed the fan to completely turn off if the building pressure
dropped below 0.002". During this scenario there was no exhaust being pulled from the main bathrooms
and janitor closets on each floor. The controls contractor adjusted the sequence to have the fan operate
continuously during occupied hours. The fan now runs at minimum speed whenever the building
pressure is below 0.01". The fan speed then increases as building pressure goes above that. The fan
then shuts off during unoccupied hours and only turns on if the BSP gets above 0.02".

e Several of the floor registers were not opening during cooling mode. The equipment rep and mechanical
contractor found that some of them had become blocked with debris and others had the wires
disconnected. They cleaned out the registers and reconnected the wires and this addressed the issue.

e The HW valves for the floor troughs in rooms 302 and 309 were staying open during cooling mode. The
equipment rep replaced the valve actuator for room 309 and fixed a wiring issue with the thermostat in
room 302. Both valves now operate correctly.

For a complete list of the issues and their resolutions, see the Issues log in Appendix H: Issues Log.
1.7.1 Owner Training

Training of the owner’s maintenance staff on the various MEP systems was provided by the associated sub-
contractors. The trainings covered the overall purpose of all major MEP equipment/systems, including the
required interactions of staff to properly operate and maintain the equipment. All trainings were held onsite at
the end of functional testing. IMEG performed owner training verification by attending each training to ensure
they covered the necessary information. IMEG also provided input during the trainings based on lessons learned
during the functional testing phase. Once the trainings were complete, IMEG verified with the attendees that
they were satisfied with the training and felt comfortable operating and maintaining the systems. The owner
training attendance sheets are available in Appendix I: Owner Training.
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Appendix A: Commissioning Plan
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1.0 Drafts
Draft Version Description Issue Date
Draft #1 Draft Commissioning Plan presented to Cx team for comment June 27, 2018
Draft #2 Draft for Commissioning Kickoff meeting June 25, 2019
Final Final Commissioning Plan with updated Cx completion dates June 8, 2023

2.0 Overview

2.1. Abbreviations and Definitions
The following are common abbreviations used in this document:

AlE Architect and Design Engineers MC Mechanical Contractor

CxA Commissioning Authority MEP Mech, Elec, and Plumb Engineers
CcC Controls Contractor Mfr Manufacturer

Cx Commissioning PTC Pre-Testing Checkout

EC Electrical Contractor PM Owner’s Project Manager

FAT Functional Acceptance Test Subs | Subcontractors to General

GC General Contractor TAB Test and Balance Contractor

2.2. Purpose of Commissioning
The purpose of commissioning is to:

e Ensure design intent is documented.

e Ensure design intent is met, through plan, specification, and submittal reviews.

e Ensure project is built to meet design intent, through construction observations and functional
testing.

e Ensure proper operation and maintenance of the facilities’ systems past initial occupancy.

2.3. Purpose of Commissioning Plan

This plan provides a basic explanation of the requirements and testing procedures to be performed by the
commissioning team. Communication and teamwork are critical to the success of the commissioning
process. This plan lays out a general protocol for project communication, issue resolution, and problem
escalation.

The commissioning process should be considered by all team members to be a critical path scheduling
item. The completion of commissioning can affect the owner’s date of occupancy, the date of substantial
completion, and consequently the timeliness of the contractors’ final payments.

The plan should be considered a “living document”. It will be presented in the commissioning kickoff
meeting as a draft for a structure for the commissioning process. If team members agree on a more
appropriate or efficient strategy, the plan will be updated accordingly and reissued to the commissioning
team.
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2.4. Commissioning Scope
The commissioning scope includes, but is not limited to, the following systems:

Mechanical Systems

(2) Boilers

(7) Pumps

(8) Air Handling Units

(6) Electric Unit Heaters

(2) Hot Water Unit Heaters

(1) Duct Mounted Electrical Heater
(19) Linear Unit Heaters

(3) Exhaust Hoods

(9) Soffit Fans

(9) Exhaust Fans

(6) Inline Fans

(4) Fan Coil Units

(3) Under Floor Fan Coil Units

(1) Plate and Frame Heat Exchanger
(1) Energy Recovery Ventilator

(1) Centrifugal Separator

(2) Portable Fume Hood

(109) UFAD Floor Troughs (50% sample)
UFAD Air Registers

Vehicle Gas Detection System

DDC Temperature Controls

Various Grilles, Registers and Diffusers

Electrical Systems

Lighting and Daylighting Controls (50% sample)

Plumbing Systems

3.0

(1) Domestic Water Heater

(1) Hot Water Recirculation Pump
(3) Sump Pumps

(3) Remote Water Chillers

General Building Information

Project: Missoula Public Library

Address: 455 East Main Street
Missoula, MT 59802

Building Type: Library

Building Area: 110,000 sqft

Construction Period:  September 2018 through September 2020

Salt Lake City ¢ 4760 S. Highland Drive, Suite 106 ¢ Salt Lake City, UT 84115 « main: 801.360.7024 fax: 303.796.6099 » www.imegcorp.com



4.0 Commissioning Team Contact Information

Team Member

Owner

Contact Name

Honore Bray

Larry Farnes

Address

Missoula Public Library
301 E. Main Street
Missoula, MT 59802

Title
Library Director

Phone
406-239-5144

Missoula Public Library: Commissioning Plan 5 of 12

Email

hbray@missoula.lib.mt.us

Facilities Manager

406-258-4756

Ifarnes@co.missoula.mt.us

Owner’s Rep

Dagmara Larsen

MSR Design
710 S. 2" Street, 8 FIr

Project Manager

612-638-7511

dagmara@msrdesign.com

Craig Schaeffer

Missoula, MT 59801

Byoungjin Lee Minneapolis, MN 55401 Associate 612-359-3214 byoungjin@msrdesign.com
Jon Sears A&E Architects Cﬁ:rt]rgcgf" 406-721-5643 jsears@ae.design
Architect 222 North Higgins Avenue g
Brandon Prinzing Missoula, MT 59802 Architect 406-721-5643 bprinzing@aearchitects.com
Arian Bloomfield Electrical Engineer 406-542-4819 abloomfield@m-m.net
MEP Morrison-Maierle
Engineer Eric Webber 1055 Mount Avenue Mechanical Engineer 406-542-4834 ewebber@m-m.net

Plumbing Engineer

406-542-8880

cschaeffer@m-m.net

Lighting Engineer

Brennan
Schumacher

Mazzetti & GBA
1600 Stout Street, Suite 450
Denver, CO 80202

Lighting Designer

720-644-5044

bschumacher@mazzetti.com

Commissioning

Matt Carsner

IMEG Corp

Commissioning Lead

801-360-7024

matthew.e.carsner@imegcorp.com

Commissioning

Jarrett Ermels

Missoula, MT 59808

. Troy Kelley 4760 S. Highland Drive, Suite 106 303-579-1326 troy.n.kelley@imegcorp.com
Authority Salt Lake City, UT 84115 cOmg?:s?;nin
Michael Giere Agent 9 630-780-7528 michael.a.giere@imegcorp.com
Steve Miller Project Manager 406-529-3349 smiller@daconstruction.com
General Dick Anderson Construction Inc
e Josh Mullaney 2525 Palmer Street, Suite 1 Superintendent 406-498-0414 jmullaney@daconstruction.com

Project Engineer

406-241-1532

Jarrett.ermels@daconstruction.com

Kalispell, MT 59901

Mechanical & Matt Lane Tri-County Mech & Elec Project Manager 406-459-4413 matt@tcmemt.com

Electrical 3139 Bozeman Ave, P.O. Box 5928

Contractor Rodney Lamping Helena, MT 59604 Project Engineer 406-443-4291 rodneyltcme@icloud.com

Controls Johnson Controls

Contractor Dean Duffy 1185 N. 14", Suite #4 Project Manager 406-586-2004 dean.m.duffy@jci.com
Bozeman, MT 59715

TAB Precision Air & Water Balance

Contractor Jeremy Kiehn 111 1%t Ave Project Manager 406-257-3013 jeremyk@precision-TAB.com
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5.0 The Commissioning Process

5.1. General Management Plan

IMEG coordinates the commissioning activities and will report to the PM. IMEG’s responsibilities, along with
those of the other Cx Team members, are detailed in this Cx Plan. The Cx process will require the
coordinated effort of all team members in order to meet the objectives of the Owner’s Project Requirements
and the Contract Documents.

5.2. General Protocols
The following protocols will be used on this project:

Protocol

For requests for information (RFI) or formal | IMEG goes first:
documentation requests: ___direct to Sub or A/E
___through the PM
v__through General Contractor (GC) and A/E.

For notifying contractors of deficiencies: IMEG documents deficiencies through the GC (copy to PM), but
may discuss deficiency issues with subcontractors prior to
notifying the GC.

For scheduling commissioning meetings: IMEG selects the date and schedules through the:
___PMm,
v_GC

The CxA schedules and notifies attendees directly.

For making a request for significant IMEG has no authority to issue change orders.

changes:

For making minor changes in specified All necessary changes in sequences of operations must be
sequences of operations: approved by the ME. IMEG may recommend changes in

sequences of operation to correct operational deficiencies and/or
to improve efficiency or control. Recommended changes will be
submitted to the Design team via RFI.

Subcontractors disagreeing with requests Attempt to resolve issues with Subs first, then with GC and PM if
or interpretations by IMEG shall: necessary. Issues may require input from the A/E.

Salt Lake City * 4760 S. Highland Drive, Suite 106 * Salt Lake City, UT 84115 ¢ main: 801.360.7024 fax: 303.796.6099 » www.imegcorp.com
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5.3. Commissioning Tasks and Team Member Responsibilities
The responsibilities of various parties in the commissioning process are provided in this section.

5.3.1. Commissioning Agent (CxA)

The CxA is not responsible for design concept, design criteria, code compliance, general construction
scheduling, cost estimating, or construction management. The CxA may assist with problem-solving
deficiencies, but ultimately that responsibility resides with the GC and the A/E team. The primary role of
the CxA is to develop and coordinate the execution of a testing plan to verify and document that systems
are functioning in accordance with the design intent and the Construction Documents.

Design, Construction and Acceptance Phase
e Coordinates and directs all commissioning activities. Work with the GC and owner to ensure
that commissioning activities are scheduled.

e Maintain an up-to-date Cx Plan.
e Plan and conduct the commissioning kickoff meeting.

+ Complete a review of the OPR, BOD, and design documents to verify that the program’s goals
are properly included in the design documents.

¢ Reguest and review additional information required to perform commissioning tasks, including
operations and maintenance (O&M) materials, contractor start-up and checkout procedures,
and sequences of operation.

e Perform review of all contractor submittals related to equipment included in the commissioning
scope.

¢ Develop training plan for all commissioned systems to ensure contractors meet the owner’s
requirements for operator training.

« Perform construction site observation visits to confirm installation is per the plans and
specifications.

e Write and distribute pre-testing checkouts.
¢ Review completed pre-testing checkout and start-up reports.
¢ Review completed TAB report.

e Develop and issue Functional Acceptance Test (FAT) documents for the equipment and
systems on the master equipment list to be commissioned.

e The Functional Acceptance Tests, per IMEG, provide functional testing procedures. Functional
Acceptance Testing will not commence until the systems are complete, the systems are
reported as functioning as per the design intent, the DDC program has been loaded and de-
bugged and the preliminary TAB report has been approved by the engineer.

e Coordinate, witness, and document functional acceptance tests completed by installing
contractors. Coordinate retesting as necessary until satisfactory performance is verified.

¢ Maintain a master deficiency and resolution record (Issues Log). Provide the GC and Owner
with written progress reports and test results with recommended actions.

e Verify and document that contractor training for the owner’s operating personnel, on all
commissioned systems, has met the owner’s requirements.

e Prepare a final commissioning report.

e Complete seasonal functional testing (if necessary) of desired equipment in opposite season
than original functional acceptance testing.
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Perform a post occupancy system operation review at 10 months after substantial completion.
Review the operation of the systems and assist in resolution or operational issues, recommend
system fine tuning as appropriate.

5.3.2. Design Team (A/E)

Construction and Acceptance Phase

Provide design intent and sequence of operation documentation as required by IMEG.
Participate in commissioning meetings as necessary to provide insight to design intent.
Assist in resolution of system deficiencies identified during commissioning.

Review and approve TAB report.

Review and approve the O&M manuals.

5.3.3. Owner

Construction and Acceptance Phase

Participate in commissioning meetings as necessary to communicate design, operational, and
maintenance preferences.

Arrange for facility operating and maintenance personnel to participate in commissioning
activities and training sessions.

Provide final approval for the completion of the commissioning work.

5.3.4. General Contractor (GC)

Construction and Acceptance Phase

Facilitate the coordination of the commissioning work by IMEG.
Develop a commissioning milestone schedule with the assistance of IMEG.

Notify Owner and IMEG via email of all on-site commissioning related activities. 48 hours
advanced notice is required.

Attend commissioning kickoff meeting and additional meetings, as necessary.

Furnish copies of construction documents, addenda, change orders and approved submittals
and shop drawings related to commissioned equipment to IMEG.

Ensure that Subs execute their commissioning responsibilities according to the Cx Plan.
Issue Training schedules and agendas (per specifications) to Owner.
Coordinate the training of owner personnel.

Prepare O&M manuals, according to the Specifications, including updating original sequences
of operation to as-built conditions.

5.3.5. Mechanical and Electrical Contractors

Construction and Acceptance Phases

Attend commissioning kickoff meeting and additional meetings, as necessary.

Provide additional requested documentation, prior to normal O&M manual submittals, to IMEG
for development of start-up and functional testing procedures.

Notify IMEG with at least two weeks of notice of any ductwork and/or piping testing. Supply
documentation with signature of CxA and/or Owner witness.
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e Assist in clarification of operation and control of commissioned equipment where the
specifications, control drawings or equipment documentation is not sufficient for writing detailed
testing procedures.

¢ Develop a start-up and checkout plan for all commissioned equipment based on manufacturer’s
recommendations and pre-testing checkout from IMEG. Submit to CxA for review and approval
prior to startup.

¢ Notify CxA with at least two weeks of notice of any start-up activities that will occur.

« During the startup and checkout process, execute the discipline-related portions of the pre-
testing checkout for all commissioned equipment. Perform and clearly document all completed
startup and system operational checkout procedures.

e Resolve A/E punch list items before functional testing.

e Assist with functional acceptance testing, under the direction of IMEG, for commissioned
equipment.

¢ Resolve equipment or system deficiencies and retest as required to verify modified
performance.

¢ Prepare O&M manuals according to the Specifications, including updating original sequences
of operation to as-built conditions.

¢ Provide training of the Owner’s operating personnel as specified.

e Coordinate with equipment manufacturers to determine requirements to maintain the validity
of warranties.

5.3.6. TAB Contractor

Construction and Acceptance Phases
e Attend commissioning kickoff meeting and additional meetings, as necessary.

¢ Notify CxA with at least two weeks of notice of any start-up activities that will occur.
e Prepare a TAB execution plan.

e Air and water TAB shall be completed with discrepancies and problems resolved before
functional testing.

e TAB contractor will complete a final TAB report and submit to IMEG for review.

5.3.7. Controls Contractor

Construction and Acceptance Phase
e Use the supplied written commissioning specification, testing documents and Cx plan.

e« Complete all pre-testing checkouts, including point to point verification.
e Coordinate installation of controls systems with GC and related disciplines as necessary.
e Participate in functional testing as necessary.

e Verify that coordination, installation, quality control, and sub-contractor testing has been
completed, and that all installed equipment and systems comply with the requirements of the
contract documents.

¢ Resolve controls related issues as they are found.
¢ Provide training of the Owner’s operating personnel as specified.

e Provide as-built version of the control drawings and sequences of operation shall be included
in the final controls O&M manual submittal.
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5.3.8. Equipment Suppliers

Construction and Acceptance Phase
e Provide requested submittal data, including detailed start-up procedures and specific
responsibilities of the Owner to keep warranties in effect.

* Provide information requested by CxA regarding equipment sequence of operation and testing
procedures.

e Assist in equipment testing per agreements with contractors.

e Coordinate the participation of representatives of equipment manufacturers in training of
owners personnel.

5.4. Commissioning Process Descriptions

5.4.1. Meetings
e Cx Kickoff Meeting

o Cx Team introductions
o Review Cx Process, management protocol, Cx Plan and team member responsibilities.
e Construction/Acceptance Phase

o Meetings; beginning with functional testing and recurring as necessary to coordinate
issue resolution.

5.4.2. Owner’s Project Requirements and Basis of Design
e Owner’s Project Requirements (OPR)

o Document outlining the owner’s expectations for mechanical and electrical systems,
including controls.

o Developed by the Owner during DD phase.
o Reviewed by the CxA.
e Basis of Design (BOD)

o Document outlining design elements and assumptions — how the design team is
responding to the Owner’s needs.

o Developed by the design team during the CD phase.
o Reviewed by the CxA.

5.4.3. Pre-Testing Checkouts
e PTCs are checkout forms developed by the CxA, managed by the GC, and completed by the
installing contractors.

e PTCs are created for all equipment to be commissioned, and include items from drawings and
specifications. Completion of PTCs ensures equipment is completely installed per contract
documents prior to FAT.

e CxA will review checkouts prior to FAT.

5.4.4. Equipment Startup
e The GC is responsible for developing a startup/checkout schedule, to coordinate the following
activities: Equipment startup, PTC completion, TAB completion, Functional testing.

e The team will meet to review the schedule prior to startup activities.
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5.4.5. Functional Acceptance Tests
e The CxA schedules FAT through the PM, GC and affected Subs, but only after PTCs are
complete.

e All air-side and water-side test and balance work is required to be completed before FAT of a
component or system commences.

e The CxA works with the Subs to execute FAT of all equipment and systems according to the
Cx Plan.

e Point-to-point testing of the building automation system is performed by the CC prior to it being
used to verify performance of other components or systems.

e Testing proceeds from components to subsystems to systems, and finally to interlocks and
connections between systems.

e Multiple identical pieces of non-life-safety or otherwise non-critical equipment may be
functionally tested using a sampling strategy.

e The CxA documents the results of each test. Deficiencies are added to the Issues Log.
Deficiencies that are corrected immediately are then retested.

5.4.6. Required Documentation
e The CxA requires the following:

o COBs, ASls, RFIs related to Cx scope of work. (A/E)

o Contractor equipment submittals relating to Cx scope of work. (A/E, GC)
o TAB contractor’s final TAB report. (TAB, GC)

o Equipment manufacturer’s start-up forms. (MC, GC)

5.4.7. Facility Staff Participation
o The Owner’s facilities operating staff are encouraged to participate in the testing process and
will attend training sessions held by the contractors to review the operation of all major
commissioned systems.

e The CxA will notify the PM, who will then notify the facility staff when the commissioning events
will occur.
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6.0 Commissioning Schedule

S R
OPR/BoD/DD Reviews: 2/12/2018 15 7/9/2018
Issue Cx Specs: 5/1/2018 1 5/1/2018
Submittal Reviews: 9/9/2018 20 7/12/2019
Cx Kickoff Meeting: 6/25/2019 1 6/25/2019
Pre-Testing Checkouts Distributed to Subs: 9/12/2019 1 9/12/2019
Jobsite Observation (4 visits): 11/6/2019 4 7/9/2020
Contractor MEP Start-up Complete: 6/29/2020 15 7/17/2020
TAB Report Review: 8/3/2020 2 8/4/2020
Functional Acceptance Testing: 8/10/2020 10 8/28/2020
Operator Training Verification: 8/26/2020 2 8/28/2020
Cxing Issues Log Resolution: 8/31/2020 300 9/17/2021
Substantial Completion: 9/30/2020 1 9/30/2020
O&M Manual Review: 3/22/2021 1 3/22/2021
Soft Opening: 5/12/2021 1 5/12/2021
Seasonal Testing/Retesting : 6/10/2021 1 6/10/2021
10 Month Building Operations Review: 6/11/2021 1 6/11/2021
Grand Opening: 7/14/2021 1 7/14/2021
Final Cx Report Complete: 6/5/2023 5 6/9/2023
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Missoula Public Library (ONSULTING ENGIN
Commissioning Kickoff - Agenda

Date:
Location:

From:

June 13, 2019
Microsoft Team Meeting

Matthew Carsner
Commissioning Lead
MKK now IMEG

e Introductions

o

Commissioning Group self-introductions

e Commissioning Approach

@)
@)
@)

3 Party Owners Rep
Provide recommendations/observations not instruction
Follow LEED v4 Fundamental & Enhanced Commissioning requirements

¢ Commissioning Documents

@)
@)
@)

Commissioning Plan & Commissioning Specifications
Refer to section 5.4 Commissioning Process Description on Cx Plan
Master equipment list of commissioned equipment (Cx Plan sec 2.4 Cxing Scope)

e Commissioning Activities

@)

o

Schedule coordination

= Maintain updated project schedule with Cx Activities integrated

Design Review

= Completed before Permit Set

Submittal Reviews

= Completed for all commissioned equipment

Site Visit/Field Observation

= Identify issues in Field Observation Report then track in Cx Issues Log
= Example Field Observation Report

Construction Meetings

= |ssues log and Scheduling Meetings
= Example Issues Log

Pre-Testing Checklists (PTC)

= Communication protocol

= If contractor has installation checklist, MKK now IMEG can review and approve for use
instead of MKK PTCs.

= Must be completed and reviewed by CxA before Functional Testing

= Example PTC

= Balancing report must be issued to CxA for review prior to Functional Testing
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Missoula Public Library MKK

Commissioning Kickoff — Agenda CONSULTING ENGINEERS, INC.
June 13, 2019
<¢IMEG
o Controls

»= Controls submittal review
= Point to point checkouts
= Control(s) alarms list
o Functional Acceptance Tests
= PTCs must be completed and reviewed
= TAB must be completed and report reviewed
= All deficiencies tracked in master issues log
» Re-tests may be charged to the contractor
= Example FAT
o Owner Training
= Onsite training for owner’s operating personnel on all major commissioned systems
= Current Facility Requirements and O&M Plan developed by CxA
o Closeout
= Everything on Cx Issues Log must be closed out
=  Systems Manual compiled by CxA
= Final Cx Report
o Ongoing Commissioning
= Seasonal testing completed by CxA if necessary
= 10 month post occupancy system operation review completed by CxA
= Ongoing Cx plan developed by CxA.
e Meetings
o Cx Kickoff
o Construction meetings (30 minutes at the end of each day of testing, as necessary)

e Questions????7?

Thanks to all who participated in the meeting. MKK now IMEG will distribute meeting minutes in
the next 48 hours. Please send any corrections back to MKK now IMEG within 48 hours of
receiving the meeting minutes.
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Action Code Key:

1 - Recommendation
2 - Submit Response
3 - Correct in Subsequent Submission

100% Construction Documents Cx Design Review Comments

Missoula Public Library

Last Update 07/11/2018

MKK

CONURLTING ENGINEERS, INC

50 pears and count

This review has been performed to fulfill the responsibility of the CxA to verify that the Owner's Project Requirements are being met in the design. The CxA is not responsible for the design concept, design criteria, or compliance with codes.

# Response. Action Code Drawing/Spec Remarks Design Team Response Status
100% DD - 1/15/18
1 Plumbing 1 Plumbing General [It is suggested to that a "rope style" water sensor to be installed in  |MKK - 20180622: Water sensors not added. Closed
raised floor around the perimeter of any plumbing fixture(s) located |Design team please provide response.
above the raised floor and at the edge of core restrooms. ldentifying - 20180710: Water sensors will be added as
leaks is very difficult in raised floor applications as water will leak into |an add alternate.
plenum and then flow until it finds a way through the concrete floor to
the ceiling below. The sensor will quickly guide facility staff to
general location of the problem. Without sensor, and this has been
seen in other projects, it can often take weeks to find out something
is leaking resulting in much greater cleanup efforts.
2 Plumbing 1 Plumbing General |Water intrusion into the raised floor is a concern. We suggest that all [MKK - 20180622: Floor drains have been added in Closed
rooms with a potential for significant water spillage are provided with |restrooms and floor sinks have been added in
surface floor drains and slopes to drain. Floor drains to janitors mech rooms. Closed
closets may be desired and were not found in drawings. Some
mechanical rooms appeared to be without floor drains.
3 Plumbing 2 Plumbing General [Itis unclear if the core area (where restrooms are) is a raised slab or [MKK - 20180622: Design team please provide Open
a raised floor. If not a raised slab then all wall mounted fixtures, response.
especially toilets, will require extra structural reinforcement. This can -20180710:
be accomplished with some large C-channels that the fixture carrier
is mounted to such that the load can be transferred to the structural
floor further below. Raised slab recommended.
4 Plumbing 3 Plumbing General  |Noticed a lot of mechanical equipment being shown and tagged in MKK - 20180622: Several pieces of mechanical Open
the plumbing drawings vs. just referenced. This could create some |equipment still have tags in plumbing drawings.
confusion as to what is under Div 22. -20180710:
5 Plumbing 3 P100 Suggest that there is a review of the clear area at water entry with MKK - 20180622: Equipment has been moved, Closed
adjacent components currently hitting clear space. Access to clear area is free from obstructions. Closed.
components is in question
6 Plumbing 3 P100U Discharge from TDs is sand/oil waste not RWL (rain water leader? |MKK - 20180622: RWL not defined in drawongs, Open
RWL not defined on cover). Same for discharge from interceptor. design team please provide response.
Please Clarify. -20180710:
7 Plumbing 1 P100U Have the AHJ requirements for double cleanouts on ST, SAN and MKK - 20180622: Design team please provide Open
SOW been met? response.
- 20180710:
8 Plumbing 3 P100U Review interceptor placement with structure; very close to foundation | MKK - 20180622: Interceptor moved futher from Closed
edge. structure. Closed.
9 Plumbing 3 Plumbing General hose bibb and/or wall hydrant locations not found. MKK - 20180622: Hose bib locations and Closed
10 Plumbing 3 Plumbing General |Show condensate risers for fan coils and maybe trough units (review |MKK - 20180622: No condensate piping diagram, Open
if sensible only). detail or riser shown for FCUs.
- 20180710: Condensate lines have been
added in 100% CD set.
MKK - 20180711: Reviewed. No condensate
piping shown to FC-3 or 4.
11 Plumbing P101 Circulation 113 - sink may need to be relocated. MKK - 20180622:Sink moved. Closed. Closed
12 Plumbing 1 P101 Janitors Closet - Floor drains are likely desired here. Typical of all MKK - 20180622: Floor drains have been added in Closed
janitors closets; see comment above. janitor closets. Closed
13 Plumbing 3 P101 Kitchen 104 - Show connections for kitchen fixture (assumed by MKK - 20180622: Connections shown. Closed. Closed
others) and show floor sink/floor drain locations.
14 Plumbing 1 P101 Restroom 102 - Floor drain may be desired MKK - 20180622: Floor drain added. Closed Closed
15 Plumbing 1 P102 Staff Lounge 220 - floor drain may be desired in restroom. MKK - 20180622: Floor drain not added. Design Open
team please provide response.
- 20180710: Will review
16 Plumbing 3 P102 Mechanical 223 - Floor drain is likely desired here; typical of all mech |MKK - 20180622: Floor sink added. Closed Closed
rooms.
17 Plumbing 2 M002 UFAD Trough - 57deg F LAT is fairly cool; watch placement near MKK - 20180622: Design team please provide Closed
seated occupant areas to avoid cold complaints. response.
- 20180710: DAT has been increased.
18 Mechanical 1 Mechanical General |AHUs - These units are located in on the floor mechanical rooms MKK - 20180622: Vibration isolation not specified Open

which are notorious for acoustical and vibration issues. Recommend
an acoustical consult, if not already, be brought on board so that their
recommendations can be implemented to obtain proper NC and
vibration criteria in adjacent occupied spaces. Very concerning with
fans and items like digital scroll compressors.

in drawings, design team please provide response.
- 20180710: Vibration isolation will be added
for AHUs.
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Action Code Key:
1 - Recommendation
2 - Submit Response

3 - Correct in Subsequent Submission

100% Construction Documents Cx Design Review Comments

Missoula Public Library

Last Update 07/11/2018

MK

0 i

CoMbaLnnG

ENGINEERS, I

This review has been performed to fulfill the responsibility of the CxA to verify that the Owner's Project Requirements are being met in the design. The CxA is not responsible for the design concept, design criteria, or compliance with codes.

# Response. Action Code Drawing/Spec Remarks Design Team Response Status
19 Mechanical 3 MO003 Linear UHs - Are these by Air Fixture? MKK - 20180622: Yes, 7-9 are missing from MEP Closed
coordination schedule.
- All LUHs have been aded.
MKK - 20180711: Reviewed. Closed.
20 Mechanical 1 MO003 HPs - Without schematic it is unclear how this will be pumped. MKK - 20180622: Heat pumps removed from Closed
These units are very finicky about minimum flow and we have seen |project. Closed
the reps provide incorrect minimum flow data in the past. Confirm
and ensure flow rates meet factory defined minimum flow
requirements.
21 Mechanical 3 MO003 Missing information on equipment schedules for pumps, Air MKK - 20180622: Still missing information. Closed
separators, FCUs and expansion tanks prevent a thorough review of - 20180710: All infor has been added in 100%
the design CD set.
MKK - Reviewed. Closed.
22 Mechanical 1 MO007 For DDs it would be nice to see controls/schematics for the central |MKK - 20180622: Schemaic for central plant is Closed
plant heat pump / geothermal system, the AHUs, the ERVs, etc... shown but no control sequences.
- 20170710: Sequences have been added in
100% CD set.
MKK - 20180711: Reviewed. Closed.
23 Mechanical 3 MO007 UFAD Trough - These are scheduled for cooling as well. Update MKK - 20180622: Controls schematic needs to be Closed
controls. revised.
- 20180710: Cooling has been removed.
24 Mechanical 3 M100 Identify generator engine exhaust discharge location and material. MKK - 20180622: Discharge location not shown. Closed
- 20180710: Exhuast discharge has been
shown and noted in 100% CD set.
MKK - 20180711: Reviewed. Closed.
25 Mechanical 2 M100 Review to see if room is required to be rated. MKK - 20180622: Desing team please provide Open
response.
- 20180710: Please provide further
clarification.
26 Mechanical 1 Mechanical General |UFAD Layout - It is very important that the final layout of floor MKK - 20180622: Desing team please provide Closed
diffusers (electrical outlets as well) be coordinated with the final response.
furniture plan. This should then be coordinated / reviewed again - 20180710: Has been coordinated with
during submittals and verified, by the GC, in the field. Have seen curretn furniture plan as best as possible, furnitre
multiple jobs where the furniture installer still lands something ona |plans are continously changing and will need to
floor diffuser. coordinate again at a later date.
27 Mechanical 1 Mechanical General |Returns - Recommend sizing return grilles, where needed, to no MKK - 20180622: Design team please provide Closed
more than 200 FPM. response.
- 20180710: Addressed in 100% CD set.
MKK - 20180711: Reviewed. Closed.
28 Mechanical 1 Mechanical General |Perimeter Returns - Recommend continuous or nearly continuous MKK - 20180622: Added as add alternate. Closed. Closed
returns around the perimeter of the building. This will help facilitate
moving air out of the space and enhancing trough operations.
29 Mechanical 1 M104 Meeting Room A & B - This is where the large 150 CFM diffusers, in |[MKK - 20180622: 6 additional UFAD diffusers Closed
our opinion, don't work as well. Yes the temperature is warmer (65 |have been added. Closed.
deg F displacement like) but you will still get cold complaints near the
outlet and then you have a number of occupants too far away who
can get hot; this room is very dense. High density rooms like this,
with UFAD, are very difficult to avoid this situation. More smaller
outlets could help even out the distribution. Also review UFAD
displacement diffuser options to help push air further along the floor.
Honestly one of the areas where overhead or even sidewall
displacement could potentially clean this up.
30 Mechanical 1 Mechanical General |UFAD Distribution - Consider Air Highways OR a fabric system like |MKK - 20180622: Design team please provide Closed
"under floor sox". Air highways are just the two sides of sheet metal |response.
and use the raised floor and structural floor to complete the system; - 20180710: Fabric ductowrk has been added
you do need to seal the tile seems. This could be a cost savor. We [in 100% CD set.
mention the "under floor sox" as just another option; we have a job  |[MKK - 20180711: Reviewed. Closed.
where it is actually coming in cheaper than air highways.
31 Mechanical 1 Mechanical General |Plenum Sealing - Be sure to closely review the sealing details around - 20180710: Note has been added on each Closed
the perimeter, column enclosures, walls to structure, etc... These mechanical plan and reviews will be completed
create very serious leaks that can bypass the occupied space. throughout the construction.
Whereas leaks out of the tile itself (typically 0.10 cfm/SF) can be
accounted for in the load calculations and provide air to the space.
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Action Code Key:

1 - Recommendation
2 - Submit Response
3 - Correct in Subsequent Submission

100% Construction Documents Cx Design Review Comments

Missoula Public Library

Last Update 07/11/2018

MK

CONPULTING ENGINEERS, IN(
$0 years an :

This review has been performed to fulfill the responsibility of the CxA to verify that the Owner's Project Requirements are being met in the design. The CxA is not responsible for the design concept, design criteria, or compliance with codes.

# Response. Action Code Drawing/Spec Remarks Design Team Response Status

32 Mechanical 1 Mechanical General |UFAD Distribution - Very critical to coordinate crossings of the - 20180710: Crossings have been coordinated Closed
distribution duct in the plenum. Need to coordinate crossings for and flexible ductwork will allow for crossings in
data/power as well in addition to HWS/R & CWS/R. tighter spaces.

33 Mechanical 1 Mechanical General |UFAD Distribution - On runouts recommend that multiple inject points - 20180710: Please provide further Open
with volume dampers be provided for flexibility. clarification.

34 Mechanical 1 Mechanical General |UFAD Mockup & Pressure Test - Recommend taking an exterior MKK - 20180626: Floor mockup will be created Closed
corner early in the project and doing a mockup with floor plenum and tested at beginning of construction.
pressure test. This will allow the team to test out means/methods of
the plenum seals along the exterior walls, interior column enclosures,
etc... Typically this is done by installing a small portion of the access
floor and sealing the exposed edge with reinforced polly. Then using
a duct pressure testing system inflate the plenum and test leakage at
various pressures; 0.05, 0.10, 0.15. Compare those to the
manufacturers expected leakage. Typically tile seams will need to be
taped and any outlets (diffusers, electrical) removed. This is really a
test of the exterior edge and column conditions. We have found this
to be beneficial on a few UFAD jobs.

35 Mechanical 1 Mechanical General |Underfloor plenums: Noted on drawings is the importance on sealed [MKK - 20180626: Floor mockup will be created Closed
penetrations for plumbing and electrical. MKK's experience is that and tested. Several site visits will also be
even when reminding the construction team about this issue, there |completed by design team and Cx team to inspect
are still leaks in the floor plenum. This can prevent the mechanical plenum construction.
system from operating as designed. The plenum should be
considered as low pressure duct and sealed as such.

36 Electrical 1 EL001 Please Indicate if the power is per unit of length in the following MKK - 20180705: Specified in luminaire schedule Closed
luminaires: E4, G1, G2, P1, R1, R4, R5, R6, R9, S4, S5, UC and W1 |per light fixture. Closed.

37 Electrical 1 ELO01 Clarify if luminaire distribution type Type Ill Short or Type Il Medium Open
(per catalog nomenclature). It is believed these Types are per NEMA
not IESNA. Consider removing "IESNA" from description so as not to
be confused with IES (the latest name for the IESNA) cut-off
classifications.

38 Electrical 3 ELOO1 Adding dimming type or on/off only indication for each luminaire type Open
in schedule may be desired. This helps the controls vendor and
contractors ensure they've included all equipment necessary for
desired intent.

39 Electrical 3 EL002 It is unclear how site lighting is to meet IECC 2015 Section C405.2.5 |MKK - 20180705: Exterior lighting has been Open
Exterior lighting controls. broken down into zones, but control sequence

does not appear to be specified.

40 Electrical 3 EL002 Provide egress lighting from exit discharges to public way may be Open
required here. (Definitions per IBC.)

41 Electrical 3 EL002 It is unclear where the location for the Graphic Wall Pod is (nPOD MKK - 20180705: Graphic wall pod (nPOD GFX) Closed
GFX) removed. Closed.

42 Electrical 3 EL003 Power supply devices for the nPOD GFX not found MKK - 20180705: Graphic wall pod (nPOD GFX) Closed

removed. Closed.

43 Electrical 3 ELO003 In diagrams it shown a daylight sensors but these devices are not MKK - 20180705: Daylight sensors shown, but Closed
shown in the lighting plans. daylight zones are not, see ltem #46. Closed.

44 Electrical 3 ELO03 In order to understand the lighting controls diagrams, please include Open
a lighting control narrative in the drawing.

45 Electrical 3 ELO03 The graphics controls shown in the diagrams such as nGYW2 and Open
nPOD are not found on the lighting plans.

46 Electrical 3 Lighting General Per IECC 2015, Section C103.2-11 indicated location of daylight MKK - 20180705: Daylight zones not shown. Open
zones on floor plans.

47 Electrical 3 EL100 Not Found: Emergency lighting for exit stairs and egress path. MKK - 20180705: Stairwell section plans not Open
Specific control of occupancy sensor control and overrides. So that  |shown and lighting controls not specified.
lights go to full brightness under emergency power. Information not
found.

48 Electrical 3] EL100 Not found was the proposed location for the graphics controls such |MKK - 20180705: Changed to Nexlight LCPs, Closed
as nGYW2 and nPOD proposed location shown on EL002. Closed.

49 Electrical 2 EL101 In room 134 (classroom) an occupancy sensor and two time switches|MKK - 20180705: Timed switches have been Closed
were included in the lighting control, evaluate if time switches are removed, one dimmer switch has been added.
desired. Switch location is important.

50 Electrical 2 EL101 The time switch in room 117 (Mcat) may need to be relocated to the |MKK - 20180705: Timed switch has been moved Closed

near wall. Add required occupancy sensor and evaluate need for
timed switch.

to wall near the door, occupancy sensor has been
added. Closed.
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Action Code Key:

1 - Recommendation
2 - Submit Response
3 - Correct in Subsequent Submission

This review has been performed to fulfill the responsibility of the CxA to verify that the Owner's Project Requirements are being met in the design. The CxA is not responsible for the design concept, design criteria, or compliance with codes.

100% Construction Documents Cx Design Review Comments

Missoula Public Library

Last Update 07/11/2018

MKK

50 years an

CONURLTING ENGINEERS, INC

o ¢ ouT B

# Response. Action Code Drawing/Spec Remarks Design Team Response Status
51 Electrical 3 EL101 Not Found: Emergency lighting for exit stairs and egress path. MKK - 20180705: Stairwell section plans not Open
Specific control of occupancy sensor control and overrides. So that |shown and lighting controls not specified.
lights go to full brightness under emergency power. Information not
found.
52 Electrical 3 EL101 Not Found: The proposed location for the graphics controls such as |MKK - 20180705: Changed to Nexlight LCPs, Closed
nGYW?2 and nPOD proposed location shown on EL002. Closed.
53 Electrical 3 EL102 Not Found: Emergency lighting for exit stairs and egress path. MKK - 20180705: Stairwell section plans not Open
Specific control of occupancy sensor control and overrides. So that |shown and lighting controls not specified.
lights go to full brightness under emergency power. Information not
found.
54 Electrical 3 EL102 Lighting control devices are not shown in this drawing MKK - 20180705: Lighting control devices have Closed
been added. Closed
55 Electrical 3 EL102 Not Found: The proposed location for the graphics controls such as |MKK - 20180705: Changed to Nexlight LCPs, Closed
nGYW?2 and nPOD proposed location shown on EL002. Closed.
56 Electrical 3 EL103 Not Found: Emergency lighting for exit stairs and egress path. MKK - 20180705: Stairwell section plans not Open
Specific control of occupancy sensor control and overrides. So that |shown and lighting controls not specified.
lights go to full brightness under emergency power. Information not
found.
57 Electrical 3 EL103 Lighting control devices are not shown in this drawing MKK - 20180705: Lighting control devices have Closed
been added. Closed
58 Electrical 3 EL103 Not Found: The proposed location for the graphics controls such as |MKK - 20180706: Changed to Nexlight LCPs, Closed
nGYW?2 and nPOD proposed location shown on EL002. Closed.
59 Electrical 3 EL104 Emergency lighting for exit stairs is not shown and is likely required. |MKK - 20180705: Stairwell section plans not Open
shown and lighting controls not specified.
60 Electrical 3 EL104 Lighting control devices are not shown in this drawing MKK - Lighting control devices have been added. Closed
Closed
61 Electrical 3 EL104 Not Found: The proposed location for the graphics controls such as |MKK - 20180705: Changed to Nexlight LCPs, Closed
nGYW?2 and nPOD proposed location shown on EL002.Closed.
90% CD - 6/8/18
62 Mechanical 3 General There are some questions as to whether the enclosed rooms will - 20180710: Transfer grilles have been added Closed
have opening to ceiling plenum. Most of the building appears to be |in 100% CD Set.
plenum type return and ceiling openings are not completely shown. |MKK - 20180711: Reviewed. Closed.
This is not an issue for the “open" ceiling areas
63 Mechanical 3 General Damper control does not appear to be specified. MKK - 20180705: Sequence has been added. Closed
Closed.
100% CD - 6/29/18
64 Mechanical 2 M002 MKK did not find listed outside air requirements for the AHUs. MKK - 20180711: Recommend adding values to Open
AHU schedule.
65 Mechanical 2 M002 AHUs are variable volume units. It is unclear how minimum outside - 20180710: Inline fans will provide the same Open
air quantities will control the outside air intake. A damper position will |[amount of OA into the AHU mechanical rooms to
deliver different quantities depending on fan speed. Use of an satisfy the OA requirements.
outside air measuring station is the only way MKK has seen this MKK - 20180711: Will review further.
sequence work. OSA monitors are not listed in the equipment
schedules.
66 Mechanical 2 M002 Fan schedule shows intermittant exhaust fan operation for Kitchen, - 20180710: Bathroom exhaust fan will be set Open
Demo Kitchen, and Café. (EF-6,8,9) Dust collecting hoods DC-1 and |to always provide at least code minimum while all
DC-2 are also fans that set for intermitant operation. EF-3 is the other exhaust systems are running, as the other
building relief fan but it also serves restroom exhaust systems. If EF- |systems shut down EF-3 will speed up.
3 modulates to maintain building static pressure than the exhaust MKK - 20180711: Will review further
quantities in the restrooms will also be effected
67 Mechanical 2 Mechanical piping |MKK did not locate any three-way control valves for the heating - 20180710: There are currently 3-way valves Open
water coils serving UnderFloor troughs. It seems likely that there will |at AHUs, may be beneficial to have 3-ways at
be some extended heating water piping that could potentially have  |furthest device, will review.
long periods where no flow occurs in pipe. If Heating water in pipe
cools and zone engages on call for heating there may be a delayed
response due to the need to heat the piping while sending heating
water to coil.
68 Mechanical 2 M010 AHU Sequence of Operations Detail does not show outside air duct, - 20180710: AHUs do not have OA dampers, Open
Damper, or method of volume control of for the outside air intake. It |the OA will be supplied via inline fans and mixed
does identify a mixed-air temperature sensor. inside the mechanical room.
MKK -20180711: Will review further
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Missoula Public Library
Final Commissioning Report

Appendix D: Site Visit Reports
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Missoula Public Library
Site Visit Report #1 MKK

CONSULTING ENGINEERS, INC.

" SIMEG
Date: November 11, 2019 Day | Mon | Tue W)c(ad Thu | Fri | Sat/Sun
To: Jarrett Ermels - DAC I 5
Partly ver .

Josh Mullaney - DAC Clear Rain | Snow

Jon Sears - AE Design Weather Clo;dy Cast
From: Phil St. Martin Temp To 32| 32-50 | 50-70 | 70-85 | 85 up

Commissioning Agent X

MKK now IMEG

Date of Visit: November 6, 2019
Purpose of Visit: Cx Site Observation

IMEG arrived onsite to perform a commissioning site observation visit. The purpose of the visit
was to observe the MEP installations and underfloor systems. While onsite the following was
noted:

1) Site was clean and orderly. Contracting team had done well in terms of floor cleanliness,
protection of HVAC devices, and sealing of pipe and electrical penetrations. IMEG looks for
details such as valve and HVAC equipment service access as well as pipe insulation
guality. This team has performed very well in these areas. See Item #1 below.

2) One of the few negative things on the site was the use of duct and piping as steps and
tables. Both sheetmetal contractor and pipe insulator reported as having to repair their
finished product. Repair work is seldom the same quality as original. IMEG urges more
care should be taken with the finished work. See Item #2 below.

3) Sealing and cleanliness of the floor systems is vital. The construction teams have shown
that they are paying attention to this with the items that are currently installed. The main
public staircase poses challenges here. See Iltem #3 below.
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Missoula Public Library
Site Visit Report #1

MKK

CONSULTING ENGINEERS, INC.

T @IMEG

Item #1: General Site Observations

Figure 3

Figljre4 Figure 5 Figure 6

Observations: Figure 1-6 show components of the underfloor systems. Figure 1 shows pipe
identification which is applied throughout. Figure 2 shows cleanliness and care for HVAC
equipment during construction phase. Figure 3 & 4 shows the use of sealant at wall
penetrations. Figure 5 shows service valve array. Figure 6 shows pipe insulation with “Lagged”
or painted ends for a better vapor barrier.

Issue: None

Action Items: Observation Only

Responses: N/A
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Missoula Public Library
Site Visit Report #1

CONSULTING ENGINEERS, INC.

T $IMEG

Item #2: Finished Duct Systems

{ \‘ %
Figure 7 Figure 8

Observations: Figure 7 shows the use of duct as a table, this can potentially cause damage
and reduces the value of the finished product. Figure 8 shows a duct that is slightly bowed, it
appears to have been used as a table. Sheet metal contractor has reported to have had to
make repairs. Pipe insulator reports the same issue.

Issue: Damages in construction phase to finished product should be minimized

Action Items: Construction teams to do a better job of respecting finished product.

Responses:
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Missoula Public Library N
Site Visit Report #1 MKK)

CONSULTING ENGINEERS, INC.

T $IMEG

Item #3: Sealing of the Underfloor Systems

Figure 9 Figure 10

Observations: Figures 9 & 10 show the main Public staircase. This feature poses challenges
to seal the many gaps. Construction teams are fully aware that the mechanical systems will not
function properly unless these types of gaps in the underfloor system is sealed.

Issue: None

Action Items: Observation Only

Responses: N/A

Respectfully Submitted,
Phil St. Martin
Commissioning Agent

MKK now IMEG

End of Report
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Missoula Public Library

Cx Site Visit Report #2 (}IMEG

Date: February 3, 2020 Day | Mon | Tue | Wed T;u Fri | Sat/Sun
To: Jarrett Ermels - DAC I 5
Partly ver .
Josh Mullaney - DAC Clear Rain Snow
Jon Sears - AE Design Weather Clo;dy Cast
To 32| 32-50 | 50-70 | 70-85 | 85 up
Temp

From:  Troy Kelley X

Commissioning Agent

IMEG Corp.

IMEG Project #: 18004685

Date of Visit: January 30, 2020
Purpose of Visit: Cx Site Observation

IMEG arrived onsite to perform a commissioning site observation. The purpose of the visit was
to observe the MEP installations and underfloor systems. Below is a summary of what was
noted while onsite:

1) Site conditions were generally clean and organized. Drywall is in progress with about
80% of mechanical equipment installed. See Item #1 below.

2) Equipment and piping installation for CHW and HW systems in Mechanical Room 002 is
about 90% complete. See Item #2 below.

3) Under floor mechanical systems are in final stages. All AHUs have been installed with
final duct and piping connections being made. Under floor air registers still need to be
installed. See Item #3 below.

4) Fire smoke damper actuators are blocked for service in a couple of locations. See Item
#4 below.

5) Floor drains are not covered and several pieces of equipment are not being properly
staged. See Item #5 below.
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Missoula Public Library

Cx Site Visit Report #2 (}IMEG

Item #1: Overall Progress/Site Conditions

T ‘""F"WW’N

il

|
il 1l -
\ | g =

3

igure 4

Observations: Overall site conditions are clean. Drywall is being hung and is about 80%
complete. Flooring has been protected on all levels with cardboard. Final ductwork is in
progress.

Issue: None

Action Items: Observation Only

Responses: N/A
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Missoula Public Library

Cx Site Visit Report #2 (}IMEG

Item #2: Mechanical Room Progress

Figure 7

Observations: Equipment and piping installation in Mechanical Room 002 is 90% complete.
Final connections to boilers is in progress. Figure 5 shows the installation of the heat exchanger
(HX-1). Figure 6 shows the installation of boilers (BLR-1 & 2). Figure 7 shows the installation of
the side stream filter (CS-1). Figure 8 shows the installation chilled water pumps (CWP-1 & 2)

Issue: None

Action Items: Observation Only

Responses: N/A
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Missoula Public Library

Cx Site Visit Report #2 (}IMEG

Item #3: Under Floor Systems

- ‘1?""

A Vg i 53
N 2

" Figure 11 Figure 12

Observations: All AHUs have been installed. Final under floor ductwork and connections to
AHUs is in progress. 90% of underfloor troughs have been installed and covered with
sheetmetal. All piping connections to under floor troughs have been made. Piping connections
to AHUs is still to be completed.

Issue: None

Action Items: Observation Only

Responses: N/A
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Missoula Public Library

Cx Site Visit Report #2 (}IMEG

Iltem 4#: Fire Smoke Dampers

Figure 13 ) | FiguFe 14

Observations: Figure 13 shows a fire smoke damper actuator that is being blocked by a wall
stud. It is located on the 2™ floor across from the climbing wall. Figure 14 shows a fire smoke
damper actuator this is being blocked by a sprinkler line. It is located on the 3™ floor near AHU-
4B.

Issue: Actuators need to be able to slip off damper shatft if they ever fail and need service

Action Items: Contractors to determine if wall stud can be cut to provide easier access.
Contractors to check accessibility of damper actuator near AHU-4B, if it is determined that the
sprinkler line is blocking access it may need to be re-routed.

Responses:
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Missoula Public Library

Cx Site Visit Report #2 (}IMEG

Item #5: Equipment Protection

Figure 15 Figure 16

Observations: Figures 15 shows a floor drain that is not being properly covered. This is typical
of most floor drains onsite. Figure 16 shows equipment that is being stored directly on the floor
under a pile of boxes.

Issue: Floor drains can become clogged with construction debris. Equipment that is not
covered, or is kept directly on the floor, can become damaged.

Action Items: Contractors to ensure all floor drains are covered with tape and ensure all
equipment is staged properly.

Responses:

Respectfully Submitted,
Troy Kelley

Commissioning Agent

IMEG Corp
troy.n.kelley@imegcorp.com
303-579-1326

End of Report
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Missoula Public Library

Cx Site Visit Report #3 (}IMEG

Date: May 28, 2020 Day | Mon | Tue | Wed T;u Fri | Sat/Sun
To: Jarrett Ermels - DAC I 5
Partly ver .
Josh Mullaney - DAC Clear Rain Snow
Jon Sears - AE Design Weather Clo;dy Cast
To 32| 32-50 | 50-70 | 70-85 | 85 up
Temp

From:  Troy Kelley X

Commissioning Agent

IMEG Corp.

IMEG Project #: 18004685

Date of Visit: May 21, 2020
Purpose of Visit: Cx Site Observation

IMEG arrived onsite to perform a commissioning site observation. The purpose of the visit was
to observe the MEP installations and help determine the timeline for a pre-testing site walk and
functional testing. Below is a summary of what was noted while onsite:

1) Site conditions were generally clean and organized. Drywall is 90% complete, ceiling
grid is being installed. Floor tiles with cutouts for the underfloor air registers are ready to
be installed. About 95% of the mechanical and plumbing equipment is installed. See
Item #1 below.

2) HVAC controls are being wired, about 75% complete. Panels and control devices have
been installed. See Item #2 below.

3) Lighting controls are being wired. Panels have been hung in Data rooms and network
cabling is being terminated. Light fixture installation is about 90% complete. See Item #3
below.

4) Light fixtures in Mech Rm 133A and 246 are blocking the AHU access doors from
opening fully. With already limited access, an additional 3-6 inches is needed to properly
open the doors. Contractors to see if light fixtures can be moved up the wall above the
AHU access door so it can be opened properly.

5) Protection of equipment and ductwork in inconsistent throughout the building. Several
floor troughs are not being properly protected. Dirt and debris are getting into the units.
Contractors to ensure sheet metals coverings are installed on all floor troughs. See Item
#5 below.

6) AHU installation is 95% complete. All piping ductwork, VFDs and controls devices have
been installed. Air testing was occurring on Level 1. See Item #6 below.

7) All mechanical and plumbing equipment in the main Mech Rm 002 has been installed.
Final control wiring is in progress.
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Missoula Public Library

Cx Site Visit Report #3 (}IMEG

Item #1: Overall Progress/Site Conditions

Figure 3 Figure 4

Observations: Overall site conditions are clean. Drywall is being hung, taped and painted; it is
about 90% complete. Holes for can lights, access panels and sprinkler heads are being cut.
Ceiling grid is being installed, no ceiling tiles are installed yet. The floor has been marked with
locations of the underfloor air registers, tiles with cutouts are being prepped. About 95% of the
mechanical and plumbing equipment has been installed.

Issue: None

Action Items: Observation Only

Responses: N/A
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Missoula Public Library

Cx Site Visit Report #3 (}IMEG

Item #2: HVAC Controls

Figure 5 Figure 6

Figure 7 Figure 8

Observations: HVAC controls are being wired. Panels and control devices have been installed.
Figures 5 & 6 show control panels in mechanical rooms. Figure 7 shows a unit heater with
control valve installed and wire being run to it. Figure 8 shows control devices mounted on an
AHU. Overall installation of HVAC controls is about 75% complete.

Issue: None

Action Items: Observation Only

Responses: N/A
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Missoula Public Library

Cx Site Visit Report #3 (}IMEG

Item #3: Lighting & Lighting Controls

Figure 9

A

Figure 11 Figre 12

Observations: Wiring of lighting controls is in progress. Figures 9 & 10 shows lighting control
panels in Data Rm 137. About 90% of light fixtures have been hung, still covered in plastic for
protection. Figures 11 & 12 show light fixtures installed on Level 1.

Issue: None

Action Items: Observation Only

Responses: N/A

SALT LAKE CITY ¢ 4760 S. Highland Drive, Suite 106 ¢ Salt Lake City, UT 84115 ¢ Main: 801.360.7024 * www.imegcorp.com

Page 4 of 8



Missoula Public Library

Cx Site Visit Report #3 (}IMEG

Item 4#. AHU Access

Figure 13 Figure 14

Observations: Figure 13 shows the access door for AHU-1A. Figure 14 shows a light fixture
that has been installed on the inside wall of Mech Rm 133A that is blocking the door from
opening further. A similar install is present for AHU-2A in Mech Rm 246.

Issue: The light fixtures are blocking the doors from opening another 3-6 inches. With already
limited access to open the AHU doors, this additional space is needed to properly the doors.

Action Items: Contractors to determine if light fixtures can be moved up the wall above the
AHU door so it does not interfere when opening the door.

Responses:
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Missoula Public Library

Cx Site Visit Report #3 (}IMEG

Item #5: Equipment Protection

Figure 15 Figure 16

Figure 17 Figure 18

Observations: Overall protection of equipment is inconsistent throughout the building. In some
areas the contractors have done a good job of protecting equipment and ductwork, while other
areas have not. Figures 15 & 16 shows underfloor troughs that are not being properly protected.
A lot of dirt and debris is getting into the units. Figures 17 & 18 shows unfinished ductwork and
AHUs that have been properly protected with blue tape.

Issue: Underfloor troughs can become dirty and damaged if left uncovered.

Action Items: Contractors to ensure all underfloor troughs and unfinished ductwork, that is not
being worked on, is properly protected.

Responses:
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Missoula Public Library

Cx Site Visit Report #3 (}IMEG

Item #6: AHU Install

Figure 20

Figure 22

Observations: AHU install is 95% complete. All piping, insulation, ductwork, controls devices
and VFDs have been installed. Final control wiring is in progress. Air testing of Level 1 was
occurring, other floors to follow.

Issue: None

Action Items: Observation Only

Responses: N/A
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Missoula Public Library

Cx Site Visit Report #3

Item #7: Mechanical Room Progress

Figre 25

Figure 26

Observations: All mechanical and plumbing equipment has been installed in Mech Rm 002.
Figure 23 shows the domestic water heater and associated recirc pump. Figure 24 shows FC-4
in Shop 001. Figures 25 & 26 show the HW pump, HW piping and boilers.

Issue: None

Action Items: Observation Only

Responses: N/A

Respectfully Submitted,
Troy Kelley

Commissioning Agent

IMEG Corp
troy.n.kelley@imegcorp.com
303-579-1326

End of Report

SALT LAKE CITY ¢ 4760 S. Highland Drive, Suite 106 ¢ Salt Lake City, UT 84115 ¢ Main: 801.360.7024 * www.imegcorp.com

Page 8 of 8


mailto:troy.n.kelley@imegcorp.com

Missoula Public Library

Cx Site Visit Report #4 ‘% IM EG

Date: July 10, 2020

To: Josh Mullaney - DAC Day | Mon | Tue | Wed | Thu | Fri | Sat/Sun
Jarrett Ermels - DAC X
Jon Sears - AE Design
Clear Partly | Over Rain | Snow
Weather Cloudy | Cast
From: Michael Giere X
Commissioning Agent Temp To 32| 32-50 | 50-70 | 70-85 | 85 up
IMEG Corp X

IMEG Project #: 18004685

Date of Visit: July 9, 2020
Purpose of Visit: Pre-Testing Site Walk

IMEG arrived on site on Thursday, 7/9, to perform a pre-testing site walk before functional
testing. This document serves as progress and site observation report recognizing what is and
what is not ready for functional testing.

Below is a summary of what was noted while onsite, including updates from previous site
observations. All issues have been discussed with the associated sub contractors are
expected to be resolved/addressed before IMEG arrives for testing:

1. Fire smoke damper actuator is blocked for service in the 3" floor mechanical room next
to AHU-4B. The sprinkler piping may be problematic when trying to adjust or replace the
motor. See Item #1 below.

2. AHU access is limited in most of the mechanical rooms. There appears to be a light
fixture restricting the air handler doors. See Item #2 below.

3. There is little to no access to the ERV filters. Piping out of the roof membrane make it
impossible to fully open the unit’s access door. Access door could be completely
removed from the hinges in order to change filters. Owner to approve. See Item #3
below.

4. The slot diffusers on the perimeter zones were exposed during sheet rocking. There is
mud covering the fins hurting their efficiency and aesthetic. See Iltem #4 below.

5. There is a broken condensate drain leading from boiler B-2. A new neutralization kit
needs to be installed. Perhaps more support could be installed so that the pipe doesn’t
break again. See Item #5 below.

6. Filters need to be replaced after all construction is complete. See Iltem # 6 below.
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Missoula Public Library

Cx Site Visit Report #4 ‘% I M EG

Item 1#: Fire Smoke Dampers

»r.a v
Figure 3: 7/9/2020 Figure 4: 7/9/2020

Observations:

1/30/2020: Figure 1 shows a fire smoke damper actuator that is being blocked by a wall stud.
It is located on the 2™ floor across from the climbing wall.

1/30/2020: Figure 2 shows a fire smoke damper actuator this is being blocked by a sprinkler
line. It is located on the 3" floor near AHU-4B.

7/9/2020: Figure 3 shows the moved fire smoke damper seen in figure 1. RESOLVED

7/9/2020: Figure 4 Shows the damper has not been moved but with closer inspection,
maintenance and replacement of the motor may still be possible.

Issue: Actuators need to be able to slip off damper shaft if they ever fail and need service

Action Items: Contractors to check accessibility of damper actuator near AHU-4B, if it is
determined that the sprinkler line is blocking access it may need to be re-routed.

Responses: None as of 7/10/2020
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Missoula Public Library
Cx Site Visit Report #4 ‘%IMEG

Iltem 2#:. AHU Access

Observations:
Figure 5 shows the access door for AHU-1A.

Figure 6 shows a light fixture that has been installed on the inside wall of Mech Rm 133A that
is blocking the door from opening further. A similar install is present for AHU-2A in Mech Rm
246.

Issue: The light fixtures are blocking the doors from opening another 3-6 inches. With
already limited access to open the AHU doors, this additional space is needed to properly the
doors.

Action Items: Contractors to determine if light fixtures can be moved up the wall above the
AHU door so it does not interfere when opening the door.

Responses: None as of 7/10/2020
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Missoula Public Library

Cx Site Visit Report #4 ‘% I M EG

ltem #3: ERV Filter Access

Figure 7: 7/9/2020 Figure 8: 7/9/2020

Issue:

Figure 7 shows the limit on the range of the door. The door to ERV-1 on the roof is being
blocked by an electrical junction box. Replacing the air filters will not be possible for
maintenance.

Figure 8 shows the unit with the door shut.

Action ltems:

ERV door could be completely removed from the hinges in order to access and change the
filters. Owner to approve if this is acceptable. If not, the ERV or electrical box needs to be
moved so that the filters are accessible. The ERV could possibly be raised so that the box no
longer impedes the door.

Responses: Mechanical contractor is aware of issue and looking to resolve it.
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Missoula Public Library
Cx Site Visit Report #4 ‘%IMEG

Item #4: Equipment Protection/Cleaning

Figure 9: 5/28/2020 Figure 10: 5/28/2020 Figure 11: 7/9/2020

Observations:
Figure 9,10, & 11 show dirty underfloor troughs.

Issue: Underfloor troughs remain dirty and covered in mud from sheet rocking. If left
unaddressed, the lifetime and functionality of the troughs may be compromised.

Action Items: Contractors to ensure all underfloor troughs and ductwork is properly cleaned.

Responses: Mechanical contractor is aware of issue and will clean units when sheet rock
work is complete.
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Missoula Public Library

Cx Site Visit Report #4 ‘% I M EG

ltem #5: Boiler Broken Condensate Drain

. 1

i, o .'u,‘\kh': :
Figure 12: 7/9/2020 Figure 13: 7/9/2020

Observations: The condensate drain leading from Boiler B-2 has been broken next to the
neutralization section.

Issue: There is a lack of support for the drain and likely broke from being stepped on.

Action Items: Replace the drain and properly support to prevent the issue from resurfacing.

Responses: Mechanical contractor is aware of issue and looking to resolve it.

SALT LAKE CITY ¢ 4760 S. Highland Drive, Suite 106 ¢ Salt Lake City, UT 84115 ¢ Main: 801.360.7024 ¢ www.imegcorp.com
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Missoula Public Library

Cx Site Visit Report #4 ‘% I M EG

ltem #6: Filters

Figure 14: 7/9/2020 Figure 15: 7/9/2020

Observations: Filters are accumulating a lot of debris during construction

Issue: None

Action Items: Replace the filters when construction is complete

Responses: None

Respectfully Submitted,

Michael Giere

Commissioning Agent

IMEG Corp.
michael.a.giere@imegcorp.com
630-780-7528

<¢IMEG

End of Report
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Missoula Public Library
Final Commissioning Report

Appendix E: Pre-Testing Checklists
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Missoula Public Library Pre-Testing Checkout
Missoula, MT AHU-1A

Air Handling Unit — Pre-Testing Checkout
Missoula Public Library MKK

System:  AHU-1A Date: - SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as

marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.

Any manufacturer start-up forms are attached to this form.

Electrical Section Completed By:

of
Name Electrical Contractor Date

Mechanical Section Completed By:

of
Name Mechanical Contractor Date

Manufacturer Start-Up Checklist Completed By:

of
Name Mech Contractor or Manufacturer Rep Date

|GENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.

Record discharge air temperature of discharge air with unit in heating: Deg. F
Record discharge air temperature of discharge air with unit in cooling: Deg. F

This pre-testing checklist is submitted by:

of
Name General Contractor Date

Approval

Commissioning Authority Date
MKK now IMEG

|ELECTRICAL CONTRACTOR Date |

Physical Installation Checks (mark complete with initials)
Wiring and Devices AHU-1A Notes

Power disconnects in place and labeled (1 VFD per fan)

All electric connectors tight

VFD start-up complete

Safeties in place and operable

Starter overload breakers correctly sized, installed and set

Wiring complete to local panels

Smoke detectors in place

Proper voltage and phase fed to equipment

SALT LAKE CITY « 4760 S. Highland Drive, Suite 106 « Salt Lake City, UT 84115 « main: 801.360.7024 « www.imegcorp.com
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout

AHU-1A

[IMECHANICAL CONTRACTOR

Date

Unit Nameplate Verification (fill in regested information in spaces provided)

Equipment Tag (Enter Actual Data)

AHU-1A

Notes

Manufacturer

Model Number

Serial Number

Volts

Phase

Amps

Hertz

Matches Submittal? (Y/N)

Physical Installation Checks (mark complete with initials)

Cabinet and General Installation

AHU-1A

Notes

Maint. access safe and accept. for unit & components

Filter access acceptable

Permanent label affixed

Casing condition good: no dents or leaks

All door latches functional; doors close tightly

Vibration isolation equipment installed & released from shipping locks

Fan

AHU-1A

Notes

Fan area clean

Shaft and motor bearings lubricated

Fans rotate freely

Duct and Dampers

AHU-1A

Notes

Flex connection between unit & duct installed properly with some slack

OSA-RA Dampers close tightly

All damper actuators installed

Relief air outlet not located within 10' of fresh air intake or parapet

Ductwork supported per specification

Duct joints sealed properly (all the way around)

Ducts cleaned: no apparent duct restrictions

Balancing dampers installed per drawing

Insulation Installed as required

Valves, Piping, and Coils

AHU-1A

Notes

Heating Water Coil in good condition (Fins straight etc.)

Chilled Water Coil in good condition (Fins straight etc.)

Piping to both coils complete

Piping Correct with unions, valves, and components as per detail

Condensate drain pans clean, slope to drain, & installed per drawing

"P" trap properly installed, supported, Charged.

Start-Up

AHU-1A

Notes

Manufacturer's recommended start-up procedures have been completed

The project specifications concerning start-up of this
equipment has been followed & documented

General Operational Checks

AHU-1A

Notes

Fan rotation correct; no unusual noises or vibration

Dampers stroke fully w/out binding, spans calibrated

Unit properly activates/deactivates

Specified sequence of operation and operating schedules
have been implemented

Final

AHU-1A

Notes

Start-up report completed

TAB is complete

Specified pt-to-pt checks have been completed & records submitted

Final filters installed

Clean up of equipment per contract documents

This equipment Is ready to be functionally tested

SALT LAKE CITY « 4760 S. Highland Drive, Suite 106 « Salt Lake City, UT 84115 « main: 801.360.7024 « www.imegcorp.com
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Missoula Public Library Pre-Testing Checkout
Missoula, MT AHU-1B

Air Handling Unit — Pre-Testing Checkout
Missoula Public Library MKK

System:  AHU-1B Date: - SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as

marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.

Any manufacturer start-up forms are attached to this form.

Electrical Section Completed By:

of
Name Electrical Contractor Date

Mechanical Section Completed By:

of
Name Mechanical Contractor Date

Manufacturer Start-Up Checklist Completed By:

of
Name Mech Contractor or Manufacturer Rep Date

|GENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.

Record discharge air temperature of discharge air with unit in heating: Deg. F
Record discharge air temperature of discharge air with unit in cooling: Deg. F

This pre-testing checklist is submitted by:

of
Name General Contractor Date

Approval

Commissioning Authority Date
MKK now IMEG

|ELECTRICAL CONTRACTOR Date |

Physical Installation Checks (mark complete with initials)
Wiring and Devices AHU-1B Notes

Power disconnects in place and labeled (1 VFD per fan)

All electric connectors tight

VFD start-up complete

Safeties in place and operable

Starter overload breakers correctly sized, installed and set

Wiring complete to local panels

Smoke detectors in place

Proper voltage and phase fed to equipment

SALT LAKE CITY « 4760 S. Highland Drive, Suite 106 « Salt Lake City, UT 84115 « main: 801.360.7024 « www.imegcorp.com
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout

AHU-1B

[IMECHANICAL CONTRACTOR

Date

Unit Nameplate Verification (fill in regested information in spaces provided)

Equipment Tag (Enter Actual Data)

AHU-1B

Notes

Manufacturer

Model Number

Serial Number

Volts

Phase

Amps

Hertz

Matches Submittal? (Y/N)

Physical Installation Checks (mark complete with initials)

Cabinet and General Installation

AHU-1B

Notes

Maint. access safe and accept. for unit & components

Filter access acceptable

Permanent label affixed

Casing condition good: no dents or leaks

All door latches functional; doors close tightly

Vibration isolation equipment installed & released from shipping locks

Fan

AHU-1B

Notes

Fan area clean

Shaft and motor bearings lubricated

Fans rotate freely

Duct and Dampers

AHU-1B

Notes

Flex connection between unit & duct installed properly with some slack

OSA-RA Dampers close tightly

All damper actuators installed

Relief air outlet not located within 10' of fresh air intake or parapet

Ductwork supported per specification

Duct joints sealed properly (all the way around)

Ducts cleaned: no apparent duct restrictions

Balancing dampers installed per drawing

Insulation Installed as required

Valves, Piping, and Coils

AHU-1B

Notes

Heating Water Coil in good condition (Fins straight etc.)

Chilled Water Coil in good condition (Fins straight etc.)

Piping to both coils complete

Piping Correct with unions, valves, and components as per detail

Condensate drain pans clean, slope to drain, & installed per drawing

"P" trap properly installed, supported, Charged.

Start-Up

AHU-1B

Notes

Manufacturer's recommended start-up procedures have been completed

The project specifications concerning start-up of this
equipment has been followed & documented

General Operational Checks

AHU-1B

Notes

Fan rotation correct; no unusual noises or vibration

Dampers stroke fully w/out binding, spans calibrated

Unit properly activates/deactivates

Specified sequence of operation and operating schedules
have been implemented

Final

AHU-1B

Notes

Start-up report completed

TAB is complete

Specified pt-to-pt checks have been completed & records submitted

Final filters installed

Clean up of equipment per contract documents

This equipment Is ready to be functionally tested
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Missoula Public Library Pre-Testing Checkout
Missoula, MT AHU-2A

Air Handling Unit — Pre-Testing Checkout
Missoula Public Library MKK

System:  AHU-2A Date: - SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as

marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.

Any manufacturer start-up forms are attached to this form.

Electrical Section Completed By:

of
Name Electrical Contractor Date

Mechanical Section Completed By:

of
Name Mechanical Contractor Date

Manufacturer Start-Up Checklist Completed By:

of
Name Mech Contractor or Manufacturer Rep Date

|GENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.

Record discharge air temperature of discharge air with unit in heating: Deg. F
Record discharge air temperature of discharge air with unit in cooling: Deg. F

This pre-testing checklist is submitted by:

of
Name General Contractor Date

Approval

Commissioning Authority Date
MKK now IMEG

|ELECTRICAL CONTRACTOR Date |

Physical Installation Checks (mark complete with initials)
Wiring and Devices AHU-2A Notes

Power disconnects in place and labeled (1 VFD per fan)

All electric connectors tight

VFD start-up complete

Safeties in place and operable

Starter overload breakers correctly sized, installed and set

Wiring complete to local panels

Smoke detectors in place

Proper voltage and phase fed to equipment

SALT LAKE CITY « 4760 S. Highland Drive, Suite 106 « Salt Lake City, UT 84115 « main: 801.360.7024 « www.imegcorp.com
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout

AHU-2A

[IMECHANICAL CONTRACTOR

Date

Unit Nameplate Verification (fill in regested information in spaces provided)

Equipment Tag (Enter Actual Data)

AHU-2A

Notes

Manufacturer

Model Number

Serial Number

Volts

Phase

Amps

Hertz

Matches Submittal? (Y/N)

Physical Installation Checks (mark complete with initials)

Cabinet and General Installation

AHU-2A

Notes

Maint. access safe and accept. for unit & components

Filter access acceptable

Permanent label affixed

Casing condition good: no dents or leaks

All door latches functional; doors close tightly

Vibration isolation equipment installed & released from shipping locks

Fan

AHU-2A

Notes

Fan area clean

Shaft and motor bearings lubricated

Fans rotate freely

Duct and Dampers

AHU-2A

Notes

Flex connection between unit & duct installed properly with some slack

OSA-RA Dampers close tightly

All damper actuators installed

Relief air outlet not located within 10' of fresh air intake or parapet

Ductwork supported per specification

Duct joints sealed properly (all the way around)

Ducts cleaned: no apparent duct restrictions

Balancing dampers installed per drawing

Insulation Installed as required

Valves, Piping, and Coils

AHU-2A

Notes

Heating Water Coil in good condition (Fins straight etc.)

Chilled Water Coil in good condition (Fins straight etc.)

Piping to both coils complete

Piping Correct with unions, valves, and components as per detail

Condensate drain pans clean, slope to drain, & installed per drawing

"P" trap properly installed, supported, Charged.

Start-Up

AHU-2A

Notes

Manufacturer's recommended start-up procedures have been completed

The project specifications concerning start-up of this
equipment has been followed & documented

General Operational Checks

AHU-2A

Notes

Fan rotation correct; no unusual noises or vibration

Dampers stroke fully w/out binding, spans calibrated

Unit properly activates/deactivates

Specified sequence of operation and operating schedules
have been implemented

Final

AHU-2A

Notes

Start-up report completed

TAB is complete

Specified pt-to-pt checks have been completed & records submitted

Final filters installed

Clean up of equipment per contract documents

This equipment Is ready to be functionally tested
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Missoula Public Library Pre-Testing Checkout
Missoula, MT AHU-2B

Air Handling Unit — Pre-Testing Checkout
Missoula Public Library MKK

System:  AHU-2B Date: - SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as

marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.

Any manufacturer start-up forms are attached to this form.

Electrical Section Completed By:

of
Name Electrical Contractor Date

Mechanical Section Completed By:

of
Name Mechanical Contractor Date

Manufacturer Start-Up Checklist Completed By:

of
Name Mech Contractor or Manufacturer Rep Date

|GENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.

Record discharge air temperature of discharge air with unit in heating: Deg. F
Record discharge air temperature of discharge air with unit in cooling: Deg. F

This pre-testing checklist is submitted by:

of
Name General Contractor Date

Approval

Commissioning Authority Date
MKK now IMEG

|ELECTRICAL CONTRACTOR Date |

Physical Installation Checks (mark complete with initials)
Wiring and Devices AHU-2B Notes

Power disconnects in place and labeled (1 VFD per fan)

All electric connectors tight

VFD start-up complete

Safeties in place and operable

Starter overload breakers correctly sized, installed and set

Wiring complete to local panels

Smoke detectors in place

Proper voltage and phase fed to equipment

SALT LAKE CITY « 4760 S. Highland Drive, Suite 106 « Salt Lake City, UT 84115 « main: 801.360.7024 « www.imegcorp.com
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout

AHU-2B

[IMECHANICAL CONTRACTOR

Date

Unit Nameplate Verification (fill in regested information in spaces provided)

Equipment Tag (Enter Actual Data)

AHU-2B

Notes

Manufacturer

Model Number

Serial Number

Volts

Phase

Amps

Hertz

Matches Submittal? (Y/N)

Physical Installation Checks (mark complete with initials)

Cabinet and General Installation

AHU-2B

Notes

Maint. access safe and accept. for unit & components

Filter access acceptable

Permanent label affixed

Casing condition good: no dents or leaks

All door latches functional; doors close tightly

Vibration isolation equipment installed & released from shipping locks

Fan

AHU-2B

Notes

Fan area clean

Shaft and motor bearings lubricated

Fans rotate freely

Duct and Dampers

AHU-2B

Notes

Flex connection between unit & duct installed properly with some slack

OSA-RA Dampers close tightly

All damper actuators installed

Relief air outlet not located within 10' of fresh air intake or parapet

Ductwork supported per specification

Duct joints sealed properly (all the way around)

Ducts cleaned: no apparent duct restrictions

Balancing dampers installed per drawing

Insulation Installed as required

Valves, Piping, and Coils

AHU-2B

Notes

Heating Water Coil in good condition (Fins straight etc.)

Chilled Water Coil in good condition (Fins straight etc.)

Piping to both coils complete

Piping Correct with unions, valves, and components as per detail

Condensate drain pans clean, slope to drain, & installed per drawing

"P" trap properly installed, supported, Charged.

Start-Up

AHU-2B

Notes

Manufacturer's recommended start-up procedures have been completed

The project specifications concerning start-up of this
equipment has been followed & documented

General Operational Checks

AHU-2B

Notes

Fan rotation correct; no unusual noises or vibration

Dampers stroke fully w/out binding, spans calibrated

Unit properly activates/deactivates

Specified sequence of operation and operating schedules
have been implemented

Final

AHU-2B

Notes

Start-up report completed

TAB is complete

Specified pt-to-pt checks have been completed & records submitted

Final filters installed

Clean up of equipment per contract documents

This equipment Is ready to be functionally tested
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Missoula Public Library Pre-Testing Checkout
Missoula, MT AHU-3A

Air Handling Unit — Pre-Testing Checkout
Missoula Public Library MKK

System:  AHU-3A Date: - SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as

marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.

Any manufacturer start-up forms are attached to this form.

Electrical Section Completed By:

of
Name Electrical Contractor Date

Mechanical Section Completed By:

of
Name Mechanical Contractor Date

Manufacturer Start-Up Checklist Completed By:

of
Name Mech Contractor or Manufacturer Rep Date

|GENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.

Record discharge air temperature of discharge air with unit in heating: Deg. F
Record discharge air temperature of discharge air with unit in cooling: Deg. F

This pre-testing checklist is submitted by:

of
Name General Contractor Date

Approval

Commissioning Authority Date
MKK now IMEG

|ELECTRICAL CONTRACTOR Date |

Physical Installation Checks (mark complete with initials)
Wiring and Devices AHU-3A Notes

Power disconnects in place and labeled (1 VFD per fan)

All electric connectors tight

VFD start-up complete

Safeties in place and operable

Starter overload breakers correctly sized, installed and set

Wiring complete to local panels

Smoke detectors in place

Proper voltage and phase fed to equipment

SALT LAKE CITY « 4760 S. Highland Drive, Suite 106 « Salt Lake City, UT 84115 « main: 801.360.7024 « www.imegcorp.com
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout

AHU-3A

[IMECHANICAL CONTRACTOR

Date

Unit Nameplate Verification (fill in regested information in spaces provided)

Equipment Tag (Enter Actual Data)

AHU-3A

Notes

Manufacturer

Model Number

Serial Number

Volts

Phase

Amps

Hertz

Matches Submittal? (Y/N)

Physical Installation Checks (mark complete with initials)

Cabinet and General Installation

AHU-3A

Notes

Maint. access safe and accept. for unit & components

Filter access acceptable

Permanent label affixed

Casing condition good: no dents or leaks

All door latches functional; doors close tightly

Vibration isolation equipment installed & released from shipping locks

Fan

AHU-3A

Notes

Fan area clean

Shaft and motor bearings lubricated

Fans rotate freely

Duct and Dampers

AHU-3A

Notes

Flex connection between unit & duct installed properly with some slack

OSA-RA Dampers close tightly

All damper actuators installed

Relief air outlet not located within 10' of fresh air intake or parapet

Ductwork supported per specification

Duct joints sealed properly (all the way around)

Ducts cleaned: no apparent duct restrictions

Balancing dampers installed per drawing

Insulation Installed as required

Valves, Piping, and Coils

AHU-3A

Notes

Heating Water Coil in good condition (Fins straight etc.)

Chilled Water Coil in good condition (Fins straight etc.)

Piping to both coils complete

Piping Correct with unions, valves, and components as per detail

Condensate drain pans clean, slope to drain, & installed per drawing

"P" trap properly installed, supported, Charged.

Start-Up

AHU-3A

Notes

Manufacturer's recommended start-up procedures have been completed

The project specifications concerning start-up of this
equipment has been followed & documented

General Operational Checks

AHU-3A

Notes

Fan rotation correct; no unusual noises or vibration

Dampers stroke fully w/out binding, spans calibrated

Unit properly activates/deactivates

Specified sequence of operation and operating schedules
have been implemented

Final

AHU-3A

Notes

Start-up report completed

TAB is complete

Specified pt-to-pt checks have been completed & records submitted

Final filters installed

Clean up of equipment per contract documents

This equipment Is ready to be functionally tested
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Missoula Public Library Pre-Testing Checkout
Missoula, MT AHU-3B

Air Handling Unit — Pre-Testing Checkout
Missoula Public Library MKK

System:  AHU-3B Date: - SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as

marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.

Any manufacturer start-up forms are attached to this form.

Electrical Section Completed By:

of
Name Electrical Contractor Date

Mechanical Section Completed By:

of
Name Mechanical Contractor Date

Manufacturer Start-Up Checklist Completed By:

of
Name Mech Contractor or Manufacturer Rep Date

|GENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.

Record discharge air temperature of discharge air with unit in heating: Deg. F
Record discharge air temperature of discharge air with unit in cooling: Deg. F

This pre-testing checklist is submitted by:

of
Name General Contractor Date

Approval

Commissioning Authority Date
MKK now IMEG

|ELECTRICAL CONTRACTOR Date |

Physical Installation Checks (mark complete with initials)
Wiring and Devices AHU-3B Notes

Power disconnects in place and labeled (1 VFD per fan)

All electric connectors tight

VFD start-up complete

Safeties in place and operable

Starter overload breakers correctly sized, installed and set

Wiring complete to local panels

Smoke detectors in place

Proper voltage and phase fed to equipment
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout

AHU-3B

[IMECHANICAL CONTRACTOR

Date

Unit Nameplate Verification (fill in regested information in spaces provided)

Equipment Tag (Enter Actual Data)

AHU-3B

Notes

Manufacturer

Model Number

Serial Number

Volts

Phase

Amps

Hertz

Matches Submittal? (Y/N)

Physical Installation Checks (mark complete with initials)

Cabinet and General Installation

AHU-3B

Notes

Maint. access safe and accept. for unit & components

Filter access acceptable

Permanent label affixed

Casing condition good: no dents or leaks

All door latches functional; doors close tightly

Vibration isolation equipment installed & released from shipping locks

Fan

AHU-3B

Notes

Fan area clean

Shaft and motor bearings lubricated

Fans rotate freely

Duct and Dampers

AHU-3B

Notes

Flex connection between unit & duct installed properly with some slack

OSA-RA Dampers close tightly

All damper actuators installed

Relief air outlet not located within 10' of fresh air intake or parapet

Ductwork supported per specification

Duct joints sealed properly (all the way around)

Ducts cleaned: no apparent duct restrictions

Balancing dampers installed per drawing

Insulation Installed as required

Valves, Piping, and Coils

AHU-3B

Notes

Heating Water Coil in good condition (Fins straight etc.)

Chilled Water Coil in good condition (Fins straight etc.)

Piping to both coils complete

Piping Correct with unions, valves, and components as per detail

Condensate drain pans clean, slope to drain, & installed per drawing

"P" trap properly installed, supported, Charged.

Start-Up

AHU-3B

Notes

Manufacturer's recommended start-up procedures have been completed

The project specifications concerning start-up of this
equipment has been followed & documented

General Operational Checks

AHU-3B

Notes

Fan rotation correct; no unusual noises or vibration

Dampers stroke fully w/out binding, spans calibrated

Unit properly activates/deactivates

Specified sequence of operation and operating schedules
have been implemented

Final

AHU-3B

Notes

Start-up report completed

TAB is complete

Specified pt-to-pt checks have been completed & records submitted

Final filters installed

Clean up of equipment per contract documents

This equipment Is ready to be functionally tested
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Missoula Public Library Pre-Testing Checkout
Missoula, MT AHU-4A

Air Handling Unit — Pre-Testing Checkout
Missoula Public Library MKK

System:  AHU-4A Date: - SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as

marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.

Any manufacturer start-up forms are attached to this form.

Electrical Section Completed By:

of
Name Electrical Contractor Date

Mechanical Section Completed By:

of
Name Mechanical Contractor Date

Manufacturer Start-Up Checklist Completed By:

of
Name Mech Contractor or Manufacturer Rep Date

|GENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.

Record discharge air temperature of discharge air with unit in heating: Deg. F
Record discharge air temperature of discharge air with unit in cooling: Deg. F

This pre-testing checklist is submitted by:

of
Name General Contractor Date

Approval

Commissioning Authority Date
MKK now IMEG

|ELECTRICAL CONTRACTOR Date |

Physical Installation Checks (mark complete with initials)
Wiring and Devices AHU-4A Notes

Power disconnects in place and labeled (1 VFD per fan)

All electric connectors tight

VFD start-up complete

Safeties in place and operable

Starter overload breakers correctly sized, installed and set

Wiring complete to local panels

Smoke detectors in place

Proper voltage and phase fed to equipment

SALT LAKE CITY « 4760 S. Highland Drive, Suite 106 « Salt Lake City, UT 84115 « main: 801.360.7024 « www.imegcorp.com
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout

AHU-4A

[IMECHANICAL CONTRACTOR

Date

Unit Nameplate Verification (fill in regested information in spaces provided)

Equipment Tag (Enter Actual Data)

AHU-4A

Notes

Manufacturer

Model Number

Serial Number

Volts

Phase

Amps

Hertz

Matches Submittal? (Y/N)

Physical Installation Checks (mark complete with initials)

Cabinet and General Installation

AHU-4A

Notes

Maint. access safe and accept. for unit & components

Filter access acceptable

Permanent label affixed

Casing condition good: no dents or leaks

All door latches functional; doors close tightly

Vibration isolation equipment installed & released from shipping locks

Fan

AHU-4A

Notes

Fan area clean

Shaft and motor bearings lubricated

Fans rotate freely

Duct and Dampers

AHU-4A

Notes

Flex connection between unit & duct installed properly with some slack

OSA-RA Dampers close tightly

All damper actuators installed

Relief air outlet not located within 10' of fresh air intake or parapet

Ductwork supported per specification

Duct joints sealed properly (all the way around)

Ducts cleaned: no apparent duct restrictions

Balancing dampers installed per drawing

Insulation Installed as required

Valves, Piping, and Coils

AHU-4A

Notes

Heating Water Coil in good condition (Fins straight etc.)

Chilled Water Coil in good condition (Fins straight etc.)

Piping to both coils complete

Piping Correct with unions, valves, and components as per detail

Condensate drain pans clean, slope to drain, & installed per drawing

"P" trap properly installed, supported, Charged.

Start-Up

AHU-4A

Notes

Manufacturer's recommended start-up procedures have been completed

The project specifications concerning start-up of this
equipment has been followed & documented

General Operational Checks

AHU-4A

Notes

Fan rotation correct; no unusual noises or vibration

Dampers stroke fully w/out binding, spans calibrated

Unit properly activates/deactivates

Specified sequence of operation and operating schedules
have been implemented

Final

AHU-4A

Notes

Start-up report completed

TAB is complete

Specified pt-to-pt checks have been completed & records submitted

Final filters installed

Clean up of equipment per contract documents

This equipment Is ready to be functionally tested
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Missoula Public Library Pre-Testing Checkout
Missoula, MT AHU-4B

Air Handling Unit — Pre-Testing Checkout
Missoula Public Library MKK

System:  AHU-4B Date: - SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as

marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.

Any manufacturer start-up forms are attached to this form.

Electrical Section Completed By:

of
Name Electrical Contractor Date

Mechanical Section Completed By:

of
Name Mechanical Contractor Date

Manufacturer Start-Up Checklist Completed By:

of
Name Mech Contractor or Manufacturer Rep Date

|GENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.

Record discharge air temperature of discharge air with unit in heating: Deg. F
Record discharge air temperature of discharge air with unit in cooling: Deg. F

This pre-testing checklist is submitted by:

of
Name General Contractor Date

Approval

Commissioning Authority Date
MKK now IMEG

|ELECTRICAL CONTRACTOR Date |

Physical Installation Checks (mark complete with initials)
Wiring and Devices AHU-4B Notes

Power disconnects in place and labeled (1 VFD per fan)

All electric connectors tight

VFD start-up complete

Safeties in place and operable

Starter overload breakers correctly sized, installed and set

Wiring complete to local panels

Smoke detectors in place

Proper voltage and phase fed to equipment
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout

AHU-4B

[IMECHANICAL CONTRACTOR

Date

Unit Nameplate Verification (fill in regested information in spaces provided)

Equipment Tag (Enter Actual Data)

AHU-4B

Notes

Manufacturer

Model Number

Serial Number

Volts

Phase

Amps

Hertz

Matches Submittal? (Y/N)

Physical Installation Checks (mark complete with initials)

Cabinet and General Installation

AHU-4B

Notes

Maint. access safe and accept. for unit & components

Filter access acceptable

Permanent label affixed

Casing condition good: no dents or leaks

All door latches functional; doors close tightly

Vibration isolation equipment installed & released from shipping locks

Fan

AHU-4B

Notes

Fan area clean

Shaft and motor bearings lubricated

Fans rotate freely

Duct and Dampers

AHU-4B

Notes

Flex connection between unit & duct installed properly with some slack

OSA-RA Dampers close tightly

All damper actuators installed

Relief air outlet not located within 10' of fresh air intake or parapet

Ductwork supported per specification

Duct joints sealed properly (all the way around)

Ducts cleaned: no apparent duct restrictions

Balancing dampers installed per drawing

Insulation Installed as required

Valves, Piping, and Coils

AHU-4B

Notes

Heating Water Coil in good condition (Fins straight etc.)

Chilled Water Coil in good condition (Fins straight etc.)

Piping to both coils complete

Piping Correct with unions, valves, and components as per detail

Condensate drain pans clean, slope to drain, & installed per drawing

"P" trap properly installed, supported, Charged.

Start-Up

AHU-4B

Notes

Manufacturer's recommended start-up procedures have been completed

The project specifications concerning start-up of this
equipment has been followed & documented

General Operational Checks

AHU-4B

Notes

Fan rotation correct; no unusual noises or vibration

Dampers stroke fully w/out binding, spans calibrated

Unit properly activates/deactivates

Specified sequence of operation and operating schedules
have been implemented

Final

AHU-4B

Notes

Start-up report completed

TAB is complete

Specified pt-to-pt checks have been completed & records submitted

Final filters installed

Clean up of equipment per contract documents

This equipment Is ready to be functionally tested
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Missoula Public Library Pre-Testing Checkout
Missoula, MT

B-1,2
Boiler - Pre-Testing Checkout
Missoula Public Library MKK
System: B-1 B-2 Date: SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as
marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.
Any manufacturer start-up forms are attached to this form.
Electrical Section Completed By:
of ,
Name Electrical Contractor Date
Mechanical Section Completed By:
of ,
Name Mechanical Contractor Date
Manufacturer Start-Up Checklist Completed By:
of ,
Name Mech Contractor or Manufacturer Rep Date
|GENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.
Record hot water supply temperature of B-1 Deg. F
Record hot water supply temperature of B-2 Deg. F

This pre-testing checkout is submitted by:

of ,
Name General Contractor Date
Approval
Commissioning Authority Date

MKK now IMEG
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Missoula Public Library Pre-Testing Checkout
Missoula, MT B-1,2

|[ELECTRICAL CONTRACTOR Date |

Physical Installation Checks (mark complete with initials)
Wiring and Devices B-1 B-2 Notes

Power disconnects in place and labeled

All electric connectors tight

Proper grounding installed for components and unit

Safeties in place and operable

Wiring complete to local panels

Proper voltage and phase fed to equipment

[MECHANICAL CONTRACTOR Date |

Unit Nameplate Verification (fill in regested information in spaces provided)
Equipment Tag B-1 B-2 Notes

Manuf.

Model

Serial No.
Capacity (GPM)
Volts

Phase

Hertz

Physical Installation Checks (mark complete with initials)
Cabinet and General Installation B-1 B-2 Notes
Maint. access safe and accept. for unit & components
Permanent labels affixed including: pumps, valves, etc
Casing condition good: no dents or leaks
Frame and supports properly installed
Thermal insulation properly installed
Hot Water Piping B-1 B-2 Notes
All Piping fitting complete: no leaks
Union and isolation valve installed at inlet/outlet
Expansion Tank installed
Air Separator installed
Check valves installed at correct locations
Press/Temp relief valve installed and piped to drain
Pipes are properly supported
All Pressure/Temp. gauges/ports installed as required
Piping system properly cleaned, flushed, sanitized
Strainer installed per detail
Instrumentation & Control Devices B-1 B-2 Notes
Boiler supply and return temp sensors installed
Boiler packaged controller started up and properly controlling unit
Start-Up B-1 B-2 Notes
Manufacturer's recommended start-up procedure has been completed
The project specifications concerning start-up of this
equipment has been followed & documented
General Operational Checks B-1 B-2 Notes
Blower is fully operational
No unusual noise and or vibration
Unit properly activates/deactivates
Specified sequence of operation and operating schedules
have been implemented
Final B-1 B-2 Notes

Start-up report completed
Clean up of equipment per contract documents
This equipment Is ready to be functionally tested
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Missoula Public Library

Pre-Testing Checkout
Missoula, MT

BP-1,2
Boiler Pump - Pre-Testing Checkout
Missoula Public Library MKK
System:  BP-1 BP-2 Date: SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as
marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.
Any manufacturer start-up forms are attached to this form.
Electrical Section Completed By:
of ,
Name Electrical Contractor Date
Mechanical Section Completed By:
of '
Name Mechanical Contractor Date
Manufacturer Start-Up Checklist Completed By:
of '
Name Mech Contractor or Manufacturer Rep Date
IGENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.
Turn on BP-1 and verify that it runs: (Initials)
Turn on BP-2 and verify that it runs: (Initials)

This pre-testing checkout is submitted by:

of )
Name General Contractor Date
Approval
Commissioning Authority Date

MKK now IMEG
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout
BP-1,2

|[ELECTRICAL CONTRACTOR

Physical Installation Checks (mark complete with initials)

Wiring and Devices BP BP-2 Notes
Power disconnects in place and labeled
All electric connectors tight
Proper grounding installed for components and unit
Safeties in place and operable
Starter overload breakers correctly sized, installed and set
Wiring complete to local panels
Pump rotation verified
Proper voltage and phase fted to equipment
[MECHANICAL CONTRACTOR |
Unit Nameplate Verification (fill in reqgested information in spaces provided)
[Equipment Tag BP-1 BP-2 Notes
Manufacturer
Model Number
Serial Number
Capacity (gpm)
Motor HP
Volts
Phase
Amps
Hertz
Matches Submittal? (Y/N)
Physical Installation Checks (mark complete with initials)
Piping BP-2 Notes
Strainers/check valves properly installed
Isolation/balancing valves properly installed
Pipe fittings complete, and pipes properly supported and insulated
Pressure gauge Installed
Start-Up BP-2 Notes
Manufacturer's recommended start-up procedures have been completed
The project specifications concerning start-up of this
equipment has been followed & documented
General Operational Checks BP-2 Notes
Pump rotation correct; no unusual noises or vibration
Assoclated boller properly activates & deactivates pump
Final BP-2 Notes
Start-up report completed
TAB is complete
Clean up of equipment per contract documents
This equipment is ready to be functionally tested

SALT LAKE CITY « 4760 S. Highland Drive, Suite 106 « Salt Lake City, UT 84115 + main: 801.360.7024 » www.imegcorp.com

Page 2 of 2



Missoula Public Library
Missoula, MT

Pre-Testing Checkout
CWP-1,2

Missoula Public Library

System: CWP-1 CWP-2

Chilled Water Pump - Pre-Testing Checkout

MKK

TINSHRTING EVGINEERS, IND

Date: SIMEG

Pre-Testing Checkout Submittal / Approval

The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as

marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.

None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.

Any manufacturer start-up forms are attached to this form.

Electrical Section Completed By:

of ,
Name Electrical Contractor Date
Mechanical Section Completed By:
of '
Name Mechanical Contractor Date
Manufacturer Start-Up Checklist Completed By:
of '
Name Mech Contractor or Manufacturer Rep Date
IGENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.
Turn on CWP-1 and verify that it runs: (Initials)
Record Hz at 0% speed signal Hz
Record Hz at 50% speed signal Hz
Record Hz at 100% speed signal Hz
Turn on CWP-2 and verify that it runs: (Initials)
Record Hz at 0% speed signal Hz
Record Hz at 50% speed signal Hz
Record Hz at 100% speed signal Hz
This pre-testing checklist is submitted by:
of ,
Name General Contractor Date
Approval
Commissioning Authority Date

MKK now IMEG
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Missoula Public Library

Pre-Testing Checkout

Missoula, MT CWP-1,2
|[ELECTRICAL CONTRACTOR Date |
Physical Installation Checks (mark complete with initials)
Wiring and Devices CWP-1 | CWP-2 Notes
Power disconnects in place and labeled
All electric connectors tight
Proper grounding installed for components and unit
Safeties in place and operable
Starter overload breakers correctly sized, installed and set
Wiring complete to local panels
Pump rotation verified
Proper voltage and phase fed to equipment
VFD CWP-1 | CWP-2 Notes
Installation per manuf's req's and start up instructions completed
Drive location not subject to excessive moisture, dirt, or temperatures
Drive size matches motor size
Operation verified in HAND, OFF, and AUTO
Drive min and max speeds setto __ Hz min and 60 Hz max
IMECHANICAL CONTRACTOR Date |
Unit Nameplate Verification (fill in regested information in spaces provided)
[Equipment Tag CWP-1 CWP-2 Notes
Manufacturer
Model Number
Serial Number
Capacity (gpm)
Motor HP
Volts
Phase
Amps
Hertz
Matches Submittal? (Y/N)
Physical Installation Checks (mark complete with initials)
Piping CWP-1 | CWP-2 Notes
Strainers/check valves properly installed
Isolation/balancing valves properly installed
Pipe fittings complete, and pipes properly supported and insulated
Pressure gauge installed
P/T ports installed
Start-Up CWP-1 | CWP-2 Notes
Manufacturer's recommended start-up procedures have been completed
The project specifications concerning start-up of this
equipment has been followed & documented
General Operational Checks CWP-1 | CWP-2 Notes
Pump rotation correct; no unusual noises or vibration
CHW system properly activates and deactivates unit
Pump controls to maintain proper differential pressure in CHW system
Final CWP-1 | CWP-2 Notes
Start-up report completed
TAB is complete
Clean up of equipment per contract documents
This equipment Is ready to be functionally tested
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Missoula Public Library Pre-Testing Checkout
Missoula, MT

DH-1
Duct Heater - Pre-Testing Checkout
Missoula Public Library MKK
System:  DH-1 Date: SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as
marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.
Any manufacturer start-up forms are attached to this form.
Electrical Section Completed By:
of ,
Name Electrical Contractor Date
Mechanical Section Completed By:
of ,
Name Mechanical Contractor Date
Manufacturer Start-Up Checklist Completed By:
of ,
Name Mech Contractor or Manufacturer Rep Date
|GENERAL CONTRACTOR |

Verify that equipment installation is complete and ready for functional testing.
Record discharge air temperature of DH-1.: Deg. F

This pre-testing checklist is submitted by:

of ;
Name General Contractor Date
Approval
Commissioning Authority Date

MKK now IMEG
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout
DH-1

|[ELECTRICAL CONTRACTOR

Date |

Physical Installation Checks (mark complete with initials)

Wiring and Devices

DH-1

Notes

Power disconnects in place and labeled

Proper blower motor rotation verified

All electric connectors tight

Proper grounding installed for components and unit

Safeties in place and operable

Starter overload breakers correctly sized, installed and set

Wiring complete to local panels

Proper voltage and phase fted to equipment

IMECHANICAL CONTRACTOR

Date |

Unit Nameplate Verification (fill in requested information in spaces provided)

[Equipment Tag

DH-1

Notes

Manufacturer

Model Number

Serial Number

Volts

Phase

Amps

Hertz

Matches Submittal?(Y/N)

Physical Installation Checks (mark complete with initials)

General Installation

DH-1

Notes

Manufacturer installation checklist completed

Adequate maintenance access to machine

Equipment condition good, no apparent damage

Unit is level

Electrical connections made

Equipment labels affixed

Unit Control / Temperature Inputs

DH-1

Notes

Supply air temperature sensor installed

Heating Command

Unit status

Operational Checks

DH-1

Notes

Unit interlocked with duct static pressure sensor

Specified sequence of operation and operating schedules
have been implemented

Final

Notes

Start-up report completed

Clean up of equipment per contract documents

This equipment iIs ready to be functionally tested
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Missoula Public Library

Missoula, MT

Pre-testing checkout (PTC) items are to be completed as part of startup & initial checkout, prior to functional testing.
If this form is not used for documenting, one of similar rigor shall be used.

In each cell, make a check to verify that the inspection was completed.

Enter notes for explanations as needed. Items that do not apply shall be noted with the reasons on this form (N/A = not applicable, BO = by others).
Contractors assigned responsibility for sections of the checkout shall be responsible to see that checkout items by their subcontractors are completed and checked off.
The “Contractor” designation for each column above the checkout items refers to the contractor responsible to verify completion of this item.
MC = mechanical contractor, EC=electrical contractor, CC = controls contractor, TAB = test and balance, GC = general contractor

ONCE FORM IS FILLED OUT, SIGN AND DATE BELOW:

Pre-Testing Checkout

EF-1-9

Mechanical Contractor Date General Contractor Date
Controls Contractor Date Electrical Contractor Date
Exhaust Fans — Pre-Testing Checkout
Missoula Public Library
Mechanical Elect. Controls Final Notes
Contractor MC|MC|MC|MC|MC|MC|MC|MC|MC|MC|MC|MC|MC|MC|MC|MC|MC]JEC|EC]JCC|CC cC CC | CC| CC|TAB| GC ALL
Fan Motor
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Pre-Testing Checkout

Missoula Public Library

Missoula, MT

EF-1-9

Exhaust Fans — Pre-Testing Checkout

Missoula Public Library

Notes

ALL

Please note any and all
deficiencies, special
considerations, exceptions,
etc, that may affect the
operation of the system.
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Manufacturer/Model

Contractor

EF Tag

EF-6

EF-7

EF-8

EF-9
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Missoula Public Library Pre-Testing Checkout
Missoula, MT

ERV-1
Energy Recovery Ventilator - Pre-Testing Checkout
Missoula Public Library MKK
System:  ERV-1 Date: “ SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as
marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.
Any manufacturer start-up forms are attached to this form.
Electrical Section Completed By:
of ,
Name Electrical Contractor Date
Mechanical Section Completed By:
of ,
Name Mechanical Contractor Date
Manufacturer Start-Up Checklist Completed By:
of ,
Name Mech Contractor or Manufacturer Rep Date
|GENERAL CONTRACTOR |
Verify that equipment is installation is complete and ready for functional testing.
Record discharge air temperature of discharge air with unit in heating: Deg. F
Record discharge air temperature of discharge air with unit in cooling: Deg. F
This pre-testing checklist is submitted by:
of )
Name General Contractor Date
Approval
Commissioning Authority Date
MKK now IMEG
[ELECTRICAL CONTRACTOR Date |

Physical Installation Checks (mark complete with initials)
Wiring and Devices ERV-1 Notes

Power disconnects in place and labeled

All electric connectors tight

Safeties in place and operable

Starter overload breakers correctly sized, installed and set

Wiring complete to local panels

Smoke detectors in place

Proper voltage and phase fted to equipment

SALT LAKE CITY 4760 S. Highland Drive Suite 106 « Salt Lake City, UT 84115 « main: 801.360.7024 « www.imegcorp.com
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout

ERV-1

[IMECHANICAL CONTRACTOR

Date

Unit Nameplate Verification (fill in regested information in spaces provided)

Equipment Tag (Enter Actual Data)

ERV-1

Notes

Manufacturer

Model Number

Serial Number

Volts

Phase

Amps

Hertz

Matches Submittal? (Y/N)

Physical Installation Checks (mark complete with initials)

Cabinet and General Installation

ERV-1

Notes

Maint. access safe and accept. for unit & components

Filter access acceptable

Permanent label affixed

Casing condition good: no dents or leaks

All door latches functional; doors close tightly

Vibration isolation equipment installed & released from shipping locks

Fan

ERV-1

Notes

Supply/Exhaust Fan area clean

Belts and sheaves aligned with proper belt tension

Shaft and bearings lubricated

Fan rotates freely

Duct and Dampers

ERV-1

Notes

Flex connection between unit & duct installed properly with some slack

All damper actuators installed

Relief air outlet not located within 10' of fresh air intake or parapet

Ductwork supported per specification

Duct joints sealed properly (all the way around)

Ducts cleaned: no apparent duct restrictions

Balancing dampers installed per drawing

Insulation Installed as required

Valves, Piping, and Coils

ERV-1

Notes

Coills in good condition (Fins straight etc.)

Start-Up

ERV-1

Notes

Manufacturer's recommended start-up procedures have been

A copy of the recommended start-up procedures are on hand

A copy of the project specifications are on hand

The project specifications concerning start-up of this
equipment has been followed & documented

General Operational Checks

ERV-1

Notes

Fan rotation correct; no unusual noises or vibration

Dampers stroke fully w/out binding, spans calibrated

Specified sequence of operation and operating schedules
have been implemented

Final

ERV-1

Notes

Start-up report completed

Specified pt-to-pt checks have been completed & records submitted

TAB is complete

Final Filters installed

Clean up of equipment per contract documents

This equipment Is ready to be functionally tested
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Missoula Public Library Pre-Testing Checkout
Missoula, MT EUH-1-6

Pre-testing checkout (PTC) items are to be completed as part of startup & initial checkout, prior to functional testing.

If this form is not used for documenting, one of similar rigor shall be used.

In each cell, make a check to verify that the inspection was completed.

Enter notes for explanations as needed. Items that do not apply shall be noted with the reasons on this form (N/A = not applicable, BO = by others).

Contractors assigned responsibility for sections of the checkout shall be responsible to see that checkout items by their subcontractors are completed and checked off.
The “Contractor” designation for each column above the checkout items refers to the contractor responsible to verify completion of this item.

MC = mechanical contractor, EC=electrical contractor, CC = controls contractor, TAB = test and balance, GC = general contractor

ONCE FORM IS FILLED OUT, SIGN AND DATE BELOW:

Mechanical Contractor Date General Contractor

Controls Contractor Date

Electric Unit Heater — Pre-Testing Checkout
Missoula Public Library

Mechanical Elect. Controls Final Notes
Contractor MC|MC|MC|MC|MCJEC|EC|EC|EC|EC|EC|EC|EC]JCC]| CC| CC CcC GC | GC | GC ALL

Please note any and all

Specified sequence has been programmed &

proper operation has been verified
This equip. is ready to be functionally tested

IAdequate maintenance access to machine
All electric connectors tight

Safties in place and operable

Starter iverload breakers corectly sized
\Wiring complete to local panels

Zone temperature sensor installed

Start-up report completed
IClean up of equipment per contract documents

IManufacturer installation chechecklist
|Equipment condition good no apparent damage
|Manufacturer Startup Procedures Followed
|Power disconnects in place and labeled
IProper fan rotation varified

|Proper grounding installed for unit

|Proper voltage and phase fed to equipment
|Heating command enbales unit

0 o deficiencies, special
Q@ T considerations, exceptions,
2 ° etc, that may affect the
Heater Tag 5 5 operation of the system.
EUH-1
EUH-2
EUH-3
EUH-4
EUH-5
EUH-6
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Missoula Public Library Pre-Testing Checkout
Missoula, MT FCUs

Pre-testing checkout (PTC) items are to be completed as part of startup & initial checkout, prior to functional testing.

If this form is not used for documenting, one of similar rigor shall be used.

In each cell, make a check to verify that the inspection was completed.

Enter notes for explanations as needed. Items that do not apply shall be noted with the reasons on this form (N/A = not applicable, BO = by others).

Contractors assigned responsibility for sections of the checkout shall be responsible to see that checkout items by their subcontractors are completed and checked off.
The “Contractor” designation for each column above the checkout items refers to the contractor responsible to verify completion of this item.

MC = mechanical contractor, EC=electrical contractor, CC = controls contractor, TAB = test and balance, GC = general contractor

ONCE FORM IS FILLED OUT, SIGN AND DATE BELOW:

Mechanical Contractor Date Electrical Contractor

Controls Contractor Date Balancing Contractor

Fan Coil Units — Pre-Testing Checkout
Missoula Public Library

Mechanical Elect. Controls Final Notes

Contractor MC|MC|MC|{MC|MC|MC|MC|MC|MCJEC|EC]CC]|CC CcC CC CC |TAB| GC ALL
Space Temp Control
Sensor Valves

2| o
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= = — o = n - = .. . .
Sl E|le| Sl S 3 €1 3]18|83 S|le i .<>3 Ylslel2°]lE5 |2 deficiencies, special
= @D = R K = o — . . .
AR =|8|5|c|2[8]|c|®]2 Elo| g F 18|28l S| 3| considerations, exceptions,
= |3 = S kT = < c = =2
|3 § = % 21512181812 s|@|l2|12]2|% °l x| o etc, that may affect the
= — .
VAV Tag Area Served 21212 % SlalalelElg|8IS|&l5] 2 S % 5| &= < | E operation of the system.
FCU-1
FCU-2
FCU-3
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Pre-Testing Checkout

Missoula Public Library

Missoula, MT

FCUs

Fan Coil Units — Pre-Testing Checkout

Missoula Public Library

Notes
ALL

Please note any and all
deficiencies, special
considerations, exceptions,
etc, that may affect the
operation of the system.
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout
HWP-1,2

Missoula Public Library

System: HWP-1 HWP-2

Heating Water Pump - Pre-Testing Checkout

MKK

TINSHRTING EVGINEERS, IND

Date: SIMEG

Pre-Testing Checkout Submittal / Approval

The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as

marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.

None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.

Any manufacturer start-up forms are attached to this form.

Electrical Section Completed By:

of ,
Name Electrical Contractor Date
Mechanical Section Completed By:
of '
Name Mechanical Contractor Date
Manufacturer Start-Up Checklist Completed By:
of '
Name Mech Contractor or Manufacturer Rep Date
IGENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.
Turn on HWP-1 and verify that it runs: (Initials)
Record Hz at 0% speed signal Hz
Record Hz at 50% speed signal Hz
Record Hz at 100% speed signal Hz
Turn on HWP-2 and verify that it runs: (Initials)
Record Hz at 0% speed signal Hz
Record Hz at 50% speed signal Hz
Record Hz at 100% speed signal Hz
This pre-testing checklist is submitted by:
of ,
Name General Contractor Date
Approval
Commissioning Authority Date

MKK now IMEG
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Missoula Public Library

Pre-Testing Checkout

Missoula, MT HWP-1,2
|[ELECTRICAL CONTRACTOR Date |
Physical Installation Checks (mark complete with initials)
Wiring and Devices HWP-1 | HWP-2 Notes
Power disconnects in place and labeled
All electric connectors tight
Proper grounding installed for components and unit
Safeties in place and operable
Starter overload breakers correctly sized, installed and set
Wiring complete to local panels
Pump rotation verified
Proper voltage and phase fed to equipment
VFD HWP-1 | HWP-2 Notes
Installation per manuf's req's and start up instructions completed
Drive location not subject to excessive moisture, dirt, or temperatures
Drive size matches motor size
Operation verified in HAND, OFF, and AUTO
Drive min and max speeds setto __ Hz min and 60 Hz max
[IMECHANICAL CONTRACTOR Date |
Unit Nameplate Verification (fill in regested information in spaces provided)
[Equipment Tag HWP-1 HWP-2 Notes
Manufacturer
Model Number
Serial Number
Capacity (gpm)
Motor HP
Volts
Phase
Amps
Hertz
Matches Submittal? (Y/N)
Physical Installation Checks (mark complete with initials)
Piping HWP-1 | HWP-2 Notes
Strainers/check valves properly installed
Isolation/balancing valves properly installed
Pipe fittings complete, and pipes properly supported and insulated
Pressure gauge installed
P/T ports installed
Start-Up HWP-1 | HWP-2 Notes
Manufacturer's recommended start-up procedures have been completed
The project specifications concerning start-up of this
equipment has been followed & documented
General Operational Checks HWP-1 HWP-2 Notes
Pump rotation correct; no unusual noises or vibration
Boiler system properly activates and deactivates unit
Pump controls to maintain proper differential pressure in HW system
Final HWP-1 | HWP-2 Notes
Start-up report completed
TAB is complete
Clean up of equipment per contract documents
This equipment Is ready to be functionally tested
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Missoula Public Library Pre-Testing Checkout
Missoula, MT

Lighting
Pre-testing checkout (PTC) items are to be completed as part of startup & initial checkout, prior to functional testing.
If this form is not used for documenting, one of similar rigor shall be used.
In each cell, make a check to verify that the inspection was completed.
Enter notes for explanations as needed. ltems that do not apply shall be noted with the reasons on this form (N/A = not applicable, BO = by others).
Contractors assigned responsibility for sections of the checkout shall be responsible to see that checkout items by their subcontractors are completed and checked off.
ONCE FORM IS FILLED OUT, SIGN AND DATE BELOW:
Electrical Contractor Date General Contractor Date
Lighting Controls — Pre-Testing Checkout
Missoula Public Library
Switch/ Occupancy
Lighting Plan Lighting sensor/Photocell Photocell Dimming Lighting control panel | Please note any and all deficiencies, special
Symbol (used for switching Switch/Occupancy/Phot programmed per setting programmed per | enables/disables circuit,] considerations, exceptions, etc, that may
Area served lookup) Type of sensor / switch designation ocell Sensor Installed owner's wishes drawings if applicable affect the operation of the system.
013 Storage Sts Programmable Electronlc Timer ts
Switch
012 Storage Sts Programmable Electronlc Timer ts
Switch
011 Sorage Sts Programmable Electronlc Timer ts
Switch
010 Yard Programmable Electronic Timer
. Sts . ts
Equipment Switch
009 Mechanical S Switch
008 Elev Closet S Switch
001 Shop Sts Programmable Electronlc Timer ts
Switch
001 Shop Sts Programmable I_Electromc Timer ts
Switch
001 Shop S Switch
002 Mechanical S Switch
002 Mechanical S Switch
003 Vestiblue Scs Low Voltage Multibutton Wall Station cs2
. Low Voltage Wall Box Lighting
003 Vestiblue Skp Control Unit kpl
003 Vestiblue oS Wall Mounted Dual Technology
Occupancy Sensor
003 Vestiblue oS Wall Mounted Dual Technology
Occupancy Sensor
STBOO Stair oS Wall Mounted Dual Technology
Occupancy Sensor
004 Electrical S Switch
005 Emergency S Switch
106 Café PC Ceiling Mounted Daylight Sensor
106 Café PC Ceiling Mounted Daylight Sensor
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Missoula Public Library Pre-Testing Checkout
Missoula, MT Lighting

Lighting Controls — Pre-Testing Checkout
Missoula Public Library

Switch/ Occupancy
Lighting Plan Lighting sensor/Photocell Photocell Dimming Lighting control panel | Please note any and all deficiencies, special
Symbol (used for switching Switch/Occupancy/Phot programmed per setting programmed per | enables/disables circuit,] considerations, exceptions, etc, that may
Area served lookup) Type of sensor / switch designation ocell Sensor Installed owner's wishes drawings if applicable affect the operation of the system.
113 Circulation PC Ceiling Mounted Daylight Sensor
113 Circulation Scs Low Voltage Multibutton Wall Station cs4d
134 Classroom PC Ceiling Mounted Daylight Sensor
134 Classroom oS Wall Mounted Dual Technology
Occupancy Sensor
134 Classroom Scs Low Voltage Multibutton Wall Station cs3
130 Teen Lounge PC Ceiling Mounted Daylight Sensor
128 Editing Station PC Ceiling Mounted Daylight Sensor
133 Storage S Switch
136 Live Lab oS Wall Mounted Dual Technology
Occupancy Sensor
136 Live Lab Scs Low Voltage Multibutton Wall Station cs3
133 Storage Sts Programmable Electronlc Timer ts
Switch
135 Maker Space oS Wall Mounted Dual Technology
Occupancy Sensor
135 Maker Space Scs Low Voltage Multibutton Wall Station cs5
135 Maker Space Scs Low Voltage Multibutton Wall Station cs5
. Low Voltage Wall Box Lighting
103 Service Skp Control Unit kpl
102 Toilet oS Wall Mounted Dual Technology
Occupancy Sensor
104 Kitchen oS Wall Mounted Dual Technology
Occupancy Sensor
. Low Voltage Wall Box Lighting
106 Cafe Skp Control Unit kpl
STAOL Stair oS Wall Mounted Dual Technology
Occupancy Sensor
STAOL Stair oS Wall Mounted Dual Technology
Occupancy Sensor
123 Womens oS Wall Mounted Dual Technology
Occupancy Sensor
123 Womens Sts Programmable I_Electromc Timer ts
Switch
124 Mens oS Wall Mounted Dual Technology
Occupancy Sensor
111 Unisex oS Wall Mounted Dual Technology
Occupancy Sensor
137 Data S Switch
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout
Lighting

Lighting Controls — Pre-Testing Checkout
Missoula Public Library

Switch/ Occupancy
Lighting Plan Lighting sensor/Photocell Photocell Dimming Lighting control panel | Please note any and all deficiencies, special
Symbol (used for switching Switch/Occupancy/Phot programmed per setting programmed per | enables/disables circuit,] considerations, exceptions, etc, that may
Area served lookup) Type of sensor / switch designation ocell Sensor Installed owner's wishes drawings if applicable affect the operation of the system.
138 Elec S Switch
114 A Mechanical S Switch
114 B mechanical S Switch
109 Ass. Dir. Office Scs Low Voltage Multibutton Wall Station csl
1101T Scs Low Voltage Multibutton Wall Station csl
Low Voltage Wall Box Lighting
L1 Hallway Skp Control Unit kpl
L1 Hallway Scs Low Voltage Multibutton Wall Station cs4
127 Office oS Wall Mounted Dual Technology
Occupancy Sensor
121 Studio oS Wall Mounted Dual Technology
Occupancy Sensor
120 Studio oS Wall Mounted Dual Technology
Occupancy Sensor
125 Touch Down Scs Low Voltage Multibutton Wall Station cs3
119 MCAT oS Wall Mounted Dual Technology
Occupancy Sensor
119 MCAT Scs Low Voltage Multibutton Wall Station cs4
118 Cont. Room oS Wall Mounted Dual Technology
Occupancy Sensor
117 MCAT oS Wall Mounted Dual Technology
Occupancy Sensor
117 MCAT Sts Programmable Electronlc Timer ts
Switch
117 MCAT S Switch
116 Catalog oS Wall Mounted Dual Technology
Occupancy Sensor
116 Catalog Scs Low Voltage Multibutton Wall Station csl
STBO1 Stair oS Wall Mounted Dual Technology
Occupancy Sensor
Low Voltage Wall Box Lighting
EL2 Elevator Skp Control Unit kpl
112 Shipping oS Wall Mounted Dual Technology
Occupancy Sensor
112 Shipping Scs Low Voltage Multibutton Wall Station cs2
112 Loading oS Wall Mounted Dual Technology
Occupancy Sensor
112A Loading oS Wall Mounted Dual Technology
Occupancy Sensor
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Missoula Public Library Pre-Testing Checkout

Missoula, MT Lighting
Lighting Controls — Pre-Testing Checkout
Missoula Public Library

Switch/ Occupancy
Lighting Plan Lighting sensor/Photocell Photocell Dimming Lighting control panel | Please note any and all deficiencies, special
Symbol (used for switching Switch/Occupancy/Phot programmed per setting programmed per | enables/disables circuit,] considerations, exceptions, etc, that may
Area served lookup) Type of sensor / switch designation ocell Sensor Installed owner's wishes drawings if applicable affect the operation of the system.
112A Loading oS Wall Mounted Dual Technology
Occupancy Sensor
201 Discovery - .
Bench PC Ceiling Mounted Daylight Sensor
201 Discovery - :
Bench PC Ceiling Mounted Daylight Sensor
201 Discovery Low Voltage Wall Box Lighting
Bench Skp Control Unit kpl
202 Study oS Wall Mounted Dual Technology
Occupancy Sensor
203 Study oS Wall Mounted Dual Technology
Occupancy Sensor
204 Study oS Wall Mounted Dual Technology
Occupancy Sensor
246 Mech Closet S Switch
239 Climbing PC Ceiling Mounted Daylight Sensor
STAO2 oS Wall Mounted Dual Technology
Occupancy Sensor
236 Art oS Wall Mounted Dual Technology
Occupancy Sensor
236 Art Scs Low Voltage Multibutton Wall Station cs4
- Low Voltage Wall Box Lighting
238 Water Exhibit Skp Control Unit kpl
238 Water Exhibit PC Ceiling Mounted Daylight Sensor
238 Water Exhibit Scs Low Voltage Multibutton Wall Station csl
235 School Area PC Ceiling Mounted Daylight Sensor
235 School Area Scs Low Voltage Multibutton Wall Station csl
200 Parent PC Ceiling Mounted Daylight Sensor
207 Eamilies oS Wall Mounted Dual Technology
Occupancy Sensor
207 Families Scs Low Voltage Multibutton Wall Station cs3
207 Families PC Ceiling Mounted Daylight Sensor
209 Consult oS Wall Mounted Dual Technology
Occupancy Sensor
209 Consult PC Ceiling Mounted Daylight Sensor
209 Consult PC Ceiling Mounted Daylight Sensor
210 Office oS Wall Mounted Dual Technology
Occupancy Sensor
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Missoula Public Library Pre-Testing Checkout

Missoula, MT Lighting
Lighting Controls — Pre-Testing Checkout
Missoula Public Library

Switch/ Occupancy
Lighting Plan Lighting sensor/Photocell Photocell Dimming Lighting control panel | Please note any and all deficiencies, special
Symbol (used for switching Switch/Occupancy/Phot programmed per setting programmed per | enables/disables circuit,] considerations, exceptions, etc, that may
Area served lookup) Type of sensor / switch designation ocell Sensor Installed owner's wishes drawings if applicable affect the operation of the system.
210 Office Scs Low Voltage Multibutton Wall Station cs2
211 Office oS Wall Mounted Dual Technology
Occupancy Sensor
211 Office Scs Low Voltage Multibutton Wall Station cs2
212 Office oS Wall Mounted Dual Technology
Occupancy Sensor
212 Office Scs Low Voltage Multibutton Wall Station csl
213 Office oS Wall Mounted Dual Technology
Occupancy Sensor
213 Office Scs Low Voltage Multibutton Wall Station csl
218 Open Office PC Ceiling Mounted Daylight Sensor
218 Open Office oS Wall Mounted Dual Technology
Occupancy Sensor
218 Open Office oS Wall Mounted Dual Technology
Occupancy Sensor
STBO2 Stair oS Wall Mounted Dual Technology
Occupancy Sensor
219 Unisex oS Wall Mounted Dual Technology
Occupancy Sensor
219 Unisex oS Wall Mounted Dual Technology
Occupancy Sensor
220 Staff Lounge oS Wall Mounted Dual Technology
Occupancy Sensor
220 Staff Lounge Scs Low Voltage Multibutton Wall Station cs4
221 Program oS Wall Mounted Dual Technology
Occupancy Sensor
221 Program oS Wall Mounted Dual Technology
Occupancy Sensor
221 Program S Switch
221 Program PC Ceiling Mounted Daylight Sensor
220A Lockers oS Wall Mounted Dual Technology
Occupancy Sensor
220A Lockers oS Wall Mounted Dual Technology
Occupancy Sensor
245 Storage S Switch
223 Mechanical Sts Programmable Electronlc Timer ts
Switch
217 Open Office Scs Low Voltage Multibutton Wall Station cs5
224 Elec S Switch
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout
Lighting

Lighting Controls — Pre-Testing Checkout
Missoula Public Library

Switch/ Occupancy
Lighting Plan Lighting sensor/Photocell Photocell Dimming Lighting control panel | Please note any and all deficiencies, special
Symbol (used for switching Switch/Occupancy/Phot programmed per setting programmed per | enables/disables circuit,] considerations, exceptions, etc, that may
Area served lookup) Type of sensor / switch designation ocell Sensor Installed owner's wishes drawings if applicable affect the operation of the system.
225 Data S Switch
243 Toy Wash oS Wall Mounted Dual Technology
Occupancy Sensor
229 Comfort Room oS Wall Mounted Dual Technology
Occupancy Sensor
232 Mens oS Wall Mounted Dual Technology
Occupancy Sensor
231 Unisex oS Wall Mounted Dual Technology
Occupancy Sensor
230 Janitor Sts Programmable Electronlc Timer ts
Switch
229 Unisex oS Wall Mounted Dual Technology
Occupancy Sensor
228 Womens oS Wall Mounted Dual Technology
Occupancy Sensor
227 Family Toilet oS Wall Mounted Dual Technology
Occupancy Sensor
226 Unisex oS Wall Mounted Dual Technology
Occupancy Sensor
301 Montana . .
Reading PC Ceiling Mounted Daylight Sensor
301 Montana o .
Reading PC Ceiling Mounted Daylight Sensor
301 Mor_ltana Skp Low Voltage Wall ng Lighting kpl
Reading Control Unit
302 Montana Wall Mounted Dual Technology
oS
Secure Occupancy Sensor
302 Montana . .
Scs Low Voltage Multibutton Wall Station cs2
Secure
302A Mechanical S Switch
307 Study oS Wall Mounted Dual Technology
Occupancy Sensor
308 Study oS Wall Mounted Dual Technology
Occupancy Sensor
305 Study oS Wall Mounted Dual Technology
Occupancy Sensor
306 Study oS Wall Mounted Dual Technology
Occupancy Sensor
STAO3 Stair oS Wall Mounted Dual Technology
Occupancy Sensor
316 Meeting Room Scs Low Voltage Multibutton Wall Station cs2
330 Non Fiction PC Ceiling Mounted Daylight Sensor
- Low Voltage Wall Box Lighting
330 Non Fiction Skp Control Unit kpl
330 Non Fiction PC Ceiling Mounted Daylight Sensor
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout
Lighting

Lighting Controls — Pre-Testing Checkout
Missoula Public Library

Switch/ Occupancy
Lighting Plan Lighting sensor/Photocell Photocell Dimming Lighting control panel | Please note any and all deficiencies, special
Symbol (used for switching Switch/Occupancy/Phot programmed per setting programmed per | enables/disables circuit,] considerations, exceptions, etc, that may
Area served lookup) Type of sensor / switch designation ocell Sensor Installed owner's wishes drawings if applicable affect the operation of the system.
304 Cpmmunlty PC Ceiling Mounted Daylight Sensor
Display
331 Business Low Voltage Wall Box Lighting
Center Skp Control Unit kpl
309 Periodicals PC Ceiling Mounted Daylight Sensor
309 Periodicals PC Ceiling Mounted Daylight Sensor
309 Periodicals PC Ceiling Mounted Daylight Sensor
326 Mens oS Wall Mounted Dual Technology
Occupancy Sensor
325 Unisex oS Wall Mounted Dual Technology
Occupancy Sensor
324 Janitor Sts Programmable Electronlc Timer ts
Switch
323 Unisex oS Wall Mounted Dual Technology
Occupancy Sensor
322 Womens oS Wall Mounted Dual Technology
Occupancy Sensor
320 Family Toilet oS Wall Mounted Dual Technology
Occupancy Sensor
319 Data S Switch
318 Elec S Switch
317 Mech S Switch
329 Storage S Switch
315 Notary Scs Low Voltage Multibutton Wall Station cs2
310 Work Room oS Wall Mounted Dual Technology
Occupancy Sensor
310 Work Room Scs Low Voltage Multibutton Wall Station cs3
310 Work Room PC Ceiling Mounted Daylight Sensor
Low Voltage Wall Box Lighting
LE2 Skp Control Unit kpl
STBO03 Stair SO #N/A
311 Storage Sts Programmable Electronlc Timer ts
Switch
312 Demo Kitchen oS Wall Mounted Dual Technology
Occupancy Sensor
. Low Voltage Wall Box Lighting
312 Demo Kitchen Skp Control Unit kpl
312 Demo Kitchen PC Ceiling Mounted Daylight Sensor
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Missoula Public Library
Missoula, MT

Pre-Testing Checkout
Lighting

Lighting Controls — Pre-Testing Checkout
Missoula Public Library

Switch/ Occupancy
Lighting Plan Lighting sensor/Photocell Photocell Dimming Lighting control panel | Please note any and all deficiencies, special
Symbol (used for switching Switch/Occupancy/Phot programmed per setting programmed per | enables/disables circuit,] considerations, exceptions, etc, that may
Area served lookup) Type of sensor / switch designation ocell Sensor Installed owner's wishes drawings if applicable affect the operation of the system.
313 Service PC Ceiling Mounted Daylight Sensor
401 Meeting Room oS Wall Mounted Dual Technology
Occupancy Sensor
401 Meeting Room PC Ceiling Mounted Daylight Sensor
401 Meeting Room S Switch
401 Meeting Room S Switch
403 AV Room Sts Programmable Electronlc Timer ts
Switch
404 Storage Sts Programmable I_Electromc Timer ts
Switch
404 Storage Sts Programmable Electronlc Timer ts
Switch
STAO4 Stair oS Wall Mounted Dual Technology
Occupancy Sensor
402 Meeting Room oS Wall Mounted Dual Technology
Occupancy Sensor
402 Meeting Room PC Ceiling Mounted Daylight Sensor
402 Meeting Room S Switch
402 Meeting Room S Switch
Top Room PC Ceiling Mounted Daylight Sensor
Low Voltage Wall Box Lighting
Top Room Skp Control Unit kpl
406 Office oS Wall Mounted Dual Technology
Occupancy Sensor
406 Office PC Ceiling Mounted Daylight Sensor
406 Office Scs Low Voltage Multibutton Wall Station cs2
407 Office oS Wall Mounted Dual Technology
Occupancy Sensor
407 Office PC Ceiling Mounted Daylight Sensor
407 Office S Switch
408 Office oS Wall Mounted Dual Technology
Occupancy Sensor
408 Office PC Ceiling Mounted Daylight Sensor
408 Office S Switch
409 Office oS Wall Mounted Dual Technology
Occupancy Sensor
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Missoula Public Library Pre-Testing Checkout

Missoula, MT Lighting

Lighting Controls — Pre-Testing Checkout
Missoula Public Library

Switch/ Occupancy
Lighting Plan Lighting sensor/Photocell Photocell Dimming Lighting control panel | Please note any and all deficiencies, special
Symbol (used for switching Switch/Occupancy/Phot programmed per setting programmed per | enables/disables circuit,] considerations, exceptions, etc, that may
Area served lookup) Type of sensor / switch designation ocell Sensor Installed owner's wishes drawings if applicable affect the operation of the system.
409 Office PC Ceiling Mounted Daylight Sensor
409 Office S Switch
410 Blackfoot PC Ceiling Mounted Daylight Sensor
410 Blackfoot PC Ceiling Mounted Daylight Sensor
2410 Blackfoot oS Wall Mounted Dual Technology
Occupancy Sensor
410 Blackfoot S Switch
Low Voltage Wall Box Lighting
Elev Skp Control Unit kpl
STBO4 Stair oS Wall Mounted Dual Technology
Occupancy Sensor
411 Prefunction PC Ceiling Mounted Daylight Sensor
411 Prefunction Scs Low Voltage Multibutton Wall Station csl
412 Prefunction PC Ceiling Mounted Daylight Sensor
218 Mens oS Wall Mounted Dual Technology
Occupancy Sensor
417 Womens oS Wall Mounted Dual Technology
Occupancy Sensor
425 Janitor Sts Programmable Electronlc Timer ts
Switch
420 Unisex oS Wall Mounted Dual Technology
Occupancy Sensor
421 Data S Switch
422 Elec S Switch
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Missoula Public Library

Missoula, MT

Pre-testing checkout (PTC) items are to be completed as part of startup & initial checkout, prior to functional testing.
If this form is not used for documenting, one of similar rigor shall be used.
In each cell, make a check to verify that the inspection was completed.

Enter notes for explanations as needed. Items that do not apply shall be noted with the reasons on this form (N/A = not applicable, BO = by others).

Contractors assigned responsibility for sections of the checkout shall be responsible to see that checkout items by their subcontractors are completed and checked off.

The “Contractor” designation for each column above the checkout items refers to the contractor responsible to verify completion of this item.
MC = mechanical contractor, EC=electrical contractor, CC = controls contractor, TAB = test and balance, GC = general contractor

ONCE FORM IS FILLED OUT, SIGN AND DATE BELOW:

Mechanical Contractor

Date

Controls Contractor

Date

General Contr.

Date

Linear Unit Heater — Pre-Testing Checkout
Missoula Public Library

Pre-Testing Checkout
LUH-1-19

Mechanical Elect. Controls Final Notes
Contractor MC|MC|{MC|MC|MC|MC|MCJEC|EC|EC|EC|EC|EC|EC|ECJCC|CC|CC|CC]|CC|CC cC GC | GC | GC ALL
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LUH-1
LUH-2
LUH-3
LUH-4
LUH-5
LUH-6

SALT LAKE CITY ¢ 4760 S. Highland Drive, Suite 106 « Salt Lake City, UT 84115 « main: 801.360.7024 - www.imegcorp.com

Page 1 of 2



Pre-Testing Checkout

Missoula Public Library

Missoula, MT

LUH-1-19

Linear Unit Heater — Pre-Testing Checkout

Missoula Public Library

Notes
ALL

Please note any and all
deficiencies, special
considerations, exceptions,
etc, that may affect the
operation of the system.

Final
GC | GC | GC
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Manufacturer/Model

Contractor

Heater Tag

LUH-7

LUH-8

LUH-9

LUH-10

LUH-11

LUH-12

LUH-13

LUH-14

LUH-15

LUH-16

LUH-17

LUH-18

LUH-19
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Missoula Public Library Pre-Testing Checkout
Missoula, MT SF-1-6

Pre-testing checkout (PTC) items are to be completed as part of startup & initial checkout, prior to functional testing.

If this form is not used for documenting, one of similar rigor shall be used.

In each cell, make a check to verify that the inspection was completed.

Enter notes for explanations as needed. ltems that do not apply shall be noted with the reasons on this form (N/A = not applicable, BO = by others).

Contractors assigned responsibility for sections of the checkout shall be responsible to see that checkout items by their subcontractors are completed and checked off.
The “Contractor” designation for each column above the checkout items refers to the contractor responsible to verify completion of this item.

MC = mechanical contractor, EC=electrical contractor, CC = controls contractor, TAB = test and balance, GC = general contractor

ONCE FORM IS FILLED OUT, SIGN AND DATE BELOW:

Mechanical Contractor Date General Contractor Date

Controls Contractor Date Electrical Contractor Date

Transfer Fans — Pre-Testing Checkout
Missoula Public Library

Mechanical Elect. Controls Final Notes
Contractor MC MC MC EC | EC CcC CC | CC|TAB| GC ALL
Fan Motor
General Fan Drive Test

|Flex connection between unit and duct installed with slack
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Fan Tag Manufacturer/Model g PISIEISIE|E alalI8|alF (% clS121318 |<£ < operation of the system.
SF-1
SF-2
SF-3
SF-4
SF-5
SF-6
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Missoula Public Library Pre-Testing Checkout
Missoula, MT

SP-1,2,3
Sump Pump - Pre-Testing Checkout
Missoula Public Library MKK
System:  SP-1 SP-2 SP-3 Date: ~ SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as
marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.
Any manufacturer start-up forms are attached to this form.
Electrical Section Completed By:
of ,
Name Electrical Contractor Date
Mechanical Section Completed By:
of ,
Name Mechanical Contractor Date
Manufacturer Start-Up Checklist Completed By:
of ,
Name Mech Contractor or Manufacturer Rep Date
|GENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.
Turn on SP-1 and verify that it runs: (Initials)
Turn on SP-2 and verify that it runs: (Initials)
Turn on SP-3 and verify that it runs: (Initials)

This pre-testing checklist is submitted by:

of )
Name General Contractor Date
Approval
Commissioning Authority Date

MKK now IMEG
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Missoula Public Library Pre-Testing Checkout
Missoula, MT SP-1,2,3

|[ELECTRICAL CONTRACTOR Date |

Physical Installation Checks (mark complete with initials)
Wiring and Devices SP-1 SP-2 SP-3 Notes

Power disconnects in place and labeled

All electric connectors tight

Proper grounding installed for components and unit

Safeties in place and operable

Starter overload breakers correctly sized, installed and set

Wiring complete to local panels

Pump rotation verified

Proper voltage and phase fted to equipment

IMECHANICAL CONTRACTOR Date |
Unit Nameplate Verification (fill in regested information in spaces provided)

[Equipment Tag SP-1 SP-2 SP-2 Notes
Manufacturer

Model Number

Serial Number

Capacity (gpm)

Motor HP

Volts

Phase

Amps

Hertz

Matches Submittal?(Y/N)

Physical Installation Checks (mark complete with initials)
Piping SP-1 SP-2 SP-3 Notes
Strainers/check valves properly installed
Isolation valves properly installed
Pipe tittings complete, and pipes properly supported and insulated
Start-Up SP-1 SP-2 SP-3 Notes
Manufacturer's recommended start-up procedures have been completed
The project specifications concerning start-up of this
equipment has been followed & documented
General Operational Checks SP-1 SP-2 SP-3 Notes
Pump rotation correct; no unusual noises or vibration
Float switch properly activates & deactivates pump
Final SP-1 SP-2 SP-3 Notes

Start-up report completed
Clean up of equipment per contract documents
This equipment Is ready to be functionally tested
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Missoula Public Library Pre-Testing Checkout
Missoula, MT

UH-1,2
Unit Heater - Pre-Testing Checkout
Missoula Public Library MKK
System: UH-1 UH-2 Date: SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as
marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional testing being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.
Any manufacturer start-up forms are attached to this form.
Electrical Section Completed By:
of ,
Name Electrical Contractor Date
Mechanical Section Completed By:
of ,
Name Mechanical Contractor Date
Manufacturer Start-Up Checklist Completed By:
of ,
Name Mech Contractor or Manufacturer Rep Date
|GENERAL CONTRACTOR |
Verify that equipment installation is complete and ready for functional testing.
Record discharge air temperature of UH-1.: Deg. F
Record discharge air temperature of UH-2: Deg. F

This pre-testing checklist is submitted by:

of ,
Name General Contractor Date
Approval
Commissioning Authority Date

MKK now IMEG
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Missoula Public Library Pre-Testing Checkout
Missoula, MT UH-1,2

|[ELECTRICAL CONTRACTOR Date |

Physical Installation Checks (mark complete with initials)
Wiring and Devices UH-1 UH-2 Notes

Power disconnects in place and labeled

Proper blower motor rotation verified

All electric connectors tight

Proper grounding installed for components and unit

Safeties in place and operable

Starter overload breakers correctly sized, installed and set

Wiring complete to local panels

Proper voltage and phase fted to equipment

IMECHANICAL CONTRACTOR Date |
Unit Nameplate Verification (fill in requested information in spaces provided)

[Equipment Tag UH-1 UH-2 Notes
Manufacturer

Model Number

Serial Number

Volts

Phase

Amps

Hertz

Matches Submittal?(Y/N)

Physical Installation Checks (mark complete with initials)
General Installation UH-1 UH-2 Notes

Manufacturer installation checklist completed
Adequate maintenance access to machine
Equipment condition good, no apparent damage
Hot water piping connections made
Unit is level
Electrical connections made
Equipment labels affixed

Unit Control / Temperature Inputs UH-1 UH-2 Notes
Zone temperature sensor installed
Pipe temperature sensor installed
Heating Command
Unit status

Operational Checks UH-1 UH-2 Notes
Blower motor rotation correct
Heating water valve fully opens and closes
Specified sequence of operation and operating schedules
have been implemented
Final UH-1 UH-2 Notes

Start-up report completed
Clean up of equipment per contract documents
This equipment Is ready to be functionally tested
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Missoula Public Library Pre-Testing Checkout

Missoula, MT WH-1, RCP-1
Domestic Water Heater - Pre-Testing Checkout
Missoula Public Library MKK
System:  WH-1 RCP-1 Date: ~ SIMEG
Pre-Testing Checkout Submittal / Approval
The above system and associated components are complete and ready for functional testing.
The test items are complete and have been checked off only by parties having direct knowledge of the event, as
marked below, respective to each responsible contractor. Proper check will include Initials. (Ex. CSF)
This pre-testing checkout is submitted for approval, subject to attached list of outstanding items yet to be completed.
None of the outstanding items preclude safe and reliable functional test being performed.
This checkout does not take the place of the manufacturer's recommended checkout and start-up procedures or report.
Any manufacturer start-up forms are attached to this form.
Electrical Section Completed By:
of ,
Name Electrical Contractor Date
Mechanical Section Completed By:
of ,
Name Mechanical Contractor Date
Manufacturer Start-Up Checklist Completed By:
of ,
Name Mech Contractor or Manufacturer Rep Date
|GENERAL CONTRACTOR |

Verify that equipment installation is complete and ready for functional testing.
Record temperature of hot water at relief with water heater running : Deg. F

This pre-testing checkout is submitted by:

of ;
Name General Contractor Date
Approval
Commissioning Authority Date

MKK now IMEG
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Missoula Public Library Pre-Testing Checkout
Missoula, MT WH-1, RCP-1

|[ELECTRICAL CONTRACTOR Date |

Physical Installation Checks (mark complete with initials)
Wiring and Devices WH-1 RCP-1 Notes

Power disconnects in place and labeled

Timeclock and aquastat installed

All electric connectors tight

Proper grounding installed for components and unit

Safeties in place and operable

Wiring complete to local panels

Proper voltage and phase fed to equipment

IMECHANICAL CONTRACTOR Date |

Unit Nameplate Verification (fill in reqgested information in spaces provided)
Equipment Tag WH-1 RCP-1 Notes

Manuf.

Model

Serial No.

Capacity (Gal, GPM)
Volts

Phase

Hertz

Physical Installation Checks (mark complete with initials)
Cabinet and General Installation WH-1 RCP-1 Notes
Maint. access safe and accept. for unit & components
Permanent labels affixed including: pumps, valves, etc
Casing condition good: no dents or leaks
Frame and supports properly installed
Thermal insulation properly installed
Domestic Water I5iping WH-1 RCP-1 Notes
All Piping fitting complete: no leaks
Union or isolation valve installed at inlet/outlet
Dielectric unions installed at WH
Drain installed with hose bib
Check valves installed at correct locations
Press/Temp relief valve installed and piped to drain
Pipes are properly supported
All Pressure/Temp. gauges/ports installed as required
Piping system properly cleaned, flushed, sanitized
Start-Up WH-1 RCP-1 Notes
Manufacturer's recommended start-up procedures have been completed
The project specifications concerning start-up of this
equipment has been followed & documented
General Operational Checks WH-1 RCP-1 Notes

Pump rotation correct

No unusual noise and or vibration

Unit properly activates/deactivates?
Final WH-1 RCP-1 Notes

Start-up report completed
Clean up of equipment per contract documents
This equipment Is ready to be functionally tested
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Missoula Public Library
Final Commissioning Report

Appendix F: TAB Report
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SHOP DRAWING & I M EG
SUBMITTAL REVIEW COMMENTS ’

JOB NAME: Missoula Public Library

IMEG JOB #: 2017.03.0018 SPEC SECTION: 230593-2.1 - Test & Balance Report
Updated

DATE RECEIVED: 2/18/2021 SUBMITTED BY:  Precision Air & Water Balance

This review was performed only for general conformance with the design concept of the project and
general compliance with the information given in the Contract Documents. Modifications or comments
made on the shop drawings during this review do not relieve the contractor from compliance with the
requirements of the plans and specifications. Approval of a specific item does not include approval of
the assembly of which the item is a component. Contractor is responsible for: dimensions to be
confirmed and correlated at the jobsite; information that pertains solely to the fabrication processes or
to the means, methods, techniques, sequences, and procedures of construction; coordination of the
work of all trades; and for performing all work in a safe and satisfactory manner. Deviations in submittal
copies from the copy located in the Engineer's Office are not acceptable.

Name: Troy Kelley Date Reviewed: February 25, 2021

ACTION CODE KEY: 1 — No Exceptions Taken 4 — Revise and Resubmit
2 — Not Acceptable 5 — Submit Specified Item
3 — Furnish as Corrected 6 — Not Reviewed

7 — Accepted as Noted

ITEM ACTION REMARKS
(see action code
above)
Air Handling Units No exceptions taken.
(AHU-1A, 1B, 2A, 2B, 3A, 1
3B, 4A & 4B)
Energy Recovery 1 No exceptions taken.
Ventilator (ERV-1)
Inline Fans No exceptions taken.
(F-1A, 1B, 2A, 2B, 3A & 1
3B)
Under Floor Fan Coils 1 No exceptions taken.
(UFC-1,2 & 3)
Exhaust Fans 1 No exceptions taken.
(EF-1 thru 9)
Soffit Fans The TAB report lists the design airflow for all soffit fans
(SF-1 thru 9) as 500 CFM. The soffit fan schedule in the mechanical
plans only lists SF-5 & 6 as having a design airflow of
7 500 CFM, all other fans are 300 CFM. Therefore, most

of the fans are actually above the design airflow. With
these fans serving such large, non-critical areas it is not
a significant issue to be 100 CFM above design.

SALT LAKE CITY ¢ 4760 S. Highland Drive, Suite 106 ¢ Salt Lake City, UT 84115 ¢ Main: 801.360.7024 ¢ www.imegcorp.com
Page 1 of 2



DATE REVIEWED: February 25, 2021 \ I M E
JOB NAME: Missoula Public Library “'

IMEG JOB NUMBER: ~ 2017.03.0018

ACTION CODE KEY: 1 — No Exceptions Taken 4 — Revise and Resubmit
2 — Not Acceptable 5 — Submit Specified Item
3 — Furnish as Corrected 6 — Not Reviewed

7 — Accepted as Noted

ITEM ACTION REMARKS
(see action code above)

Heating Water System No exceptions taken.
(HWP-1 & 2, misc HW 1
valves)
Chilled Water System No exceptions taken.
(CWP-1 & 2, HX-1, misc 1
CHW valves)
DHW System 1 No exceptions taken.
(RCP-1, balancing valves)
UFAD Floor Registers The UFAD register schedule lists a design CFM value
(FR-1) and indicates that these units should have been

provided with manual volume adjustment. However,
the installed units do not have a manual balancing

7 damper, only a motorized damper for temperature
control. IMEG discussed this with both the mechanical
engineer and the TAB contractor. A consensus decision
was made that balancing of each floor register is not
required for this type of system.

SALT LAKE CITY ¢ 4760 S. Highland Drive, Suite 106 ¢ Salt Lake City, UT 84115 ¢ Main: 801.360.7024 ¢ www.imegcorp.com
Page 2 of 2
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THE DATA PRESENTED IN THIS REPORT IS A SUMMARY OF SYSTEM PERFORMANCE
AND WAS OBTAINED IN ACCORDANCE WITH NEBB STANDARDS AND PROCEDURES.
ANY VARIANCES FROM DESIGN THAT EXCEEDS NEBB TOLERANCES ARE NOTED.

THOMAS E. KIENTZ
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TAB SUPERVISOR: Thomas Kientz

1352 Airport Road Kalispell, MT 59901 Phone: (406) 257-3013

7/31/2020

Fax: (406) 890-2848
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PRECISION

AIR G WATER BALANCE

REMARKS

PROJECT: Missoula Public Library

SUMMARY - Test and balance was completed successfully at the Missoula Library project. Test and balance
was performed in accordance with NEBB standards and procedures. The heating water and chilled water
systems were tested at full flow and the system control differential setpoint was adjusted to provide design
flow to all balance valves. The constant air volume systems were adjusted and balanced to design airflow
totals and the grilles, registers and diffusers proportionally balanced to within design specifications. Any
equipment out of specification are noted below.

NOTE 1 - The soffit fans were found to be lower then design airflow. The units were confirmed to be at full
speed. The worst case fan is 19.2% low on airflow.

UPDATE - A return trip was made for the commissioning team report comments. The items missed were
tested and addressed. The missed soffit fans were checked, a sampling of floor troughs were measured
(values can be seen below) and the domestic hot water recirculation system was balanced. The ventilation
fans F-3A & 3B outlets were proportionally balanced bewteen AHU's for 3rd and 4th floors with installed
balance dampers.

DESIGN  ACTUAL

TROFFER ROOM# LOCATION o2 O oo o

FT-1A 402 SW CORNER 520 488
FT-1A 409 - 520 501
FT-1B 127 520 477
FT-2A 209 - 340 333
FT-2A 212 - 340 321
FT-2B 136 SE CORNER 340 351
[TEST DATE: 713012020 [ READINGS BY: TK /RR /JK
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PRECISION

AIR G WATER BALANCE

INSTRUMENT CALIBRATION REPORT

MANUFACTURER MODEL SERIAL Purpose Last Calibrated
Shortridge ADM-870 C M18486 Air Data Multimeter 10/5/2018
Shortridge HDM-250 W10083 Hydro Multimeter 6/24/2019

Extech 461995 7377994 Laser Photo/Contact 10/4/2019
Tachometer
Fluke 336 85253044 True RMS AC Clamp Meter 7/30/2018

Page 5




PRECISION

AIR & WATER BALANCE
LEGEND
[PROJECT: Missoula Public Library
SYMBOL DEFINITION
AHU AIR HANDLER UNIT
ACT. ACTUAL
C CENTER
CFM CUBIC FEET PER MINUTE
CS. CIRCUIT SETTER
D.D. DIRECT DRIVE
DIA DIAMETER
DIS DISTANCE
E EAST
EF EXHAUST FAN
E.S.P. EXTERNAL STATIC PRESSURE
FUR FURNACE
HP HORSE POWER
IN INCHES
INCH W.C. INCHES WATER COLUMN
MAU MAKE UP AIR UNIT
MECH. MECHANICAL
MKE MAKE
N NORTH
N/A NOT APPLICABLE
NMP. NAMEPLATE
OA. OUTSIDE AIR
0.D. OUTSIDE DIAMETER
RM ROOM
RPM ROTATIONS PER MINUTE
S SOUTH
SA. SUPPLY AR
SER.FCTR SERVICE FACTOR
SHV SHEAVE
SP. STATIC PRESSURE
T.S.P. TOTAL STATIC PRESSURE
W WEST
WT WATTS
# NUMBER
[TEST DATE: 713072020

Page 6




PRECISION

AIR @ WATER BALANCE
AIR HANDLING UNIT TEST REPORT

PROJECT: Missoula Public Library

UNIT AHU-1A UNIT AHU-1B
SYSTEM HEATING / COOLING |SYSTEM HEATING / COOLING
LOCATION FIRST FLOOR LOCATION FIRST FLOOR
FAN DATA FAN DATA
MAKE THERMAL CORP. MAKE THERMAL CORP.
MODEL TTCU-1100-V MODEL TTCU-800-V
SERIAL 01-608602-01 SERIAL 01-608602
MOTOR DATA MOTOR DATA
MAKE BALDOR MAKE BALDOR

FRAME POWER 256T 10 HP FRAME POWER 25471 7-1/2 HP
SER. FCTR RPM 1.15 1180 SER. FCTR RPM 1.15 1180
NAME PLATE VOLTS 230/ 460 NAME PLATE VOLTS 230/ 460
NAME PLATE AMPS. 28.2/14.1 NAME PLATE AMPS 221/11
ACTUAL VOLTS 493.7,494.5, 495.1 ACTUAL VOLTS 4955, 494.7, 496.1
ACTUAL AMPS 12.1 ACTUAL AMPS 8.0
PHASE HERTZ 3 60 PHASE HERTZ 3 60
NOM.EFF. P.F. 91 72 NOM.EFF. P.F. 91 70

TEST DATA DESIGN ACTUAL TEST DATA DESIGN ACTUAL
AIRFLOW (CFM) 11,000 10,431 AIRFLOW (CFM) 8,000 8,003
E.S.P. (INCHW.G.) 3.00" 0.631" E.S.P. (INCHW.G.) 3.00" 0.700"
T.S.P. (INCHW.G.) - 3.169" T.S.P. INCHW.G.) - 2.238"
FAN RPM - 1180 FAN RPM - 1180
OPERATING SPEED (HZ) - 60 OPERATING SPEED (HZ) - 60
REMARKS: REMARKS:
READINGS BY: TK/RR/JK READINGS BY: TK/RR/JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020

Page 7
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PRECISION

AIR G WATER BALANCE

AIR HANDLING UNIT STATIC PRESSURE PROFILE

u
r
. m
1 A
]
COOLING COIL
HEATING COIL
2
‘ 3
FAN 3
o SUPPLY
4
PROJECT: Missoula Public Library
UNIT AHU-1A & AHU-1B
SYSTEM HEATING / COOLING
LOCATION FIRST FLOOR
LOCATION PRESSURE DROP (In.)
AHU-1A AHU-1B
1 -0.211" -0.284"
2 -1.119" -0.842"
3 2.050" 1.396"
4 0.420" 0.416"
DATE: 7/30/2020 | BY: TK/RR/JK
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PRECISION

AIR @ WATER BALANCE

REGISTER, GRILLE, DIFFUSER TEST REPORT

"PROJ ECT: Missoula Public Library

UNIT AHU-1A & AHU-1B -
SYSTEM SUPPLY AIR TEST INSTRUMENT SHORTRIDGE
REGISTER, GRILLE, DIFFUSER DESIGN PRELIM. FINAL
UNIT REMARKS
NUMBER TYPE SIZE FLOW FLOW FLOW %
AHU-1A NW. DUCT 18X8 2,750 2,526 2,675 -2.7%
NE. DUCT 18X8 2,750 2,190 2,489 -9.5%
SW. DUCT 18X8 2,750 3,265 2,556 -7.1%
SE. DUCT 18X8 2,750 2,521 2,711 -1.4%
TOTAL 11,000 10,502 10,431 -5.2%
AHU-1B N. DUCT 18X8 2,000 2,608 2,121 6.1%
E. DUCT 18X8 2,000 2,278 1,885 -5.8%
SW. DUCT 16X8 2,000 1,632 1,889 -5.5%
SE. DUCT 16X8 2,000 1,856 2,108 5.4%
TOTAL 8,000 8,374 8,003 0.0%
REMARKS:
TEST DATE: 7/30/2020 |READINGS BY: TK/RR/JK
Page 9




PRECISION

AIR @ WATER BALANCE
AIR HANDLING UNIT TEST REPORT

PROJECT: Missoula Public Library

UNIT AHU-2A UNIT AHU-2B
SYSTEM HEATING / COOLING |SYSTEM HEATING / COOLING
LOCATION SECOND FLOOR LOCATION SECOND FLOOR
FAN DATA FAN DATA
MAKE THERMAL CORP. MAKE THERMAL CORP.
MODEL TTCU-950-V MODEL TTCU-1050-V
SERIAL 01-608602-03 SERIAL 01-608602-04
MOTOR DATA MOTOR DATA

MAKE BALDOR MAKE BALDOR
FRAME POWER 256T 10 HP FRAME POWER 256T 10 HP
SER. FCTR RPM 1.15 1180 SER. FCTR RPM 1.15 1180
NAME PLATE VOLTS 230/ 460 NAME PLATE VOLTS 230/ 460
NAME PLATE AMPS. 28.2/14.1 NAME PLATE AMPS 28.2/14.1
ACTUAL VOLTS 489.7, 495.3, 491.6 ACTUAL VOLTS 496.1, 495.5, 495.7
ACTUAL AMPS 9.7 ACTUAL AMPS 11.7
PHASE HERTZ 3 60 PHASE HERTZ 3 60
NOM.EFF. P.F. 91 72 NOM.EFF. P.F. 91 72

TEST DATA DESIGN ACTUAL TEST DATA DESIGN ACTUAL

AIRFLOW (CFM) 9,500 8,974 AIRFLOW (CFM) 10,500 10,868
E.S.P. (INCHW.G.) 3.00" 0.488" E.S.P. (INCHW.G.) 3.00" 0.594"
T.S.P. (INCHW.G.) - 2.303" T.S.P. INCHW.G.) - 2.974"
FAN RPM - 983 FAN RPM - 1180
OPERATING SPEED (HZ) - 50 OPERATING SPEED (HZ) - 60
REMARKS: REMARKS:
READINGS BY: TK/RR/JK READINGS BY: TK/RR/JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020

Page 10




L]
*a
-
aae®

PRECISION

AIR G WATER BALANCE

AIR HANDLING UNIT STATIC PRESSURE PROFILE

a
-~
. m
1 X
»
COOLING COIL
HEATING COIL
2
FAN 3
e SUPPLY
a4
PROJECT: Missoula Public Library
UNIT AHU-2A & AHU-2B
SYSTEM HEATING / COOLING
LOCATION SECOND FLOOR
LOCATION PRESSURE DROP (In.)
AHU-2A AHU-2B
1 -0.222" -0.251"
2 -0.726" -1.055"
3 1.577" 1.919"
4 0.266" 0.343"
DATE: 7/30/2020 | BY: TK / RR / JK
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PRECISION

AIR @ WATER BALANCE

REGISTER, GRILLE, DIFFUSER TEST REPORT

"PROJ ECT: Missoula Public Library

UNIT AHU-2A & AHU-2B -
SYSTEM SUPPLY AIR TEST INSTRUMENT SHORTRIDGE
REGISTER, GRILLE, DIFFUSER DESIGN PRELIM. FINAL
UNIT REMARKS
NUMBER TYPE SIZE FLOW FLOW FLOW %
AHU-2A NW. DUCT 18X8 2,375 2,893 2,333 -1.8%
NE. DUCT 18X8 2,375 2,459 2,245 -5.5%
EN. DUCT 18X8 2,375 1,772 2,185 -8.0%
ES. DUCT 18X8 2,375 1,970 2,211 -6.9%
TOTAL 9,500 9,094 8,974 -5.5%
AHU-2B N. DUCT 22X8 2,625 2,320 2,611 -0.5%
E. DUCT 22X8 2,625 2,488 2,699 2.8%
SW. DUCT 22X8 2,625 3,426 2,844 8.3%
SE. DUCT 22X8 2,625 3,005 2,714 3.4%
TOTAL 10,500 11,239 10,868 3.5%
REMARKS:
TEST DATE: 7/30/2020 |READINGS BY: TK/RR/JK
Page 12




PRECISION

AIR @ WATER BALANCE
AIR HANDLING UNIT TEST REPORT

PROJECT: Missoula Public Library

UNIT AHU-3A UNIT AHU-3B
SYSTEM HEATING / COOLING |SYSTEM HEATING / COOLING
LOCATION THIRD FLOOR LOCATION THIRD FLOOR
FAN DATA FAN DATA
MAKE THERMAL CORP. MAKE THERMAL CORP.
MODEL TTCU-700-V MODEL TTCU-900-V
SERIAL 01-608602-05 SERIAL 01-608602-06
MOTOR DATA MOTOR DATA
MAKE BALDOR MAKE BALDOR

FRAME POWER 254T 7-1/2 HP  |FRAME POWER 254T 7-1/2 HP
SER. FCTR RPM 1.15 1180 SER. FCTR RPM 1.15 1180
NAME PLATE VOLTS 230/ 460 NAME PLATE VOLTS 230/ 460
NAME PLATE AMPS. 22/11 NAME PLATE AMPS 22/11
ACTUAL VOLTS 495.2, 494.9, 496.1 ACTUAL VOLTS 495.2
ACTUAL AMPS 7.1 ACTUAL AMPS 8.9
PHASE HERTZ 3 60 PHASE HERTZ 3 60
NOM.EFF. P.F. 91 70 NOM.EFF. P.F. 91 70

TEST DATA DESIGN ACTUAL TEST DATA DESIGN ACTUAL
AIRFLOW (CFM) 7,000 7,396 |AIRFLOW (CFM) 9,000 8,526
E.S.P. (INCHW.G.) 3.00" 0.431" |E.S.P. (INCHW.G.) 3.00" 0.588"
T.S.P. (INCH W.G.) - 1.705" [T.S.P. (INCHW.G.) - 2.623"
FAN RPM - 1062 FAN RPM - 1318
OPERATING SPEED (HZ) - 54 OPERATING SPEED (HZ) - 67
REMARKS: REMARKS:
READINGS BY: TK /RR/JK READINGS BY: TK /RR/JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020
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PRECISION

AIR G WATER BALANCE

AIR HANDLING UNIT STATIC PRESSURE PROFILE

a
-
. m
1 P
2]
COOLING COIL
HEATING COIL
2
‘ (3
FAN 3
e SUPPLY
4
PROJECT: Missoula Public Library
UNIT AHU-3A & AHU-3B
SYSTEM HEATING / COOLING
LOCATION THIRD FLOOR
LOCATION PRESSURE DROP (In.)
AHU-3A AHU-3B
1 -0.190" -0.289"
2 -0.645" -1.082"
3 1.060" 1.541"
4 0.241" 0.299"
DATE: 7/30/2020 | BY: TK/RR/JK
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PRECISION

AIR @ WATER BALANCE

REGISTER, GRILLE, DIFFUSER TEST REPORT

"PROJ ECT: Missoula Public Library

UNIT SYSTEM
SYSTEM TEST INSTRUMENT
REGISTER, GRILLE, DIFFUSER DESIGN PRELIM. FINAL
UNIT REMARKS
NUMBER TYPE SIZE FLOW FLOW FLOW %
AHU-3A EN. DUCT 18X8 1750 1723 1712 -2.2%
ES. DUCT 18X8 1750 2173 1917 9.5%
WN. DUCT 18X8 1750 2387 1895 8.3%
WS. DUCT 18X8 1750 2158 1872 7.0%
TOTAL 7000 8441 7396 5.7%
AHU-3B EN. DUCT 18X8 2250 1952 2281 1.4%
ES. DUCT 18X8 2250 1833 2095 -6.9%
SW. DUCT 18X8 2250 2394 2050 -8.9%
SE. DUCT 18X8 2250 1960 2100 -6.7%
TOTAL 9,000 8,139 8,526 -5.3%
REMARKS:
TEST DATE: 7/30/2020 |[READINGS BY: TK/RR/JK
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PRECISION

AIR @ WATER BALANCE
AIR HANDLING UNIT TEST REPORT

PROJECT: Missoula Public Library

UNIT AHU-4A UNIT AHU-4B
SYSTEM HEATING / COOLING |SYSTEM HEATING / COOLING
LOCATION THIRD FLOOR LOCATION THIRD FLOOR
FAN DATA FAN DATA
MAKE THERMAL CORP. MAKE THERMAL CORP.
MODEL TTCU-900-V MODEL TTCU-1000-V
SERIAL 01-608602-07 SERIAL 01-608602-08
MOTOR DATA MOTOR DATA

MAKE BALDOR MAKE BALDOR
FRAME POWER 25471 7-1/2 HP JFRAME POWER 256T 10 HP
SER. FCTR RPM 1.15 1180 SER. FCTR RPM 1.15 1180
NAME PLATE VOLTS 230/ 460 NAME PLATE VOLTS 230/ 460
NAME PLATE AMPS. 22/11 NAME PLATE AMPS 28.2/14.1
ACTUAL VOLTS 488.7, 498.5, 489.1 ACTUAL VOLTS 489.0, 496.1, 492.5
ACTUAL AMPS 9.0 ACTUAL AMPS 11.2
PHASE HERTZ 3 60 PHASE HERTZ 3 60
NOM.EFF. P.F. 91 70 NOM.EFF. P.F. 91 72

TEST DATA DESIGN ACTUAL TEST DATA DESIGN ACTUAL

AIRFLOW (CFM) 9,000 8,734 AIRFLOW (CFM) 10,000 9,708
E.S.P. (INCHW.G.) 3.00" 1.264" E.S.P. (INCHW.G.) 3.00" 1.932"
T.S.P. (INCHW.G.) - 2.531" T.S.P. INCHW.G.) - 3.131"
FAN RPM - 1328 FAN RPM - 1180
OPERATING SPEED (HZ) - 67.5 OPERATING SPEED (HZ) - 60
REMARKS: REMARKS:
READINGS BY: TK/RR/JK READINGS BY: TK/RR/JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020
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PRECISION

AIR G WATER BALANCE

AIR HANDLING UNIT STATIC PRESSURE PROFILE

u
r
. m
1 ~
7
COOLING COIL
HEATING COIL
2
‘ 3
FAN 3
e SUPPLY
4
PROJECT: Missoula Public Library
UNIT AHU-4A & AHU-4B
SYSTEM HEATING / COOLING
LOCATION
LOCATION PRESSURE DROP (In.)
AHU-4A AHU-4B
1 -0.177" -0.760"
2 -1.123" -1.696"
3 1.408" 1.435"
4 1.087" 1.172"
DATE: 7/30/2020 | BY: TK/RR/JK
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PRECISION

AIR @ WATER BALANCE

REGISTER, GRILLE, DIFFUSER TEST REPORT

"PROJ ECT: Missoula Public Library

UNIT SYSTEM
SYSTEM TEST INSTRUMENT
REGISTER, GRILLE, DIFFUSER DESIGN PRELIM. FINAL
UNIT REMARKS
NUMBER TYPE SIZE FLOW FLOW FLOW %
AHU-4A NW. DUCT 18X8 2250 1911 2201 -2.2%
NE. DUCT 18X8 2250 1,847 2,082 -7.5%
SW. DUCT 18X8 2250 2001 2255 0.2%
SE. DUCT 18X8 2250 1986 2196 -2.4%
TOTAL 9000 7745 8734 -3.0%
AHU-4B NW. DUCT 22X8 2500 3,010 2,307 -7.7%
NE. DUCT 22X8 2500 2,061 2,368 -5.3%
SW. DUCT 22X8 2500 508 2,629 5.2%
SE. DUCT 22X8 2500 2,258 2,404 -3.8%
TOTAL 10,000 7,837 9,708 -2.9%
REMARKS:
TEST DATE: 7/30/2020 |[READINGS BY: TK/RR/JK
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PRECISION

AIR @ WATER BALANCE
ENERGY RECOVERY VENTILATOR TEST REPORT

PROJECT: Missoula Public Library

UNIT ERV-1 UNIT ERV-1
SYSTEM SUPPLY SYSTEM EXHAUST
LOCATION ROOF LOCATION ROOF
FAN DATA FAN DATA

MAKE RENEWAIRE MAKE -
MODEL HE2XRT MODEL -
SERIAL C192599C SERIAL -
SHV. MKE  [SHV. BORE  [POWERDRIVE 1" SHV. MKE [SHV. BORE [POWERDRIVE 1"
SHV.DIA  [CENTER DIS. AK46 12-1/2" |SHV.DIA  [CENTER DIS. AK46 12-1/2"

BELT MAKE - BELT MAKE -
# BELTS  |BELT SIZE 1 [ A35 #BELTS  |BELT SIZE 1 | A35

MOTOR DATA MOTOR DATA
MAKE BALDOR MAKE BALDOR

FRAME POWER 145T 1-12 HP  |FRAME POWER 145T 1-1/2 HP
SER. FCTR RPM 1.15 1760  |SER. FCTR RPM 1.15 1760
NAME PLATE VOLTS 230/ 460 NAME PLATE VOLTS 230 / 460
NAME PLATE AMPS. 4422 NAME PLATE AMPS 4422
ACTUAL VOLTS 496.6, 494.4, 496.2 ACTUAL VOLTS 496.7, 97.1, 495.8
ACTUAL AMPS 1.7,17,15 ACTUAL AMPS 15,16, 18
PHASE HERTZ 3 60 PHASE HERTZ 3 60
NOM.EFF. P.F. 86.5 73 NOM.EFF. P.F. 86.5 73
SHV. MKE SHV. BORE - 7/8" SHV. MKE SHV. BORE - 7/8"
SHV. DIA PITCH DIA. 1VL40 2-3/4"  |SHv. DIA PITCH DIA. 1VL40 2-3/4"

TEST DATA DESIGN ACTUAL TEST DATA DESIGN ACTUAL
AIRFLOW (CFM) 650 696 AIRFLOW (CFM) 650 617
E.S.P. INCHW.G)) 1.50" 0.236" |E.S.P. (INCHW.G.) 1.50" 0.815"
T.S.P. INCHW.G)) - 0.508" |T.S.P.(INCHW.G.) - 1.549"
FAN RPM - 963 FAN RPM - 1152
REMARKS: REMARKS:
READINGS BY: TK/RR / JK READINGS BY: TK/RR/JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020
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PRECISION

AIR G WATER BALANCE

ROOF TOP UNIT STATIC PRESSURE PROFILE

EXHAUST F OUTSIDE
AIR 1 AIR
<] \ L o
\ ° T 8
| S Pk <3
NG R
HEX
SUPPLY
//*\FAN

We

/) 6.

K

L] [ ]
5  |SUPPLY EXHAUST 4
@ AIR AIR i

PROJECT: Missoula Public Library
UNIT ERV-1
SYSTEM SUPPLY / EXHAUST
LOCATION
LOCATION PRESSURE DROP (In.)

1 0.538"

2 -1.011"

3 -0.612"

4 -0.277"

5 0.231"

6 -0.453"

7 - 124"

8 -0.005"
DATE: 7/30/2020 | BY: | TK /RR/JK
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PRECISION

AIR @ WATER BALANCE

REGISTER, GRILLE, DIFFUSER TEST REPORT

"PROJ ECT: Missoula Public Library
UNIT ERV-1 LOCATION ROOF
SYSTEM SUPPLY / EXHAUST TEST INSTRUMENT SHORTRIDGE
REGISTER, GRILLE, DIFFUSER DESIGN PRELIM. FINAL
UNIT REMARKS
NUMBER TYPE SIZE FLOW FLOW FLOW %
ERV-1 001 NW. DUCT M. 8X8 175 211 189 8.0%
SUPPLY 001 SW. DUCT M. 8X8 150 228 165 10.0%
001 NE. DUCT M. 8X8 175 231 181 3.4%
001 SE. DUCT M. 8X8 150 217 161 7.3%
TOTAL 650 887 696 7.1%
EXHAUST 001 W. DUCT M. 12X6 210 232 205 -2.4%
001 C. DUCT M. 12X6 220 205 206 -6.4%
001 E. DUCT M. 12X6 220 188 206 -6.4%
TOTAL 650 625 617 -5.1%
REMARKS:
TEST DATE: 7/30/2020 |[READINGS BY: TK/RR/JK
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PRECISION

AIR & WATER BALANCE

LA L L]

IN-LINE FAN TEST REPORT

PROJECT: Missoula Public Library

UNIT F-1A UNIT F-1B

SYSTEM FRESH AIR SYSTEM FRESH AIR

LOCATION FIRST FLOOR LOCATION FIRST FLOOR

UNIT DATA UNIT DATA

MAKE SYSTEMAIR MAKE SYSTEMAIR
((MODEL MUB20-460-3 MODEL MUB20-460-3
[[SERIAL 1004356268 SERIAL 1004356268
( MOTOR DATA MOTOR DATA
[[MAKE - MAKE -
[[FRAME POWER - 830 W |FrRAME POWER - 830 W
[[SER. FCTR RPM - - SER. FCTR RPM - -
[[NAMEPLATE VOLTAGE 460 NAMEPLATE VOLTAGE 460
[[NAMEPLATE AMPERES 2 NAMEPLATE AMPERES 2
[[ACTUAL VOLTAGE 494, 493, 494 ACTUAL VOLTAGE 488, 489, 489
[[ACTUAL AMPERES 1.2,1.1,1.1 ACTUAL AMPERES 0.3,0.3,0.4
[lPHASE |  HERTZ 3 60 |PHASE | HERTZ 3 60
( TEST DATA DESIGN | ACTUAL TEST DATA DESIGN ACTUAL
[[AIRFLOW (CEM) 2,400 2,353 JAIRFLOW (CFM) 1,100 1,056
[[FAN SPEED - 90  |FAN SPEED - 40
[[E.S.P. INCHW.C.) 0.50" 0.413" |E.S.P. INCHW.C.) 0.50" 0.073"

REMARKS: REMARKS:

Control display - 2303 cfm. Control display - 1086 cfm.
[[READINGS BY: TK /RR/JK READINGS BY: TK /RR / JK
[[TEST DATE: 7/30/2020 TEST DATE: 7/30/2020

IN-LINE FAN STATIC PRESSURE PROFILE

PRESSURE DROP (In.)
LOCATION A T oA
INLET -0.138" -0.047"
OUTLET 0.275" 0.026"
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IN-LINE FAN TEST REPORT

PROJECT: Missoula Public Library

UNIT F-2A UNIT F-2B

SYSTEM FRESH AIR SYSTEM FRESH AIR

LOCATION SECOND FLOOR |LOCATION SECOND FLOOR

UNIT DATA UNIT DATA

MAKE SYSTEMAIR MAKE SYSTEMAIR
((MODEL MUB20-460-3 MODEL MUB20-460-3
[[SERIAL 1004356268 SERIAL 1004356268
( MOTOR DATA MOTOR DATA
[[MAKE - MAKE -
[[FRAME POWER - 830 W |FrRAME POWER - 830 W
[[SER. FCTR RPM - - SER. FCTR RPM - -
[NAMEPLATE VOLTAGE 460 NAMEPLATE VOLTAGE 460
(NAMEPLATE AMPERES 2 NAMEPLATE AMPERES 2
[[ACTUAL VOLTAGE 494, 496, 496 ACTUAL VOLTAGE 495, 494, 494
[[ACTUAL AMPERES 1.1,1.2,1.1 ACTUAL AMPERES 0.7,0.8, 0.8
[lPHASE |  HERTZ 3 60 |PHASE | HERTZ 3 60
( TEST DATA DESIGN | ACTuAL TEST DATA DESIGN ACTUAL
[[AIRFLOW (CFM) 2,200 2,224 |AIRFLOW (CFM) 2,000 2,123
[[FAN SPEED - 95  |FAN SPEED - 85
[[E.S.P. INCHW.C.) 0.50" 0.276" |E.S.P. INCHW.C.) 0.50" 0.277"

REMARKS: REMARKS:

Control display - 2243 cfm Control display - 2132 cfm.
[[READINGS BY: TK /RR/JK READINGS BY: TK /RR/JK
[[TEST DATE: 7/30/2020 TEST DATE: 7/30/2020

IN-LINE FAN STATIC PRESSURE PROFILE

PRESSURE DROP (In.)
LOCATION T oA ToB
INLET -0.089" -0.101"
OUTLET 0.187" 0.176"
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IN-LINE FAN TEST REPORT

PROJECT: Missoula Public Library
UNIT F-3A UNIT F-3B
SYSTEM FRESH AIR SYSTEM FRESH AIR
LOCATION THIRD FLOOR  |LOCATION THIRD FLOOR
UNIT DATA UNIT DATA
MAKE SYSTEMAIR MAKE SYSTEMAIR
((MODEL MUB20-460-3 MODEL MUB20-460-3
[[SERIAL 1004356268 SERIAL 1004356268
( MOTOR DATA MOTOR DATA
[[MAKE - MAKE -
[[FRAME POWER - 830 W |FrRAME POWER - 830 W
[[SER. FCTR RPM - - SER. FCTR RPM - -
[[NAMEPLATE VOLTAGE 460 NAMEPLATE VOLTAGE 460
(NAMEPLATE AMPERES 2 NAMEPLATE AMPERES 2
[[ACTUAL VOLTAGE 489, 492, 493 ACTUAL VOLTAGE 495, 496, 495
[[ACTUAL AMPERES 0.9, 1.0, 0.9 ACTUAL AMPERES 0.6,0.7, 0.7
[lPHASE |  HERTZ 3 60 |PHASE | HERTZ
( TEST DATA DESIGN | ACTUAL TEST DATA DESIGN | ACTUAL
[[AIRFLOW (CEM) 2,800 2,908 JAIRFLOW (CFM) 2,200 2,048
[[FAN SPEED - 85 |FAN SPEED - 80
[[E.S.P. INCHW.C.) 0.50" 0.263" |E.S.P. INCHW.C.) 0.50" 0.312"
REMARKS: REMARKS:
[[READINGS BY: TK /RR/JK READINGS BY: TK /RR/JK
[[TEST DATE: 7/30/2020 TEST DATE: 7/30/2020

IN-LINE FAN STATIC PRESSURE PROFILE

PRESSURE DROP (In.)
LOCATION — =
INLET -0.212" -0.247"
OUTLET 0.051" 0.065"
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AIR & WATER BALANCE

FAN COIL TEST REPORT

PROJECT: Missoula Public Library
UNIT UFC-1 UNIT
SYSTEM HEATING SYSTEM
LOCATION MCAT LOCATION
UNIT DATA UNIT DATA
MAKE JOHNSON CONTROLS |MAKE
((MODEL UFW-15-7-EC-F-27-02R |MODEL
[[SERIAL E0004099 SERIAL
( MOTOR DATA MOTOR DATA
[[MAKE - MAKE
[[FRAME POWER - - FRAME POWER
[[SER. FCTR RPM - 850 |SER.FCTR RPM
[NAMEPLATE VOLTAGE 277 NAMEPLATE VOLTAGE
(NAMEPLATE AMPERES 5.6 NAMEPLATE AMPERES
[[ACTUAL VOLTAGE - ACTUAL VOLTAGE
[[ACTUAL AMPERES 5.1 ACTUAL AMPERES
[lPHASE |  HERTZ 1 60 |PHASE | HERTZ
( TEST DATA DESIGN | ACTuAL TEST DATA DESIGN ACTUAL
[[AIRFLOW (CFM) 1,580 1,457 JAIRFLOW (CFM)
[[FAN SPEED - 100% JOUTSIDE AIR
[[E.S.P. INCHW.C.) - 0.246" |E.S.P. (INCHW.C.)
REMARKS: REMARKS:
No access for voltage measurements.
[[READINGS BY: TK /RR/JK READINGS BY: TK /RR/JK
[[TEST DATE: 7/30/2020 TEST DATE: 7/30/2020

FAN COIL STATIC PRESSURE PROFILE

LOCATION

SUPPLY
RETURN

PRESSURE DROP (In.)

UFC-1

0.155"

-0.091"
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PRECISION

AIR & WATER BALANCE

FAN COIL TEST REPORT

PROJECT: Missoula Public Library

UNIT UFC-2 UNIT UFC-3

SYSTEM HEATING / COOLING |SYSTEM HEATING / COOLING

LOCATION MCAT LOCATION MCAT

UNIT DATA UNIT DATA

MAKE JOHNSON CONTROLS |MAKE JOHNSON CONTROLS
((MODEL UFO-15-7-EC-F-27  [MODEL UFO-15-7-EC-F-27
[[SERIAL E0004130 SERIAL E0004130
( MOTOR DATA MOTOR DATA
[[MAKE - MAKE -
[[FRAME POWER - - FRAME POWER -
[[SER. FCTR RPM - 850 |SER.FCTR RPM - 850
[NAMEPLATE VOLTAGE 277 NAMEPLATE VOLTAGE 277
(NAMEPLATE AMPERES 4.1 NAMEPLATE AMPERES 4.1
[[ACTUAL VOLTAGE - ACTUAL VOLTAGE -
[[ACTUAL AMPERES 3.6 ACTUAL AMPERES 3.5
[lPHASE |  HERTZ 1 60 |PHASE | HERTZ 1 60
( TEST DATA DESIGN | ACTUAL TEST DATA DESIGN | ACTUAL
[[AIRFLOW (CFM) 1,500 1,377 |AIRFLOW (CFM) 1,500 1,361
[[FAN SPEED - 100% JOUTSIDE AIR - 100%
[[E.S.P. INCHW.C.) - 0.239" |E.S.P. INCHW.C.) - 0.253"

REMARKS: REMARKS:

No access for voltage measurements.

No access for voltage measurements.

[[READINGS BY:

TK/RR/JK

READINGS BY:

TK/RR/JK

[[TEST DATE:

7/30/2020

TEST DATE:

7/30/2020

FAN COIL STATIC PRESSURE PROFILE

SUPPLY
RETURN

LOCATION

PRESSURE DROP (In.)

UFC-2 UFC-3
0.097" 0.131"
-0.142" -0.122"
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PRECISION

AIR G WATER BALANCE

EXHAUST FAN TEST REPORT

PROJECT: Missoula Public Library

UNIT EF-1 UNIT EF-2
SYSTEM EXHAUST SYSTEM EXHAUST
LOCATION ROOM 009 LOCATION ROOM 005
UNIT DATA UNIT DATA
MAKE ACME MAKE ACME
MODEL XB425 MODEL XB120
SERIAL 19C1273-10 SERIAL 19C1273-12
SHV. MKE | SHV.BORE BROWNING H SHV. MKE | SHV.BORE - -
SHV.DIA | CENTER DIS. - 41" SHV.DIA | CENTERDIS. A34 -
BELT MAKE BROWNING BELT MAKE BESTORQ
# BELTS  [BELT SIZE 2 [  A110 [#BELTS |BELT SIZE 1 [ Ass
MOTOR DATA MOTOR DATA
MAKE CENTURY MAKE MARATHON
FRAME POWER 184T 5HP  |FRAME POWER 1/2 HP
SER. FCTR RPM 1755  |SER. FCTR RPM 1.25 1725
NAME PLATE VOLTS 208-230 / 460 NAME PLATE VOLTS 230/ 460
NAME PLATE AMPS. 13.6-12.6/6.3 NAME PLATE AMPS 1.7/0.85
ACTUAL VOLTS 4925,496.1,493.2 JACTUAL VOLTS 496.2, 498.3, 497.8
ACTUAL AMPS 3.1,30,3.1 ACTUAL AMPS 0.5,0.7,0.8
PHASE HERTZ 3 60 PHASE HERTZ 3 60
NOM.EFF. P.F. 89.5 83 NOM.EFF. P.F. 78.2 69.4
SHV. MKE SHV. BORE | DODGE 1-1/8"  |SHV. MKE SHV. BORE DODGE 5/8"
SHV. DIA PITCHDIA. | 2vP50B 3-3/4" |sHv.DIA PITCH DIA. MVL34 2.6"
DESIGN DATA DESIGN | ACTUAL DESIGN DATA DESIGN ACTUAL
AIRFLOW (CFM) 12,500 13,270 |AIRFLOW (CFM) 850 917
E.S.P. (INCHW.G.) 1.00" 0.306" |E.S.P.(INCHW.G)) 1.00" 0.584"
FAN SPPED - 75%  |FAN RPM - 1402
TEST DATA ACTUAL TEST DATA ACTUAL
INLET PRESSURE (IN. W.G.) -0.283" INLET PRESSURE (IN. W.G.) -0.306"
OUTLET PRESSURE (IN. W.G 0.023" OUTLET PRESSURE (IN. W.G. 0.278"
REMARKS: REMARKS:
INLINE FAN. UNABLE TO GET FAN SHEAVE INFO. INLINE FAN, UNABLE TO GET FAN BORE.
READINGS BY: TK /RR/JK READINGS BY: TK /RR/JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020
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PRECISION

AIR @ WATER BALANCE

REGISTER, GRILLE, DIFFUSER TEST REPORT

"PROJ ECT: Missoula Public Library

UNIT EF-1 & EF-2 LOCATION ROOM 014
SYSTEM EXHAUST TEST INSTRUMENT SHORTRIDGE
REGISTER, GRILLE, DIFFUSER DESIGN PRELIM. FINAL
UNIT REMARKS
NUMBER TYPE SIZE FLOW FLOW FLOW %
EF-1 NORTH DUCT M. 48X12 2500 3389 2675 7.0%
2 DUCT M. 48X12 2500 3110 2666 6.6%
3 DUCT M. 48X12 2500 2877 2544 1.8%
4 DUCT M. 48X12 2500 3001 2701 8.0%
SOUTH DUCT M. 48X12 2500 2122 2684 7.4%
TOTAL 12500 14499 13270 6.2%
EF-2 NORTH DUCT M. 12X6 285 262 297 4.2%
CENTER DUCT M. 12X6 285 301 309 8.4%
SOUTH DUCT M. 12X6 285 366 311 9.1%
TOTAL 855 929 917 7.3%
REMARKS:
TEST DATE: 7/30/2020 |[READINGS BY: TK/RR/JK
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PRECISION

AIR G WATER BALANCE

EXHAUST FAN TEST REPORT

PROJECT: Missoula Public Library

UNIT EF-3 UNIT EF-5
SYSTEM EXHAUST SYSTEM EXHAUST
LOCATION ROOF LOCATION ROOF
UNIT DATA UNIT DATA

MAKE ACME MAKE ACME
MODEL PNU360RF MODEL QBR137
SERIAL 19C1273-13 SERIAL 19C1273-6

SHV. MKE | SHV.BORE | DODGE 1-3/16" SHV. MKE | SHV.BORE DODGE 1"

SHV.DIA | CENTERDIS. | 2AK164 14" SHV.DIA | CENTERDIS. AK34 8-1/2"
BELT MAKE BESTORQ BELT MAKE BESTORQ
# BELTS  [BELT SIZE 2 [ A66 #BELTS  [BELT SIZE 1 [ A26

MOTOR DATA MOTOR DATA
MAKE BALDOR MAKE MARATHON
FRAME POWER 184T 7-1/2 HP  |FRAME POWER 56 3/4 HP
SER. FCTR RPM 1.15 3450 |SER.FCTR RPM 1 1725
NAME PLATE VOLTS 230 / 460 NAME PLATE VOLTS 115/208-230
NAME PLATE AMPS. 17.2/8.6 NAME PLATE AMPS 10.7/5.4-5.3
ACTUAL VOLTS 478, 484, 485 ACTUAL VOLTS 1185
ACTUAL AMPS 5.0,4.9,5.0 ACTUAL AMPS 5.1
PHASE HERTZ 3 60 PHASE HERTZ 1 60
NOM.EFF. P.F. 88.5 89 NOM.EFF. P.F. - -
SHV. MKE SHV. BORE | DODGE 1-1/8"  |SHV. MKE SHV. BORE MASKA 5/8"
SHV. DIA PITCH DIA. 2VP60 5" SHV. DIA PITCH DIA. MVL40B 3"
DESIGN DATA DESIGN | ACTUAL DESIGN DATA DESIGN ACTUAL
AIRFLOW (CFM) 12,700 12,667 |AIRFLOW (CFM) 1,300 1,387
E.S.P. (INCHW.G.) 1.50" 0.307" |E.S.P. INCHW.G.) 1.50" 0.462"
FAN SPEED - 90% |FANRPM - 1617
TEST DATA ACTUAL TEST DATA ACTUAL

INLET PRESSURE (IN. W.G.) -0.307" INLET PRESSURE (IN. W.G.) -0.341"
OUTLET PRESSURE (IN. W.G N/R OUTLET PRESSURE (IN. W.G. 0.121"
REMARKS: REMARKS:
READINGS BY: TK/RR /JK READINGS BY: TK/RR/JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020
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PRECISION

AIR @ WATER BALANCE

REGISTER, GRILLE, DIFFUSER TEST REPORT

"PROJ ECT: Missoula Public Library

UNIT EF-3 & EF-5 SYSTEM
SYSTEM TEST INSTRUMENT SHORTRIDGE
REGISTER, GRILLE, DIFFUSER DESIGN PRELIM. FINAL
UNIT REMARKS
NUMBER TYPE SIZE FLOW FLOW FLOW %
EF-3 420 SURFACE 8X8 75 265 79 5.3%
425 SURFACE 8X8 25 15 25 0.0%
417 SURFACE 8X8 225 687 237 5.3%
4th PLENUM  DUCT 24X24 2,600 3,140 2,615 0.6%
418 SURFACE 8X8 225 631 244 8.4%
321 DUCT 20X20 2,675 3,620 2,481 -7.3%
326 SURFACE 8X8 75 98 77 2.7%
325 SURFACE 8X8 75 103 82 9.3%
324 SURFACE 8X8 75 120 75 0.0%
323 SURFACE 8X8 75 122 71 -5.3%
322 SURFACE 8X8 75 111 76 1.3%
320 SURFACE 8X8 75 92 79 5.3%
STAO05 DUCT 20X20 2,775 2,572 2,535 -8.6%
232 SURFACE 8X8 75 73 75 0.0%
231 SURFACE 8X8 75 78 73 -2.7%
230 SURFACE 8X8 75 15 77 2.7%
229 SURFACE 8X8 75 67 76 1.3%
228 SURFACE 8X8 75 63 81 8.0%
227 SURFACE 8X8 75 76 77 2.7%
226 SURFACE 8X8 75 71 71 -5.3%
123A DUCT 24X24 2,675 2,372 2,876 7.5%
111 SURFACE 8X8 75 123 77 2.7%
124 SURFACE 8X8 225 322 244 8.4%
123 SURFACE 8X8 225 362 240 6.7%
139 SURFACE 8X8 25 15 24 -4.0%
TOTAL 12,800 15,212 12,667 -1.0%
EF-5 133 DUCT 8" 200 617 205 2.5%
102 SURFACE 6" 100 386 98 -2.0%
135 DUCT 8" 200 663 1,084 - 1)
135 N. DUCT 8" 400 - - -
135 S. DUCT 8" 400 - - -
TOTAL 1,300 1,666 1,387 6.7%
REMARKS:
(1) - Lasers not installed. Balanced makers lab area to total cfm in room of 1,000 cfm.
TEST DATE: 7/30/2020 |READINGS BY: TK /RR/JK
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PRECISION

AR &

WATER BALANCE

EXHAUST FAN TEST REPORT

PROJECT: Missoula Public Library
UNIT EF-4 UNIT EF-7
SYSTEM EXHAUST SYSTEM EXHAUST
LOCATION ROOM 219 LOCATION ROOM 008
UNIT DATA UNIT DATA
MAKE PANASONIC MAKE ACME
MODEL FV-1115vQ1 MODEL FN14WBP
SERIAL 91104M SERIAL 19C1273-9
MOTOR DATA MOTOR DATA
MAKE PANASONIC MAKE MARATHON
FRAME POWER - - FRAME POWER 48 1/6 HP
SER. FCTR RPM - - SER. FCTR RPM 1 1725
NAME PLATE VOLTS 115 NAME PLATE VOLTS 120
NAME PLATE AMPS. 0.2 NAME PLATE AMPS 3.5
ACTUAL VOLTS 1211 ACTUAL VOLTS 123.3
ACTUAL AMPS 0.2 ACTUAL AMPS 3.1
PHASE HERTZ 1 60 PHASE HERTZ 1 60
NOM.EFF. P.F. - - NOM.EFF. P.F. - -
DESIGN DATA DESIGN ACTUAL DESIGN DATA DESIGN ACTUAL

AIRFLOW (CFM) 150 142 AIRFLOW (CFM) 1,000 1,068
E.S.P. INCHW.G)) 0.50" - E.S.P. (INCHW.G.) 0.125" 0.192"
FAN RPM - - FAN RPM - 1725

TEST DATA ACTUAL TEST DATA ACTUAL
INLET PRESSURE (IN. W.G.) - INLET PRESSURE (IN. W.G.) -0.091"
OUTLET PRESSURE (IN. W.G.) - OUTLET PRESSURE (IN. W.G. 0.101"
REMARKS: REMARKS:
Unit in hard lid location. Unable to take pressure
readings.
READINGS BY: TK/RR/JK READINGS BY: TK/RR/JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020
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PRECISION

AIR G WATER BALANCE

EXHAUST FAN TEST REPORT

PROJECT: Missoula Public Library

UNIT EF-6 UNIT EF-8
SYSTEM EXHAUST SYSTEM 2ND FLR EXHAUST
LOCATION ROOF LOCATION ROOF
UNIT DATA UNIT DATA

MAKE CAPTIVEAIRE MAKE CAPTIVEAIRE
MODEL USBI13BDHP-RM MODEL USBI11DD-RM
JOB 3751091 JOB 3751091

SHV. MKE SHV. BORE PRP H1" SHV. MKE SHV. BORE - -

SHV. DIA CENTER DIS. AK32H 13-1/4" SHV. DIA CENTER DIS. - -
BELT MAKE BANSET BELT MAKE -
# BELTS  [BELT SIZE 1 |  Ax-35 [#BELTS |BELT SIZE - | -

MOTOR DATA MOTOR DATA
MAKE HSSA MAKE US MOTORS
FRAME POWER 56 3/4 HP FRAME POWER 48Y 1/2 HP
SER. FCTR RPM 1.15 1750 SER. FCTR RPM 1 1800
NAME PLATE VOLTS 115/208-230 NAME PLATE VOLTS 120/ 240
NAME PLATE AMPS. 6.0/3.3-3 NAME PLATE AMPS 56/3.2
ACTUAL VOLTS 212.3 ACTUAL VOLTS 1235
ACTUAL AMPS 2.9 ACTUAL AMPS 1.1
PHASE HERTZ 1 60 PHASE HERTZ 1 60
NOM.EFF. P.F. 81.8 - NOM.EFF. P.F. - -
SHV. MKE SHV. BORE PRP 5/8" SHV. MKE SHV. BORE - -
SHV. DIA PITCH DIA. VL40 3" SHV. DIA PITCH DIA. - -
DESIGN DATA DESIGN ACTUAL DESIGN DATA DESIGN ACTUAL
AIRFLOW (CFM) 612 662 AIRFLOW (CFM) 525 553
E.S.P. INCHW.G)) 2.25" - E.S.P. (INCHW.G)) 0.375" -
FAN RPM - 1083 FAN RPM - -
TEST DATA ACTUAL TEST DATA ACTUAL

INLET PRESSURE (IN. W.G.) - INLET PRESSURE (IN. W.G.) -
OUTLET PRESSURE (IN. W.G - OUTLET PRESSURE (IN. W.G, -
REMARKS: REMARKS:
Grease fan, unable to take static pressures. Unit is direct drive. No belt or sheave info.
READINGS BY: TK/RR/JK READINGS BY: TK/RR/JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020
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PRECISION

AR &

WATER BALANCE

EXHAUST FAN TEST REPORT

PROJECT: Missoula Public Library
UNIT EF-9 UNIT
SYSTEM 3RD FLR EXHAUST |SYSTEM
LOCATION ROOF LOCATION
UNIT DATA UNIT DATA
MAKE CAPTIVEAIRE MAKE
MODEL DU33HFA MODEL
JOB 3751091 SERIAL
MOTOR DATA MOTOR DATA
MAKE US MOTORS MAKE
FRAME POWER 48Y 1/3HP |FRAME POWER
SER. FCTR RPM 1 1800 |SER.FCTR RPM
NAME PLATE VOLTS 120/ 240 NAME PLATE VOLTS
NAME PLATE AMPS. 44126 NAME PLATE AMPS
ACTUAL VOLTS 124.0 ACTUAL VOLTS
ACTUAL AMPS 1.2 ACTUAL AMPS
PHASE HERTZ 1 60 PHASE HERTZ
NOM.EFF. P.F. NOM.EFF. P.F.
DESIGN DATA DESIGN ACTUAL DESIGN DATA DESIGN ACTUAL
AIRFLOW (CFM) 525 502 AIRFLOW (CFM)
E.S.P. (INCH W.G.) 0.50" - E.S.P. (INCH W.G.)
FAN RPM - 1083 |FAN RPM
TEST DATA ACTUAL TEST DATA ACTUAL
INLET PRESSURE (IN. W.G.) - INLET PRESSURE (IN. W.G.)
OUTLET PRESSURE (IN. W.G.) - OUTLET PRESSURE (IN. W.G.
REMARKS: REMARKS:
1. 57% fan speed.
Grease fan, unable to take static pressures.
READINGS BY: TK/RR/JK READINGS BY: TK/RR/JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020
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PRECISION

AIR @ WATER BALANCE
SOFFIT FAN REPORT
PROJECT: Missoula Public Library
SYSTEM VENTILATION TEST INSTRUMENT SHORTRIDGE
NAME PLATE INFO. ACTUAL DESIGN ACTUAL
UNIT
MAKE MODEL VOLT/AMPS| VOLTS AMPS FLOW FLOW %
SF-1 FANTECH FG6M 120/1 118.7 0.9 500 460 -8.0%
SF-2 FANTECH FG6M 120/1 121.5 0.8 500 404 -19.2%
SF-3 FANTECH FG6M 120/1 123.5 0.9 500 457 -8.6%
SF-4 FANTECH FG6M 120/1 121.4 0.9 500 432 -13.6%
SF-5 FANTECH FG6M 120/1 119.8 0.9 500 419 -16.2%
SF-6 FANTECH FG6M 120/1 120.1 0.9 500 444 -11.2%
SF-7 FANTECH FG6M 120/1 120.1 0.9 500 489 -2.2%
SF-8 FANTECH FG6M 120/1 120.1 1 500 501 0.2%
SF-9 FANTECH FG6M 120/1 120.1 0.9 500 477 -4.6%
REMARKS:
Fans are all at full speed.
TEST DATE: 7/30/2020 |[READINGS BY: | TK /RR / JK
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PRECISION

AIR & WATER BALANCE
WATER PUMP TEST REPORT
PROJECT: Missoula Public Library
UNIT HWP-1 UNIT HWP-2
SYSTEM HEATING WATER |SYSTEM HEATING WATER
LOCATION BOILER ROOM  |LOCATION BOILER ROOM
UNIT DATA UNIT DATA
MAKE ARMSTRONG MAKE ARMSTRONG
MODEL 3X2.5X6 4030IVF  |MODEL 3X2.5X6 4030IVF
SERIAL 1019120237 SERIAL 1019120238
TYPE BASE MOUNT TYPE BASE MOUNT
NAMEPLATE FLOW (GPM) 270 NAMEPLATE FLOW (GPM) 270
NAMEPLATE HEAD (FT) 65 NAMEPLATE HEAD (FT) 65
MAX. WRKG PRES. (PSI) 175 MAX. WRKG PRES. (PSI) 175
CONN. SIZE SUCT./DIS. 3| 6” CONN. SIZE SUCT./DIS. 3” | 6”
UNIT RPM 3600 UNIT RPM 3600
IMPELLER DIA. (IN) 4.84 IMPELLER DIA. (IN) 4.84
MOTOR DATA MOTOR DATA
MAKE WEG MAKE WEG
FRAME |  POWER 12/4T7C | 7-12HP |FRAME | POWER 12/4TC | 7-12HP
RPM 3500 RPM 3500
SERVICE FACTOR 1.15 SERVICE FACTOR 1.15
NAME PLATE VOLTS 230/460 NAME PLATE VOLTS 230/460
NAME PLATE AMPS. 17.3/8.67 NAME PLATE AMPS. 17.3/8.67
ACTULAL VOLTS 488.2,491.2,198.9 |ACTULAL VOLTS 491.2, 490.5, 490.6
ACTULAL AMPS 7.7 ACTULAL AMPS 7.8
PHASE HERTZ 3 69 PHASE HERTZ 3 69
NOM.EFF. P.F. 88.5 90 NOM.EFF. P.F. 88.5 90
DESIGN DATA DESIGN | ACTUAL DESIGN DATA DESIGN ACTUAL

GPM 270.0 270.0 |GPM 270.0 270.0
AP (FT) 65.0 49.0 |AP (FT) 65.0 50.8

TEST DATA ACTUAL TEST DATA ACTUAL
SUCT. PRES. (PSI) 33 SUCT. PRES. (PSI) 32
DISCHARGE PRES. (PSI) 54.5 DISCHARGE PRES. (PSI) 54
DEADHEAD SUCTION (PSI) 45 DEADHEAD SUCTION (PSI) 45
DEADHEAD DISCHARGE (PSI) 76 DEADHEAD DISCHARGE (PS 77
DEADHEAD AP (FT) 71.6 DEADHEAD AP (FT) 73.9
SYSTEM PRESSURE (PSI) 40 SYSTEM PRESSURE (PSI) 40
SYSTEM AP SETPOINT (PSI) 17 SYSTEM AP SETPOINT (PSI) 17
OPERATING VFD HZ 58.6 OPERATING VFD HZ 59.5
REMARKS: REMARKS:
READINGS BY: TK /RR / JK READINGS BY: TK/RR / JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020
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PRECISION

AIR & WATER BALANCE

BALANCE VALVE / FLOW METER TEST REPORT

PROJECT: Missoula Public Library
SYSTEM IHEATING WATER |INSTRUMENT HYDROMETER
CIRCUIT SETTERS DESIGN JOPERATING PRESSURE FINAL
VALVE NUMBER MAKE MODEL FLOW PRESSURE DROP (PS) FLOW REMARKS
(GPM)  |RANGE (PSI) (GPM)
AHU-1A NEXUS UM125LF 12.00 2-32 3.90 12.00
AHU-1B NEXUS UM125LF 9.00 2-32 9.40 9.00
AHU-2A NEXUS UM125LF 10.50 2-32 4.40 10.50
AHU-2B NEXUS UM125LF 12.00 2-32 22.30 12.00
AHU-3A NEXUS UM125F 8.00 2-32 7.50 8.00
AHU-3B NEXUS UM125F 10.00 2-32 10.20 10.00
AHU-4A NEXUS UM150LF 10.00 2-32 6.90 10.00
AHU-4B NEXUS UM150LF 11.00 2-32 8.10 11.00
LUH-1 NEXUS UMO75LS 1.50 2-32 5.90 1.50
LUH-2 NEXUS UMO75LS 1.50 2-32 6.80 1.50
LUH-3 NEXUS UMO75LS 1.50 2-32 8.70 1.50
LUH-4 NEXUS UMO75LS 1.50 2-32 10.90 1.50
FC-1 NEXUS UMO75LS 1.30 2-32 8.50 1.30
FC-2 NEXUS UM100LF 3.80 2-32 7.40 3.80
FC-3 NEXUS UMO75LS 1.30 2-32 6.90 1.30
FC-4 NEXUS UM100LF 3.80 2-32 9.80 3.80
UH-1 NEXUS UM100LF 3.20 2-32 11.10 3.20
UH-2 NEXUS UM100LF 3.20 2-32 14.80 3.20
FT-1B NEXUS UMO75LS 1.50 2-32 10.20 1.50
UFC-1 NEXUS UM100XF 1.00 2-32 8.70 1.00
REMARKS:
TEST DATE: 7/30/2020 |READINGS BY: TK/RR/JK
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PRECISION

AIR & WATER BALANCE

BALANCE VALVE / FLOW METER TEST REPORT

PROJECT: Missoula Public Library
SYSTEM [HEATING WATER - FT'S [INSTRUMENT HYDROMETER
CIRCUIT SETTERS DESIGN  |oPERATING | e me | FINAL
VALVE NUMBER FLow | PRESSURE o "2 oor | FLow REMARKS
MAKE MODEL (GPM)  |RANGE (PSI) (GPM)

1 NEXUS | UMO75LS 1.50 232 11.90 1.50
2 NEXUS | UMO75LS 1.50 2-32 10.10 1.50
3 NEXUS | UMO75LS 150 2-32 10.60 150
4 NEXUS | UMO75LS 1.50 232 8.80 1.50
5 NEXUS | UMO75LS 150 2-32 4.50 150
6 NEXUS | UMO75LS 1.50 232 4.40 1.50
7 NEXUS | UMO75LS 150 2-32 6.60 1.50
8 NEXUS | UMO75LS 1.50 232 3.90 1.50
9 NEXUS | UMO75LS 150 2-32 4.80 150
10 NEXUS | UMO75LS 1.50 232 5.70 1.50
11 NEXUS | UMO75LS 150 2-32 9.10 150
12 NEXUS | UMO75LS 1.50 232 7.60 1.50
13 NEXUS | UMO75LS 150 2-32 7.80 150
14 NEXUS | UMO75LS 1.50 232 6.80 1.50
15 NEXUS | UMO75LS 150 2-32 4.10 150
16 NEXUS | UMO75LS 1.50 232 11.60 1.50
17 NEXUS | UMO75LS 150 2-32 6.40 150
18 NEXUS | UMO75LS 1.50 232 7.32 1.50
19 NEXUS | UMO75LS 150 2-32 5.70 150
20 NEXUS | UMO75LS 1.50 232 6.30 1.50
21 NEXUS | UMO75LS 150 2-32 13.60 150
22 NEXUS | UMO75LS 1.50 232 13.20 1.50
23 NEXUS | UMO75LS 150 2-32 12.80 150
24 NEXUS | UMO75LS 1.50 232 9.00 1.50
25 NEXUS | UMO75LS 150 2-32 10.20 1.50
26 NEXUS | UMO75LS 1.50 232 11.60 1.50
27 NEXUS | UMO75LS 150 2-32 10.00 1.50
28 NEXUS | UMO75LS 1.50 232 10.50 1.50
29 NEXUS | UMO75LS 150 2-32 8.30 1.50

REMARKS:

TEST DATE: 713012020 [READINGS BY- TK / RR/ JK
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PRECISION

AIR & WATER BALANCE

BALANCE VALVE / FLOW METER TEST REPORT

PROJECT: Missoula Public Library
SYSTEM IHEATING WATER - FT'S |INSTRUMENT | HYDROMETER
CIRCUIT SETTERS DESIGN JOPERATING PRESSURE FINAL
VALVE NUMBER MAKE MODEL FLOW PRESSURE DROP (PS) FLOW REMARKS
(GPM)  |RANGE (PSI) (GPM)
30 NEXUS UMO75LS 1.50 2-32 6.60 1.50
31 NEXUS UMO75LS 1.50 2-32 8.50 1.50
32 NEXUS UMO75LS 1.50 2-32 Stuff 1.50
33 NEXUS UMO75LS 1.50 2-32 9.10 1.50
34 NEXUS UMO75LS 1.50 2-32 10.10 1.50
35 NEXUS UMO75LS 1.50 2-32 3.20 1.50
36 NEXUS UMO75LS 1.50 2-32 6.30 1.50
37 NEXUS UMO75LS 1.50 2-32 9.60 1.50
38 NEXUS UMO75LS 1.50 2-32 8.70 1.50
39 NEXUS UMO75LS 1.50 2-32 5.80 1.50
40 NEXUS UMO75LS 1.50 2-32 7.70 1.50
41 NEXUS UMO75LS 1.50 2-32 6.00 1.50
42 NEXUS UMO75LS 1.50 2-32 5.30 1.50
43 NEXUS UMO75LS 1.50 2-32 6.60 1.50
44 NEXUS UMO75LS 1.50 2-32 8.30 1.50
45 NEXUS UMO75LS 1.50 2-32 6.70 1.50
46 NEXUS UMO75LS 1.50 2-32 7.20 1.50
47 NEXUS UMO75LS 1.50 2-32 4.10 1.50
48 NEXUS UMO75LS 1.50 2-32 5.70 1.50
49 NEXUS UMO75LS 1.50 2-32 6.00 1.50
50 NEXUS UMO75LS 1.50 2-32 7.30 1.50
51 NEXUS UMO75LS 1.50 2-32 13.00 1.50
52 NEXUS UMO75LS 1.50 2-32 17.70 1.50
53 NEXUS UMO75LS 1.50 2-32 7.80 1.50
54 NEXUS UMO75LS 1.50 2-32 13.70 1.50
55 NEXUS UMO75LS 1.50 2-32 7.70 1.50
56 NEXUS UMO75LS 1.50 2-32 9.80 1.50
57 NEXUS UMO75LS 1.50 2-32 12.20 1.50
58 NEXUS UMO75LS 1.50 2-32 8.70 1.50
REMARKS:
TEST DATE: 7/30/2020 |READINGS BY: TK/RR/JK

Page 38




PRECISION

AIR & WATER BALANCE

BALANCE VALVE / FLOW METER TEST REPORT

PROJECT: Missoula Public Library
SYSTEM IHEATING WATER - FT'S |INSTRUMENT HYDROMETER
CIRCUIT SETTERS DESIGN JOPERATING PRESSURE FINAL
VALVE NUMBER MAKE MODEL FLOW PRESSURE DROP (PS) FLOW REMARKS
(GPM)  |RANGE (PSI) (GPM)

59 NEXUS UMO75LS 1.50 2-32 7.50 1.50
60 NEXUS UMO75LS 1.50 2-32 10.20 1.50
61 NEXUS UMO75LS 1.50 2-32 10.40 1.50
62 NEXUS UMO75LS 1.50 2-32 6.00 1.50
63 NEXUS UMO75LS 1.50 2-32 5.40 1.50
64 NEXUS UMO75LS 1.50 2-32 7.80 1.50
65 NEXUS UMO75LS 1.50 2-32 5.10 1.50
66 NEXUS UMO75LS 1.50 2-32 5.00 1.50
67 NEXUS UMO75LS 1.50 2-32 7.60 1.50
68 NEXUS UMO75LS 1.50 2-32 5.20 1.50
69 NEXUS UMO75LS 1.50 2-32 6.30 1.50
70 NEXUS UMO75LS 1.50 2-32 7.30 1.50
71 NEXUS UMO75LS 1.50 2-32 8.40 1.50
72 NEXUS UMO75LS 1.50 2-32 9.20 1.50
73 NEXUS UMO75LS 1.50 2-32 9.50 1.50
74 NEXUS UMO75LS 1.50 2-32 9.70 1.50
75 NEXUS UMO75LS 1.50 2-32 9.00 1.50
76 NEXUS UMO75LS 1.50 2-32 14.20 1.50
77 NEXUS UMO75LS 1.50 2-32 10.40 1.50
78 NEXUS UMO75LS 1.50 2-32 11.50 1.50
79 NEXUS UMO75LS 1.50 2-32 10.60 1.50
80 NEXUS UMO75LS 1.50 2-32 8.90 1.50
81 NEXUS UMO75LS 1.50 2-32 8.80 1.50
82 NEXUS UMO75LS 1.50 2-32 11.00 1.50
83 NEXUS UMO75LS 1.50 2-32 7.40 1.50
84 NEXUS UMO75LS 1.50 2-32 7.90 1.50
85 NEXUS UMO75LS 1.50 2-32 4.40 1.50
86 NEXUS UMO75LS 1.50 2-32 7.90 1.50
87 NEXUS UMO75LS 1.50 2-32 9.20 1.50

REMARKS:

TEST DATE: 7/30/2020 |READINGS BY: TK/RR/JK
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PRECISION

AIR & WATER BALANCE

BALANCE VALVE / FLOW METER TEST REPORT

PROJECT: Missoula Public Library
SYSTEM IHEATING WATER - FT'S |INSTRUMENT | HYDROMETER
CIRCUIT SETTERS DESIGN JOPERATING PRESSURE FINAL
VALVE NUMBER MAKE MODEL FLOW PRESSURE DROP (PS) FLOW REMARKS
(GPM)  |RANGE (PSI) (GPM)
88 NEXUS UMO75LS 1.50 2-32 4.60 1.50
89 NEXUS UMO75LS 1.50 2-32 2.80 1.50
90 NEXUS UMO75LS 1.50 2-32 3.50 1.50
91 NEXUS UMO75LS 1.50 2-32 5.60 1.50
92 NEXUS UMO75LS 1.50 2-32 4.30 1.50
93 NEXUS UMO75LS 1.50 2-32 2.80 1.50
94 NEXUS UMO75LS 1.50 2-32 3.30 1.50
95 NEXUS UMO75LS 1.50 2-32 2.50 1.50
96 NEXUS UMO75LS 1.50 2-32 2.00 1.50
97 NEXUS UMO75LS 1.50 2-32 2.10 1.50
98 NEXUS UMO75LS 1.50 2-32 13.10 1.50
99 NEXUS UMO75LS 1.50 2-32 10.10 1.50
100 NEXUS UMO75LS 1.50 2-32 12.70 1.50
101 NEXUS UMO75LS 1.50 2-32 12.40 1.50
102 NEXUS UMO75LS 1.50 2-32 12.30 1.50
103 NEXUS UMO75LS 1.50 2-32 5.50 1.50
104 NEXUS UMO75LS 1.50 2-32 12.20 1.50
105 NEXUS UMO75LS 1.50 2-32 9.90 1.50
106 NEXUS UMO75LS 1.50 2-32 8.60 1.50
107 NEXUS UMO75LS 1.50 2-32 3.80 1.50
108 NEXUS UMO75LS 1.50 2-32 7.00 1.50
109 NEXUS UMO75LS 1.50 2-32 4.70 1.50
REMARKS:
TEST DATE: 7/30/2020 |READINGS BY: TK/RR/JK
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PRECISION

AR &

WATER BALANCE

WATER PUMP TEST REPORT

PROJECT: Missoula Public Library
UNIT CWP-1 UNIT CWP-2
SYSTEM CHILLED WATER |SYSTEM CHILLED WATER
LOCATION LOCATION
UNIT DATA UNIT DATA
MAKE ARMSTRONG MAKE ARMSTRONG
MODEL 4X3X6 4030IVS MODEL 4X3X6 4030IVS
SERIAL 1019112083 SERIAL 1019112084
TYPE BASE MOUNT TYPE BASE MOUNT
NAMEPLATE FLOW (GPM) 415 NAMEPLATE FLOW (GPM) 415
NAMEPLATE HEAD (FT) 65 NAMEPLATE HEAD (FT) 65
MAX. WRKG PRES. (PSI) 175 MAX. WRKG PRES. (PSI) 175
CONN. SIZE SUCT./DIS. - [ - CONN. SIZE SUCT./DIS. - [ -
UNIT RPM 3600 UNIT RPM 3600
IMPELLER DIA. (IN) - IMPELLER DIA. (IN) -
MOTOR DATA MOTOR DATA
MAKE WEG MAKE WEG
FRAME |  POWER 213 | 15HP |FRAME | POWER 213 | 15HP
RPM 3535 RPM 3535
SERVICE FACTOR 1.15 SERVICE FACTOR 1.15
NAME PLATE VOLTS 230/460 NAME PLATE VOLTS 230/460
NAME PLATE AMPS. 34.4/17.2 NAME PLATE AMPS. 34.4/17.2
ACTULAL VOLTS 494.7,495.8,4932  |ACTULAL VOLTS 495.6,497.1,494.2
ACTULAL AMPS 14,13.8,14.1 ACTULAL AMPS 13.7,13.9,13.6
PHASE HERTZ 3 60 PHASE HERTZ 3 60
NOM.EFF. P.F. 90.2 89 NOM.EFF. P.F. 90.2 89
DESIGN DATA DESIGN | ACTUAL DESIGN DATA DESIGN ACTUAL

GPM 415.0 435.0 |GPM 415.0 435.0
AP (FT) 65.0 64.7 AP (FT) 65.0 67.0

TEST DATA ACTUAL TEST DATA ACTUAL
SUCT. PRES. (PSI) 39 SUCT. PRES. (PSI) 39
DISCHARGE PRES. (PSI) 67 DISCHARGE PRES. (PSI) 68
DEADHEAD SUCTION (PSI) 42 DEADHEAD SUCTION (PSI) 45
DEADHEAD DISCHARGE (PSI) 88 DEADHEAD DISCHARGE (PS 90
DEADHEAD AP (FT) 106.3 DEADHEAD AP (FT) 103.95
SYSTEM PRESSURE (PSI) 36 SYSTEM PRESSURE (PSI) 36
SYSTEM AP SETPOINT (PSI) 20 SYSTEM AP SETPOINT (PSI) 20
OPERATING VFD % 94 OPERATING VFD % 95
REMARKS: REMARKS:
READINGS BY: TK /RR / JK READINGS BY: TK/RR / JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020
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PRECISION

AIR & WATER BALANCE

WATER TO WATER HEAT EXCHANGER TEST REPORT

PROJECT: Missoula Public Library
UNIT HX-1 UNIT
SYSTEM CHILLED WATER |SYSTEM
LOCATION BOILER ROOM LOCATION
UNIT DATA UNIT DATA
MAKE ARMSTRONG MAKE
MODEL A63-150-194-1500 MODEL
SERIAL 26767A SERIAL
DESIGN DATA DESIGN ACTUAL DESIGN DATA DESIGN ACTUAL
PRIMARY WATER FLOW (GPM 487 480 PRIMARY WATER FLOW (GP
PRIMARY WATER AP (FT) 4.99 - PRIMARY WATER AP (FT)
SECONDARY FLOW (GPM) 415 435 SECONDARY FLOW (GPM)
SECONDARY AP (FT) 3.16 - SECONDARY AP (FT)
TEST DATA ACTUAL TEST DATA ACTUAL
PRIMARY EWT. 47 PRIMARY EWT.
PRIMARY LWT. 53 PRIMARY LWT.
PRIMARY AT 6 PRIMARY AT
SECONDARY EWT. 60 SECONDARY EWT.
SECONDARY LWT. 56 SECONDARY LWT.
SECONDARY AT 4 SECONDARY AT
REMARKS: REMARKS:
WELL PUMP AT 48HZ for 480 GPM.
READINGS BY: TK/RR/JK READINGS BY: TK/RR/JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020
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PRECISION

AIR & WATER BALANCE

BALANCE VALVE / FLOW METER TEST REPORT

PROJECT: Missoula Public Library
SYSTEM | [INSTRUMENT |
CIRCUIT SETTERS DESIGN JOPERATING PRESSURE FINAL
VALVE NUMBER MAKE MODEL FLOW PRESSURE DROP (PS) FLOW REMARKS
(GPM)  |RANGE (PSI) (GPM)
AHU-1A NEXUS A2FY0250L 60.00 2-45 2.05 60.00
AHU-1B NEXUS UM200F 45.00 2-45 2.58 45.00
AHU-2A NEXUS A2FY0250L 50.00 2-45 2.40 50.00
AHU-2B NEXUS A2FY0250L 55.00 2-45 2.48 55.00
AHU-3A NEXUS UM200F 40.00 2-45 4.34 40.00
AHU-3B NEXUS A2FY0250L 50.00 2-45 50.00 (2)
AHU-4A NEXUS A2FY0300L 50.00 2-45 2.65 50.00
AHU-4B NEXUS A2FY0300L 55.00 2-45 7.83 55.00
LUH-3 NEXUS UMO75LF 1.50 2-32 18.30 1.50
LUH-4 NEXUS UMO75LF 1.00 2-32 18.90 1.00
LUH-12 NEXUS UMO75LF 2.50 2-32 13.80 2.50
LUH-13 NEXUS UMO75LF 2.50 2-32 13.30 2.50
LUH-14 NEXUS UMO75LF 2.50 2-32 8.81 2.50
LUH-15 NEXUS UMO75LF 2.50 2-32 9.60 2.50
LUH-16 NEXUS UMO75LF 2.50 2-32 10.30 2.50
LUH-17 NEXUS UMO75LF 2.50 2-32 8.10 2.50
LUH-18 NEXUS UMO75LF 2.50 2-32 12.40 2.50
LUH-19 NEXUS UMO75LF 2.50 2-32 12.90 2.50
FC-1 NEXUS UMO75LF 1.25 2-32 15.20 1.25
FC-2 NEXUS UMO75LF 2.75 2-32 2.75 (2)
FC-3 NEXUS UMO75LF 1.25 2-32 16.00 1.25
FC-4 NEXUS UMO75LF 2.75 2-32 20.70 2.75
WELL NEXUS 6" VENTURI (2)
REMARKS:

1. Well flow meter verified with Nexus Valve. Flow Meter reading - 310 gpm, Nexus reading 320 gpm.
2. Unable to access test port due to piping constraints. Verified flow with airflow AT

TEST DATE: 7/30/2020 |READINGS BY: TK/RR/JK
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PRECISION

AIR & WATER BALANCE

WATER PUMP TEST REPORT
PROJECT: Missoula Public Library
UNIT RCP-1 UNIT
SYSTEM DOMESTIC SYSTEM
LOCATION BOILER ROOM LOCATION

UNIT DATA UNIT DATA
MAKE BELL & GOSSETT MAKE
MODEL LR-15BWR 106514LF |MODEL
SERIAL - SERIAL
TYPE INLINE CIRCULATOR |TYPE
NAMEPLATE FLOW (GPM) - FLOW RANGE (GPM)
NAMEPLATE HEAD (FT) - HEAD RANGE (FT)
MAX. WRKG PRES. (PSI) 150 PSI MAX. WRKG PRES. (PSI)
CONN. SIZE SUCT./DIS. 1m | 1" CONN. SIZE SUCT./DIS. |
UNIT RPM - UNIT RPM
IMPELLER DIA. (IN) - IMPELLER DIA. (IN)
MOTOR DATA MOTOR DATA
MAKE - MAKE
FRAME |  POWER - [ 125w [FRAME | POWER |
RPM - RPM
SERVICE FACTOR - SERVICE FACTOR
NAME PLATE VOLTS 115 NAME PLATE VOLTS
NAME PLATE AMPS. - NAME PLATE AMPS
ACTUAL VOLTS 121.4 ACTUAL VOLTS
ACTUAL AMPS 0.9 ACTUAL AMPS
PHASE HERTZ - - PHASE HERTZ
NOM.EFF. P.F. - - NOM.EFF. P.F.
DESIGN DATA DESIGN ACTUAL DESIGN DATA DESIGN ACTUAL
GPM 6.5 6.0 GPM
AP (FT) 11.0 - AP (FT)
TEST DATA ACTUAL TEST DATA ACTUAL

SUCT. PRES. (PSI) - SUCT. PRES. (PSI)
DISCHARGE PRES. (PSI) - DISCHARGE PRES. (PSI)
DEADHEAD SUCTION (PSI) - DEADHEAD SUCTION (PSI)
DEADHEAD DISCHARGE (PSI) - DEADHEAD DISCHARGE (PS
DEADHEAD AP (FT) - DEADHEAD AP (FT)
SYSTEM PRESSURE (PSI) - SYSTEM PRESSURE (PSI)
SYSTEM AP SETPOINT (PSI) - SYSTEM AP SETPOINT (PSI)
GLYCOL % - GLYCOL %
OPERATING VFD HZ - OPERATING VFD HZ
REMARKS: REMARKS:
No ports or gauges for pressure readings.
Flow measured through balance valve.
READINGS BY: TK/RR/JK READINGS BY: TK/RR/JK
TEST DATE: 7/30/2020 TEST DATE: 7/30/2020
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PRECISION

AIR & WATER BALANCE

BALANCE VALVE / FLOW METER TEST REPORT

PROJECT: Missoula Public Library

SYSTEM | DOMESTIC RECIRC  [INSTRUMENT | HYDRO MULTIMETER
VALVE CIRCUIT SETTERS DESIGN | J-cian PRELIM FINAL
NUMBER FLOW iy REMARKS
MAKE MODEL (GPM) PD. | (GPM) | P.D. | (GPM)
RCP-1 TACO 1" ACCU 6.00 22" 30.2" 7.10 21.7" 6.0
001 TACO 3/4" ACCU 0.50 0.7 0.25" 0.30 0.6" 0.5
103 - - 0.50 - - - - - 1)
134 B&G 1/2" LF 0.50 () 04/0 | 040 [ 05/0 0.5
203 B&G 1/2" LF 0.50 () 1.1/0 | 120 | 3'/25 0.5
236 B&G 1/2" LF 0.50 () 08/0 | 090 [ 2/20 0.5
218 B&G 1/2" LF 0.50 () 0.3/0 | 030 | 05/0 0.5
219 B&G 1/2" LF 0.50 () 1.1/0 | 110 | 2/20 0.5
310 B&G 1/2" LF 0.50 () 0.8'/0 | 080 [ 2/20 0.5
312 B&G 1/2" LF 0.50 () 1.1/0 | 110 | 2/20 0.5
402 B&G 1/2" LF 1.00 () 05/0 | 050 [ 2/10 0.9
423 B&G 1/2" LF 0.50 ) 03/0| 030 [ 05/0 0.5
REMARKS:

(1) No access to valve with tile floor. Hot water at tap within 10 seconds. Summing the other balance valves show 0.6 GPM.
(2) Design pressure drop varies per valve position setting. Final pressure drop is listed with valve position.

TEST DATE: | 7/30/2020 |READINGS BY: | TK / RR/ JK
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RIR & WATER BALANCE
FT NUMBERING 1ST FLOOR

PRECISION
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RIR & WATER BALANCE
FT NUMBERING 2ND FLOOR

PRECISION
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RIR & WATER BALANCE
FT NUMBERING 3RD FLOOR

PRECISION
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PRECISION

AR & WATER BALANCE

FT NUMBERING 4TH FLOOR
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Missoula Public Library
Final Commissioning Report

Appendix G: Functional Acceptance Tests

SALT LAKE CITY ¢ 4760 S. Highland Drive, Suite 106 « Salt Lake City, UT 84115 ¢ main: 801.360.7024 fax: 303.796.6099 » www.imegcorp.com



Functional Test Procedures
Missoula Public Library

<SIMEG

Missoula, MT

Project Information

Project Missoula Public Library
Date 8/11/2020

Building 455 East Main Street
Location Missoula, MT

Tag WH-1 & RCP-1

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/11/2020
IMEG Corp. Michael Giere CxA MG 8/11/2020
Functional Testing Record
General visual unit and system inspection Value/Status P/F Notes
Are there any maintenance type items of concern?
Water heater Installation Good P
Pump installation Good P
Expansion tank installation Good P
Piping and fittings Good P 1
Control and main wiring Good P
Heating Value/Status P/F Notes
Note initial tank temperature setpoint 140 deg F P
Set thermostat to above current tank temperature
Heat enables On
Tank temperature rises - note new temperature (allow 5 minutes) Good
Set thermostat to below current tank temperature
Heat disables Off P
Reset tank to initial conditions
Recirculation Pump Value/Status P/F Notes
Turn pump off at disconnect
Pump disables Off P 2
Turn disconnect switch on
Pump enables On 2
Note initial timeclock schedule 6a-9p, Sat-Sun
Set time clock schedule so pump is enabled
Pump turns on and a pressure rise is measured across the pump On P
Set time clock schedule so pump is disabled
Pump turns off and no pressure rise is measured across the pump Off P
Reset pump/timeclock to initial conditions 3
NOTES
A master mixing valve in the mechanical room was not installed. Point of use mixing valves were installed on the
1 perimeter sinks. Mixing valves for the central bathrooms can be found in the AHU mechanical rooms on their
respective floors. This was approved by the engineer.
2 There is no disconnect switch. Instead, the pump is directly powered from a nearby GFCl outlet.
3 The temp sensor on return side of the DHW recirc pump is connected to the BAS, but only for reference.
4
5

IMEG Commissioning Services
Missoula Public Library - Missoula, MT

WH-1 & RCP-1

Page 1 of1



Functional Test Procedures
Missoula Public Library
Missoula, MT 59802

Project Information

Project Missoula Public Library

Date 8/14/2020

Building 455 East Main Street
Location Missoula, MY 59802
Tag SP-1

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

<IMEG

Organization Representative Function Initial Date
Missoula Public Library Owner 8/14/2020
IMEG Corp Troy Kelley CxA TK 8/14/2020
Functional Testing Record
General visual unit and system inspection Value/Status P/F Notes
Are there any maintenance type items of concern?
Pump installation Good P
Piping and fittings Good P
Control and main wiring Good P
Discharge piped to drain (note location) Good P 2
Pump control panel installed in an accessible location (note Location) Good P 1
Pump Enable/Disable Value/Status P/F Notes
Simulate water in sump pit by submerging the pump OFF probe in water
Pump remains disabled Off P
Simulate water in sump pit by submerging the pump ON and pump OFF probes in water
Pump enables On P
Simulate water level below the pump OFF probe by drying both probes
Pump disables Off P
Alarm Value/Status P/F Notes
Simulate high water level in sump pit by submerging the ALARM probe in water
High water alarm is generated at control panel Alarm
High water alarm is generated in BAS Alarm
Simulate water level below the ALARM probe
High water alarm at control panel returns to normal Normal P
High water alarm in BAS returns to normal Normal P
Oil Detection Value/Status P/F Notes
Simulate oil in sump pit by drying all three probes then lifting the float switch
High oil alarm is generated at control panel Alarm
Pump remains disabled Off
Simulate low oil level by lowering the float switch
High oil alarm at control panel returns to normal Normal P
NOTES
1 Control panel mounted inside elevator shaft.
2 Pump discharge piped out to parking garage to drain into trench drains.
3
4
5
IMEG Commissioning Services SP-1

Missoula Public Library - Missoula, MT

Page 1 of 3



Functional Test Procedures
Missoula Public Library
Missoula, MT 59802

Project Information

Project Missoula Public Library

Date 8/14/2020

Building 455 East Main Street
Location Missoula, MY 59802
Tag SP-2

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

<IMEG

Organization Representative Function Initial Date
Missoula Public Library Owner 8/14/2020
IMEG Corp Troy Kelley CxA TK 8/14/2020
Functional Testing Record
General visual unit and system inspection Value/Status P/F Notes
Are there any maintenance type items of concern?
Pump installation Good P
Piping and fittings Good P
Control and main wiring Good P
Discharge piped to drain (note location) Good P 2
Pump control panel installed in an accessible location (note Location) Good P 1
Pump Enable/Disable Value/Status P/F Notes
Simulate water in sump pit by submerging the pump OFF probe in water
Pump remains disabled Off P
Simulate water in sump pit by submerging the pump ON and pump OFF probes in water
Pump enables On P
Simulate water level below the pump OFF probe by drying both probes
Pump disables Off P
Alarm Value/Status P/F Notes
Simulate high water level in sump pit by submerging the ALARM probe in water
High water alarm is generated at control panel Alarm
High water alarm is generated in BAS Alarm
Simulate water level below the ALARM probe
High water alarm at control panel returns to normal Normal P
High water alarm in BAS returns to normal Normal P
Oil Detection Value/Status P/F Notes
Simulate oil in sump pit by drying all three probes then lifting the float switch
High oil alarm is generated at control panel Alarm
Pump remains disabled Off
Simulate low oil level by lowering the float switch
High oil alarm at control panel returns to normal Normal P
NOTES
1 Control panel mounted inside elevator shaft.
2 Pump discharge piped out to parking garage to drain into trench drains.
3
4
5
IMEG Commissioning Services SP-2

Missoula Public Library - Missoula, MT
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Functional Test Procedures
Missoula Public Library
Missoula, MT 59802

Project Information

Project Missoula Public Library

Date 8/14/2020

Building 455 East Main Street
Location Missoula, MY 59802
Tag SP-3

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

<IMEG

Organization Representative Function Initial Date
Missoula Public Library Owner 8/14/2020
IMEG Corp Troy Kelley CxA TK 8/14/2020
Functional Testing Record
General visual unit and system inspection Value/Status P/F Notes
Are there any maintenance type items of concern?
Pump installation Good P
Piping and fittings Good P
Control and main wiring Good P
Discharge piped to drain (note location) Good P 2
Pump control panel installed in an accessible location (note Location) Good P 1
Pump Enable/Disable Value/Status P/F Notes
Simulate water in sump pit by submerging the pump OFF probe in water
Pump remains disabled Off P
Simulate water in sump pit by submerging the pump ON and pump OFF probes in water
Pump enables On P
Simulate water level below the pump OFF probe by drying both probes
Pump disables Off P
Alarm Value/Status P/F Notes
Simulate high water level in sump pit by submerging the ALARM probe in water
High water alarm is generated at control panel Alarm
High water alarm is generated in BAS Alarm
Simulate water level below the ALARM probe
High water alarm at control panel returns to normal Normal P
High water alarm in BAS returns to normal Normal P
Oil Detection Value/Status P/F Notes
Simulate oil in sump pit by drying all three probes then lifting the float switch
High oil alarm is generated at control panel Alarm
Pump remains disabled Off
Simulate low oil level by lowering the float switch
High oil alarm at control panel returns to normal Normal P
NOTES
1 Control panel mounted inside elevator shaft.
2 Pump discharge piped out to parking garage to drain into trench drains.
3
4
5
IMEG Commissioning Services SP-3

Missoula Public Library - Missoula, MT
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Functional Test Procedures QU I M EG
. . . ‘Q
Missoula Public Library ,

Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 6/10/2021

Building 455 East Main Street
Location Missoula, MT 59802
Tag SF-1

Functional System Testing Sign-off:
Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 6/10/2021
IMEG Corp. Troy Kelley CxA TK 6/10/2021
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Control and main wiring Good P
Fan/motor rotation Good P
Soffit thermostat Good P 1
Space Temperature Control Value/Status P/F Notes
Note Initial Space Heating Setpoint 60 deg F P
Set space heating setpoint above current room temperature
Fan enables On P
Set space heating setpoint below current room temperature
Fan disables Off P
Release overrides
System returns to normal operation Normal P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1 Itis a turn dial thermostat mounted near the fan with a remote sensing bulb placed inside the soffit.
2
3
4
5
IMEG Commissioning Services SF-1

Missoula Public Library - Missoula, MT 59802
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Functional Test Procedures QU I M EG
. . . ‘Q
Missoula Public Library ,

Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 6/10/2021

Building 455 East Main Street
Location Missoula, MT 59802
Tag SF-2

Functional System Testing Sign-off:
Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 6/10/2021
IMEG Corp. Troy Kelley CxA TK 6/10/2021
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Control and main wiring Good P
Fan/motor rotation Good P
Soffit thermostat Good P 1
Space Temperature Control Value/Status P/F Notes
Note Initial Space Heating Setpoint 60 deg F P
Set space heating setpoint above current room temperature
Fan enables On P
Set space heating setpoint below current room temperature
Fan disables Off P
Release overrides
System returns to normal operation Normal P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1 Itis a turn dial thermostat mounted near the fan with a remote sensing bulb placed inside the soffit.
2
3
4
5
IMEG Commissioning Services SF-2

Missoula Public Library - Missoula, MT 59802
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Functional Test Procedures QU I M EG
. . . ‘Q
Missoula Public Library ,

Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 6/10/2021

Building 455 East Main Street
Location Missoula, MT 59802
Tag SF-3

Functional System Testing Sign-off:
Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 6/10/2021
IMEG Corp. Troy Kelley CxA TK 6/10/2021
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Control and main wiring Good P
Fan/motor rotation Good P
Soffit thermostat Good P 1
Space Temperature Control Value/Status P/F Notes
Note Initial Space Heating Setpoint 60 deg F P
Set space heating setpoint above current room temperature
Fan enables On P
Set space heating setpoint below current room temperature
Fan disables Off P
Release overrides
System returns to normal operation Normal P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1 Itis a turn dial thermostat mounted near the fan with a remote sensing bulb placed inside the soffit.
2
3
4
5
IMEG Commissioning Services SF-3

Missoula Public Library - Missoula, MT 59802

Page 3 of 9



Functional Test Procedures QU I M EG
. . . ‘Q
Missoula Public Library ,

Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 6/10/2021

Building 455 East Main Street
Location Missoula, MT 59802
Tag SF-4

Functional System Testing Sign-off:
Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 6/10/2021
IMEG Corp. Troy Kelley CxA TK 6/10/2021
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Control and main wiring Good P
Fan/motor rotation Good P
Soffit thermostat Good P 1
Space Temperature Control Value/Status P/F Notes
Note Initial Space Heating Setpoint 60 deg F P
Set space heating setpoint above current room temperature
Fan enables On P
Set space heating setpoint below current room temperature
Fan disables Off P
Release overrides
System returns to normal operation Normal P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1 Itis a turn dial thermostat mounted near the fan with a remote sensing bulb placed inside the soffit.
2
3
4
5
IMEG Commissioning Services SF-4

Missoula Public Library - Missoula, MT 59802
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Functional Test Procedures QU I M EG
. . . ‘Q
Missoula Public Library ,

Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 6/10/2021

Building 455 East Main Street
Location Missoula, MT 59802
Tag SF-5

Functional System Testing Sign-off:
Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 6/10/2021
IMEG Corp. Troy Kelley CxA TK 6/10/2021
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Control and main wiring Good P
Fan/motor rotation Good P
Soffit thermostat Good P 1
Space Temperature Control Value/Status P/F Notes
Note Initial Space Heating Setpoint 60 deg F P
Set space heating setpoint above current room temperature
Fan enables On P
Set space heating setpoint below current room temperature
Fan disables Off P
Release overrides
System returns to normal operation Normal P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1 Itis a turn dial thermostat mounted near the fan with a remote sensing bulb placed inside the soffit.
2
3
4
5
IMEG Commissioning Services SF-5

Missoula Public Library - Missoula, MT 59802
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Functional Test Procedures
Missoula Public Library
Missoula, MT 59802

<SIMEG

Project Information
Project Missoula Public Library
Date 8/24/2020
Building 455 East Main Street
Location Missoula, MT 59802
Tag SF-6
Functional System Testing Sign-off:
Witnesses acknowledge completion of testing procedure by initialing below.
Organization Representative Function Initial Date
Missoula Public Library Owner 8/24/2020
IMEG Corp. Troy Kelley CxA TK 8/24/2020
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Control and main wiring Good P
Fan/motor rotation Good P
Soffit thermostat Good P 1
Space Temperature Control Value/Status P/F Notes
Note Initial Space Heating Setpoint 60 deg F P
Set space heating setpoint above current room temperature
Fan enables On P
Set space heating setpoint below current room temperature
Fan disables Off P
Release overrides
System returns to normal operation Normal P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1 Itis a turn dial thermostat mounted near the fan with a remote sensing bulb placed inside the soffit.
2
3
4
5
IMEG Commissioning Services SF-6

Missoula Public Library - Missoula, MT 59802
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Functional Test Procedures QU I M EG
. . . ‘Q
Missoula Public Library ,

Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 6/10/2021

Building 455 East Main Street
Location Missoula, MT 59802
Tag SF-7

Functional System Testing Sign-off:
Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 6/10/2021
IMEG Corp. Troy Kelley CxA TK 6/10/2021
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Control and main wiring Good P
Fan/motor rotation Good P
Soffit thermostat Good P 1
Space Temperature Control Value/Status P/F Notes
Note Initial Space Heating Setpoint 60 deg F P
Set space heating setpoint above current room temperature
Fan enables On P
Set space heating setpoint below current room temperature
Fan disables Off P
Release overrides
System returns to normal operation Normal P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1 Itis a turn dial thermostat mounted near the fan with a remote sensing bulb placed inside the soffit.
2
3
4
5
IMEG Commissioning Services SF-7

Missoula Public Library - Missoula, MT 59802
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Functional Test Procedures
Missoula Public Library
Missoula, MT 59802

<SIMEG

Project Information
Project Missoula Public Library
Date 8/24/2020
Building 455 East Main Street
Location Missoula, MT 59802
Tag SF-8
Functional System Testing Sign-off:
Witnesses acknowledge completion of testing procedure by initialing below.
Organization Representative Function Initial Date
Missoula Public Library Owner 8/24/2020
IMEG Corp. Troy Kelley CxA TK 8/24/2020
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Control and main wiring Good P
Fan/motor rotation Good P
Soffit thermostat Good P 1
Space Temperature Control Value/Status P/F Notes
Note Initial Space Heating Setpoint 60 deg F P
Set space heating setpoint above current room temperature
Fan enables On P
Set space heating setpoint below current room temperature
Fan disables Off P
Release overrides
System returns to normal operation Normal P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1 Itis a turn dial thermostat mounted near the fan with a remote sensing bulb placed inside the soffit.
2
3
4
5
IMEG Commissioning Services SF-8

Missoula Public Library - Missoula, MT 59802
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Functional Test Procedures QU I M EG
. . . ‘Q
Missoula Public Library ,

Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 6/10/2021

Building 455 East Main Street
Location Missoula, MT 59802
Tag SF-9

Functional System Testing Sign-off:
Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 6/10/2021
IMEG Corp. Troy Kelley CxA TK 6/10/2021
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Control and main wiring Good P
Fan/motor rotation Good P
Soffit thermostat Good P 1
Space Temperature Control Value/Status P/F Notes
Note Initial Space Heating Setpoint 60 deg F P
Set space heating setpoint above current room temperature
Fan enables On P
Set space heating setpoint below current room temperature
Fan disables Off P
Release overrides
System returns to normal operation Normal P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1 Itis a turn dial thermostat mounted near the fan with a remote sensing bulb placed inside the soffit.
2
3
4
5
IMEG Commissioning Services SF-9

Missoula Public Library - Missoula, MT 59802
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Functional Test Procedures ‘0\
Missoula Public Library ,
Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 8/10/2020

Building 455 East Main Street
Location Missoula, MT 59802
Tag EF-1

Functional System Testing Sign-off:
Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/10/2020
IMEG Corp. Michael Giere CxA MG 8/10/2020
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Control and main wiring Good P
Fan/motor rotation Good P
Gas detection sensors Good P
Intake damper Good P
Gas Control (repeat at gas detection sensors #2, 3 & 4) Value/Status P/F Notes
Simulate CO level at gas detection sensor #1 > 25 ppm
Fan enables and runs at min speed Min
Intake damper opens Open
Increase CO level at gas detection sensor #1
Fan speed increases Good P
Continue increasing CO level at gas detection sensor #1
Fan runs at max speed Max P
Simulate CO level at gas detection sensor #1 < 25 ppm
Fan disables Off
Intake damper closes Closed
Simulate NO2 level at gas detection sensor #1 > 1 ppm 1
Fan enables and runs at min speed NT NT
Intake damper opens NT NT
Increase NO2 level at gas detection sensor #1 1
Fan speed increases NT NT
Continue increasing NO2 level at gas detection sensor #1 1
Fan runs at max speed NT NT
Simulate NO2 level at gas detection sensor #1 < 1 ppm 1
Fan disables NT NT
Intake damper closes NT NT
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1 Was not able to simulate high NO2 levels or adjust NO2 setpoint.
2
3
4
5
IMEG Commissioning Services EF-1

Missoula Public Library - Missoula, MT 59802 Page 1 of 9



Functional Test Procedures
Missoula Public Library
Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 8/11/2020

Building 455 East Main Street
Location Missoula, MT 59802
Tag EF-2

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

<SIMEG

Organization Representative Function Initial Date
Missoula Public Library Owner 8/11/2020
IMEG Corp. Troy Kelley CxA TK 8/11/2020
Point-to-Point Testing Record
Binary Values
Point ON/OPEN OFF/CLOSED P/F NOTES
Fan Status ON OFF P
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good
Control and main wiring Good
Fan/motor rotation Good
Continuous Operation Value/Status P/F Notes
Note initial operating schedule 24/7 P
Command fan on through BAS
Fan enables On P
Command fan off through the BAS
Fan disables Off P
Release all overrides
System returns to normal operation Good P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
Alarms Value/Status P/F Notes
Fan status alarm Alarm P
NOTES
1
2
3
4
5
IMEG Commissioning Services EF-2

Missoula Public Library - Missoula, MT 59802

Page 2 of 9



Functional Test Procedures ‘Q\
Missoula Public Library '
Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 6/11/2021

Building 455 East Main Street
Location Missoula, MT 59802
Tag EF-3

Functional System Testing Sign-off:
Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 6/11/2021
IMEG Corp. Troy Kelley CxA TK 6/11/2021

Point-to-Point Testing Record
Binary Values

Point ON/OPEN OFF/CLOSED P/F NOTES
Fan Status ON OFF P
Analog Outputs
Point 0% 50% 100% P/F NOTES
Fan Speed 0% 50% 100% P
Analog Values
Point Display Value Measured Units Tolerance Error P/F NOTES
Space Pressure 0.01 0.014|] "w.c. +/-.01 -0.004 P 1
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Control and main wiring Good P
Fan/motor rotation Good P
Building pressure sensor Good P 1
Occupied Building Pressure Control Value/Status P/F Notes
Note initial occupancy schedule 6a-9p, Sat-Sun P
Note initial occupied building pressure setpoint 0.010" P
With unit in occupied mode, set the occupied building pressure setpoint above current space pressure
Fan operates at minimum speed Min P
Set occupied building pressure setpoint below current space pressure
Fan speed ramps up to maintain building pressure Good P
Unoccupied Building Pressure Control Value/Status P/F Notes
Note initial unoccupied building pressure setpoint 0.020" P
With unit in unoccupied mode, set the unoccupied building pressure setpoint above current space pressure
Fan is disabled Off P
Set unoccupied building pressure setpoint below current space pressure
Fan enables and ramps up to maintain building pressure Good P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
Alarms Value/Status P/F Notes
Fan status alarm Alarm P
NOTES
1 |Indoor reference is located in 4th floor Hallway 423, outside reference is located on the ERV unit.
IMEG Commissioning Services EF-3

Missoula Public Library - Missoula, MT 59802 Page 3 of 9



Functional Test Procedures

Missoula Public Library
Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 8/24/2020

Building 455 East Main Street
Location Missoula, MT 59802
Tag EF-4

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

<SIMEG

Organization Representative Function Initial Date
Missoula Public Library Owner 8/24/2020
IMEG Corp. Michael Giere CxA MG 8/24/2020
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Control and main wiring Good P
Fan/motor rotation Good P
Wall Switch Good P
Switch Control Value/Status P/F Notes
Switch bathroom light switch on
Fan enables On P
Switch bathroom light switch off
Fan disables Off P
NOTES
1
2
3
4
5
IMEG Commissioning Services EF-4

Missoula Public Library - Missoula, MT 59802

Page 4 of 9



Functional Test Procedures
Missoula Public Library
Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 8/24/2020

Building 455 East Main Street
Location Missoula, MT 59802
Tag EF-5

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

<SIMEG

Organization Representative Function Initial Date
Missoula Public Library Owner 8/24/2020
IMEG Corp. Michael Giere CxA MG 8/24/2020
Point-to-Point Testing Record
Binary Values
Point ON/OPEN OFF/CLOSED P/F NOTES
Fan Status ON OFF P
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good
Control and main wiring Good
Fan/motor rotation Good
Occupied mode Value/Status P/F Notes
Note initial occupancy schedule 6a-9p, Sat-Sun P 1
Put exhaust fan in occupied mode from BMS
Fan enables On P
Unoccupied Mode Value/Status P/F Notes
Put exhaust fan in unoccupied mode from BMS
Fan disables Off P
Reset all overrides
System returns to normal operation Normal P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
Alarms Value/Status P/F Notes
Fan status alarm Alarm P
NOTES
1 Unit runs based off the same occupancy schedule as AHU-1A
2
3
4
5
IMEG Commissioning Services EF-5

Missoula Public Library - Missoula, MT 59802

Page 5 of 9



Functional Test Procedures
Missoula Public Library
Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 8/25/2020

Building 455 East Main Street
Location Missoula, MT 59802
Tag EF-6

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

<SIMEG

Organization Representative Function Initial Date
Missoula Public Library Owner 8/25/2020
IMEG Corp. Michael Giere CxA MG 8/25/2020
Point-to-Point Testing Record
Binary Values
Point ON/OPEN OFF/CLOSED P/F NOTES
Fan Status ON OFF P
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Switch for EF-6 is located on H-1 Good P 1
Control and main wiring Good P
Fan/motor rotation Good P
Switch Control Value/Status P/F Notes
Switch fan into on position from H-1 wall controller
Fan enables On P
Switch fan into off position from H-1 wall controller
Fan disables Off P
Temperature Control Value/Status P/F Notes
Simulate high heat at the hood's internal temperature sensor
Fan enables On P
Simulate room temperature at hood's internal temperature sensor
Fan disables Off P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1 Fan is enabled/disabled from a wall mounted controller next to H-1.
2
3
4
5
IMEG Commissioning Services EF-6

Missoula Public Library - Missoula, MT 59802

Page 6 of 9



Functional Test Procedures ‘Q\
Missoula Public Library ,
Missoula, MT 59802

Project Information

Project Missoula Public Library
Date 8/25/2020

Building 455 East Main Street
Location Missoula, MT 59802
Tag EF-7

Functional System Testing Sign-off:
Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/25/2020
IMEG Corp. Michael Giere CxA MG 8/25/2020
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Control and main wiring Good P
Fan/motor rotation Good P
Wall mounted thermostat Good P
Space Temperature Control Value/Status P/F Notes
Note initial Space Cooling Setpoint 76 deg F P
Set space cooling setpoint below current room temperature
Fan enables On P
Set space cooling setpoint above current room temperature
Fan disables Off P
Release overrides
System returns to normal operation Normal P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1
2
3
4
5
IMEG Commissioning Services EF-7

Missoula Public Library - Missoula, MT 59802 Page 7 of 9



Functional Test Procedures

Missoula Public Library
Missoula, MT 59802

<SIMEG

Project Information

Project Missoula Public Library
Date 6/10/2021

Building 455 East Main Street
Location Missoula, MT 59802
Tag EF-8

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 6/10/2021
IMEG Corp. Michael Giere CxA MG 6/10/2021
Point-to-Point Testing Record
Binary Values
Point ON/OPEN OFF/CLOSED P/F NOTES
Fan Status ON OFF P
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Switch for EF-8 is located on H-3 Good P 1
Control and main wiring Good P
Fan/motor rotation Good P
Switch Control Value/Status P/F Notes
Switch fan into on position from H-3
Fan enables On P
Switch fan into off position from H-3
Fan disables Off P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1 Drawings show EF-8 serving H-2, It actually serves H-3.
2
3
4
5
IMEG Commissioning Services EF-8

Missoula Public Library - Missoula, MT 59802

Page 8 of 9



Functional Test Procedures

Missoula Public Library
Missoula, MT 59802

<SIMEG

Project Information

Project Missoula Public Library
Date 8/25/2020

Building 455 East Main Street
Location Missoula, MT 59802
Tag EF-9

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/25/2020
IMEG Corp. Michael Giere CxA MG 8/25/2020
Point-to-Point Testing Record
Binary Values
Point ON/OPEN OFF/CLOSED P/F NOTES
Fan Status ON OFF P
Functional Testing Record
General Unit and System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Unit installation Good P
Switch for EF-9 is located on H-2 Good P 1
Control and main wiring Good P
Fan/motor rotation Good P
Switch Control Value/Status P/F Notes
Switch fan into on position from H-2
Fan enables On P
Switch fan into off position from H-2
Fan disables Off P
Override Control Value/Status P/F Notes
Disconnect is switched on
Fan enables On P
Disconnect is switched off
Fan disables Off P
NOTES
1 Drawings show EF-9 serving H-3, It actually serves H-2.
2
3
4
5
IMEG Commissioning Services EF-9

Missoula Public Library - Missoula, MT 59802
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Functional Test Procedures
Missoula Public Library

<IMEG

Missoula , MT
Project Information
Project Missoula Public Library
Date 8/12/2020
Building 455 East Main Street
Location Missoula , MT
Tag ERV-1 & DH-1
Functional System Testing Sign-off:
Witnesses acknowledge completion of testing procedure by initialing below.
Organization Representative Function Initial Date
Missoula Public Library Owner 8/12/2020
IMEG Corp. Michael Giere CxA MG 8/12/2020
Point-to-Point Verification
Binary Values
Point Abbreviation ON/OPEN OFF/CLOSED P/F Notes
Electric Heating Coil Status HC On Off P
Supply Air Fan Status SAF On Off P
Return Air Fan Status RAF On Off P
Outside Air Damper OAD Open Closed P
Return Air Damper RAD Open Closed P
Analog Values
Point Abbreviation BAS Reading Actual Reading P/F Notes
Supply Air Temperature T-SA 120 116 P
Return Air Temperature T-RA 72 71 P
Outside Air Temperature T-OA 74 74 P
Exhaust Air Temperature T-EA 78 79 P
Mixed Air Temperature T-MA 73 NT P
Outside Air Filter Differential Pressure OADiIff 0.43 NT P
Return Air Filter Differential Pressure RADiff 0.37 NT P
Functional Testing Record
General visual unit and system inspection Value/Status P/F Notes
Are there any maintenance type items of concern?
ERV installation Good P
Filter access Good P
Duct installation Good P
Piping and fittings Good P
Control and main wiring Good P
Setpoint and Schedules Value Units Notes
Note initial setpoints
Occupied DAT Setpoint 65 °F
Auto Reset Low temperature Setpoint 40 °F 1
Manual Reset Low temperature Setpoint 35 °F
Occupied Mode Value/Result P/F Notes
Adjust time schedule to be in occupied mode
OSA and EA dampers open Open
Supply fan and exhaust fan engage On
Heating coil engages to maintain DAT to setpoint On
IMEG Commissioning Services ERV-1 & DH-1

Missoula Public Library - Missoula , MT

Page 1 of 2
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Project Information

Project Missoula Public Library
Date 8/12/2020
Building 455 East Main Street
Location Missoula , MT
Tag ERV-1 & DH-1
Unoccupied Mode Value/Result P/F Notes
Adjust time schedule to be in unoccupied mode
OSA and EA dampers close Closed
Supply fan and exhaust fan disengage Off
Heating coil disengages Off
Safeties Value/Result P/F Notes
Auto Reset Low Limit: Change setpoint to below alarm temp (40 degrees F)
Supply and exhaust fans are shut down NT NT 1
Outside Air Damper Modulates Closed NT NT 1
Exhaust Air Damper Modulates Closed NT NT 1
Alarm is Generated in user interface NT NT 1
Manual Reset Low Limit: Change setpoint to below alarm temp (35 degrees F)
Supply and exhaust fans are shut down Off P
Outside Air Damper Modulates Closed Closed P
Exhaust Air Damper Modulates Closed Closed P
Alarm is Generated in user interface Alarm P
Supply Fan Failure: Disconnect supply fan
Return fan disable Off P
Alarm is Generated in user interface Alarm P
Filter Pressure Drop: Change set point to below current duct static pressure
Alarm is Generated in user interface Alarm P
Notes
There is no manual reset button on the ERV. Additionally, there is no automatic reset. Reset of the ERV is done through
1 the BMS graphic.
Mixed air temp sensor is located in the duct work above the hard ceiling on the fourth floor and is inaccessible. The
2 mixed air sensor was verified as reading correctly when it recorded a mixed air temp of 73 when the return air temp
was 71 and the outside air temp was 74
There were no accessible ports to verify pressures with the monometer at the ERV. Differential pressure was verified
3 through ramping up and down the supply and return fans and confirming their correlated expected values through the
BMS.
4
5

IMEG Commissioning Services
Missoula Public Library - Missoula , MT

ERV-1 & DH-1
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Missoula Public Library
Missoula, MT

<IMEG

Project Information

Project Missoula Public Library
Date 8/26/2020

Building 455 East Main Street
Location Missoula, MT

Tag AHU-1A & F-1A

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/26/2020
IMEG Corp. Troy Kelley CxA TK 8/26/2020

General Narrative

This air handler is a vertical variable volume unit with a supply fan, a filter section and hot and chilled water coils. Inline fans supply
outside air to each unit. The occupied and unoccupied modes will be determined by a time schedule block in the BMS. This narrative

applies to all 8 AHUs: AHU-1A, AHU-1B, AHU-2A, AHU-2B, AHU-3A, AHU-3B, AHU-4A, AHU-4B.

Point-to-Point Verification

Binary Values

Point Abbreviation ON/OPEN OFF/CLOSED P/F Notes
Supply Fan Status SF-sts On Off P
Inline Fan Status IF-sts On Off P 2

Analog Inputs

Point Abbreviation BAS Reading Actual Reading P/F Notes
Supply Air Temperature T-SA 70 °F 71°F P
Mixed Air Temperature T-MA 69 °F 72°F P
Return Air Temperature T-RA 76 °F 78 °F P
Underfloor Plenum Air Temp (Zone 1) T-SPA 71°F 73 °F P
Underfloor Plenum Slab Temp (Zone 1) T-SPS 76 °F 74 °F P
Underfloor Plenum Air Humidity (Zone 1) H-SP 55% 51% P
Underfloor Plenum Static Pressure (Zone 1) SP-SA 0.04" wc 0.03" wc P
Pre-Filter Differential Pressure P-FLT 0.25" wc 0.20" wc P
Final-Filter Differential Pressure F-FLT 0.30" wc 0.30" wc P
Outside Air Flow AF-OA 2200 NT NT 5
Return Air CO2 CO2-RA 418 PPM 480 PPM P
Hot Water Entering Temperature T-HWS 103 °F Verified P 3
Hot Water Leaving Temperature T-HWR 93 °F Verified P 3
Chilled Water Entering Temperature T-CHWS 51°F Verified P 3
Chilled Water Leaving Temperature T-CHWR 65 °F Verified P 3
Outside Air Temp OAT 82 °F 83 °F P 1

Analog Outputs

Point 0% 50% 100% P/F Notes
Heating Water Valve 0% 50% 100% P
Chilled Water Valve 0% 50% 100% p
Supply Fan Speed 0% 50% 100% p
Inline Fan Speed 0% 50% 100% p
IMEG Commissioning Services AHU-1A & F-1A
Missoula Public Library - Missoula, MT Page 1 of 40
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Functional Testing Record
General visual unit and system inspection Value/Status P/F Notes
Are there any maintenance type items of concern?
Air Handler installation Good P
Inline fan installation Good P
Filter access Good P
Duct insulation Good P
Piping and fittings Good P
Hot/Chilled water valves Good P
Control and main wiring Good P
Setpoint and Schedules Value Units Notes
Note initial setpoints
Supply Air Temperature Setpoint Upper Limit 70 °F
Supply Air Temperature Setpoint Lower Limit 63 °F
Supply Plenum Pressure Setpoint Upper Limit 0.06 "w.c.
Supply Plenum Pressure Setpoint Upper Limit 0.02 "w.c.
FreezeStat Setpoint 35 °F
Supply Duct Static Pressure High Limit Setpoint 3.00 "w.c.
Filter DP Alarm Setpoint 0.75 "w.c.
Outside Air Min Flow Setpoint 1200 CFM
Outside Air Max Flow Setpoint 2400 CFM
Return Air CO2 High Limit Setpoint 1200 PPM
Return Air CO2 Low Limit Setpoint 700 PPM
Unoccupied Cooling Setpoint 100 °F
Unoccupied Heating Setpoint 60 °F
Unoccupied Cooling SAT Setpoint 55 °F
Unoccupied Heating SAT Setpoint 70 °F
Unoccupied OAT Low Temp Safety Setpoint 41 °F
Occupancy schedule 6a-9p, Sat-Sun Hr.
Occupied Mode
System Enable Value/Result P/F Notes
Adjust occupancy schedule to command unit into occupied mode
Supply fan enables On P
Inline fan enables On P 4
Supply Air Temperature Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 80%
SAT setpoint is reset down (note reset rate) Good P 6
Keep max cooling demand above 80%
SAT setpoint decreases until it reaches the lower limit setpoint Good P
Simulate a max cooling demand from the associated zones below 20%
SAT setpoint is reset up Good P
Keep max cooling demand below 20%
SAT setpoint increases until it reaches the upper limit setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Supply Air Temperature Control Value/Result P/F Notes
Override the SAT setpoint above the current mixed air temp
CHW valve closes Closed P
IMEG Commissioning Services AHU-1A & F-1A

Missoula Public Library - Missoula, MT
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HW valve modulates opens to maintain SAT setpoint Good P
Override the SAT setpoint below the current mixed air temp
HW valve closes Closed
CHW valve modulates opens to maintain SAT setpoint Good
Release overrides
Unit returns to normal operation Normal P
Supply Plenum Pressure Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 50%
Supply air plenum pressure setpoint is reset up (note reset rate) Good P 7
Keep max cooling demand above 50%
Supply air plenum pressure setpoint increase until it reaches the upper Good b
limit setpoint
Simulate a max cooling demand from the associated zones below 20%
Supply air plenum pressure setpoint is reset down Good P
Keep max cooling demand below 20%
Supply air plenum pressure setpoint decreases until it reaches the Good p
lower limit setpoint
Release overrides
Unit returns to normal operation Normal P
Supply Air Plenum Pressure Control Value/Result P/F Notes
Override the supply air plenum pressure setpoint above the current plenum pressure
Supply fan ramps up to maintain setpoint Good P 8
Override the supply air plenum pressure setpoint below the current plenum pressure
Supply fan ramps down to maintain setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Outside Airflow Control Value/Result P/F Notes
With the AHU in occupied mode, simulate a return air CO2 level below the RA CO2 low limit setpoint
The OA flow setpoint is set to the OA min flow setpoint Min
Inline fan modulates to maintain setpoint Good
Simulate a RA CO2 level half way between the RA CO2 low and high limit setpoints
The O.A flow setpoint is reset half way between the min and max flow Good b
setpoints
Inline fan ramps up to meet setpoint Good P
Simulate a RA CO2 level above the RA CO2 high limit setpoint
The OA flow setpoint is reset up to the OA max flow setpoint Max
Inline fan ramps up to meet setpoint Good
Release overrides
Unit returns to normal operation Normal P
Unoccupied Mode
System Disable Value/Result P/F Notes
Adjust occupancy schedule to command unit into unoccupied mode
Supply fan disables Off P
Inline fan disables Off P
CHW valve closes Closed P
HW valve closes Closed P
Unoccupied Heating Value/Result P/F Notes
With the OAT less than 55 degrees, override the unoccupied heating setpoint greater than the coldest associates zone temp
Supply fan enables and operates as it would in occupied mode | Good | P |
IMEG Commissioning Services AHU-1A & F-1A
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Inline fan remains disabled Off

The SAT setpoint is set to the unoccupied heating SAT setpoint Good

HW and CHW valves modulate to maintain SAT setpoint Good

The associated zones control to their unoccupied space temp

setpoints Good P ?
Reset the unoccupied heating setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Unoccupied Heating Value/Result P/F Notes
With the OAT greater than 55 degrees, override the unoccupied cooling setpoint less than the hottest associates zone temp

Supply fan enables and operates as it would in occupied mode Good P

Inline fan remains disabled Off P

The SAT setpoint is set to the unoccupied cooling SAT setpoint Good P

HW and CHW valves modulate to maintain SAT setpoint Good P

The associated zones control to their unoccupied space temp

setpoints Good P 9
Reset the unoccupied cooling setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Morning Warmup & Cool Down Value/Result P/F Notes
Verify via trends that the AHU is entering morning warmup and morning cool down modes prior to scheduled occupancy

Morning warmup Good P 10

Morning cool down Good P 10
Alarms & Safeties Value/Result P/F Notes

Supply Fan Failure Alarm

With unit in occupied mode, manually turn off the supply fan VFD

SF failure alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Reset supply fan VFD

Supply fan failure alarm returns to normal Normal

Unit restarts in occupied mode On

Dirty Filter Alarm (Pre-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P
Dirty Filter Alarm (Final-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P

Supply Duct Static Pressure High Limit

Simulate a supply duct static pressure greater than SDSP high limit switch setpoint

SDSP HL alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Manually reset SDSP high limit switch

SDSP HL alarm returns to normal Normal

Unit restarts in occupied mode On

Freeze Protection

Trip Freezestat

Low Limit alarm is generated in BAS & displayed on graphic Alarm P

IMEG Commissioning Services AHU-1A & F-1A
Missoula Public Library - Missoula, MT Page 4 of 40
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Unit shuts down Off
CHW valve opens to 100% Open
HW valve opens to 100% Open
Release Freezestat
Low Limit alarm returns to normal Normal
Unit restarts in occupied mode On

Unoccupied Low Temp Safety

With unit in unoccupied mode, set the unoccupied OAT low temp safety setpoint above current OAT

Unit remains in unoccupied mode Alarm
CHW valve opens to 30% Open
HW valve opens to 100% Open
Reset the unoccupied OAT low temp safety setpoint to initial setpoint
CHW valve closes Closed
HW valve closes Closed
Notes

1 The OAT is a global point.
The BAS does not get a true status from the inline fans. They have a current sensor (CS) on the ECM motor, but it only
reads a status when the ECM gets above 50% speed. Below that speed the fans do not draw enough current for the CS
to read, so the BAS shows a status of Off. The CS cannot be made more sensitive because the ECM motors always draw

) a little bit of current so the CS would indicate a status of On even when the fan is Off. For the fan failure alarm JCI has
implemented a custom program that looks at the fan command and either the status from the CS or the OA airflow. If
the command is On and the status is Off but the airflow is above 250 CFM then the BAS indicates the fan is on and no
alarm is generated. If the command is On, the status is Off and the airflow is below 250 CFM then a fan failure alarm is
generated.
Unable to verify exact water temperatures at the inlet and outlet of the air handlers. IMEG verified by comparing them

3 to the supply temperatures from the HW and CHW plants.

4 The associated inline fan enables once AHU has gone through stabilization period.

5 OA flow sensors have been calibrated by TAB contractor.

6 SAT setpoint is reset 1 degree every 5 minutes.

7 Supply air plenum pressure setpoint is reset 0.01" every 15 minutes

8 The fan references the lower of the two plenum pressure sensors when controlling the plenum pressure.

9 The AHU and associated zones continue to show they are in "unoccupied" mode during unoccupied heat/cool
Unit is brought on prior to the occupancy schedule based on an optimum start calculation. During morning warmup

10 the unit operates as it would in unoccupied heating mode and in morning cool down it operates as it would
unoccupied cooling mode.

IMEG Commissioning Services AHU-1A & F-1A
Missoula Public Library - Missoula, MT Page 5 of 40
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Project Information

Project Missoula Public Library
Date 8/26/2020

Building 455 East Main Street
Location Missoula, MT

Tag AHU-1B & F-1B

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/26/2020
IMEG Corp. Troy Kelley CxA TK 8/26/2020

General Narrative

This air handler is a vertical variable volume unit with a supply fan, a filter section and hot and chilled water coils. Inline fans supply
outside air to each unit. The occupied and unoccupied modes will be determined by a time schedule block in the BMS. This narrative

applies to all 8 AHUs: AHU-1A, AHU-1B, AHU-2A, AHU-2B, AHU-3A, AHU-3B, AHU-4A, AHU-4B.

Point-to-Point Verification

Binary Values

Point Abbreviation ON/OPEN OFF/CLOSED P/F Notes
Supply Fan Status SF-sts On Off P
Inline Fan Status IF-sts On Off P 2

Analog Inputs

Point Abbreviation BAS Reading Actual Reading P/F Notes
Supply Air Temperature T-SA 68 °F 69 °F P
Mixed Air Temperature T-MA 66 °F 66 °F P
Return Air Temperature T-RA 74 °F 73 °F P
Underfloor Plenum Air Temp (Zone 2) T-SPA 71°F 72°F P
Underfloor Plenum Slab Temp (Zone 2) T-SPS 77 °F 76 °F P
Underfloor Plenum Air Humidity (Zone 2) H-SP 54% 52% P
Underfloor Plenum Static Pressure (Zone 2) SP-SA 0.03" wc 0.03" wc P
Pre-Filter Differential Pressure P-FLT 0.22" wc 0.23" wc P
Final-Filter Differential Pressure F-FLT 0.28" wc 0.28" wc P
Outside Air Flow AF-OA 1100 NT NT 5
Return Air CO2 CO2-RA 425 475 PPM P
Hot Water Entering Temperature T-HWS 108 °F Verified P 3
Hot Water Leaving Temperature T-HWR 96 °F Verified P 3
Chilled Water Entering Temperature T-CHWS 51°F Verified P 3
Chilled Water Leaving Temperature T-CHWR 64 °F Verified P 3
Outside Air Temp OAT 82 °F 83 °F P 1

Analog Outputs

Point 0% 50% 100% P/F Notes
Heating Water Valve 0% 50% 100% P
Chilled Water Valve 0% 50% 100% p
Supply Fan Speed 0% 50% 100% p
Inline Fan Speed 0% 50% 100% p
IMEG Commissioning Services AHU-1B & F-1B
Missoula Public Library - Missoula, MT Page 6 of 40
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Functional Testing Record
General visual unit and system inspection Value/Status P/F Notes
Are there any maintenance type items of concern?
Air Handler installation Good P
Inline fan installation Good P
Filter access Good P
Duct insulation Good P
Piping and fittings Good P
Hot/Chilled water valves Good P
Control and main wiring Good P
Setpoint and Schedules Value Units Notes
Note initial setpoints
Supply Air Temperature Setpoint Upper Limit 70 °F
Supply Air Temperature Setpoint Lower Limit 63 °F
Supply Plenum Pressure Setpoint Upper Limit 0.06 "w.c.
Supply Plenum Pressure Setpoint Upper Limit 0.02 "w.c.
FreezeStat Setpoint 35 °F
Supply Duct Static Pressure High Limit Setpoint 3.00 "w.c.
Filter DP Alarm Setpoint 0.75 "w.c.
Outside Air Min Flow Setpoint 550 CFM
Outside Air Max Flow Setpoint 1100 CFM
Return Air CO2 High Limit Setpoint 1200 PPM
Return Air CO2 Low Limit Setpoint 700 PPM
Unoccupied Cooling Setpoint 100 °F
Unoccupied Heating Setpoint 60 °F
Unoccupied Cooling SAT Setpoint 55 °F
Unoccupied Heating SAT Setpoint 70 °F
Unoccupied OAT Low Temp Safety Setpoint 41 °F
Occupancy schedule 6a-9p, Sat-Sun Hr.
Occupied Mode
System Enable Value/Result P/F Notes
Adjust occupancy schedule to command unit into occupied mode
Supply fan enables On P
Inline fan enables On P 4
Supply Air Temperature Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 80%
SAT setpoint is reset down (note reset rate) Good P 6
Keep max cooling demand above 80%
SAT setpoint decreases until it reaches the lower limit setpoint Good P
Simulate a max cooling demand from the associated zones below 20%
SAT setpoint is reset up Good P
Keep max cooling demand below 20%
SAT setpoint increases until it reaches the upper limit setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Supply Air Temperature Control Value/Result P/F Notes
Override the SAT setpoint above the current mixed air temp
CHW valve closes Closed P
IMEG Commissioning Services AHU-1B & F-1B
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HW valve modulates opens to maintain SAT setpoint Good P
Override the SAT setpoint below the current mixed air temp
HW valve closes Closed
CHW valve modulates opens to maintain SAT setpoint Good
Release overrides
Unit returns to normal operation Normal P
Supply Plenum Pressure Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 50%
Supply air plenum pressure setpoint is reset up (note reset rate) Good P 7
Keep max cooling demand above 50%
Supply air plenum pressure setpoint increase until it reaches the upper Good b
limit setpoint
Simulate a max cooling demand from the associated zones below 20%
Supply air plenum pressure setpoint is reset down Good P
Keep max cooling demand below 20%
Supply air plenum pressure setpoint decreases until it reaches the Good p
lower limit setpoint
Release overrides
Unit returns to normal operation Normal P
Supply Air Plenum Pressure Control Value/Result P/F Notes
Override the supply air plenum pressure setpoint above the current plenum pressure
Supply fan ramps up to maintain setpoint Good P 8
Override the supply air plenum pressure setpoint below the current plenum pressure
Supply fan ramps down to maintain setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Outside Airflow Control Value/Result P/F Notes
With the AHU in occupied mode, simulate a return air CO2 level below the RA CO2 low limit setpoint
The OA flow setpoint is set to the OA min flow setpoint Min
Inline fan modulates to maintain setpoint Good
Simulate a RA CO2 level half way between the RA CO2 low and high limit setpoints
The O.A flow setpoint is reset half way between the min and max flow Good b
setpoints
Inline fan ramps up to meet setpoint Good P
Simulate a RA CO2 level above the RA CO2 high limit setpoint
The OA flow setpoint is reset up to the OA max flow setpoint Max
Inline fan ramps up to meet setpoint Good
Release overrides
Unit returns to normal operation Normal P
Unoccupied Mode
System Disable Value/Result P/F Notes
Adjust occupancy schedule to command unit into unoccupied mode
Supply fan disables Off P
Inline fan disables Off P
CHW valve closes Closed P
HW valve closes Closed P
Unoccupied Heating Value/Result P/F Notes
With the OAT less than 55 degrees, override the unoccupied heating setpoint greater than the coldest associates zone temp
Supply fan enables and operates as it would in occupied mode | Good | P |
IMEG Commissioning Services AHU-1B & F-1B
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Inline fan remains disabled Off

The SAT setpoint is set to the unoccupied heating SAT setpoint Good

HW and CHW valves modulate to maintain SAT setpoint Good

The associated zones control to their unoccupied space temp

setpoints Good P ?
Reset the unoccupied heating setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Unoccupied Heating Value/Result P/F Notes
With the OAT greater than 55 degrees, override the unoccupied cooling setpoint less than the hottest associates zone temp

Supply fan enables and operates as it would in occupied mode Good P

Inline fan remains disabled Off P

The SAT setpoint is set to the unoccupied cooling SAT setpoint Good P

HW and CHW valves modulate to maintain SAT setpoint Good P

The associated zones control to their unoccupied space temp

setpoints Good P 9
Reset the unoccupied cooling setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Morning Warmup & Cool Down Value/Result P/F Notes
Verify via trends that the AHU is entering morning warmup and morning cool down modes prior to scheduled occupancy

Morning warmup Good P 10

Morning cool down Good P 10
Alarms & Safeties Value/Result P/F Notes

Supply Fan Failure Alarm

With unit in occupied mode, manually turn off the supply fan VFD

SF failure alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Reset supply fan VFD

Supply fan failure alarm returns to normal Normal

Unit restarts in occupied mode On

Dirty Filter Alarm (Pre-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P
Dirty Filter Alarm (Final-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P

Supply Duct Static Pressure High Limit

Simulate a supply duct static pressure greater than SDSP high limit switch setpoint

SDSP HL alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Manually reset SDSP high limit switch

SDSP HL alarm returns to normal Normal

Unit restarts in occupied mode On

Freeze Protection

Trip Freezestat

Low Limit alarm is generated in BAS & displayed on graphic Alarm P

IMEG Commissioning Services AHU-1B & F-1B
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Unit shuts down Off
CHW valve opens to 100% Open
HW valve opens to 100% Open
Release Freezestat
Low Limit alarm returns to normal Normal
Unit restarts in occupied mode On

Unoccupied Low Temp Safety

With unit in unoccupied mode, set the unoccupied OAT low temp safety setpoint above current OAT

Unit remains in unoccupied mode Alarm
CHW valve opens to 30% Open
HW valve opens to 100% Open
Reset the unoccupied OAT low temp safety setpoint to initial setpoint
CHW valve closes Closed
HW valve closes Closed
Notes

1 The OAT is a global point.
The BAS does not get a true status from the inline fans. They have a current sensor (CS) on the ECM motor, but it only
reads a status when the ECM gets above 50% speed. Below that speed the fans do not draw enough current for the CS
to read, so the BAS shows a status of Off. The CS cannot be made more sensitive because the ECM motors always draw

) a little bit of current so the CS would indicate a status of On even when the fan is Off. For the fan failure alarm JCI has
implemented a custom program that looks at the fan command and either the status from the CS or the OA airflow. If
the command is On and the status is Off but the airflow is above 250 CFM then the BAS indicates the fan is on and no
alarm is generated. If the command is On, the status is Off and the airflow is below 250 CFM then a fan failure alarm is
generated.
Unable to verify exact water temperatures at the inlet and outlet of the air handlers. IMEG verified by comparing them

3 to the supply temperatures from the HW and CHW plants.

4 The associated inline fan enables once AHU has gone through stabilization period.

5 OA flow sensors have been calibrated by TAB contractor.

6 SAT setpoint is reset 1 degree every 5 minutes.

7 Supply air plenum pressure setpoint is reset 0.01" every 15 minutes

8 The fan references the lower of the two plenum pressure sensors when controlling the plenum pressure.

9 The AHU and associated zones continue to show they are in "unoccupied" mode during unoccupied heat/cool
Unit is brought on prior to the occupancy schedule based on an optimum start calculation. During morning warmup

10 the unit operates as it would in unoccupied heating mode and in morning cool down it operates as it would
unoccupied cooling mode.

IMEG Commissioning Services AHU-1B & F-1B
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Project Information

Project Missoula Public Library
Date 8/26/2020

Building 455 East Main Street
Location Missoula, MT

Tag AHU-2A & F-2A

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/26/2020
IMEG Corp. Troy Kelley CxA TK 8/26/2020

General Narrative

This air handler is a vertical variable volume unit with a supply fan, a filter section and hot and chilled water coils. Inline fans supply
outside air to each unit. The occupied and unoccupied modes will be determined by a time schedule block in the BMS. This narrative
applies to all 8 AHUs: AHU-1A, AHU-1B, AHU-2A, AHU-2B, AHU-3A, AHU-3B, AHU-4A, AHU-4B.

Point-to-Point Verification

Binary Values

Point Abbreviation ON/OPEN OFF/CLOSED P/F Notes
Supply Fan Status SF-sts On Off P
Inline Fan Status IF-sts On Off P 2

Analog Inputs

Point Abbreviation BAS Reading Actual Reading P/F Notes
Supply Air Temperature T-SA 69 °F 69 °F P
Mixed Air Temperature T-MA 67 °F 68 °F P
Return Air Temperature T-RA 75 °F 74 °F P
Underfloor Plenum Air Temp (Zone 1) T-SPA 71°F 72°F P
Underfloor Plenum Slab Temp (Zone 1) T-SPS 77 °F 75 °F P
Underfloor Plenum Air Humidity (Zone 1) H-SP 53% 51% P
Underfloor Plenum Static Pressure (Zone 1) SP-SA 0.026" wc 0.028" wc P
Pre-Filter Differential Pressure P-FLT 0.22" wc 0.25" wc P
Final-Filter Differential Pressure F-FLT 0.29" wc 0.29" wc P
Outside Air Flow AF-OA 2200 NT NT 5
Return Air CO2 CO2-RA 436 PPM 455 PPM P
Hot Water Entering Temperature T-HWS 111°F Verified P 3
Hot Water Leaving Temperature T-HWR 92 °F Verified P 3
Chilled Water Entering Temperature T-CHWS 52 °F Verified P 3
Chilled Water Leaving Temperature T-CHWR 67 °F Verified P 3
Outside Air Temp OAT 82 °F 83 °F P 1

Analog Outputs

Point 0% 50% 100% P/F Notes
Heating Water Valve 0% 50% 100% P
Chilled Water Valve 0% 50% 100% p
Supply Fan Speed 0% 50% 100% p
Inline Fan Speed 0% 50% 100% p
IMEG Commissioning Services AHU-2A & F-2A
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Functional Testing Record
General visual unit and system inspection Value/Status P/F Notes
Are there any maintenance type items of concern?
Air Handler installation Good P
Inline fan installation Good P
Filter access Good P
Duct insulation Good P
Piping and fittings Good P
Hot/Chilled water valves Good P
Control and main wiring Good P
Setpoint and Schedules Value Units Notes
Note initial setpoints
Supply Air Temperature Setpoint Upper Limit 70 °F
Supply Air Temperature Setpoint Lower Limit 63 °F
Supply Plenum Pressure Setpoint Upper Limit 0.06 "w.c.
Supply Plenum Pressure Setpoint Upper Limit 0.02 "w.c.
FreezeStat Setpoint 35 °F
Supply Duct Static Pressure High Limit Setpoint 3.00 "w.c.
Filter DP Alarm Setpoint 0.75 "w.c.
Outside Air Min Flow Setpoint 1100 CFM
Outside Air Max Flow Setpoint 2200 CFM
Return Air CO2 High Limit Setpoint 1200 PPM
Return Air CO2 Low Limit Setpoint 700 PPM
Unoccupied Cooling Setpoint 100 °F
Unoccupied Heating Setpoint 60 °F
Unoccupied Cooling SAT Setpoint 55 °F
Unoccupied Heating SAT Setpoint 70 °F
Unoccupied OAT Low Temp Safety Setpoint 41 °F
Occupancy schedule 6a-9p, Sat-Sun Hr.
Occupied Mode
System Enable Value/Result P/F Notes
Adjust occupancy schedule to command unit into occupied mode
Supply fan enables On P
Inline fan enables On P 4
Supply Air Temperature Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 80%
SAT setpoint is reset down (note reset rate) Good P 6
Keep max cooling demand above 80%
SAT setpoint decreases until it reaches the lower limit setpoint Good P
Simulate a max cooling demand from the associated zones below 20%
SAT setpoint is reset up Good P
Keep max cooling demand below 20%
SAT setpoint increases until it reaches the upper limit setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Supply Air Temperature Control Value/Result P/F Notes
Override the SAT setpoint above the current mixed air temp
CHW valve closes Closed P
IMEG Commissioning Services AHU-2A & F-2A
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HW valve modulates opens to maintain SAT setpoint Good P
Override the SAT setpoint below the current mixed air temp
HW valve closes Closed
CHW valve modulates opens to maintain SAT setpoint Good
Release overrides
Unit returns to normal operation Normal P
Supply Plenum Pressure Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 50%
Supply air plenum pressure setpoint is reset up (note reset rate) Good P 7
Keep max cooling demand above 50%
Supply air plenum pressure setpoint increase until it reaches the upper Good b
limit setpoint
Simulate a max cooling demand from the associated zones below 20%
Supply air plenum pressure setpoint is reset down Good P
Keep max cooling demand below 20%
Supply air plenum pressure setpoint decreases until it reaches the Good p
lower limit setpoint
Release overrides
Unit returns to normal operation Normal P
Supply Air Plenum Pressure Control Value/Result P/F Notes
Override the supply air plenum pressure setpoint above the current plenum pressure
Supply fan ramps up to maintain setpoint Good P 8
Override the supply air plenum pressure setpoint below the current plenum pressure
Supply fan ramps down to maintain setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Outside Airflow Control Value/Result P/F Notes
With the AHU in occupied mode, simulate a return air CO2 level below the RA CO2 low limit setpoint
The OA flow setpoint is set to the OA min flow setpoint Min
Inline fan modulates to maintain setpoint Good
Simulate a RA CO2 level half way between the RA CO2 low and high limit setpoints
The O.A flow setpoint is reset half way between the min and max flow Good b
setpoints
Inline fan ramps up to meet setpoint Good P
Simulate a RA CO2 level above the RA CO2 high limit setpoint
The OA flow setpoint is reset up to the OA max flow setpoint Max
Inline fan ramps up to meet setpoint Good
Release overrides
Unit returns to normal operation Normal P
Unoccupied Mode
System Disable Value/Result P/F Notes
Adjust occupancy schedule to command unit into unoccupied mode
Supply fan disables Off P
Inline fan disables Off P
CHW valve closes Closed P
HW valve closes Closed P
Unoccupied Heating Value/Result P/F Notes
With the OAT less than 55 degrees, override the unoccupied heating setpoint greater than the coldest associates zone temp
Supply fan enables and operates as it would in occupied mode | Good | P |
IMEG Commissioning Services AHU-2A & F-2A
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Inline fan remains disabled Off

The SAT setpoint is set to the unoccupied heating SAT setpoint Good

HW and CHW valves modulate to maintain SAT setpoint Good

The associated zones control to their unoccupied space temp

setpoints Good P ?
Reset the unoccupied heating setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Unoccupied Heating Value/Result P/F Notes
With the OAT greater than 55 degrees, override the unoccupied cooling setpoint less than the hottest associates zone temp

Supply fan enables and operates as it would in occupied mode Good P

Inline fan remains disabled Off P

The SAT setpoint is set to the unoccupied cooling SAT setpoint Good P

HW and CHW valves modulate to maintain SAT setpoint Good P

The associated zones control to their unoccupied space temp

setpoints Good P 9
Reset the unoccupied cooling setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Morning Warmup & Cool Down Value/Result P/F Notes
Verify via trends that the AHU is entering morning warmup and morning cool down modes prior to scheduled occupancy

Morning warmup Good P 10

Morning cool down Good P 10
Alarms & Safeties Value/Result P/F Notes

Supply Fan Failure Alarm

With unit in occupied mode, manually turn off the supply fan VFD

SF failure alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Reset supply fan VFD

Supply fan failure alarm returns to normal Normal

Unit restarts in occupied mode On

Dirty Filter Alarm (Pre-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P
Dirty Filter Alarm (Final-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P

Supply Duct Static Pressure High Limit

Simulate a supply duct static pressure greater than SDSP high limit switch setpoint

SDSP HL alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Manually reset SDSP high limit switch

SDSP HL alarm returns to normal Normal

Unit restarts in occupied mode On

Freeze Protection

Trip Freezestat

Low Limit alarm is generated in BAS & displayed on graphic Alarm P

IMEG Commissioning Services AHU-2A & F-2A
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Unit shuts down Off
CHW valve opens to 100% Open
HW valve opens to 100% Open
Release Freezestat
Low Limit alarm returns to normal Normal
Unit restarts in occupied mode On

Unoccupied Low Temp Safety

With unit in unoccupied mode, set the unoccupied OAT low temp safety setpoint above current OAT

Unit remains in unoccupied mode Alarm
CHW valve opens to 30% Open
HW valve opens to 100% Open
Reset the unoccupied OAT low temp safety setpoint to initial setpoint
CHW valve closes Closed
HW valve closes Closed
Notes

1 The OAT is a global point.
The BAS does not get a true status from the inline fans. They have a current sensor (CS) on the ECM motor, but it only
reads a status when the ECM gets above 50% speed. Below that speed the fans do not draw enough current for the CS
to read, so the BAS shows a status of Off. The CS cannot be made more sensitive because the ECM motors always draw

) a little bit of current so the CS would indicate a status of On even when the fan is Off. For the fan failure alarm JCI has
implemented a custom program that looks at the fan command and either the status from the CS or the OA airflow. If
the command is On and the status is Off but the airflow is above 250 CFM then the BAS indicates the fan is on and no
alarm is generated. If the command is On, the status is Off and the airflow is below 250 CFM then a fan failure alarm is
generated.
Unable to verify exact water temperatures at the inlet and outlet of the air handlers. IMEG verified by comparing them

3 to the supply temperatures from the HW and CHW plants.

4 The associated inline fan enables once AHU has gone through stabilization period.

5 OA flow sensors have been calibrated by TAB contractor.

6 SAT setpoint is reset 1 degree every 5 minutes.

7 Supply air plenum pressure setpoint is reset 0.01" every 15 minutes

8 The fan references the lower of the two plenum pressure sensors when controlling the plenum pressure.

9 The AHU and associated zones continue to show they are in "unoccupied" mode during unoccupied heat/cool
Unit is brought on prior to the occupancy schedule based on an optimum start calculation. During morning warmup

10 the unit operates as it would in unoccupied heating mode and in morning cool down it operates as it would
unoccupied cooling mode.

IMEG Commissioning Services AHU-2A & F-2A
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Project Information

Project Missoula Public Library
Date 8/26/2020

Building 455 East Main Street
Location Missoula, MT

Tag AHU-2B & F-2B

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/26/2020
IMEG Corp. Troy Kelley CxA TK 8/26/2020

General Narrative

This air handler is a vertical variable volume unit with a supply fan, a filter section and hot and chilled water coils. Inline fans supply
outside air to each unit. The occupied and unoccupied modes will be determined by a time schedule block in the BMS. This narrative
applies to all 8 AHUs: AHU-1A, AHU-1B, AHU-2A, AHU-2B, AHU-3A, AHU-3B, AHU-4A, AHU-4B.

Point-to-Point Verification

Binary Values

Point Abbreviation ON/OPEN OFF/CLOSED P/F Notes
Supply Fan Status SF-sts On Off P
Inline Fan Status IF-sts On Off P 2

Analog Inputs

Point Abbreviation BAS Reading Actual Reading P/F Notes
Supply Air Temperature T-SA 68 °F 69 °F P
Mixed Air Temperature T-MA 67 °F 67 °F P
Return Air Temperature T-RA 73 °F 72 °F P
Underfloor Plenum Air Temp (Zone 2) T-SPA 70 °F 69 °F P
Underfloor Plenum Slab Temp (Zone 2) T-SPS 74 °F 75 °F P
Underfloor Plenum Air Humidity (Zone 2) H-SP 51% 52% P
Underfloor Plenum Static Pressure (Zone 2) SP-SA 0.022" wc 0.025" wc P
Pre-Filter Differential Pressure P-FLT 0.20" wc 0.22" wc P
Final-Filter Differential Pressure F-FLT 0.26" wc 0.28" wc P
Outside Air Flow AF-OA 2000 NT NT 5
Return Air CO2 CO2-RA 425 PPM 460 PPM P
Hot Water Entering Temperature T-HWS 113 °F Verified P 3
Hot Water Leaving Temperature T-HWR 96 °F Verified P 3
Chilled Water Entering Temperature T-CHWS 52 °F Verified P 3
Chilled Water Leaving Temperature T-CHWR 65 °F Verified P 3
Outside Air Temp OAT 82 °F 83 °F P 1

Analog Outputs

Point 0% 50% 100% P/F Notes
Heating Water Valve 0% 50% 100% P
Chilled Water Valve 0% 50% 100% p
Supply Fan Speed 0% 50% 100% p
Inline Fan Speed 0% 50% 100% p
IMEG Commissioning Services AHU-2B & F-2B

Missoula Public Library - Missoula, MT
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Functional Testing Record
General visual unit and system inspection Value/Status P/F Notes
Are there any maintenance type items of concern?
Air Handler installation Good P
Inline fan installation Good P
Filter access Good P
Duct insulation Good P
Piping and fittings Good P
Hot/Chilled water valves Good P
Control and main wiring Good P
Setpoint and Schedules Value Units Notes
Note initial setpoints
Supply Air Temperature Setpoint Upper Limit 70 °F
Supply Air Temperature Setpoint Lower Limit 63 °F
Supply Plenum Pressure Setpoint Upper Limit 0.06 "w.c.
Supply Plenum Pressure Setpoint Upper Limit 0.02 "w.c.
FreezeStat Setpoint 35 °F
Supply Duct Static Pressure High Limit Setpoint 3.00 "w.c.
Filter DP Alarm Setpoint 0.75 "w.c.
Outside Air Min Flow Setpoint 1000 CFM
Outside Air Max Flow Setpoint 2000 CFM
Return Air CO2 High Limit Setpoint 1200 PPM
Return Air CO2 Low Limit Setpoint 700 PPM
Unoccupied Cooling Setpoint 100 °F
Unoccupied Heating Setpoint 60 °F
Unoccupied Cooling SAT Setpoint 55 °F
Unoccupied Heating SAT Setpoint 70 °F
Unoccupied OAT Low Temp Safety Setpoint 41 °F
Occupancy schedule 6a-9p, Sat-Sun Hr.
Occupied Mode
System Enable Value/Result P/F Notes
Adjust occupancy schedule to command unit into occupied mode
Supply fan enables On P
Inline fan enables On P 4
Supply Air Temperature Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 80%
SAT setpoint is reset down (note reset rate) Good P 6
Keep max cooling demand above 80%
SAT setpoint decreases until it reaches the lower limit setpoint Good P
Simulate a max cooling demand from the associated zones below 20%
SAT setpoint is reset up Good P
Keep max cooling demand below 20%
SAT setpoint increases until it reaches the upper limit setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Supply Air Temperature Control Value/Result P/F Notes
Override the SAT setpoint above the current mixed air temp
CHW valve closes Closed P
IMEG Commissioning Services AHU-2B & F-2B
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HW valve modulates opens to maintain SAT setpoint Good P
Override the SAT setpoint below the current mixed air temp
HW valve closes Closed
CHW valve modulates opens to maintain SAT setpoint Good
Release overrides
Unit returns to normal operation Normal P
Supply Plenum Pressure Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 50%
Supply air plenum pressure setpoint is reset up (note reset rate) Good P 7
Keep max cooling demand above 50%
Supply air plenum pressure setpoint increase until it reaches the upper Good b
limit setpoint
Simulate a max cooling demand from the associated zones below 20%
Supply air plenum pressure setpoint is reset down Good P
Keep max cooling demand below 20%
Supply air plenum pressure setpoint decreases until it reaches the Good p
lower limit setpoint
Release overrides
Unit returns to normal operation Normal P
Supply Air Plenum Pressure Control Value/Result P/F Notes
Override the supply air plenum pressure setpoint above the current plenum pressure
Supply fan ramps up to maintain setpoint Good P 8
Override the supply air plenum pressure setpoint below the current plenum pressure
Supply fan ramps down to maintain setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Outside Airflow Control Value/Result P/F Notes
With the AHU in occupied mode, simulate a return air CO2 level below the RA CO2 low limit setpoint
The OA flow setpoint is set to the OA min flow setpoint Min
Inline fan modulates to maintain setpoint Good
Simulate a RA CO2 level half way between the RA CO2 low and high limit setpoints
The O.A flow setpoint is reset half way between the min and max flow Good b
setpoints
Inline fan ramps up to meet setpoint Good P
Simulate a RA CO2 level above the RA CO2 high limit setpoint
The OA flow setpoint is reset up to the OA max flow setpoint Max
Inline fan ramps up to meet setpoint Good
Release overrides
Unit returns to normal operation Normal P
Unoccupied Mode
System Disable Value/Result P/F Notes
Adjust occupancy schedule to command unit into unoccupied mode
Supply fan disables Off P
Inline fan disables Off P
CHW valve closes Closed P
HW valve closes Closed P
Unoccupied Heating Value/Result P/F Notes
With the OAT less than 55 degrees, override the unoccupied heating setpoint greater than the coldest associates zone temp
Supply fan enables and operates as it would in occupied mode | Good | P |
IMEG Commissioning Services AHU-2B & F-2B
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Inline fan remains disabled Off

The SAT setpoint is set to the unoccupied heating SAT setpoint Good

HW and CHW valves modulate to maintain SAT setpoint Good

The associated zones control to their unoccupied space temp

setpoints Good P ?
Reset the unoccupied heating setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Unoccupied Heating Value/Result P/F Notes
With the OAT greater than 55 degrees, override the unoccupied cooling setpoint less than the hottest associates zone temp

Supply fan enables and operates as it would in occupied mode Good P

Inline fan remains disabled Off P

The SAT setpoint is set to the unoccupied cooling SAT setpoint Good P

HW and CHW valves modulate to maintain SAT setpoint Good P

The associated zones control to their unoccupied space temp

setpoints Good P 9
Reset the unoccupied cooling setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Morning Warmup & Cool Down Value/Result P/F Notes
Verify via trends that the AHU is entering morning warmup and morning cool down modes prior to scheduled occupancy

Morning warmup Good P 10

Morning cool down Good P 10
Alarms & Safeties Value/Result P/F Notes

Supply Fan Failure Alarm

With unit in occupied mode, manually turn off the supply fan VFD

SF failure alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Reset supply fan VFD

Supply fan failure alarm returns to normal Normal

Unit restarts in occupied mode On

Dirty Filter Alarm (Pre-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P
Dirty Filter Alarm (Final-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P

Supply Duct Static Pressure High Limit

Simulate a supply duct static pressure greater than SDSP high limit switch setpoint

SDSP HL alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Manually reset SDSP high limit switch

SDSP HL alarm returns to normal Normal

Unit restarts in occupied mode On

Freeze Protection

Trip Freezestat

Low Limit alarm is generated in BAS & displayed on graphic Alarm P

IMEG Commissioning Services AHU-2B & F-2B
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Unit shuts down Off
CHW valve opens to 100% Open
HW valve opens to 100% Open
Release Freezestat
Low Limit alarm returns to normal Normal
Unit restarts in occupied mode On

Unoccupied Low Temp Safety

With unit in unoccupied mode, set the unoccupied OAT low temp safety setpoint above current OAT

Unit remains in unoccupied mode Alarm
CHW valve opens to 30% Open
HW valve opens to 100% Open
Reset the unoccupied OAT low temp safety setpoint to initial setpoint
CHW valve closes Closed
HW valve closes Closed
Notes

1 The OAT is a global point.
The BAS does not get a true status from the inline fans. They have a current sensor (CS) on the ECM motor, but it only
reads a status when the ECM gets above 50% speed. Below that speed the fans do not draw enough current for the CS
to read, so the BAS shows a status of Off. The CS cannot be made more sensitive because the ECM motors always draw

) a little bit of current so the CS would indicate a status of On even when the fan is Off. For the fan failure alarm JCI has
implemented a custom program that looks at the fan command and either the status from the CS or the OA airflow. If
the command is On and the status is Off but the airflow is above 250 CFM then the BAS indicates the fan is on and no
alarm is generated. If the command is On, the status is Off and the airflow is below 250 CFM then a fan failure alarm is
generated.
Unable to verify exact water temperatures at the inlet and outlet of the air handlers. IMEG verified by comparing them

3 to the supply temperatures from the HW and CHW plants.

4 The associated inline fan enables once AHU has gone through stabilization period.

5 OA flow sensors have been calibrated by TAB contractor.

6 SAT setpoint is reset 1 degree every 5 minutes.

7 Supply air plenum pressure setpoint is reset 0.01" every 15 minutes

8 The fan references the lower of the two plenum pressure sensors when controlling the plenum pressure.

9 The AHU and associated zones continue to show they are in "unoccupied" mode during unoccupied heat/cool
Unit is brought on prior to the occupancy schedule based on an optimum start calculation. During morning warmup

10 the unit operates as it would in unoccupied heating mode and in morning cool down it operates as it would
unoccupied cooling mode.

IMEG Commissioning Services AHU-2B & F-2B
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Project Information

Project Missoula Public Library
Date 8/27/2020

Building 455 East Main Street
Location Missoula, MT

Tag AHU-3A & F-3A

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/27/2020
IMEG Corp. Troy Kelley CxA TK 8/27/2020

General Narrative

This air handler is a vertical variable volume unit with a supply fan, a filter section and hot and chilled water coils. Inline fans supply
outside air to each unit. The occupied and unoccupied modes will be determined by a time schedule block in the BMS. This narrative
applies to all 8 AHUs: AHU-1A, AHU-1B, AHU-2A, AHU-2B, AHU-3A, AHU-3B, AHU-4A, AHU-4B.

Point-to-Point Verification

Binary Values

Point Abbreviation ON/OPEN OFF/CLOSED P/F Notes
Supply Fan Status SF-sts On Off P
Inline Fan Status IF-sts On Off P 2

Analog Inputs

Point Abbreviation BAS Reading Actual Reading P/F Notes
Supply Air Temperature T-SA 65 °F 64 °F P
Mixed Air Temperature T-MA 70 °F 71°F P
Return Air Temperature T-RA 73 °F 73 °F P
Underfloor Plenum Air Temp (Zone 1) T-SPA 71°F 70 °F P
Underfloor Plenum Slab Temp (Zone 1) T-SPS 72°F 70 °F P
Underfloor Plenum Air Humidity (Zone 1) H-SP 52% 51% P
Underfloor Plenum Static Pressure (Zone 1) SP-SA 0.035" wc 0.034" wc P
Pre-Filter Differential Pressure P-FLT 0.22" wc 0.23" wc P
Final-Filter Differential Pressure F-FLT 0.28" wc 0.26" wc P
Outside Air Flow AF-OA 1400 NT NT 5
Return Air CO2 CO2-RA 435 PPM 465 PPM P
Hot Water Entering Temperature T-HWS 110 °F Verified P 3
Hot Water Leaving Temperature T-HWR 93 °F Verified P 3
Chilled Water Entering Temperature T-CHWS 52 °F Verified P 3
Chilled Water Leaving Temperature T-CHWR 62 °F Verified P 3
Outside Air Temp OAT 82 °F 83 °F P 1

Analog Outputs

Point 0% 50% 100% P/F Notes
Heating Water Valve 0% 50% 100% P
Chilled Water Valve 0% 50% 100% p
Supply Fan Speed 0% 50% 100% p
Inline Fan Speed 0% 50% 100% p
IMEG Commissioning Services AHU-3A & F-3A
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Functional Testing Record
General visual unit and system inspection Value/Status P/F Notes
Are there any maintenance type items of concern?
Air Handler installation Good P
Inline fan installation Good P
Filter access Good P
Duct insulation Good P
Piping and fittings Good P
Hot/Chilled water valves Good P
Control and main wiring Good P
Setpoint and Schedules Value Units Notes
Note initial setpoints
Supply Air Temperature Setpoint Upper Limit 70 °F
Supply Air Temperature Setpoint Lower Limit 63 °F
Supply Plenum Pressure Setpoint Upper Limit 0.06 "w.c.
Supply Plenum Pressure Setpoint Upper Limit 0.02 "w.c.
FreezeStat Setpoint 35 °F
Supply Duct Static Pressure High Limit Setpoint 3.00 "w.c.
Filter DP Alarm Setpoint 0.75 "w.c.
Outside Air Min Flow Setpoint 700 CFM
Outside Air Max Flow Setpoint 1400 CFM
Return Air CO2 High Limit Setpoint 1200 PPM
Return Air CO2 Low Limit Setpoint 700 PPM
Unoccupied Cooling Setpoint 100 °F
Unoccupied Heating Setpoint 60 °F
Unoccupied Cooling SAT Setpoint 55 °F
Unoccupied Heating SAT Setpoint 70 °F
Unoccupied OAT Low Temp Safety Setpoint 41 °F
Occupancy schedule 6a-9p, Sat-Sun Hr.
Occupied Mode
System Enable Value/Result P/F Notes
Adjust occupancy schedule to command unit into occupied mode
Supply fan enables On P
Inline fan enables On P 4,12
Supply Air Temperature Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 80%
SAT setpoint is reset down (note reset rate) Good P 6
Keep max cooling demand above 80%
SAT setpoint decreases until it reaches the lower limit setpoint Good P
Simulate a max cooling demand from the associated zones below 20%
SAT setpoint is reset up Good P
Keep max cooling demand below 20%
SAT setpoint increases until it reaches the upper limit setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Supply Air Temperature Control Value/Result P/F Notes
Override the SAT setpoint above the current mixed air temp
CHW valve closes Closed P
IMEG Commissioning Services AHU-3A & F-3A
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HW valve modulates opens to maintain SAT setpoint Good P
Override the SAT setpoint below the current mixed air temp
HW valve closes Closed
CHW valve modulates opens to maintain SAT setpoint Good
Release overrides
Unit returns to normal operation Normal P
Supply Plenum Pressure Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 50%
Supply air plenum pressure setpoint is reset up (note reset rate) Good P 7
Keep max cooling demand above 50%
Supply air plenum pressure setpoint increase until it reaches the upper Good b
limit setpoint
Simulate a max cooling demand from the associated zones below 20%
Supply air plenum pressure setpoint is reset down Good P
Keep max cooling demand below 20%
Supply air plenum pressure setpoint decreases until it reaches the Good p
lower limit setpoint
Release overrides
Unit returns to normal operation Normal P
Supply Air Plenum Pressure Control Value/Result P/F Notes
Override the supply air plenum pressure setpoint above the current plenum pressure
Supply fan ramps up to maintain setpoint Good P 8
Override the supply air plenum pressure setpoint below the current plenum pressure
Supply fan ramps down to maintain setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Outside Airflow Control Value/Result P/F Notes
With the AHU in occupied mode, simulate a return air CO2 level below the RA CO2 low limit setpoint
The OA flow setpoint is set to the OA min flow setpoint Min
Inline fan modulates to maintain setpoint Good
Simulate a RA CO2 level half way between the RA CO2 low and high limit setpoints
The O.A flow setpoint is reset half way between the min and max flow Good b
setpoints
Inline fan ramps up to meet setpoint Good P
Simulate a RA CO2 level above the RA CO2 high limit setpoint
The OA flow setpoint is reset up to the OA max flow setpoint Max
Inline fan ramps up to meet setpoint Good
Release overrides
Unit returns to normal operation Normal P
Unoccupied Mode
System Disable Value/Result P/F Notes
Adjust occupancy schedule to command unit into unoccupied mode
Supply fan disables Off P
Inline fan disables Off P 12
CHW valve closes Closed P
HW valve closes Closed P
Unoccupied Heating Value/Result P/F Notes
With the OAT less than 55 degrees, override the unoccupied heating setpoint greater than the coldest associates zone temp
Supply fan enables and operates as it would in occupied mode | Good | P |
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Inline fan remains disabled Off

The SAT setpoint is set to the unoccupied heating SAT setpoint Good

HW and CHW valves modulate to maintain SAT setpoint Good

The associated zones control to their unoccupied space temp

setpoints Good P ?
Reset the unoccupied heating setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Unoccupied Heating Value/Result P/F Notes
With the OAT greater than 55 degrees, override the unoccupied cooling setpoint less than the hottest associates zone temp

Supply fan enables and operates as it would in occupied mode Good P

Inline fan remains disabled Off P

The SAT setpoint is set to the unoccupied cooling SAT setpoint Good P

HW and CHW valves modulate to maintain SAT setpoint Good P

The associated zones control to their unoccupied space temp

setpoints Good P 9
Reset the unoccupied cooling setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Morning Warmup & Cool Down Value/Result P/F Notes
Verify via trends that the AHU is entering morning warmup and morning cool down modes prior to scheduled occupancy

Morning warmup Good P 10

Morning cool down Good P 10
Alarms & Safeties Value/Result P/F Notes

Supply Fan Failure Alarm

With unit in occupied mode, manually turn off the supply fan VFD

SF failure alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Reset supply fan VFD

Supply fan failure alarm returns to normal Normal

Unit restarts in occupied mode On

Dirty Filter Alarm (Pre-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P
Dirty Filter Alarm (Final-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P

Supply Duct Static Pressure High Limit

Simulate a supply duct static pressure greater than SDSP high limit switch setpoint

SDSP HL alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Manually reset SDSP high limit switch

SDSP HL alarm returns to normal Normal

Unit restarts in occupied mode On

Freeze Protection

Trip Freezestat

Low Limit alarm is generated in BAS & displayed on graphic Alarm P
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Unit shuts down Off
CHW valve opens to 100% Open
HW valve opens to 100% Open
Release Freezestat
Low Limit alarm returns to normal Normal
Unit restarts in occupied mode On

Unoccupied Low Temp Safety
With unit in unoccupied mode, set the unoccupied OAT low temp safety setpoint above current OAT

Unit remains in unoccupied mode Alarm
CHW valve opens to 30% Open
HW valve opens to 100% Open
Reset the unoccupied OAT low temp safety setpoint to initial setpoint
CHW valve closes Closed
HW valve closes Closed
Notes

1 The OAT is a global point.
The BAS does not get a true status from the inline fans. They have a current sensor (CS) on the ECM motor, but it only
reads a status when the ECM gets above 50% speed. Below that speed the fans do not draw enough current for the CS
to read, so the BAS shows a status of Off. The CS cannot be made more sensitive because the ECM motors always draw

) a little bit of current so the CS would indicate a status of On even when the fan is Off. For the fan failure alarm JCI has
implemented a custom program that looks at the fan command and either the status from the CS or the OA airflow. If
the command is On and the status is Off but the airflow is above 250 CFM then the BAS indicates the fan is on and no
alarm is generated. If the command is On, the status is Off and the airflow is below 250 CFM then a fan failure alarm is
generated.
Unable to verify exact water temperatures at the inlet and outlet of the air handlers. IMEG verified by comparing them

3 to the supply temperatures from the HW and CHW plants.

4 The associated inline fan enables once AHU has gone through stabilization period.

5 OA flow sensors have been calibrated by TAB contractor.

6 SAT setpoint is reset 1 degree every 5 minutes.

7 Supply air plenum pressure setpoint is reset 0.01" every 15 minutes

8 The fan references the lower of the two plenum pressure sensors when controlling the plenum pressure.

9 The AHU and associated zones continue to show they are in "unoccupied" mode during unoccupied heat/cool

Unit is brought on prior to the occupancy schedule based on an optimum start calculation. During morning warmup
10 the unit operates as it would in unoccupied heating mode and in morning cool down it operates as it would
unoccupied cooling mode.

The inline fans on the third floor (F-3A & 3B) each serve two AHUs. F-3A serves AHU-3A and AHU-4A, and F-3B serves
AHU-3B and AHU-4B. Each fan controls to a sum of the outside airflow calculation from the two units they serve. The
outside air going to the 4th floor AHUs has been ducted directly into the return air duct for those two units. The
outside air for the 3rd floor units is supplied into the mechanical room, similar to floors 1 and 2. A balancing damper
has been installed in the 2 different duct branches to proportionally balance the outside air being supplied to the 3rd
floor AHU and 4th floor AHU.

Inline fans F-3A & 3B reference the occupancy mode and status of AHU-4A & 4B to determine if they should enable. If
12 for some reason the third floor AHUs (AHU-3A & 3B) are running in occupied mode, but the 4th floor AHUs are in
unoccupied mode or off for any reason, the inline fans will remain off.

11
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Project Information

Project Missoula Public Library
Date 8/27/2020

Building 455 East Main Street
Location Missoula, MT

Tag AHU-3B & F-3B

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/27/2020
IMEG Corp. Troy Kelley CxA TK 8/27/2020

General Narrative

This air handler is a vertical variable volume unit with a supply fan, a filter section and hot and chilled water coils. Inline fans supply
outside air to each unit. The occupied and unoccupied modes will be determined by a time schedule block in the BMS. This narrative
applies to all 8 AHUs: AHU-1A, AHU-1B, AHU-2A, AHU-2B, AHU-3A, AHU-3B, AHU-4A, AHU-4B.

Point-to-Point Verification

Binary Values

Point Abbreviation ON/OPEN OFF/CLOSED P/F Notes
Supply Fan Status SF-sts On Off P
Inline Fan Status IF-sts On Off P 2

Analog Inputs

Point Abbreviation BAS Reading Actual Reading P/F Notes
Supply Air Temperature T-SA 63 °F 63 °F P
Mixed Air Temperature T-MA 70 °F 72°F P
Return Air Temperature T-RA 74 °F 73 °F P
Underfloor Plenum Air Temp (Zone 1) T-SPA 69 °F 67 °F P
Underfloor Plenum Slab Temp (Zone 1) T-SPS 73 °F 73 °F P
Underfloor Plenum Air Humidity (Zone 1) H-SP 49% 51% P
Underfloor Plenum Static Pressure (Zone 1) SP-SA 0.031" wc 0.028" wc P
Pre-Filter Differential Pressure P-FLT 0.18" wc 0.20" wc P
Final-Filter Differential Pressure F-FLT 0.26" wc 0.26" wc P
Outside Air Flow AF-OA 1100 NT NT 5
Return Air CO2 CO2-RA 415 PPM 440 PPM P
Hot Water Entering Temperature T-HWS 112 °F Verified P 3
Hot Water Leaving Temperature T-HWR 94 °F Verified P 3
Chilled Water Entering Temperature T-CHWS 51°F Verified P 3
Chilled Water Leaving Temperature T-CHWR 64 °F Verified P 3
Outside Air Temp OAT 82 °F 83 °F P 1

Analog Outputs

Point 0% 50% 100% P/F Notes
Heating Water Valve 0% 50% 100% P
Chilled Water Valve 0% 50% 100% p
Supply Fan Speed 0% 50% 100% p
Inline Fan Speed 0% 50% 100% p
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Functional Testing Record
General visual unit and system inspection Value/Status P/F Notes
Are there any maintenance type items of concern?
Air Handler installation Good P
Inline fan installation Good P
Filter access Good P
Duct insulation Good P
Piping and fittings Good P
Hot/Chilled water valves Good P
Control and main wiring Good P
Setpoint and Schedules Value Units Notes
Note initial setpoints
Supply Air Temperature Setpoint Upper Limit 70 °F
Supply Air Temperature Setpoint Lower Limit 63 °F
Supply Plenum Pressure Setpoint Upper Limit 0.06 "w.c.
Supply Plenum Pressure Setpoint Upper Limit 0.02 "w.c.
FreezeStat Setpoint 35 °F
Supply Duct Static Pressure High Limit Setpoint 3.00 "w.c.
Filter DP Alarm Setpoint 0.75 "w.c.
Outside Air Min Flow Setpoint 500 CFM
Outside Air Max Flow Setpoint 1100 CFM
Return Air CO2 High Limit Setpoint 1200 PPM
Return Air CO2 Low Limit Setpoint 700 PPM
Unoccupied Cooling Setpoint 100 °F
Unoccupied Heating Setpoint 60 °F
Unoccupied Cooling SAT Setpoint 55 °F
Unoccupied Heating SAT Setpoint 70 °F
Unoccupied OAT Low Temp Safety Setpoint 41 °F
Occupancy schedule 6a-9p, Sat-Sun Hr.
Occupied Mode
System Enable Value/Result P/F Notes
Adjust occupancy schedule to command unit into occupied mode
Supply fan enables On P
Inline fan enables On P 4,12
Supply Air Temperature Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 80%
SAT setpoint is reset down (note reset rate) Good P 6
Keep max cooling demand above 80%
SAT setpoint decreases until it reaches the lower limit setpoint Good P
Simulate a max cooling demand from the associated zones below 20%
SAT setpoint is reset up Good P
Keep max cooling demand below 20%
SAT setpoint increases until it reaches the upper limit setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Supply Air Temperature Control Value/Result P/F Notes
Override the SAT setpoint above the current mixed air temp
CHW valve closes Closed P
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HW valve modulates opens to maintain SAT setpoint Good P
Override the SAT setpoint below the current mixed air temp
HW valve closes Closed
CHW valve modulates opens to maintain SAT setpoint Good
Release overrides
Unit returns to normal operation Normal P
Supply Plenum Pressure Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 50%
Supply air plenum pressure setpoint is reset up (note reset rate) Good P 7
Keep max cooling demand above 50%
Supply air plenum pressure setpoint increase until it reaches the upper Good b
limit setpoint
Simulate a max cooling demand from the associated zones below 20%
Supply air plenum pressure setpoint is reset down Good P
Keep max cooling demand below 20%
Supply air plenum pressure setpoint decreases until it reaches the Good p
lower limit setpoint
Release overrides
Unit returns to normal operation Normal P
Supply Air Plenum Pressure Control Value/Result P/F Notes
Override the supply air plenum pressure setpoint above the current plenum pressure
Supply fan ramps up to maintain setpoint Good P 8
Override the supply air plenum pressure setpoint below the current plenum pressure
Supply fan ramps down to maintain setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Outside Airflow Control Value/Result P/F Notes
With the AHU in occupied mode, simulate a return air CO2 level below the RA CO2 low limit setpoint
The OA flow setpoint is set to the OA min flow setpoint Min
Inline fan modulates to maintain setpoint Good
Simulate a RA CO2 level half way between the RA CO2 low and high limit setpoints
The O.A flow setpoint is reset half way between the min and max flow Good b
setpoints
Inline fan ramps up to meet setpoint Good P
Simulate a RA CO2 level above the RA CO2 high limit setpoint
The OA flow setpoint is reset up to the OA max flow setpoint Max
Inline fan ramps up to meet setpoint Good
Release overrides
Unit returns to normal operation Normal P
Unoccupied Mode
System Disable Value/Result P/F Notes
Adjust occupancy schedule to command unit into unoccupied mode
Supply fan disables Off P
Inline fan disables Off P 12
CHW valve closes Closed P
HW valve closes Closed P
Unoccupied Heating Value/Result P/F Notes
With the OAT less than 55 degrees, override the unoccupied heating setpoint greater than the coldest associates zone temp
Supply fan enables and operates as it would in occupied mode | Good | P |
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Inline fan remains disabled Off

The SAT setpoint is set to the unoccupied heating SAT setpoint Good

HW and CHW valves modulate to maintain SAT setpoint Good

The associated zones control to their unoccupied space temp

setpoints Good P ?
Reset the unoccupied heating setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Unoccupied Heating Value/Result P/F Notes
With the OAT greater than 55 degrees, override the unoccupied cooling setpoint less than the hottest associates zone temp

Supply fan enables and operates as it would in occupied mode Good P

Inline fan remains disabled Off P

The SAT setpoint is set to the unoccupied cooling SAT setpoint Good P

HW and CHW valves modulate to maintain SAT setpoint Good P

The associated zones control to their unoccupied space temp

setpoints Good P 9
Reset the unoccupied cooling setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Morning Warmup & Cool Down Value/Result P/F Notes
Verify via trends that the AHU is entering morning warmup and morning cool down modes prior to scheduled occupancy

Morning warmup Good P 10

Morning cool down Good P 10
Alarms & Safeties Value/Result P/F Notes

Supply Fan Failure Alarm

With unit in occupied mode, manually turn off the supply fan VFD

SF failure alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Reset supply fan VFD

Supply fan failure alarm returns to normal Normal

Unit restarts in occupied mode On

Dirty Filter Alarm (Pre-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P
Dirty Filter Alarm (Final-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P

Supply Duct Static Pressure High Limit

Simulate a supply duct static pressure greater than SDSP high limit switch setpoint

SDSP HL alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Manually reset SDSP high limit switch

SDSP HL alarm returns to normal Normal

Unit restarts in occupied mode On

Freeze Protection

Trip Freezestat

Low Limit alarm is generated in BAS & displayed on graphic Alarm P
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Unit shuts down Off
CHW valve opens to 100% Open
HW valve opens to 100% Open
Release Freezestat
Low Limit alarm returns to normal Normal
Unit restarts in occupied mode On

Unoccupied Low Temp Safety
With unit in unoccupied mode, set the unoccupied OAT low temp safety setpoint above current OAT

Unit remains in unoccupied mode Alarm
CHW valve opens to 30% Open
HW valve opens to 100% Open
Reset the unoccupied OAT low temp safety setpoint to initial setpoint
CHW valve closes Closed
HW valve closes Closed
Notes

1 The OAT is a global point.
The BAS does not get a true status from the inline fans. They have a current sensor (CS) on the ECM motor, but it only
reads a status when the ECM gets above 50% speed. Below that speed the fans do not draw enough current for the CS
to read, so the BAS shows a status of Off. The CS cannot be made more sensitive because the ECM motors always draw

) a little bit of current so the CS would indicate a status of On even when the fan is Off. For the fan failure alarm JCI has
implemented a custom program that looks at the fan command and either the status from the CS or the OA airflow. If
the command is On and the status is Off but the airflow is above 250 CFM then the BAS indicates the fan is on and no
alarm is generated. If the command is On, the status is Off and the airflow is below 250 CFM then a fan failure alarm is
generated.
Unable to verify exact water temperatures at the inlet and outlet of the air handlers. IMEG verified by comparing them

3 to the supply temperatures from the HW and CHW plants.

4 The associated inline fan enables once AHU has gone through stabilization period.

5 OA flow sensors have been calibrated by TAB contractor.

6 SAT setpoint is reset 1 degree every 5 minutes.

7 Supply air plenum pressure setpoint is reset 0.01" every 15 minutes

8 The fan references the lower of the two plenum pressure sensors when controlling the plenum pressure.

9 The AHU and associated zones continue to show they are in "unoccupied" mode during unoccupied heat/cool

Unit is brought on prior to the occupancy schedule based on an optimum start calculation. During morning warmup
10 the unit operates as it would in unoccupied heating mode and in morning cool down it operates as it would
unoccupied cooling mode.

The inline fans on the third floor (F-3A & 3B) each serve two AHUs. F-3A serves AHU-3A and AHU-4A, and F-3B serves
AHU-3B and AHU-4B. Each fan controls to a sum of the outside airflow calculation from the two units they serve. The
outside air going to the 4th floor AHUs has been ducted directly into the return air duct for those two units. The
outside air for the 3rd floor units is supplied into the mechanical room, similar to floors 1 and 2. A balancing damper
has been installed in the 2 different duct branches to proportionally balance the outside air being supplied to the 3rd
floor AHU and 4th floor AHU.

Inline fans F-3A & 3B reference the occupancy mode and status of AHU-4A & 4B to determine if they should enable. If
12 for some reason the third floor AHUs (AHU-3A & 3B) are running in occupied mode, but the 4th floor AHUs are in
unoccupied mode or off for any reason, the inline fans will remain off.

11
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Project Information

Project Missoula Public Library
Date 8/27/2020

Building 455 East Main Street
Location Missoula, MT

Tag AHU-4A & F-3A

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/27/2020
IMEG Corp. Troy Kelley CxA TK 8/27/2020

General Narrative

This air handler is a vertical variable volume unit with a supply fan, a filter section and hot and chilled water coils. Inline fans supply
outside air to each unit. The occupied and unoccupied modes will be determined by a time schedule block in the BMS. This narrative
applies to all 8 AHUs: AHU-1A, AHU-1B, AHU-2A, AHU-2B, AHU-3A, AHU-3B, AHU-4A, AHU-4B.

Point-to-Point Verification

Binary Values

Point Abbreviation ON/OPEN OFF/CLOSED P/F Notes
Supply Fan Status SF-sts On Off P
Inline Fan Status IF-sts On Off P 2

Analog Inputs

Point Abbreviation BAS Reading Actual Reading P/F Notes
Supply Air Temperature T-SA 67°F 68 °F P
Mixed Air Temperature T-MA 71°F 73 °F P
Return Air Temperature T-RA 74 °F 74 °F P
Underfloor Plenum Air Temp (Zone 1) T-SPA 70 °F 70 °F P
Underfloor Plenum Slab Temp (Zone 1) T-SPS 68 °F 69 °F P
Underfloor Plenum Air Humidity (Zone 1) H-SP 53% 55% P
Underfloor Plenum Static Pressure (Zone 1) SP-SA 0.044" wc 0.043" wc P
Pre-Filter Differential Pressure P-FLT 0.28" wc 0.26" wc P
Final-Filter Differential Pressure F-FLT 0.31" wc 0.31" wc P
Outside Air Flow AF-OA 1400 NT NT 5
Return Air CO2 CO2-RA 430 PPM 455 PPM P
Hot Water Entering Temperature T-HWS 114 °F Verified P 3
Hot Water Leaving Temperature T-HWR 97 °F Verified P 3
Chilled Water Entering Temperature T-CHWS 52 °F Verified P 3
Chilled Water Leaving Temperature T-CHWR 65 °F Verified P 3
Outside Air Temp OAT 82 °F 83 °F P 1

Analog Outputs

Point 0% 50% 100% P/F Notes
Heating Water Valve 0% 50% 100% P
Chilled Water Valve 0% 50% 100% p
Supply Fan Speed 0% 50% 100% p
Inline Fan Speed 0% 50% 100% p
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Functional Testing Record
General visual unit and system inspection Value/Status P/F Notes
Are there any maintenance type items of concern?
Air Handler installation Good P
Inline fan installation Good P
Filter access Good P
Duct insulation Good P
Piping and fittings Good P
Hot/Chilled water valves Good P
Control and main wiring Good P
Setpoint and Schedules Value Units Notes
Note initial setpoints
Supply Air Temperature Setpoint Upper Limit 70 °F
Supply Air Temperature Setpoint Lower Limit 63 °F
Supply Plenum Pressure Setpoint Upper Limit 0.06 "w.c.
Supply Plenum Pressure Setpoint Upper Limit 0.02 "w.c.
FreezeStat Setpoint 35 °F
Supply Duct Static Pressure High Limit Setpoint 3.00 "w.c.
Filter DP Alarm Setpoint 0.75 "w.c.
Outside Air Min Flow Setpoint 800 CFM
Outside Air Max Flow Setpoint 1400 CFM
Return Air CO2 High Limit Setpoint 1200 PPM
Return Air CO2 Low Limit Setpoint 700 PPM
Unoccupied Cooling Setpoint 100 °F
Unoccupied Heating Setpoint 60 °F
Unoccupied Cooling SAT Setpoint 55 °F
Unoccupied Heating SAT Setpoint 70 °F
Unoccupied OAT Low Temp Safety Setpoint 41 °F
Occupancy schedule 6a-9p, Sat-Sun Hr.
Occupied Mode
System Enable Value/Result P/F Notes
Adjust occupancy schedule to command unit into occupied mode
Supply fan enables On P
Inline fan enables On P 4,12
Supply Air Temperature Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 80%
SAT setpoint is reset down (note reset rate) Good P 6
Keep max cooling demand above 80%
SAT setpoint decreases until it reaches the lower limit setpoint Good P
Simulate a max cooling demand from the associated zones below 20%
SAT setpoint is reset up Good P
Keep max cooling demand below 20%
SAT setpoint increases until it reaches the upper limit setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Supply Air Temperature Control Value/Result P/F Notes
Override the SAT setpoint above the current mixed air temp
CHW valve closes Closed P
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HW valve modulates opens to maintain SAT setpoint Good P
Override the SAT setpoint below the current mixed air temp
HW valve closes Closed
CHW valve modulates opens to maintain SAT setpoint Good
Release overrides
Unit returns to normal operation Normal P
Supply Plenum Pressure Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 50%
Supply air plenum pressure setpoint is reset up (note reset rate) Good P 7
Keep max cooling demand above 50%
Supply air plenum pressure setpoint increase until it reaches the upper Good b
limit setpoint
Simulate a max cooling demand from the associated zones below 20%
Supply air plenum pressure setpoint is reset down Good P
Keep max cooling demand below 20%
Supply air plenum pressure setpoint decreases until it reaches the Good p
lower limit setpoint
Release overrides
Unit returns to normal operation Normal P
Supply Air Plenum Pressure Control Value/Result P/F Notes
Override the supply air plenum pressure setpoint above the current plenum pressure
Supply fan ramps up to maintain setpoint Good P 8
Override the supply air plenum pressure setpoint below the current plenum pressure
Supply fan ramps down to maintain setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Outside Airflow Control Value/Result P/F Notes
With the AHU in occupied mode, simulate a return air CO2 level below the RA CO2 low limit setpoint
The OA flow setpoint is set to the OA min flow setpoint Min
Inline fan modulates to maintain setpoint Good P 11
Simulate a RA CO2 level half way between the RA CO2 low and high limit setpoints
The O.A flow setpoint is reset half way between the min and max flow Good b
setpoints
Inline fan ramps up to meet setpoint Good P 11
Simulate a RA CO2 level above the RA CO2 high limit setpoint
The OA flow setpoint is reset up to the OA max flow setpoint Max
Inline fan ramps up to meet setpoint Good P 11
Release overrides
Unit returns to normal operation Normal P
Unoccupied Mode
System Disable Value/Result P/F Notes
Adjust occupancy schedule to command unit into unoccupied mode
Supply fan disables Off P
Inline fan disables Off P 12
CHW valve closes Closed P
HW valve closes Closed P
Unoccupied Heating Value/Result P/F Notes
With the OAT less than 55 degrees, override the unoccupied heating setpoint greater than the coldest associates zone temp
Supply fan enables and operates as it would in occupied mode | Good | P |
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Inline fan remains disabled Off

The SAT setpoint is set to the unoccupied heating SAT setpoint Good

HW and CHW valves modulate to maintain SAT setpoint Good

The associated zones control to their unoccupied space temp

setpoints Good P ?
Reset the unoccupied heating setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Unoccupied Heating Value/Result P/F Notes
With the OAT greater than 55 degrees, override the unoccupied cooling setpoint less than the hottest associates zone temp

Supply fan enables and operates as it would in occupied mode Good P

Inline fan remains disabled Off P

The SAT setpoint is set to the unoccupied cooling SAT setpoint Good P

HW and CHW valves modulate to maintain SAT setpoint Good P

The associated zones control to their unoccupied space temp

setpoints Good P 9
Reset the unoccupied cooling setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Morning Warmup & Cool Down Value/Result P/F Notes
Verify via trends that the AHU is entering morning warmup and morning cool down modes prior to scheduled occupancy

Morning warmup Good P 10

Morning cool down Good P 10
Alarms & Safeties Value/Result P/F Notes

Supply Fan Failure Alarm

With unit in occupied mode, manually turn off the supply fan VFD

SF failure alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Reset supply fan VFD

Supply fan failure alarm returns to normal Normal

Unit restarts in occupied mode On

Dirty Filter Alarm (Pre-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P
Dirty Filter Alarm (Final-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P

Supply Duct Static Pressure High Limit

Simulate a supply duct static pressure greater than SDSP high limit switch setpoint

SDSP HL alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Manually reset SDSP high limit switch

SDSP HL alarm returns to normal Normal

Unit restarts in occupied mode On

Freeze Protection

Trip Freezestat

Low Limit alarm is generated in BAS & displayed on graphic Alarm P
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Unit shuts down Off
CHW valve opens to 100% Open
HW valve opens to 100% Open
Release Freezestat
Low Limit alarm returns to normal Normal
Unit restarts in occupied mode On

Unoccupied Low Temp Safety
With unit in unoccupied mode, set the unoccupied OAT low temp safety setpoint above current OAT

Unit remains in unoccupied mode Alarm
CHW valve opens to 30% Open
HW valve opens to 100% Open
Reset the unoccupied OAT low temp safety setpoint to initial setpoint
CHW valve closes Closed
HW valve closes Closed
Notes

1 The OAT is a global point.
The BAS does not get a true status from the inline fans. They have a current sensor (CS) on the ECM motor, but it only
reads a status when the ECM gets above 50% speed. Below that speed the fans do not draw enough current for the CS
to read, so the BAS shows a status of Off. The CS cannot be made more sensitive because the ECM motors always draw

) a little bit of current so the CS would indicate a status of On even when the fan is Off. For the fan failure alarm JCI has
implemented a custom program that looks at the fan command and either the status from the CS or the OA airflow. If
the command is On and the status is Off but the airflow is above 250 CFM then the BAS indicates the fan is on and no
alarm is generated. If the command is On, the status is Off and the airflow is below 250 CFM then a fan failure alarm is
generated.
Unable to verify exact water temperatures at the inlet and outlet of the air handlers. IMEG verified by comparing them

3 to the supply temperatures from the HW and CHW plants.

4 The associated inline fan enables once AHU has gone through stabilization period.

5 OA flow sensors have been calibrated by TAB contractor.

6 SAT setpoint is reset 1 degree every 5 minutes.

7 Supply air plenum pressure setpoint is reset 0.01" every 15 minutes

8 The fan references the lower of the two plenum pressure sensors when controlling the plenum pressure.

9 The AHU and associated zones continue to show they are in "unoccupied" mode during unoccupied heat/cool

Unit is brought on prior to the occupancy schedule based on an optimum start calculation. During morning warmup
10 the unit operates as it would in unoccupied heating mode and in morning cool down it operates as it would
unoccupied cooling mode.

The inline fans on the third floor (F-3A & 3B) each serve two AHUs. F-3A serves AHU-3A and AHU-4A, and F-3B serves
AHU-3B and AHU-4B. Each fan controls to a sum of the outside airflow calculation from the two units they serve. The
outside air going to the 4th floor AHUs has been ducted directly into the return air duct for those two units. The
outside air for the 3rd floor units is supplied into the mechanical room, similar to floors 1 and 2. A balancing damper
has been installed in the 2 different duct branches to proportionally balance the outside air being supplied to the 3rd
floor AHU and 4th floor AHU.

Inline fans F-3A & 3B reference the occupancy mode and status of AHU-4A & 4B to determine if they should enable. If
12 for some reason the third floor AHUs (AHU-3A & 3B) are running in occupied mode, but the 4th floor AHUs are in
unoccupied mode or off for any reason, the inline fans will remain off.

11
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Project Information

Project Missoula Public Library
Date 8/27/2020

Building 455 East Main Street
Location Missoula, MT

Tag AHU-4B & F-3B

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/27/2020
IMEG Corp. Troy Kelley CxA TK 8/27/2020

General Narrative

This air handler is a vertical variable volume unit with a supply fan, a filter section and hot and chilled water coils. Inline fans supply
outside air to each unit. The occupied and unoccupied modes will be determined by a time schedule block in the BMS. This narrative
applies to all 8 AHUs: AHU-1A, AHU-1B, AHU-2A, AHU-2B, AHU-3A, AHU-3B, AHU-4A, AHU-4B.

Point-to-Point Verification

Binary Values

Point Abbreviation ON/OPEN OFF/CLOSED P/F Notes
Supply Fan Status SF-sts On Off P
Inline Fan Status IF-sts On Off P 2

Analog Inputs

Point Abbreviation BAS Reading Actual Reading P/F Notes
Supply Air Temperature T-SA 70 °F 69 °F P
Mixed Air Temperature T-MA 75 °F 76 °F P
Return Air Temperature T-RA 76 °F 76 °F P
Underfloor Plenum Air Temp (Zone 1) T-SPA 70 °F 69 °F P
Underfloor Plenum Slab Temp (Zone 1) T-SPS 70 °F 71°F P
Underfloor Plenum Air Humidity (Zone 1) H-SP 52% 51% P
Underfloor Plenum Static Pressure (Zone 1) SP-SA 0.040" wc 0.038" wc P
Pre-Filter Differential Pressure P-FLT 0.22" wc 0.20" wc P
Final-Filter Differential Pressure F-FLT 0.28" wc 0.30" wc P
Outside Air Flow AF-OA 1100 NT NT 5
Return Air CO2 CO2-RA 420 PPM 450 PPM P
Hot Water Entering Temperature T-HWS 111°F Verified P 3
Hot Water Leaving Temperature T-HWR 96 °F Verified P 3
Chilled Water Entering Temperature T-CHWS 52 °F Verified P 3
Chilled Water Leaving Temperature T-CHWR 67 °F Verified P 3
Outside Air Temp OAT 82 °F 83 °F P 1

Analog Outputs

Point 0% 50% 100% P/F Notes
Heating Water Valve 0% 50% 100% P
Chilled Water Valve 0% 50% 100% p
Supply Fan Speed 0% 50% 100% p
Inline Fan Speed 0% 50% 100% p
IMEG Commissioning Services AHU-4B & F-3B
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Functional Testing Record
General visual unit and system inspection Value/Status P/F Notes
Are there any maintenance type items of concern?
Air Handler installation Good P
Inline fan installation Good P
Filter access Good P
Duct insulation Good P
Piping and fittings Good P
Hot/Chilled water valves Good P
Control and main wiring Good P
Setpoint and Schedules Value Units Notes
Note initial setpoints
Supply Air Temperature Setpoint Upper Limit 70 °F
Supply Air Temperature Setpoint Lower Limit 63 °F
Supply Plenum Pressure Setpoint Upper Limit 0.06 "w.c.
Supply Plenum Pressure Setpoint Upper Limit 0.02 "w.c.
FreezeStat Setpoint 35 °F
Supply Duct Static Pressure High Limit Setpoint 3.00 "w.c.
Filter DP Alarm Setpoint 0.75 "w.c.
Outside Air Min Flow Setpoint 600 CFM
Outside Air Max Flow Setpoint 1100 CFM
Return Air CO2 High Limit Setpoint 1200 PPM
Return Air CO2 Low Limit Setpoint 700 PPM
Unoccupied Cooling Setpoint 100 °F
Unoccupied Heating Setpoint 60 °F
Unoccupied Cooling SAT Setpoint 55 °F
Unoccupied Heating SAT Setpoint 70 °F
Unoccupied OAT Low Temp Safety Setpoint 41 °F
Occupancy schedule 6a-9p, Sat-Sun Hr.
Occupied Mode
System Enable Value/Result P/F Notes
Adjust occupancy schedule to command unit into occupied mode
Supply fan enables On P
Inline fan enables On P 4,12
Supply Air Temperature Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 80%
SAT setpoint is reset down (note reset rate) Good P 6
Keep max cooling demand above 80%
SAT setpoint decreases until it reaches the lower limit setpoint Good P
Simulate a max cooling demand from the associated zones below 20%
SAT setpoint is reset up Good P
Keep max cooling demand below 20%
SAT setpoint increases until it reaches the upper limit setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Supply Air Temperature Control Value/Result P/F Notes
Override the SAT setpoint above the current mixed air temp
CHW valve closes Closed P
IMEG Commissioning Services AHU-4B & F-3B
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HW valve modulates opens to maintain SAT setpoint Good P
Override the SAT setpoint below the current mixed air temp
HW valve closes Closed
CHW valve modulates opens to maintain SAT setpoint Good
Release overrides
Unit returns to normal operation Normal P
Supply Plenum Pressure Reset Value/Result P/F Notes
Simulate a max cooling demand from the associated zones above 50%
Supply air plenum pressure setpoint is reset up (note reset rate) Good P 7
Keep max cooling demand above 50%
Supply air plenum pressure setpoint increase until it reaches the upper Good b
limit setpoint
Simulate a max cooling demand from the associated zones below 20%
Supply air plenum pressure setpoint is reset down Good P
Keep max cooling demand below 20%
Supply air plenum pressure setpoint decreases until it reaches the Good p
lower limit setpoint
Release overrides
Unit returns to normal operation Normal P
Supply Air Plenum Pressure Control Value/Result P/F Notes
Override the supply air plenum pressure setpoint above the current plenum pressure
Supply fan ramps up to maintain setpoint Good P 8
Override the supply air plenum pressure setpoint below the current plenum pressure
Supply fan ramps down to maintain setpoint Good P
Release overrides
Unit returns to normal operation Normal P
Outside Airflow Control Value/Result P/F Notes
With the AHU in occupied mode, simulate a return air CO2 level below the RA CO2 low limit setpoint
The OA flow setpoint is set to the OA min flow setpoint Min
Inline fan modulates to maintain setpoint Good P 11
Simulate a RA CO2 level half way between the RA CO2 low and high limit setpoints
The O.A flow setpoint is reset half way between the min and max flow Good b
setpoints
Inline fan ramps up to meet setpoint Good P 11
Simulate a RA CO2 level above the RA CO2 high limit setpoint
The OA flow setpoint is reset up to the OA max flow setpoint Max
Inline fan ramps up to meet setpoint Good P 11
Release overrides
Unit returns to normal operation Normal P
Unoccupied Mode
System Disable Value/Result P/F Notes
Adjust occupancy schedule to command unit into unoccupied mode
Supply fan disables Off P
Inline fan disables Off P 12
CHW valve closes Closed P
HW valve closes Closed P
Unoccupied Heating Value/Result P/F Notes
With the OAT less than 55 degrees, override the unoccupied heating setpoint greater than the coldest associates zone temp
Supply fan enables and operates as it would in occupied mode | Good | P |
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Inline fan remains disabled Off

The SAT setpoint is set to the unoccupied heating SAT setpoint Good

HW and CHW valves modulate to maintain SAT setpoint Good

The associated zones control to their unoccupied space temp

setpoints Good P ?
Reset the unoccupied heating setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Unoccupied Heating Value/Result P/F Notes
With the OAT greater than 55 degrees, override the unoccupied cooling setpoint less than the hottest associates zone temp

Supply fan enables and operates as it would in occupied mode Good P

Inline fan remains disabled Off P

The SAT setpoint is set to the unoccupied cooling SAT setpoint Good P

HW and CHW valves modulate to maintain SAT setpoint Good P

The associated zones control to their unoccupied space temp

setpoints Good P 9
Reset the unoccupied cooling setpoint back to the initial setpoint

Unit disables and returns to unoccupied mode Unocc P
Morning Warmup & Cool Down Value/Result P/F Notes
Verify via trends that the AHU is entering morning warmup and morning cool down modes prior to scheduled occupancy

Morning warmup Good P 10

Morning cool down Good P 10
Alarms & Safeties Value/Result P/F Notes

Supply Fan Failure Alarm

With unit in occupied mode, manually turn off the supply fan VFD

SF failure alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Reset supply fan VFD

Supply fan failure alarm returns to normal Normal

Unit restarts in occupied mode On

Dirty Filter Alarm (Pre-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P
Dirty Filter Alarm (Final-Filter)
Simulate a differential pressure across the filter greater than the filter DP setpoint

Dirt filter alarm is generated in BAS & displayed on graphic Alarm P

Release override

Dirty filter alarm automatically returns to normal Normal P

Supply Duct Static Pressure High Limit

Simulate a supply duct static pressure greater than SDSP high limit switch setpoint

SDSP HL alarm is generated in BAS & displayed on graphic Alarm

Unit shuts down Off
Manually reset SDSP high limit switch

SDSP HL alarm returns to normal Normal

Unit restarts in occupied mode On

Freeze Protection

Trip Freezestat

Low Limit alarm is generated in BAS & displayed on graphic Alarm P
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Unit shuts down Off
CHW valve opens to 100% Open
HW valve opens to 100% Open
Release Freezestat
Low Limit alarm returns to normal Normal
Unit restarts in occupied mode On

Unoccupied Low Temp Safety
With unit in unoccupied mode, set the unoccupied OAT low temp safety setpoint above current OAT

Unit remains in unoccupied mode Alarm
CHW valve opens to 30% Open
HW valve opens to 100% Open
Reset the unoccupied OAT low temp safety setpoint to initial setpoint
CHW valve closes Closed
HW valve closes Closed
Notes

1 The OAT is a global point.
The BAS does not get a true status from the inline fans. They have a current sensor (CS) on the ECM motor, but it only
reads a status when the ECM gets above 50% speed. Below that speed the fans do not draw enough current for the CS
to read, so the BAS shows a status of Off. The CS cannot be made more sensitive because the ECM motors always draw

) a little bit of current so the CS would indicate a status of On even when the fan is Off. For the fan failure alarm JCI has
implemented a custom program that looks at the fan command and either the status from the CS or the OA airflow. If
the command is On and the status is Off but the airflow is above 250 CFM then the BAS indicates the fan is on and no
alarm is generated. If the command is On, the status is Off and the airflow is below 250 CFM then a fan failure alarm is
generated.
Unable to verify exact water temperatures at the inlet and outlet of the air handlers. IMEG verified by comparing them

3 to the supply temperatures from the HW and CHW plants.

4 The associated inline fan enables once AHU has gone through stabilization period.

5 OA flow sensors have been calibrated by TAB contractor.

6 SAT setpoint is reset 1 degree every 5 minutes.

7 Supply air plenum pressure setpoint is reset 0.01" every 15 minutes

8 The fan references the lower of the two plenum pressure sensors when controlling the plenum pressure.

9 The AHU and associated zones continue to show they are in "unoccupied" mode during unoccupied heat/cool

Unit is brought on prior to the occupancy schedule based on an optimum start calculation. During morning warmup
10 the unit operates as it would in unoccupied heating mode and in morning cool down it operates as it would
unoccupied cooling mode.

The inline fans on the third floor (F-3A & 3B) each serve two AHUs. F-3A serves AHU-3A and AHU-4A, and F-3B serves
AHU-3B and AHU-4B. Each fan controls to a sum of the outside airflow calculation from the two units they serve. The
outside air going to the 4th floor AHUs has been ducted directly into the return air duct for those two units. The
outside air for the 3rd floor units is supplied into the mechanical room, similar to floors 1 and 2. A balancing damper
has been installed in the 2 different duct branches to proportionally balance the outside air being supplied to the 3rd
floor AHU and 4th floor AHU.

Inline fans F-3A & 3B reference the occupancy mode and status of AHU-4A & 4B to determine if they should enable. If
12 for some reason the third floor AHUs (AHU-3A & 3B) are running in occupied mode, but the 4th floor AHUs are in
unoccupied mode or off for any reason, the inline fans will remain off.

11
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Project Information

Project Missoula Public Library
Date 8/12/2020

Building 455 East Main Street
Location Missoula, MT

Tag Chilled Water System

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/12/2020
IMEG Corp. Troy Kelley CxA TK 8/12/2020

General Narrative

The Chilled Water system consists of a well water pump, heat exchanger, and redundant variable speed chilled water pumps. The
source of the chilled water comes from a well water loop with a supplemental well water pump. The chilled water supplies various
equipment across the building including air handlers (AHU), Linear Unit Heaters (LUH), and Fan Coil Units (FCU).

Point-to-Point Verification

Binary Values

Point Abbreviation ON/OPEN OFF/CLOSED P/F Notes
Chilled Water Pump 1 Status CWP1-sts On Off P
Chilled Water Pump 2 Status CWP2-sts On Off P
Well Water Pump Status WWP-sts On Off P
Blow Down Valve Status BDV-sts Open Closed P

Analog Inputs

Point Abbreviation BAS Reading Actual Reading P/F Notes
Chilled Water Supply Temperature T-CWS 51°F 52 °F P
Chilled Water Return Temperature T-CWR 55 °F 55 °F P
Chilled Water Differential Pressure DP-CW 20 PSI NT NT
Well Water Supply Temperature T-WWS2 49 °F 50 °F
Well Water Return Temperature T-WWR2 54 °F 54 °F
Well Water Supply Flow F-WWSF 354 GPM NT NT

Analog Outputs

Point 0% 50% 100% P/F Notes
Well Water Pump Speed 61%/30 Hz 70%/39 Hz 80%/48 Hz
Chilled Water Pump 1 Speed 0%/20 Hz 50%/35 Hz 100%/60 Hz
Chilled Water pump 2 Speed 0%/20 Hz 50%/35 Hz 100%/60 Hz
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Project Information

Project Missoula Public Library
Date 8/12/2020

Building 455 East Main Street
Location Missoula, MT

Tag Chilled Water System

Functional Testing Record

General System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Chilled water pump CWP-1 installation Good P
Chilled water pump CWP-2 installation Good P
Well water pump installation Good P
Heat exchanger HX-1 installation Good P
Air separator AS-2 installation Good P
Expansion tank ET-2 installation Good P
Centrifugal separator CS-1 installation Good P
BTU meter installation Good P
Chemical pot feeder installation Good P
Piping and fittings Good P
Control and main wiring Good P
Setpoints and Schedules Value Units Notes
Note initial setpoints
CHW System OAT Enable Setpoint 0 °F 1
CHW Supply Temperature Setpoint 53 °F
CHW System Differential Pressure (DP) Setpoint 20 PSI
Occupied Mode
System Enable Value/Result P/F Notes

Simulate no calls for cooling from any building systems then override the OAT enable setpoint below the current OAT

CHW system remains disabled

Off | P |

With the OAT enable setpoint below the current OAT, simulate a call for cooling from 1 or more building system

Lead CHW pump enables and slowly ramps up to meet DP setpoint On
Well water pump enables On P 2
CHW setpoint is communicated through the DDC system Good
CHW Supply Temperature Control Value/Result P/F Notes
With the system enabled, lower the CHW supply temperature setpoint
Well water pump ramps up to meet setpoint (note WW supply temp) Good P 3
Lead CHW pump maintains DP setpoint Good
Lower the CHW supply temperature setpoint even further
Well water pump ramps up to max speed Max P 4
Raise the CHW supply temperature setpoint
Well water pump ramps down to meet setpoint Good P
Raise the CHW supply temperature setpoint even further
Well water pump ramps down to min speed Min P 5
Release overrides
System return to normal operation Normal P
Differential Pressure Control Value/Result P/F Notes

With system enabled, raise the CHW DP setpoint
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Project Information

Project Missoula Public Library
Date 8/12/2020
Building 455 East Main Street
Location Missoula, MT
Tag Chilled Water System
Lead CHW pump ramps up to meet setpoint Good P
Lower DP setpoint back to the initial setpoint
Lead CHW pump ramps down to meet setpoint Good P
Lower DP setpoint to 0 PSI
Lead CHW pump ramps down to min speed Min P 7
Release overrides
System return to normal operation Normal P
CHW Pump Rotation Value/Result P/F Notes
Note HW pump rotation schedule | Wed at 12pm | P 8
Verify which pump has the most runtime and manual rotate the pumps so the current lead pump has the most runtime
Adjust the CHW pump rotation schedule to 5 minutes from current time
After 5 minutes the lag CHW pump enables On
Lead CHW pump remains enabled On
Lead & lag pumps modulate together to meet DP setpoint Good
After time delay, lead pump disables and lag pump becomes the lead Good P
New lead pump maintains DP setpoint Good P
Release all overrides
System returns to normal operation Normal P
CHW Pump Failure Value/Result P/F Notes
With the system enabled, manually turn off the lead pump
Pump failure alarm is generated in BAS Alarm
Lag pump enables after time delay and becomes the lead On 9
New lead pump maintains DP setpoint Good
Turn the disabled pump back on
Pump failure alarm returns to normal Normal P
Lead pump remains enabled On P
Blowdown Sequence Value/Result P/F Notes
Note blowdown sequence schedule | Wed at 1lam P
With the system enabled, adjust the blowdown sequence schedule to 5 minutes from current time
After 5 minutes the CHW system is disabled Off P 10
Once the CHW system is disabled the CS-1 blowdown valve opens Open P 11
After time delay the CS-1 blowdown valve closes Closed P
Once blowdown sequence is complete the CHW system enables On P
CHW system returns to normal operation Normal P
System Disable Value/Result P/F Notes
With the system enabled, raise the OAT enable setpoint above the current OAT
Well water pump is disabled Off
CHW pump is disabled Off 10
CHW system is disabled Off
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Project Information
Project Missoula Public Library
Date 8/12/2020
Building 455 East Main Street
Location Missoula, MT
Tag Chilled Water System
Notes
1 Cooling enable setpoint was originally 60 deg F, it has been changed to 0 deg F so the data rooms can enable the CHW
system even when it is cold out.
2 The well water pump does not enable until the CHW pump meets the system DP setpoint.
3 The well water supply temperature was consistently 50 deg F.
4 The max speed of the well water pump is set at 80%/48 Hz to keep the well water flow below 500 GPM.
5 The min speed of the well water pump is set at 61%/30 Hz to keep the well water flow above 350 GPM.
6 The max speed of the CHW pumps is set at 100%/60 Hz
7 The min speed of the CHW pumps is set at 0%/20 Hz
8 The CHW pumps rotate on Wednesdays at 12pm based on runtime. If the current lead pump has the lower runtime the
pumps will not rotate.
9 The lag pump comes on after about 60 seconds.
10 The CHW system has a delayed shutdown where the CHW pump runs for 5 minutes before the system completely
shuts off.
1 The CS-1 blowdown valve takes about 1 minute to open, stays open for 30 seconds then takes about 20 seconds to
close.
IMEG Commissioning Services Chilled Water System
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Project Missoula Public library
Date 8/11/2020

Building 455 East Main Street
Location Missoula, MT

Tag Heating Water System

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 8/11/2020
IMEG Corp. Troy Kelley CxA TK 8/11/2020

General Narrative

The Heating System consists of two gas fired boilers and two variable speed boiler pumps. The heating water system provides hot water
to various equipment for heating across the building including linear Unit heaters (LUH), Hydronic Fan coils (FC), Air Handling Units
(AHU), and Under Floor Air Distribution Throughs (FT-x).

Point-to-Point Verification

Binary Values

Point Abbreviation ON/OPEN OFF/CLOSED P/F Notes
Heating Water Pump 1 Status HWP1-sts On Off P
Heating Water Pump 2 Status HWP2-sts On Off P
Boiler Pump 1 Status BP1-sts On Off P
Boiler Pump 2 Status BP2-sts On Off P
Analog Inputs
Point Abbreviation BAS Reading Actual Reading P/F Notes
Heating Water Supply Temperature T-HWS 127 °F 129 °F P
Heating Water Return Temperature T-HWR 109 °F 109 °F P
Heating Water Differential Pressure DPT-HW 17 PSI NT NT
Boiler 1 Leaving Water Temperature TBLR1S 137 °F 134 °F P
Boiler 1 Entering Water Temperature TBLR1R 109 °F 109 °F P
Boiler 2 Leaving Water Temperature TBLR2S 84 °F 85 °F P
Boiler 2 Entering Water Temperature TBLR2R 104 °F 102 °F P
Analog Outputs
Point 0% 50% 100% P/F Notes
Heating Water Pump 1 Speed 0%/20 Hz 50%/35 Hz 100%/60 Hz P
Heating Water pump 2 Speed 0%/20 Hz 50%/35 Hz 100%/60 Hz P
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Project Missoula Public library
Date 8/11/2020

Building 455 East Main Street
Location Missoula, MT

Tag Heating Water System

Functional Testing Record
General System Inspection Value/Status P/F Notes
Are there any maintenance type items of concern for the following?
Boiler BLR-1 installation Good P
Boiler BLR-2 installation Good P
Boiler Pump BP-1 installation Good P
Boiler Pump BP-2 installation Good P
Hot water pump HWP-1 installation Good P
Hot water pump HWP-2 installation Good P
Expansion tank ET-1 installation Good P
Air separator AS-1 installation Good P
Piping and fittings Good P
Control and main wiring Good P
Setpoints and Schedules Value Units Notes
Note initial setpoints
HW System OAT Enable Setpoint 70 °F
HW Supply Temperature Setpoint Upper Limit 130 °F
HW Supply Temperature Setpoint Lower Limit 110 °F
HW Supply Temperature Default Setpoint 180 °F
OAT Reset High Limit 70 °F
OAT Reset Low Limit 0 °F
HW System Differential Pressure (DP) Setpoint 17 PSI
Occupied Mode
System Enable Value/Result P/F Notes
Simulate no calls for heating from any building systems then override the OAT enable setpoint above the current OAT
HW system remains disabled | Off | P
With the OAT enable setpoint above the current OAT, simulate a call for heating from 1 or more building system
Lead HW pump enables and slowly ramps up to meet DP setpoint On P
Lead boiler enables On P 1
Associated boiler pump enables On P
HW setpoint is communicated through the DDC system Good P
HW Supply Temperature Control Value/Result P/F Notes
With the HW system enabled, override the OAT reset high limit below the current OAT
HW supply temp setpoint is reset to the lower limit Good
Lead boiler stages via its internal controls to meet setpoint Good
Override the OAT reset limits so the current OAT is halfway between the low and high limits
HW supply temp setpoint is reset halfway between the lower and Good b
upper HW supply temp setpoints
Lead boiler stages via its internal controls to meet setpoint Good P
Override the OAT reset low limit above the current OAT
HW supply temp setpoint is reset to the upper limit Good P
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Project Missoula Public library
Date 8/11/2020

Building 455 East Main Street
Location Missoula, MT

Tag Heating Water System

Lead boiler stages via its internal controls to meet setpoint

Good

p

Raise the HW supply temp setpoint upper limit until lead boiler cannot maintain the HW supply temp setpoint on its own

Standby boiler and associated boiler pump enable Good P

Both boilers stage together to meet setpoint Good P
Release overrides

System return to normal operation Normal P
Differential Pressure Control Value/Result P/F Notes
With system enabled, raise the HW DP setpoint

Lead HW pump ramps up to meet setpoint Good P
Lower DP setpoint back to the initial setpoint

Lead HW pump ramps down to meet setpoint Good P
Lower DP setpoint to 0 PSI

Lead HW pump speed decreases to min speed Min P 3
Release overrides

System return to normal operation Normal P
HW Pump Rotation Value/Result P/F Notes
Note HW pump rotation schedule | Wed at 12pm | P 2
Verify which pump has the most runtime and manual rotate the pumps so the current lead pump has the most runtime
Adjust the HW pump rotation schedule to 5 minutes from current time

After 5 minutes the lag HW pump enables On

Lead HW pump remains enabled On

Lead & lag pumps modulate together to meet DP setpoint Good

After time delay, lead pump disables and lag pump becomes the lead Good P

New lead pump maintains DP setpoint Good P
Release all overrides

System returns to normal operation Normal P
HW Pump Failure Value/Result P/F Notes
With the system enabled, manually turn off the lead pump

Pump failure alarm is generated in BAS Alarm

Lag pump enables after time delay and becomes the lead On 4

New lead pump maintains DP setpoint Good
Turn the disabled pump back on

Pump failure alarm returns to normal Normal P

Lead pump remains enabled On P
Boiler Failure Value/Result P/F Notes
With the system enabled, manually turn off the lead boiler/pump

Standby boiler and associated boiler pump enable On

The HW supply temp setpoint is reset to the default setpoint Good

Standby boiler stages via its internal controls to meet setpoint Good
Turn the disabled boiler back on

The HW supply temp setpoint returns to the OAT reset value Good P
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pumps will not rotate.

Project Missoula Public library
Date 8/11/2020
Building 455 East Main Street
Location Missoula, MT
Tag Heating Water System
System Disable Value/Result P/F Notes
With the system enabled, lower the OAT enable setpoint below the current OAT
Boilers are disabled Off
HW pump is disabled Off 5
HW system is disabled Off
Notes
1 The lead boiler does not enable until the HW pump meets the system DP setpoint.
5 The HW pumps rotate on Wednesdays at 12pm based on runtime. If the current lead pump has the lower runtime the

3 The min speed of the HW pumps is set at 0%/20 Hz

The lag pump comes on after about 60 seconds.

off.

The HW system has a delayed shutdown where the HW pump runs for 5 minutes before the system completely shuts

IMEG Commissioning Services
Missoula Public library - Missoula, MT

Heating Water System
Page 4 of 4



Functional Test Procedures

Missoula Public Library
Missoula, MT

Project Information

Functional System Testing Sign-off:

Project Missoula Public Library Witnesses acknowledge completion of testing procedure by initialing below.
Date 6/11/2021 Organization Representative Initial Date
Building 455 East Main Street Missoula Public Library Owner
Location Missoula, MT IMEG Corp. Michael Giere Cx Agent MG 6/11/2021
Tag Floor Troughs
Functional Testing Record
Setpoints Point-to-Point
Temp Flow Space Temp Sensor Damper Actuation HW Valve Position

Occ Occ Unocc | Unocc SCH Notes

Clg Htg Clg Htg H/C (°F) (°F) Open  Closed 0% 100%

Tag Serves °F °F °F °F CFM BAS Act P/F Act Act P/F Act | TU DAT Act | TU DAT P/F
FT-1A Cafe 106 (N) 72 68 85 60 520 72 73 P Open | Closed P 0% 67 100% 91 P
FT-1A Café 106 (N) 72 68 85 60 520 Open | Closed P 67 88 P
FT-1A Café 106 (N) 72 68 85 60 340 Open | Closed P 67 90 P
FT-1A Café 106 (S) 72 68 85 60 340 71 73 P Open | Closed P 0% 67 100% 91 P
FT-1A Café 106 (S) 72 68 85 60 340 Open | Closed P 67 89 P
FT-1A Cafe 106 (S) 72 68 85 60 340 Open | Closed P 67 90 P
FT-1A Circulation 113 72 68 85 60 520 73 73 P Open | Closed P 0% 66 100% 89 P
FT-1A Circulation 113 72 68 85 60 520 Open | Closed P 66 92 P
FT-1A Circulation 113 72 68 85 60 520 Open | Closed P 66 90 P
FT-1A Cataloging 116 72 68 85 60 520 74 74 P Open | Closed P 0% 66 100% 88 P
FT-1A MCAT Workroom 119 72 68 85 60 520 75 74 P Open | Closed P 0% 67 100% 87 P
FT-1A MCAT Workroom 119 72 68 85 60 520 Open | Closed P 67 91 P
FT-1A Gaming Lounge 126 72 68 85 60 520 73 73 P Open | Closed P 0% 65 100% 87 P
FT-1A Gaming Lounge 126 72 68 85 60 520 Open | Closed P 65 90 P
FT-1A Gaming Lounge 126 72 68 85 60 520 Open | Closed P 65 91 P
FT-1A Teen Lounge 130 72 68 85 60 520 72 73 P Open | Closed P 0% 68 100% 93 P
FT-1A Teen Lounge 130 72 68 85 60 520 Open Closed P 68 92 P
FT-1A Teen Lounge 130 72 68 85 60 520 Open Closed P 68 93 P
FT-1A Teen Lounge 130 72 68 85 60 520 Open Closed P 68 93 P
FT-1B Office 127 72 68 85 60 520 74 75 P Open | Closed P 0% 68 100% 89 P
FT-2B Live Lab 136 72 68 85 60 340 72 73 P Open | Closed P 0% 67 100% 90 P
FT-2B Live Lab 136 72 68 85 60 340 Open | Closed P 67 92 P
FT-1A Discovery 201 72 68 85 60 520 72 70 P Open | Closed P 0% 64 100% 89 P
FT-1A Discovery 201 72 68 85 60 520 Open | Closed P 64 91 P
FT-1A Discovery 201 72 68 85 60 520 Open | Closed P 64 87 P
FT-1A Parent Col. 206 72 68 85 60 520 71 70 P Open | Closed P 0% 65 100% 90 P
FT-1A Parent Col. 206 72 68 85 60 520 Open | Closed P 65 88 P
FT-1A Office 211 72 68 85 60 520 73 73 P Open | Closed P 0% 66 100% 90 P
FT-1A Open Office 218 72 68 85 60 520 73 72 P Open | Closed P 0% 65 100% 88 P
FT-1A Open Office 218 72 68 85 60 520 Open | Closed P 65 89 P
FT-1A Staff Lounge 220 72 68 85 60 520 72 71 P Open | Closed P 0% 64 100% 87 P
FT-1A Preschool 234 72 68 85 60 520 74 72 P Open | Closed P 0% 65 100% 88 P
FT-1A Preschool 234 72 68 85 60 520 Open | Closed P 65 90 P
FT-1A Preschool 234 72 68 85 60 520 Open | Closed P 65 91 P
FT-1A Preschool 234 72 68 85 60 520 Open | Closed P 65 92 P
FT-1A Art 236 72 68 85 60 520 72 70 P Open | Closed P 0% 66 100% 87 P
FT-1A Art 236 72 68 85 60 520 Open | Closed P 66 86 P
FT-1A Montana Reading 301 72 68 85 60 520 73 74 P Open | Closed P 0% 66 100% 90 P
FT-1A Montana Reading 301 72 68 85 60 520 Open | Closed P 66 91 P
FT-1A Montana Reading 301 72 68 85 60 520 Open | Closed P 66 88 P
FT-1A Montana secure 302 72 68 85 60 520 74 74 P Open | Closed P 0% 67 100% 87 P
FT-1A Montana secure 302 72 68 85 60 520 Open | Closed P 67 88 P
FT-1A Periodicals 309 72 68 85 60 520 73 74 P Open | Closed P 0% 67 100% 87 P
FT-1A Periodicals 309 72 68 85 60 520 Open | Closed P 67 86 P
FT-1A Periodicals 309 72 68 85 60 520 Open | Closed P 67 88 P
FT-1A Periodicals 309 72 68 85 60 520 Open | Closed P 67 88 P
FT-1A Workroom 310 72 68 85 60 520 72 74 P Open | Closed P 0% 66 100% 91 P
FT-1A Service Area 313 72 68 85 60 520 74 74 P Open | Closed P 0% 66 100% 92 P
FT-1A Service Area 313 72 68 85 60 520 Open | Closed P 66 89 P
FT-1A Service Area 313 72 68 85 60 520 Open | Closed P 66 89 P
FT-1A Service Area 313 72 68 85 60 520 Open | Closed P 66 90 P
FT-1A Prefunction 405 72 68 85 60 520 73 75 P Open | Closed P 0% 66 100% 91 P
FT-1A Prefunction 405 72 68 85 60 520 Open | Closed P 66 91 P
FT-1A Blackfoot 410 72 68 85 60 520 75 74 P Open | Closed P 0% 65 100% 87 P
FT-1A Blackfoot 410 72 68 85 60 520 Open | Closed P 65 86 P
FT-1A Blackfoot 410 72 68 85 60 520 Open | Closed P 65 87 P
FT-1A Prefunction 412 72 68 85 60 520 78 75 P Open | Closed P 0% 65 100% 90 P
FT-1A Prefunction 412 72 68 85 60 520 Open | Closed P 65 90 P
FT-1A Prefunction 412 72 68 85 60 520 Open | Closed P 65 91 P
FT-1A Prefunction 412 72 68 85 60 520 Open | Closed P 65 88 P
FT-1A Prefunction 412 72 68 85 60 520 Open | Closed P 65 89 P
FT-1A Meeting Room 402 72 68 85 60 520 Open | Closed P 65 90 P
FT-2A Office 406 72 68 85 60 340 71 73 P Open | Closed P 0% 65 100% 88 P
FT-2A urTice 4U7 /2 638 35 60 340 72 /4 P Open Closed P 0% 65 100% 90 P
Notes

1|

IMEG Commissioning Services

Missoula Public Library - Missoula, MT

Floor Troughs
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Functional Test Procedures

Missoula Public Library
Missoula, MT

Project Information

Project Missoula Public Library
Date 6/11/2021

Building 455 East Main Street
Location |Missoula, MT

Tag Floor Troughs

System Narrative

The floor troughs are located all around the building in almost ever open space as well as closed room. They are the main supply for heating and cooling fed from their respective air handlers. Each
floor has two air handlers serving the west and east side troughs. Each trough has an actuating damper that controls the quantity of air based on the frequencey of which it opens and closes.
Additionally, a heating coil is added for reheat if needed.

Functional Testing Record

Unit Information

Functional Test

Heating Cooling Satisfied/Deadband Room Temp Alarms
Room Setpoint HV.V.VaIve Damper DAT Room St H\{\I.Valve Damper DAT Room Sein HV.V.VaIve Damper High Room | Low Room Notes
Temp Position (%) Status Temp Position (%) Status Temp Position (%) Status Temp Temp
Tag Serves P/F P/F P/F ]90degFfor| 55degF P/F
5 min for 5 min

FT-1A  |Café 106 (N) 72 78 100% Open 91 P 72 64 0% Open 67 P 72 72 0% Closed P P P P
FT-1A  [Café 106 (N) Open 88 P Open 67 P Closed P

FT-1A [Café 106 (N) Open 90 P Open 67 P Closed P

FT-1A [Café 106 (S) 71 78 100% Open 91 P 71 64 0% Open 67 P 71 71 0% Closed P P P P
FT-1A [Café 106 (S) Open 89 P Open 67 P Closed P

FT-1A [Café 106 (S) Open 90 P Open 67 P Closed P

FT-1A  [Circulation 113 73 78 100% Open 89 P 73 64 0% Open 66 P 73 73 0% Closed P P P P
FT-1A  [Circulation 113 Open 92 P Open 66 P Closed P

FT-1A  [Circulation 113 Open 90 P Open 66 P Closed P

FT-1A [Cataloging 116 74 78 100% Open 88 P 74 64 0% Open 66 P 74 74 0% Closed P P P P
FT-1A  |[MCAT Workroom 119 75 78 100% Open 87 P 75 64 0% Open 67 P 75 75 0% Closed P P P P
FT-1A  |MCAT Workroom 119 Open 91 P Open 67 P Closed P

FT-1A  |Gaming Lounge 126 73 78 100% Open 87 P 73 64 0% Open 65 P 73 73 0% Closed P [ P P
FT-1A  |Gaming Lounge 126 Open 90 P Open 65 P Closed P

FT-1A |Gaming Lounge 126 Open 91 P Open 65 P Closed P

FT-1A  |Teen Lounge 130 72 78 100% open 93 P 72 64 0% open 68 P 72 72 0% Closed P P P P
FT-1A [Teen Lounge 130 Open 92 P Open 68 P Closed P

FT-1A [Teen Lounge 130 Open 93 P Open 68 P Closed P

FT-1A [Teen Lounge 130 Open 93 P Open 68 P Closed P

FT-1B Office 127 74 78 100% Open 89 P 74 64 0% Open 68 P 74 74 0% Closed P P P P
FT-2B Live Lab 136 72 78 100% Open 90 P 72 64 0% Open 67 P 72 72 0% Closed P P P P
FT-2B  [Live Lab 136 Open 92 P Open 67 P Closed P

FT-1A Discovery 201 72 78 100% Open 89 P 72 64 0% Open 64 P 72 72 0% Closed P P P P
FT-1A  |Discovery 201 Open 91 P Open 64 P Closed P

FT-1A  |Discovery 201 Open 87 P Open 64 P Closed P

FT-1A  [Parent Col. 206 71 78 100% Open 90 P 71 64 0% Open 65 P 71 71 0% Closed P P P P
FT-1A  [Parent Col. 206 Open 88 P Open 65 P Closed P

FT-1A  [Office 211 73 78 100% Open 90 P 73 64 0% Open 66 P 73 73 0% Closed P P P P
FT-1A  |Open Office 218 73 78 100% Open 88 P 73 64 0% Open 65 P 73 73 0% Closed P P P P
FT-1A  |Open Office 218 Open 89 P Open 65 P Closed P

FT-1A  [Staff Lounge 220 72 78 100% Open 87 P 72 64 0% Open 64 P 72 72 0% Closed P P P P
FT-1A  [Preschool 234 74 78 100% Open 88 P 74 64 0% Open 65 P 74 74 0% Closed P P P P
FT-1A  |Preschool 234 Open 90 P Open 65 P Closed P

FT-1A  [Preschool 234 Open 91 P Open 65 P Closed P

FT-1A  [Preschool 234 Open 92 P Open 65 P Closed P

FT-1A  |Art 236 72 78 100% Open 87 P 72 64 0% Open 66 P 72 72 0% Closed P P P P
FT-1A  [Art 236 Open 86 P Open 66 P Closed P

FT-1A  [Montana Reading 301 73 78 100% Open 90 P 73 64 0% Open 66 P 73 73 0% Closed P P P P
FT-1A |Montana Reading 301 Open 91 P Open 66 P Closed P

FT-1A |Montana Reading 301 Open 88 P Open 66 P Closed P

FT-1A  |Montana secure 302 74 78 100% Open 87 P 74 64 0% Open 67 P 74 74 0% Closed P P P P
FT-1A  |Montana secure 302 Open 88 P Open 67 P Closed P

FT-1A  [Periodicals 309 73 78 100% Open 87 P 73 64 0% Open 67 P 73 73 0% Closed P P P P
FT-1A  |Periodicals 309 Open 86 P Open 67 P Closed P

FT-1A  |Periodicals 309 Open 88 P Open 67 P Closed P

FT-1A  |Periodicals 309 Open 88 P Open 67 P Closed P

FT-1A  [Workroom 310 72 78 100% Open 91 P 72 64 0% Open 66 P 72 72 0% Closed P P P P
FT-1A  [Service Area 313 74 78 100% Open 92 P 74 64 0% Open 66 P 74 74 0% Closed P P P P
FT-1A  [Service Area 313 Open 89 P Open 66 P Closed P

FT-1A  [Service Area 313 Open 89 P Open 66 P Closed P

FT-1A  [Service Area 313 Open 90 P Open 66 P Closed P

FT-1A  [Prefunction 405 73 80 100% Open 91 P 73 64 0% Open 66 P 73 73 0% Closed P P P P
FT-1A  |Prefunction 405 Open 91 P Open 66 P Closed P

FT-1A  |[Blackfoot 410 75 80 100% Open 87 P 75 64 0% Open 65 P 75 75 0% Closed P [ P P
FT-1A  |[Blackfoot 410 Open 86 P Open 65 P Closed P

FT-1A  [Blackfoot 410 Open 87 P Open 65 P Closed P

FT-1A  [Prefunction 412 78 80 100% Open 90 P 78 64 0% Open 65 P 78 78 0% Closed P P P P
FT-1A  [Prefunction 412 Open 90 P Open 65 P Closed P

FT-1A  [Prefunction 412 Open 91 P Open 65 P Closed P

FT-1A  [Prefunction 412 Open 88 P Open 65 P Closed P

FT-1A  [Prefunction 412 Open 89 P Open 65 P Closed P

FT-1A  |[Meeting Room 402 Open 90 P Open 65 P Closed P

FT-2A  |Office 406 71 78 100% Open 88 P 71 64 0% Open 65 P 71 71 0% Closed P P P P
FT-2A [Oftfice 407 72 /8 100% Open 90 P 72 64% 0% Open 6500% P 72 72 0% Closed P P P P
Notes

11 |

IMEG Commissioning Services
Missoula Public Library - Missoula, MT

<SIMEG

Floor Troughs

Page 2 of 2



Functional Test Procedures
Missoula Public Library

Missoula, MT

Project Information

Functional System Testing Sign-off:

Project Missoula Public Library Witnesses acknowledge completion of testing procedure by initialing below.
Date 8/23/2020 Organization Representative Function Initial Date
Building 455 East Main Street Missoula Public Library Owner
Location Missoula, MT IMEG Corp. Michael Giere Commissioning Agent MG 8/23/2020
Tag LUH, UH, & EUH
Functional Testing Record
B Setpoints Point-to-Point
Temp Flow Space Temp Sensor HW Valve Position CHW Valve Position
Occ Occ Unocc | Unocc SCH Notes
Clg Htg Clg Htg H/C (°F) (°F) 0% 100% 0% 100%
Tag Serves °F °F °F °F CFM BAS Act P/F Act DAT Act DAT P/F Act DAT Act DAT P/F
LUH-1 Stair A STAO1 68 68 180 72 71.8 0% 70 100% 92
LUH-2 Stair A STAO1 68 68 180 70 95
LUH-3 Vestibule 107 75 68/45 75 68/45 430
LUH-4 Vestibule 107 75 68/45 75 68/45 430
LUH-5 [Vestibule 006 68 68 360 69 69 P
LUH-6 Vestibule 006 68 68 360 69 69 P
LUH-7 Lobby 007 68 68 360 70 69 P
LUH-8 Lobby 007 68 68 360 70 69 P
LUH-9 Vestibule 003 68 68 360 70 70 P
LUH-10 |Stair B STBOO 68 68 360 70 71 P
LUH-11  |Stair ASTAO4 68 68 360 77 76 P
LUH-12 |AV Room 403 75 75 350 71 72 P 0% 72 100% 60 P
LUH-13 Data 137 75 75 350 70 71 P 0% 71 100% 59 P
LUH-14 |Data 137 75 75 350 70 70 P 0% 70 100% 59 P
LUH-15 Data 225 75 75 350 72 70 P 0% 70 100% 58 P
LUH-16 |Data 225 75 75 350 71 70 P 0% 70 100% 59 P
LUH-17 Data 225 75 75 350 71 71 P 0% 71 100% 57 P
LUH-18 Data 319 75 75 350 70 71 P 0% 71 100% 59 P
LUH-19 |Data421 75 75 350 72 70 P 0% 70 100% 58 P
UH-1 Loading 112A 72 60 730 69 68 P 0% 68 100% 103
UH-2 Loading 112A 72 60 730 0% 68 100% 108
EUH-1 Yard Equip. 10 60 60 350 71.1 72.3 P
EUH-2 Storage 11 60 60 350 68.9 70.8 P
EUH-3 Storage 12 60 60 350 69.8 70.2 P
EUH-4 Storage 13 60 60 350 68.8 70.1 P
EUH-5 Elevator 08 60 60 350 75.1 75.3 P 1
EUH-6 Em. Gen. 05 60 60 350 75.1 77.3 P
Notes
1 Unit heater thermostat is also linked to EF-7, which provides cooling for the elevator equipment room.
2
3
4
5
6
7
8
9
10

IMEG Commissioning Services
Missoula Public Library - Missoula, MT
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Functional Test Procedures

Missoula Public Library
Missoula, MT

Project Information

Project Missoula Public Library
Date 8/23/2020

Building 455 East Main Street
Location |[Missoula, MT

Tag LUH, UH, & EUH

s

MEG

System Narrative

Various unit heaters are placed in the building providing a mixture of three capabilities: chilled water cooling, hot water heating, and electric heat. The data rooms are equipped with cooling only equipment, the basement garage has

only electric heat equipment, and more unique spaces such as the main lobby entry contains all three capabilities. Some parts of this test don't apply to the equipment with limited capabilities.

Functional Testing Record

Unit Information

Functional Test

Heating Cooling Satisfied/Deadband
Room . Fan HW Valve CHW Valve | Elc Heating Room . Fan HW Valve CHW Valve | Elec Heating Room . Fan HW Valve | CHW Valve Ele'c
Setpoint . . . DAT Setpoint . . . DAT Setpoint . . Heating Notes
Temp Status | Position (%) | Position (%) | Coil Status Temp Status | Position (%) | Position (%) | Coil Status Temp Status | Position (%) | Position (%) Coil Status
Tag Serves P/F P/F P/F
LUH-1  |Stair A STAO1 70 78 On 100% 92 70 70 Off 0%
LUH-2 |Stair ASTAO1 On 95 Off
LUH-3  |Vestibule 107
LUH-4 |Vestibule 107
LUH-5 |Vestibule 006 69 86 On On 110 P 69 69 off Off P
LUH-6 |Vestibule 006 69 86 On On 105 P 69 69 Off Off P
LUH-7 |Lobby 007 70 86 On On 108 P 70 70 Off Off P
LUH-8 |Lobby 007 70 86 On On 112 P 70 70 Off Off P
LUH-9 [|Vestibule 003 70 86 On On 110 P 70 70 Off Off P
LUH-10 |[Stair B STBOO 70 86 On On 108 P 70 70 Off Off P
LUH-11 |Stair ASTAO4 78 86 On On 106 P 78 72 On 0% 78 P 78 78 Off Off P
LUH-12 [AV Room 403 71 65 On 100% 60 P 71 71 Off 0% P
LUH-13 |[Data 137 70 65 On 100% 59 P 70 70 Off 0% P
LUH-14 |Data 137 70 65 On 100% 59 P 70 70 Off 0% P
LUH-15 [Data 225 72 65 On 100% 58 P 72 72 Off 0% P
LUH-16 |[Data 225 71 65 On 100% 59 P 71 71 Off 0% P
LUH-17 [|Data 225 71 65 On 100% 57 P 71 71 Off 0% P
LUH-18 [Data 319 70 65 On 100% 59 P 70 70 Off 0% P
LUH-19 [Data 421 72 65 On 100% 58 P 72 72 Off 0% P
UH-1 |Loading 112A 69 78 On 100% 103 P 70 60 Off 0% P
UH-2  |Loading 112A On 100% 108 P 70 60 Off 0% P
EUH-1 |Yard Equip. 10 71.1 75 On On 99 P 72.5 63 Off Off P
EUH-2 |Storage 11 68.9 73 On On 102 P 71.2 63 Off Off P
EUH-3 |Storage 12 69.8 73 On On 106 P 72.1 63 Off Off P
EUH-4 |Storage 13 68.8 73 On On 105 P 72.4 63 Off Off P
EUH-5 |Elevator 08 75.1 80 On On 101 P 76.4 60 Off Off P
EUH-6 |Em. Gen. 05 75.1 80 On On 118 P 75.5 63 Off Off P
Notes
11
12
13
14
15
16
17
18
19
20

IMEG Commissioning Services
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Functional Test Procedures

Missoula Public Library

Missoula, MT

Project Information

> N

<

S

MEG

Functional System Testing Sign-off:

Project Missoula Public Library Witnesses acknowledge completion of testing procedure by initialing below.
Date 8/10/2020 Organization Representative Function Initial Date
Building 455 East Main Street Missoula Public Library Owner
Location Missoula, MT IMEG Corp. Michael Giere Commissioning Agent MG 8/10/2020
Tag FCUs
Functional Testing Record
B Setpoints Point-to-Point Point-to-Point
Temp Flow Space Temp Sensor Fan Status HHW % Command CHW % Command
Occ Occ Unocc | Unocc SCH Notes
Clg Htg Clg Htg H/C (°F) (°F) On Off 0% 100% 0% 100%
Tag Serves °F °F °F °F CFM BAS Act P/F Act Act P/F Act | TU DAT Act | TUDAT | P/F Act |TUDAT| Act |TUDAT P/F
Ceiling Fan Coil Units
FC-1 Service 103 72 68 100 60 380 70 70.9 P On Off P 0% 70 100% 101 P 0% 68 100% 59 P
FC-2 Kitchen 104 72 68 100 60 550 69.5 711 P On Off P 0% 71 100% 104 P 0% 68 100% 60 P
FC-3 Toilet 219 72 68 100 60 380 72.5 73.7 P On Off P 0% 73 100% 105 P 0% 68 100% 61 P
FC-4 Shop 001 72 68 100 60 550 69 71.3 P On Off P 0% 71 100% 108 P 0% 68 100% 59 P
Underfloor Fan Coil Units
UFC-1 Water Area 235 74 68 85 60 1580 On Off P 0% 68 100% 96 P
UFC-2 118 & 119 1500 On Off P
UFC-3 MCAT 117 1500 On Off P
Notes
1 Units control to maintain a plenum pressure below their respective zone.
2
3

IMEG Commissioning Services
Missoula Public Library - Missoula, MT
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Functional Test Procedures
Missoula Public Library

<SIMEG

Missoula, MT
Project Information System Narrative
Project Missoula Public Library There are two types of fan coil units in the library. Some, are mounted on the ceiling and the other three are beneath the floor as booster fans. FCU-1 through FCU-4 are equipped with heating
Date 8/10/2020 and cooling capabilities through hot and chilled water. UFC-1 is a heating only box providing heat to the perimeter zone. Lastly, UFC-2 and UFC-3 are just booster fans to provide supplemental
Building  |455 East Main Street pressure to the far away, underfloor zones. These units have neither heating or cooling coils but will help maintain a subfloor pressure of .06 inches of water pressure.
Location |Missoula, MT
Tag FCUs
Functional Testing Record
Unit Information Functional Test
Heating Cooling Unoccupied/Satisfied/Deadband
Room . Fan HW Valve CHW Valve Room . Fan HW Valve CHW Valve Room . Fan HW Valve CHW Valve
Setpoint . . DAT Setpoint . . DAT Setpoint . L Notes
Temp Status | Position (%) | Position (%) Temp Status | Position (%) | Position (%) Temp Status [ Position (%) | Position (%)
Tag Serves P/F P/F P/F
Ceiling Fan Coil Units
FC-1 Service 103 70 75 On 100% 0% 101 P 70 65 On 0% 100% 59 P 70 70 Off 0% 0% P
FC-2 Kitchen 104 70 75 On 100% 0% 104 P 70 65 On 0% 100% 60 P 70 70 Off 0% 0% P
FC-3 Toilet 219 72 75 On 100% 0% 105 P 72 65 On 0% 100% 61 P 72 72 Off 0% 0% P
FC-4 Shop 001 69 75 On 100% 0% 108 P 70 64 On 0% 100% 59 P 70 70 Off 0% 0% P
Underfloor Fan Coil Units
UFC-1 |Water Area 235 72 78 On 100% 96 P 72 65 On 0% 68 P 72 72 Off 0% P
UFC-2 118 & 119
UFC-3 |MCAT 117
Notes
11
12
13
IMEG Commissioning Services FCUs
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Functional Test Procedures
Missoula Public Library

Missoula, MT

Project Information

Project Missoula Public Library
Date 6/11/2021

Building 455 East Main Street
Location Missoula, MT

Tag Lighting Controls

<IMEG

Functional System Testing Sign-off:

Witnesses acknowledge completion of testing procedure by initialing below.

Organization Representative Function Initial Date
Missoula Public Library Owner 6/11/2021
IMEG Corp. Troy Kelley CxA TK 6/11/2021

Functional Testing Record:

Utilize the following test procedures In all spaces listed in the table below

Sequence Test 1: Manual Switch Control

Sequence Test 5: Occupancy Sensor with no Manual Override

Manual Lighting Control

Automatic Lighting Control

Press the button for the applicable circuit

Enter the space to trip the occupancy sensor

Correct fixtures turn on

Correct fixtures turn on

Press the button for the applicable circuit again

With fixtures on, leave the space and wait 20 minutes

Correct fixtures turn off

Correct fixtures turn off

Sequence Test 2: Timer Switch

Sequence Test 6: Vacancy Sensor with Manual Override Dimming Switch

Manual Control

Manual Lighting Control

Press the button for the applicable circuit

Enter the space to trip the occupancy sensor

Correct fixtures turn on

Correct fixtures remain off

Press the button for the applicable circuit again

Press the button for the applicable circuit

Correct fixtures turn off

Correct fixtures turn on

Automatic Control

Slide dimmer switch to lowest level

With fixtures on wait 5 minutes

Correct fixtures dim to lowest output level

Correct fixtures turn off

Slide dimmer switch to highest level

Sequence Test 3: Occupancy Sensor with Manual Override Switch

Correct fixtures brighten to highest output level

Manual Control

Automatic Control

Enter the space to trip the occupancy sensor

With fixtures on, leave the space and wait 10 minutes

Correct fixtures turn on

Correct fixtures turn off

Press the button for the applicable circuit

Sequence Test 7: Lighting Control Panel

Correct fixtures turn off

Manual Lighting Control

Press the button for the applicable circuit again

Press manual override button in LCP

Correct fixtures turn on

Correct lighting circuit turns on

Automatic Control

Reset manual override button in LCP

With fixtures on, leave the space and wait 20 minutes

Correct lighting circuit turns off

Correct fixtures turn off

Automatic Lighting Control (Option 1)

Re-enter room

Note initial schedule for associated relay/lighting circuit

Correct fixtures turn on

Adjust schedule in LCP to have an "ON" time 5 minutes from current time and

Sequence Test 4: Interior Photocell

and an "OFF" time 10 minutes from current time

Automatic Lighting Control

Correct lighting circuit turns on after 5 minutes

Simulate ambient daylight levels at sensor of 0 footcandles

Correct lighting circuit turns off after 10 minutes

Correct fixtures brighten to highest output level

Reset LCP schedule to initial conditions

Simulate ambient daylight levels at sensor of 30 footcandles

Automatic Lighting Control (Option 2)

Correct fixtures dim to lowest output level

Note initial schedule for associated relay/lighting circuit

Automatic Lighting Control (Option 2)

Observe lighting circuit at the scheduled "ON" time

Observe associated lighting circuits at dusk

Correct lighting circuit turns on

Correct lighting circuits turn on

Observe lighting circuit at the scheduled "OFF" time

Observe associated lighting circuits at dawn

Correct lighting circuit turns off

Correct lighting circuits turn off

Correct lighting circuit turns off

IMEG Commissioning Services
Missoula Public Library - Missoula, MT

Lighting Controls
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Functional Test Procedures

Missoula Public Library
Missoula, MT

<IMEG

Functional Test Procedure

Switch/Sensor Installation Applicable Manual Control Automatic Control
Correct
Lighting PI Circuit Locati S
Room Name Bl AL Sensor Type ircuit/ Switch/Sensor ocation L On Dimmer off On off Notes
Symbol Relay Correct? Test
Installed?
P/F P/F | (See Above) P/F P/F P/F P/F P/F
Lower Level
03 Vestibul
est .u N TWC Touch Screen Wall Controller | g, h, n P P P P P N/A N/A
(14 Parking)
03 Vestibul
estibuie TWC Touch Screen Wall Controller | j, k, | P P P P P N/A N/A
(07 Lobby)
03 Vestibul d ef,
estibule TWC Touch Screen Wall Controller | ¢ € p p p p p N/A N/A
(01 Shop) uc
13 Storage TS Timmer Switch P P 2 P N/A P N/A P
12 Storage TS Timmer Switch P P 2 P N/A P N/A P
11 Storage TS Timmer Switch P P 2 P N/A P N/A P
10 Yard Equip TS Timmer Switch P P 2 P N/A P N/A P
08 Elev Closet S Single Pole Switch P P 1 P N/A P N/A N/A
05 Emergency . .
Gen S Single Pole Switch P P 1 P N/A P N/A N/A
04 Elec S Single Pole Switch P P 1 P N/A P N/A N/A
02 Mechanical S Single Pole Switch P P 1 P N/A P N/A N/A
1st Floor
102 Toilet WO0s Wall Mounted Occ Sensor p p 3 P N/A p p p
Switch
Wall M
104 Kitchen WO0s all Mounted Occ Sensor p p 3 P N/A p p p
Switch
? bl ’
135 Maker Space KP Keypad 2 ) ¢ p p 6 P p p N/A N/A
a,b,c,
135 Maker Space KP Keypad q P P 6 P P P N/A N/A
Ceiling Mounted V b, ¢,
135Maker Space Cvs etling iounted Vacancy 1 &b, ¢ p p 6 N/A N/A N/A N/A p
Sensor d
Ceiling Mounted V b, ¢,
135 Maker Space Cvs elling Vounted Vacancy 1 &5, ¢ p p 6 N/A N/A N/A N/A p
Sensor d
133 Storage TS Timmer Switch P P 2 P N/A P N/A P
139 Climbing TWC Touch Screen Wall Controller | t,r, g P P P P P N/A N/A
134 Class KP Keypad a,be P P 6 P P P N/A N/A
Ceiling M ted V
134 Class cvs efling violnted Yacancy a,b p p 6 N/A N/A N/A N/A p
Sensor
Ceiling M ted V
134 Class cvs efling viotinted Yacancy a,b p p 6 N/A N/A N/A N/A p
Sensor
a,b,c
119 MCAT KP Keypad d P P 6 P P P N/A N/A
Ceiling M ted V
119 MCAT cvs etiing Viounted Vacancy p p 6 N/A N/A N/A N/A p
Sensor
Ceiling M ted V
119 MCAT cvs efling violinted Yacancy p p 6 N/A N/A N/A N/A p
Sensor
121 Studio WOSD Wall Mounted Occ Sensor P p 6 P p p N/A p
Switch with Dimmer
120 Studio WOSD Wall Mounted Occ Sensor p p 6 P p p N/A p
Switch with Dimmer
Wall M
118 Control WOSD all Mounted Occ Sensor p p 6 P p p N/A p
Switch with Dimmer
116 Cataloging KP Keypad P P P P P N/A N/A
116 Cataloging Ccos Ceiling Mounted Occ Sensor P P N/A N/A N/A P P
127 Office WOSD Wall Mounted Occ Sensor p p 6 P p p N/A p
Switch with Dimmer
Wall M
11017 WOSD all Mounted Occ Sensor p p 6 P p p N/A p
Switch with Dimmer
109 As.s. Dir. WOSD Wall I\./Iount.ed OFc Sensor P P 6 p P p N/A P
Office Switch with Dimmer
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Functional Test Procedures
Missoula Public Library

<IMEG

Missoula, MT
123 Womens CcoS Ceiling Mounted Occ Sensor N/A N/A N/A P P
124 Mens CcoS Ceiling Mounted Occ Sensor N/A N/A N/A P P
2nd Floor
a,b,c
dl el fl
g h,j,
1,02,k
200 Level 2 TWC Touch Screen Wall Controller |I, m, n1, P P P N/A N/A
n2, o,
pl, p2,
t,u,v,
W, X,y
. a, bl,
201 Discovery TWC Touch Screen Wall Controller b2 e P P P N/A N/A
201 Discovery PC Photocell N/A P N/A N/A N/A
201 Discovery PC Photocell N/A P N/A N/A N/A
Wall M t S
Study WOS a oun ?d Occ Sensor p N/A p p p
Switch
WallM ted Occ S
Study WOS all Viounted e sensor P N/A P P P
Switch
Study WOS Wall I\/Iounte.d Occ Sensor P N/A P P P
Switch
236 Art KP Keypad a,b,c P P P N/A N/A
Ceiling M ted V
236 Art cvs eliing Mounted Vacancy 1 o ' ¢ N/A N/A N/A N/A p
Sensor
Ceiling M ted V
236 Art cvs eliing Mounted Vacancy 1 5 'y ¢ N/A N/A N/A N/A p
Sensor
7’ bl ’
Program Room DS Dimmer Switch ad ec P P P N/A N/A
Ceiling M ted V
Program Room Vs efling viotinted Vacancy N/A N/A N/A N/A p
Sensor
Ceiling M ted V
Program Room cvs efling Mounted Vacancy N/A N/A N/A N/A p
Sensor
Program Room PC Photocell N/A P N/A N/A N/A
221A Closet WO0s Wall Mounted Occ Sensor P N/A p p p
Switch
’ bl ]
220 Staff Lounge KP Keypad 2 q ¢ P P P N/A N/A
220 Staff Lounge DS Dimmer Switch e P P P N/A N/A
Ceiling M ted V
220 Staff Lounge Cvs efling vViounted vacancy N/A N/A N/A N/A p
Sensor
Ceiling M ted V
220 Staff Lounge Cvs efling viotinted Vacancy N/A N/A N/A N/A p
Sensor
Ceiling M ted V
220 Staff Lounge cvs efling Mounted Vacancy N/A N/A N/A N/A p
Sensor
WallM ted Occ S
Comfort WOQOS a oun é cc>ensor P N/A P P P
Switch
Toy Wash WOS2 Dual Relay Wall IVI.ounted Occ ab P N/A p P P
Sensor Switch
Mech Closet S Single Pole Switch P N/A P N/A N/A
245 Storage TS Timmer Switch P N/A P N/A
a, bl,
Open Office TWC Touch Screen Wall Controller | b2, c1, P P P N/A N/A
c2,h,g
Wall M ted Occ S
226 Unisex WOS all Mounted Hce sensor p N/A p p p
Switch
227 Family Toilet | WOS Wall Mounted Occ Sensor P N/A p P p
Switch
298 Womens WOS Wall Mounte.d Occ Sensor P N/A p P P
Switch
Wall M
229 Unisex WO0s all Mounted Occ Sensor P N/A p P p
Switch
230 Janitor TS Timmer Switch P N/A P N/A P
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Functional Test Procedures
Missoula Public Library

Missoula, MT
Wall M ted Occ S
231 Unisex WO0S all Mounted Hce sensor p N/A p P p
Switch
232 Mens WOS Wall Mounte.d Occ Sensor P N/A P P P
Switch
224 Elec S Single Pole Switch P N/A P N/A N/A
225 Data TS Timmer Switch P N/A P N/A P
213 Office KP Keypad P P P N/A N/A
213 Office cvs Ceiling Mounted Vacancy N/A N/A N/A N/A p
Sensor
212 Office KP Keypad P P P N/A N/A
Ceiling M ted V
212 Office cvs efling violinted Yacancy N/A N/A N/A N/A p
Sensor
211 Office KP Keypad a,b P P P N/A N/A
211 Office cvs Ceiling Mounted Vacancy a, b N/A N/A N/A N/A p
Sensor
210 Office KP Keypad a,b P P P N/A N/A
Ceiling M ted V
210 Office cvs efling fviotined Yacancy a,b N/A N/A N/A N/A p
Sensor
209 Consult KP Keypad a,b P P P N/A N/A
Ceiling M ted V
209 Consult cvs etiing Viounted Vacancy a, b N/A N/A N/A N/A p
Sensor
209 Consult PC Photocell a,b N/A P N/A N/A N/A
207 Families Class KP Keypad a,b,c P P P N/A N/A
Ceiling M ted V
207 Families Class| ~ CVS eliing Viounteavacancy | 3 p, ¢ N/A N/A N/A N/A p
Sensor
207 Families Class PC Photocell a,b,c N/A P N/A N/A N/A
216 Office WOSD Wall Mounted Occ Sensor p p p p p
Switch with Dimmer
215 Office WOSD Wall Mounted Occ Sensor P p p p p
Switch with Dimmer
214 Office WOSD Wall Mounted Occ Sensor P p p p p
Switch with Dimmer
1, g2
208 Reception TWC Touch Screen Wall Controller | & I';g| ! P P P N/A N/A
) - gl,82,
208 Reception CcoS Ceiling Mounted Occ Sensor o N/A N/A N/A P P
3rd Floor
b, b2,
cl,c2,
d, e f
hl i’ jl kl
300 Level 3 TWC Touch Screen Wall Controller Lmon P P P N/A N/A
0,02,
p,q,r,
s, t
301 Montana TWC Touch Screen Wall Controller | &%V P P P N/A N/A
Read w
301 Mont
ontana PC Photocell N/A p N/A N/A N/A
Read
301 Mont
ontana PC Photocell N/A p N/A N/A N/A
Read
302 Mont
ontana PC Photocell N/A P N/A N/A N/A
Secure
2
302 Montana DS Dimmer Switch a P p p N/A N/A
Secure
2M
302 Montana DS Dimmer Switch b P p p N/A N/A
Secure
302 Montana Vs Ceiling Mounted Vacancy N/A N/A N/A N/A P
Secure Sensor
302 Montana VS Ceiling Mounted Vacancy N/A N/A N/A N/A p
Secure Sensor
302A Mech S Single Pole Switch P N/A P N/A N/A
302A Mech S Single Pole Switch P N/A P N/A N/A
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Functional Test Procedures
Missoula Public Library

Missoula, MT
WallM ted Occ S
305 Study Rm WO0s all Viounted e sensor P N/A p p p
Switch
Wall M ted Occ S
306 Study Rm WO0s all Viounted e sensor P N/A p p p
Switch
307 Study Rm WOS Wall I\/Iounte.d Occ Sensor P N/A p P P
Switch
Wall M t
308 Study Rm WOos all Mounted Occ Sensor P N/A p p p
Switch
316 Meeting DS Dimmer Switch a P p p N/A N/A
Room
316 Meeting DS Dimmer Switch b P p p N/A N/A
Room
316 Meeti Ceiling M ted V
eeting ovs eiling Mounted Vacancy ab N/A N/A N/A N/A b
Room Sensor
b
312 Demo Kitchen KP Keypad a’U&C’ P p p N/A N/A
Ceiling M ted V
312 Demo Kitchen|  CVS SHng MOHNTEA Macancy N/A N/A N/A N/A p
Sensor
Ceiling M ted V
312 Demo Kitchen|  CVS etiing Viounted Vacancy N/A N/A N/A N/A p
Sensor
312 Demo Kitchen PC Photocell N/A P N/A N/A N/A
311 Storage TS Timmer Switch P N/A P N/A P
310 Work Room DS Dimmer Switch al, a2 P P P N/A N/A
310 Work Room DS Dimmer Switch b P P P N/A N/A
Ceiling M ted V
310 Work Room cvs etiing Viounted Vacancy N/A N/A N/A N/A p
Sensor
Ceiling M ted V
310 Work Room cvs efling fviotined Yacancy N/A N/A N/A N/A p
Sensor
310 Work Room PC Photocell N/A P N/A N/A N/A
Wall M
315 Notary WOSD all Mounted Occ Sensor P p p N/A p
Switch with Dimmer
317 Mech S Single Pole Switch P N/A P N/A N/A
317 Mech S Single Pole Switch P N/A P N/A N/A
320 Family Toilet | WOS Wall Mounted Occ Sensor P N/A p p p
Switch
318 Elec S Single Pole Switch P N/A P N/A N/A
WallM ted Occ S
322 Womens WOS all Mounted Hce sensor p N/A p P p
Switch
Wall M ted Occ S
323 Unisex WO0S all Mounted Hce sensor P N/A p p p
Switch
324 Janitor TS Timmer Switch P N/A P N/A P
Wall M t
325 Unisex WO0S all Mounted Occ Sensor p N/A p p p
Switch
WallM ted Occ S
326 Mens WO0S all Mounted Hce sensor p N/A p P p
Switch
a, b, b2,
309 Periodicals TWC Touch Screen Wall Controller | c1, c2, P P P N/A N/A
d
309 Periodicals PC Photocell N/A P N/A N/A N/A
309 Periodicals PC Photocell N/A P N/A N/A N/A
309 Periodicals PC Photocell N/A P N/A N/A N/A
304 Comm Disp. PC Photocell N/A P N/A N/A N/A
4th Floor
a,b,c
400 Level 4 TWC Touch Screen Wall Controller d e f g P P P N/A N/A
403 AV Room TS Timmer Switch P N/A P N/A P
425 Janitor TS Timmer Switch P N/A P N/A P
422 Elec S Single Pole Switch P N/A P N/A N/A
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Functional Test Procedures
Missoula Public Library

<IMEG

Missoula, MT
421 Data TS Timmer Switch P N/A P N/A
420 Unisex WOS Wall Mounte.d Occ Sensor P N/A P P P
Switch
417 Womens CcoS Ceiling Mounted Occ Sensor N/A N/A N/A P P
418Mens CcosS Ceiling Mounted Occ Sensor N/A N/A N/A P P
411 Prefunction TWC Touch Screen Wall Controller |j, h, k, i P P P N/A N/A
409 Office KP Keypad a, b P P P N/A N/A
iling M V
409 Office cvs Ceiling Mounted Vacancy a,b N/A N/A N/A N/A P
Sensor
409 Office PC Photocell a,b N/A P N/A N/A N/A
408 Office KP Keypad P P P N/A N/A
408 Office cvs Ceiling Mounted Vacancy N/A N/A N/A N/A p
Sensor
408 Office PC Photocell N/A P N/A N/A N/A
407 Office KP Keypad P P P N/A N/A
Ceiling M ted V
407 Office cvs ik N/A N/A N/A N/A p
Sensor
407 Office PC Photocell N/A P N/A N/A N/A
406 Office KP Keypad a,b P P P N/A N/A
Ceiling M ted V
406 Office cvs efling fviotined Yacancy a,b N/A N/A N/A N/A p
Sensor
406 Office PC Photocell a,b N/A P N/A N/A N/A
Stairwells
Stair B LL COs Ceiling Mounted Occ Sensor N/A N/A N/A P P 1
Stair B L1 Ccos Ceiling Mounted Occ Sensor N/A N/A N/A P P 1
Stair B L2 CcoS Ceiling Mounted Occ Sensor N/A N/A N/A P P 1
Stair B L3 CcosS Ceiling Mounted Occ Sensor N/A N/A N/A P P 1
Stair B L4 CcoSs Ceiling Mounted Occ Sensor N/A N/A N/A P P 1
Stair A L1 CcoS Ceiling Mounted Occ Sensor N/A N/A N/A P P 1
Stair A L1 CcoS Ceiling Mounted Occ Sensor N/A N/A N/A P P 1
Stair A L2 CcoS Ceiling Mounted Occ Sensor N/A N/A N/A P P 1
Stair A L3 CcoS Ceiling Mounted Occ Sensor N/A N/A N/A P P 1
Stair A L4 CcoS Ceiling Mounted Occ Sensor N/A N/A N/A P P 1
Site Lighting/Exterior
z1, z3,
z4, 75,
z7, 28,
TWC Touch Screen Wall Controller 29’12310' P P P N/A N/A
213,
z14,
z15,
z16
NOTES
1 Occ sensors in the hallways do not turn the lights completely off, they just dim the lights to 50% when there is no motion in the space for 20 minutes.
2
3
4
5
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Priorities Key:

1 - Affects the operation of the building and/or MKK's
ability to perform commissioning testing.

2 - Point/equipment failure.
3 - Not failed, but incorrect.

4 - Reported complete, need to retest.

5 - Complete.

6 - Waiting to confirm as-builts.

7 - Information Only

Missoula Public Library

Cx Issues Log

Last Update 9/17/2021

¢IMEG

Responsible Equipment / Space Component Issue Recommendations/Updates Status Priority
MC Underfloor Plenum Pressure Barrier The floor plenum will not be able to hold the pressure needed to 11/11/2019: 'The holes in the underfloor plenum need to be Closed 5
supply the space appropriately. This is due to a number of holes plugged/patched such that pressure can be maintained.
made penetrating the walls. Mechanical contractor is aware of the issue.
5/28/2020: Holes are patched and plenum keeps pressure.
Resolved.
MC Fire Smoke Dampers Damper Shaft A wall stud is blocking access to the damper shaft located on the 2nd |2/3/2020: 'The fire smoke dampers or wall studs/sprinkler Closed 5
floor near the climbing wall. A Sprinkler pipe is blocking another fire  |line will need to be moved so that the damper shaft can be
smoke damper near AHU-4B. serviceable. MC is aware of issue.
7/10/2020: 2nd floor fire smoke damper was moved and 3rd
floor fire smoke damper was deemed passable as it can be
serviceable around the sprinkler line. Resolved.
MC AHUs Access The air handlers have very limited access in their rooms. While, filters |5/28/2020: 'IMEG recommends the light fixture be moved so Closed 5
can be replaced, it is a good idea to limit any additional obstructions |that the door has more clearance and to ensure the fixture is
inside the rooms. AHU-1A and AHU-2A both have lighting fixtures not damage during routine maintenance. MC and EC are
placed in the path of the air handler doors. aware of issue.
8/13/2020: Light fixture near AHU-2A has been moved but
the fixture at AHU-1A is still blocking door. EC to move
fixture up.
9/25/2020: EC confirmed fixture has been moved. Retest
6/10/2021: Retested, light fixture has been moved.
Resolved.
All All Equipment Protection |Floor unit heaters, floor electrical boxes and ductwork are not Before building turnover, equipment will need to be Closed 5
protected from the general dangers of construction. inspected and cleaned.
MC ERV-1 Access Door The access door is being blocked by an electrical junction box. Filters [7/10/2020: MC is aware of issue and investigating possible Closed ©
will not be able to be replaced. solutions.
08/11/2020: Obstruction of the door was lowered and now
access to replace the filters is adequate. Retested. Resolved
MC B-2 Condensate Drain The condensate drain is broken right before the neutralization tube.  |7/10/2020: MC to replace drain piping. Closed 5
8/26/2020: Retested. Resolved.
EC SF-1,2,3,4,7&9 Thermal Overload Switch |The thermal overload switches for most of the soffit fans are tripping [8/12/2020: EC is aware of issue and will investigate the Closed 5
(SF-5 Not Tested) after about one minute of fan operation. switch tripping and correct the operation. IMEG to retest
during week 2 of testing.
8/24/2020: All fans were retested, only SF-6 & 8 were
operating correctly. (SF-5 could not be tested, see Issue
#29)
9/25/2020: EC confirmed issue has been addressed. Retest.
6/10/2021: Retested, all fans were operational. Resolved
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1 - Affects the operation of the building and/or MKK's
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4 - Reported complete, need to retest.

5 - Complete.

6 - Waiting to confirm as-builts.

7 - Information Only

Cx Issues Log

Last Update 9/17/2021

Responsible

Equipment / Space

Component

Issue

Recommendations/Updates

Status

Priority

EC

RCH-1,2 &3

Power Connection

Power has not been run to any of the remote chillers.

8/12/2020: EC is aware of incomplete installation and will
have it fully functional for IMEG's second week of testing.
8/24/2020: Retested, all remote chillers have been powered
and are operating correctly. Resolved

Closed

5

MC,CC

UFC-1

Hot Water Valve

The hot water valve is not actuating based on changes in the
heating/cooling demand.

8/12/2020: CC and MC recognizes issues and is working to
resolve the lack of control.

8/14/2020: CC reset power to unit and it is now operating
correctly. Exact issue was not identified. IMEG to retest
during second week of testing to ensure it is still operating
correctly.

8/24/2020: Retested. Unit is still operating correctly.
Resolved.

Closed

10

MC

HX-1

Well Water Temp Gauge

The well water supply temperature gauge is reading inaccurately.

8/12/2020: It appears that the gauge is not fully sensing the
water temperature and could be misreading. MC to replace
temperature gauge.

6/11/2021: Temp gauge is still off slightly from the actual
well water supply temp. BAS was reading 58 and gauge was
reading 45. MC to replace temp gauge.

8/5/2021: GC confirmed temp gauge has been replaced.
Resolved.

Closed

11

CC

Floor Troughs in MCAT
Work Room 119

Hot water Valve

The HW valve is not wired and cannot be controlled, it is currently
always open.

8/12/2020: CC is aware of issue and in working to fix it.
8/28/2020: Retested. Resolved.

Closed

12

MC

ERV-1

Fire Smoke Damper
Actuator

The actuator for the fire smoke damper located near the door in
Mechanical 002 is obstructed by the ceiling and will not be able to be
removed if service is needed.

8/12/2020: MC to check actuator access. If actuator cannot
be removed from the damper shaft then the drywall around
the actuator will have to be redone.

5/12/2021: MC confirmed issue has been addressed.
Retest.

6/10/2021: Damper actuator is still blocked by drywall, MPL
facilities to be aware that if actuator needs servicing some of
the drywall will need to be cut.

Information Only

i

CcC

Floor Troughs in Gaming
Lounge 126

HW Valve

The HW valve is not actuating and is currently always open.

8/11/2020: CC to address as needed so that the HW valve
is controlled through the BMS.

8/12/2020: CC discovered loose wire nut and fixed
connection. Retested. Resolved

Closed

14

MC

EF-2

Backdraft Damper

The gravity backdraft damper for EF-2 does not close all the way
when the fan turns off. Something may be obstructing it or it may not
be weighted correctly.

8/12/2020: MC to address as needed.

5/12/2021: MC confirmed issue has been addressed. Retest.
6/10/2021: Retested, gravity damper is fully closed with fan
off. Resolved.

Closed

15

CC

EF-5

BAS Connection

EF-5 needs to be brought into the BAS

8/12/2020: CC is aware of issue and will address as needed.
8/27/2020: Retested. Resolved.

Closed
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16

MC

Exhaust Fans

Labeling

There is no permanent label on any of the exhaust fans.

8/12/2020: MC to label the exhaust fans

5/12/2021: MC confirmed issue has been addressed.
Retest.

6/10/2021: Retested, resolved.

Closed

5

17

MC, EC

DH-1

Cover/Disconnect Switch

The disconnect switch on the unit cover is not latching which is not
allowing the cover to remain closed.

8/12/2020: MC to fix door and disconnect switch.
5/12/2021: MC confirmed issue has been addressed.
Retest.

6/10/2021: Retested, disconnect switch is working properly
and cover is latching closed. Resolved

Closed

18

CC

Well Water System

Pressure

There is excessive negative pressure when the well water system is
off and the blowdown sequence occurs. Air is sucked into CS-1
instead of water/sediment flowing outward.

8/12/2020: MC is aware of issue and is planning to install
pressurized bladder to maintain positive pressure in CS-1.
1/5/2021: MC confirmed check valve has been installed in
well water return line. Retest.

6/11/2021: Retested, water/sediment now comes out of sand
separator. However, the blowdown sequence does not have
a weekly schedule to open valve. CC to re-implement
weekly blowdown sequence.

7/21/2021: CC confirmed weekly blowdown sequence has
been implemented.

Closed

19

MC

SP-2 &3

Cover Grate

The cover grates for SP-2 & 3 need to be cut so they can be fully
removed to allow access to the pump.

8/14/2020: MC to address as needed.

11/25/2020: MC confirmed cover grates have been cut to
allow access to pumps. Retest

6/11/2021: Could not retest, no access to elevator shatft.
Issue confirmed to be addressed by MC, resolved.

Closed

20

MC

SP-2

Sensor Module/High level
Float

The sensor module for SP-2 is mounted too high. The high level float
is stopped by sump cover grate before it triggers the alarm. The
sensor module needs to be lowered to allow the high level float to
become fully inverted when raised.

8/14/2020: MC to lower sensor module to allow for more
clearance for the high level float.

11/25/2020: MC confirmed sensor has been lowered.
Retest.

6/11/2021: Could not retest, no access to elevator shaft.
Issue confirmed to be addressed by MC, resolved.

Closed

21

EC

EPO Switch

Neither EPO switch in Mechanical 002 is turning B-2 off.

8/13/2020: EC to check wiring of EPO switch and address
as needed.

9/25/2020: EC confirmed EPO wiring has been fixed. Retest.
6/11/2021: Retested, EPO switch shutoff both boilers.
Resolved.

Closed

22

CC

Building Pressure
Reference

Cover Plate

The building pressure reference located in Hallway 423 needs to be
installed flush with the ceiling.

8/13/2020: CC to address as needed.
8/24/2020: Retested. Resolved.

Closed
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# Responsible Equipment / Space Component Issue Recommendations/Updates Status Priority
23 ME/CC/CxA AHUs Plenum Pressure Control |Since the AHUs act independently of each other, there are scenarios |8/13/2020: CxA to discuss with ME and CC about a possible Closed ®
where the 2 units serving the same floor have one unit at 100% speed|interlock between AHUs serving the same floor. This would
and the other unit is at minimum speed. This occurs when 1 of the 2 |help avoid situations where one unit is running at max while
AHUs on a floor shuts down for any reason. Once this happens, the |the other is at min.
other unit ramps up to maintain the floor plenum pressure. It was 8/26/2020: During further AHU sequence testing it was
observed that once the second AHU restarts, it remains at minimum |found that the supply fan speeds for the units serving the
speed while the other unit continues to run at max speed because the |same floor usually level out after a couple of hours. The units
plenum pressure is able to be satisfied with one unit running. require time to go through their plenum pressure resets and
typically end up operating at SF speeds within 20% of each
other. Resolved
24 EC Water Bottle Fill Stations Power The water bottle fill stations on level 2 and 4 are not working. They do |8/31/2020: EC to address as needed. Closed 5
not appear to have any power. 9/25/2020: EC confirmed power has been run to water bottle
fill stations. Retest.
6/10/2021: Retested, resolved.
25 PC WH-1 Acid Neutralizer The condensate drain for the domestic water heater, WH-1, is not 8/31/2020: PC to install acid neutralizer for WH-1. Closed 5
equipped with an acid neutralizer as called for in the water heater 11/25/2020: PC confirmed acid neutralizer has been
detail on P002. installed on WH-1. Retest
6/10/2021: Retested, acid neutralizer has been installed.
Resolved.
26 EC EF-8 H-3 The wall switch for H-3 and its associated EF-8 has not been installed |8/31/2020: EC to address as needed. Closed 5
yet. 9/25/2020: EC confirmed switch has been installed. Retest
6/10/2021: Retested, both H-3 and H-2 have switches
installed that enable the associated EF.
27 MC B-2 Touch Screen Controller |The touch screen controller for B-2 is not working. 8/26/2020: S Conley has ordered a new controller and will Closed ©
replace it once it arrives.
11/25/2020: MC confirmed screen has been replaced on B-
2. Retest.
6/10/2021: Retested, resolved.
28 Owner AHU-3A, 4A, 3B & 4B Condensate P-Trap The condensate P-Traps for AHU-3A, 4A, 3B and 4B need to be 8/26/2020: MC to address as needed. Information Only 7
primed. 11/25/2020: MC confirmed P-traps have been primed.
Retest.
6/10/2021: Retested, none of the P-traps for the AHUs are
primed. They most likely dried out, MPL facilities should re-
prime them.
29 MC SF-5 Thermostat The thermostat for SF-5 does not appear to be installed or is 8/27/2020: MC to install thermostat or relocate existing Closed 5
inaccessible. Fan could not be tested. thermostat so it is accessible.
12/9/2002: MC is planning to have installer look for
thermostat this week.
5/12/2021: MC confirmed issue has been addressed.
Retest.
6/10/2021: Retested, thermostat has been installed in
accessible location in the loading dock area. It properly
enables/disables the fan. Resolved.
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4 - Reported complete, need to retest.

5 - Complete.
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Equipment / Space

Component
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Recommendations/Updates

Status

Priority

30

CC/MC

Office 211

Floor Trough

The floor trough in Office 211 is making loud noises and the damper
does not appear to be opening. The HW valve is not opening during
heating mode either.

8/28/2020: MC and CC to address as needed.
11/30/2020: MC confirmed there was an obstruction in the
floor trough damper causing it to make noise. It has been
removed. Retest.

6/11/2021: Retested, noise issue has been addressed and
unit is now heating. Resolved.

Closed

5

31

PC

Blackfoot Rm 410

Floor Trough

The middle floor trough in Room 410 is not heating up during heat
mode. The other 2 troughs seem to be working correctly.

8/28/2020: MC and CC to address as needed.
12/9/2020: MC confirmed that the 3 floor troughs are all
controlled by the same HW valve, which appears to be
working. It is most likely a plumbing issue.

5/12/2021: MC confirmed issue has been addressed.
Retest.

6/11/2021: Retested, resolved.

Closed

32

CcC

Common Areas

Space Temp Calibration

Several of the space temperatures in the common areas are not
reading correctly in the BAS, they are 4-5 degrees off from the actual
space temp.

8/28/2020: CC found that all of the remote wired temp
sensors were reading the underfloor temp and not the actual
space temp at the remote sensors. CC rewired the remote
sensors to a different terminal on the master stats under the
floor. Resolved.

Closed

33

CC

Rooms 310, 405, 406 &
407

Space Temp Calibration

The space temperature sensors in rooms 310, 405, 406 & 407 are
reading 4-5 degrees off from the actual space temp.

8/28/2020: CC to address as needed.

6/11/2021: The sensors in 405, 406 and 407 were still about
4 degrees below the actual space temp, a +3 offset has
been implemented in those stats. Room 310 was within 2
degrees of the actual space temp so it has been left as is.
Resolved

Closed

34

CC

Self Check 233

Heating Setpoints

The heating setpoints for Space 233 need to be removed from the
BAS, it is a cooling only space.

8/28/2020: CC to address as needed.
9/9/2020: CC confirmed heating setpoints have been
removed. Sent screen shot to verify. Resolved.

Closed

S5)

MC

Office 408

Return Grille

The return grille in Office 408 is very loud.

8/28/2020: MC to see if there are any obstructions in
ductwork or if the ductwork can be reconfigured to eliminate
noise issue.

5/12/2021: MC confirmed issue has been addressed.
Retest.

6/12/2021: Retested, resolved.

Closed

36

S Conley

Periodicals 309 & Montana
302

Floor Trough

The HW valves for the floor troughs in rooms 302 and 309 appear to
be wired, however they are staying open during cooling mode.

8/28/2020: CC and MC to address as needed.

9/10/2020: CC confirmed the valve actuator for 309 was
replaced on 9/9 and the wiring for 302 was corrected on 9/2.
Retest.

6/11/2021: Periodicals 309 is resolved but the HW valve for
Montana 302 would not open. Room was put into heat mode
and the valve was overridden and neither worked. CC to
address as needed.

7/21/2021: HW valve for Montana 302 is controlled by the
underfloor system. S Conley to address as needed.
9/17/2021: GC confirmed S Conley was onsite on 8/27 and
addressed a wiring issue between the thermostat and
control board. HW valve is now fully operational. Resolved.

Closed
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37

MC

Demo Kitchen 312

Floor Trough

The HW valve for the floor troughs in Demo Kitchen 312 is not wired.

8/28/2020: MC to address as needed.
9/10/2020: CC confirmed HW valve was wired on 9/2.
6/11/2021: Retested, resolved.

Closed

5

38

ME/CC/CxA

Pre-Function 412 &  Stair
4A

Thermostat

The thermostats for Pre-Function 412 and at the top of Stair A read
very high (>90 deg F) in the late afternoon when they are in the direct
sun. These should be monitored once the shades are installed, if they
still read high they should be relocated.

8/31/2020: Once the shades are installed on level 4 the
thermostat readings should be re-visited.

6/11/2021: Shades were never installed on south facing
windows on 4th floor. Thermostat still reads high in the
afternoon. CxA to discuss with ME on possible solutions.
8/5/2021: Issue was discussed with ME and architect. Since
a majority of the walls and ceilings in Pre-function 412 are
made of acoustical paneling, a better location for the
thermostat or a remote sensor could not be determined. ME
has approved the current location as is. The space typically
needs additional cooling, so in most scenarios a high space
temp reading should not have a negative impact on room
conditions. MPL to be aware of high thermostat readings due
to sun exposure.

Information Only

39

CcC

AHU-1B

Freezestat

The freeze stat for AHU-1B would not stay latched when the test
button was held in.

8/28/2020: CC verified that the freezestats fail in the open
position so if there is ever an issue it will create a freezestat
alarm in the BAS and send the unit into freeze shutdown
(Fan off, HW & CHW valve fully open). The CC has put an
extra freezestat in the control cabinet for AHU-1B if there is
ever an issue and it needs to be replaced.

Closed

40

ME/CC/CxA

EF-3

Control

The current control sequence for EF-3 allows it to completely turn off
if the building pressure drops below 0.002". During this scenario there
is no exhaust being pulled from the main bathrooms and janitor
closets on each floor.

8/31/2020: CxA to discuss with ME about possibility of
running EF-3 all the time at a minimum speed no matter
what the building pressure is. If it is pulling the building too
negative the OA to each AHU could be increased.
9/10/2020: CC confirmed new programming was
implemented on 9/9. CxA to follow up on trends.

6/11/2021: Trends for EF-3 were pulled and they confirmed
fan operates continuously during occupied hours. Fan runs
at min speed (25%/13 Hz) whenever building pressure is
below 0.01", fan speed then increases as building pressure
goes above that. There were only a few instances where the
building went completely negative. Fan then shuts off during
unoccupied hours and only turns on if the BSP gets above
0.02". Resolved.

Closed
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41

GC/MC

As-Builts

EF-8/H-3 & EF-9/H-3

The current EF schedule lists EF-8 serving H-2 and EF-9 serving H-3,
it is actually the other way around. The EF schedule in the As-Builts
need to be adjusted accordingly.

8/31/2020: MC and GC to adjust as-builts accordingly.
5/12/2021: The EF schedule in the as-builts still lists H-2
being served by E-8 and H-3 served by EF-9. CxA to verify
onsite during follow up visit.

6/10/2021: Retested, H-3 in Staff Lounge 220 is served by
EF-8 and H-2 in Demo Kitchen 312 is served by EF-9.
Owner to be aware of error in as-built drawings.

Information Only

7

42

MC

Floor Registers

Operation

Several floor registers on each floor are not opening during cooling
mode. See attached drawing for locations.

8/28/2020: MC to address as needed.

5/12/2021: MC confirmed issue has been addressed.
Retest.

6/11/2021: Several floor registers are still not opening during
cooling mode. See attached drawings for locations.
7/21/2021: S Conley revisited the site on 7/12 and confirmed
the operation of the faulty registers. Several units had to be
cleaned and the wiring for a few of them had to be
reconnected. The only open item remaining is the install of
the missing register in Pre-function 412. Tri-County to
address when they return to the site to address the stairwell
lighting.

9/17/2021: GC confirmed missing register has been
installed. Resolved.

Closed

43

EC

Lighting

Install

Installation of lighting fixtures and some of the lighting control devices
is ongoing. A sample of the lighting was tested and the issue found
are noted in the attached lighting drawing.

8/28/2020: EC to finalize installation of lighting and address
issues noted in the attached lighting drawing

9/25/2020: EC confirmed lighting install is in progress and
close to completion.

1/6/2021: EC confirmed all lighting controls have been
completed and retested. The only thing that remains is the
install of the P4a light fixtures, which are on backorder until
March.

6/11/2021: Retested, a majority of the lighting issues have
been addressed. Most of the remaining issues are related to
occ sensors not turning the lights off and the exterior lighting.
See attached drawing for updates.

7/21/2021: EC has adjusted the settings for the faulty occ
sensors and turned the breaker on for the exterior lighting.
The only open item remaining is the stairwell lighting.
Dimming wires need to be ran to each fixture to allow the
occ sensors to dim the lights to 50% when there is no
occupancy. EC to coordinate with library to get wires pulled.
Potentially schedule for October.

Closed
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44 GC B-1 Intake There is water leaking down the intake pipe for B-1 and dripping into  |6/10/2021: GC to investigate the cause of the leak and Closed 5
Mechanical 002. Part of the drywall ceiling has been damaged. It is address as needed. Drywall ceiling in Mechanical 002 will
potentially from a roof leak at the roof penetration of the intake (it was [need to be fixed.
raining on day of testing). 8/5/2021: GC confirmed caulking has been added to the
coupling at the roof. MPL should continue to monitor for
leaks. If it continues it could be a condensation issue.
9/17/2021: GC confirmed ceiling was inspected at the end of
August after a rain event and no leak was detected. Issue is
considered resolved.
45 MC EF-2 Belt The belt has come off of EF-2. 6/11/2021: MC to address as needed. Closed 5
8/5/2021: GC confirmed belt has been replaced. Resolved.
46 Owner Floor Registers Maintenance S Conley recommends that MPL facilities implement a cleaning Information Only 7
schedule for the floor registers. They should be periodically vacuumed
out and the damper should be wiped down to avoid any issues.
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Missoula Public Library
Final Commissioning Report

Appendix I: Owner Training
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Missoula Public Library - Required Training B

Dick Anderson Construction, Inc.

Specification Description
23 0900 HVAC CONTROLS
Completion Date

Training Required per Specs

Engage a factory-authorized service representative with complete knowledge
of Project-specific system installed to train Owner's maintenance personnel to
/ 26 / 7 O adjust, operate, and maintain DDC system.

ATTENDANCE
Phone Number First & Last Name Signature
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Missoula Public Library - Required Training
Dick Anderson Construction, Inc.

Specification

Description

22 0000

GENERAL REQUIREMENTS FOR PLUMBING & HVAC

Completion Date

Training Required per Specs

The system training is intended to familiarize the Owner’s operating and
maintenance staff with all systems requiring maintenance. Training is to be
provided after the systems are in place and operational, after issues noted
during commissioning have been resolved, and before acceptance.

ATTENDANCE
Phone Number First & Last Name Signature
- LLLS Desivee Funston L ee——t—
- 2SS | Amande- Qi press el
Z&/fi‘é%? (L{Lywj “f/ ny, /ﬁérag/ézz/ szi/\éﬂw
72 266 % Nl VAT Mj_;,ﬁ v
”744«2/& vgm,,/u'o@m J&mké( ?W
UOW AL \("méw*“f /\(;\/va
/ Ruicd 12/ o
gL0 240 Ol Bevry }\m‘a)m
363-579-1324 | Troy el f //41/1/ '

“06- 3 b YO

e bR

O 557 et

[
S IR s

00 431-004

Ve AN e

LIOL-595-1333

I (G eeon

AP

]én_;a/(—

(Mgz PR

(D )(Andemn Construction Representative)

(A&E / Owner Representative)

Date

tor/Material Supplier)

(Sub

Date



A

Missoula Public Library - Required Training

Dick Anderson Construction, Inc.

Specification

/ Description

26 0000

ELECTRICAL SYSTEM

Completion Date

Training Required per Specs

?l 7210

and vendors prior to turnover of building to the Owner.

equipment and systems

Comprehensive training of O&M personnel shall be performed by the
mechanical sub-contractor, and where appropriate, by other sub-contractors,

The training shall

include classroom instruction, along with hands-on instruction on the installed

ATTENDANCE
Phone Number First & Last Name Signature
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Missoula Public Library - Required Training

Dick Anderson Construction, Inc.

Specification Description
26 0923 LIGHTING CONTROL DEVICES &
26 0943 DIGITAL NETWORK LIGHTING CONTROLS
Completion Date Training Required per Specs
ATTENDANCE
Phone Number First & Last Name Signature
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Controls

PROJECT/LOCATION: MISSOULA PUBLIC LIBRARY (8N46-0166)

COURSE: Temperature Cont rolg Tra.'v\?y
COURSE DURATION: 3 },rs

INSTRUCTOR: Dean Dufty
DATE: 8/26/2020
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