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Leon County - Sustainable Demonstration Center 011000- 1

SECTION 011000 - SUMMARY

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Project information.

Work covered by Contract Documents.
Accessto site.

Coordination with occupants.

Work restrictions.

Specification and drawing conventions.

onkwhpE

Related Requirements:

1 Section 015000 "Temporary Facilities and Controls’ for limitations and procedures
governing temporary use of Owner's facilities.

PROJECT INFORMATION

Project Identification: Leon County Sustainable Demonstration Center

1. Project Location: 615 Paul Russell Road, Tallahassee, FL 32301.

Owner: Leon County Facilities Management & Construction, 1907 South Monroe $t,
Tallahassee, FL 32301.

1 Owner's Representative: Jeff Williams.

Engineer: H2Engineering, Inc. of 114 East 5" Avenue, Tallahassee, Florida 32309

WORK COVERED BY CONTRACT DOCUMENTS
The Work of Project is defined by the Contract Documents and consists of the following:

1 The general project scope is to replace eight existing split system heat pumps with water
source heat pumps, provide a geothermal loop and loop pumping.
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1.7

A.

ACCESSTO SITE

General: Contractor shall have limited use of Project site for construction operations as
indicated on Drawings by the Contract limits and as indicated by requirements of this Section.

Use of Site: Limit use of Project site to work in areas indicated. Do not disturb portions of
Project site beyond areas in which the Work is indicated.

1 Limits: Confine construction operations to area defined for the geothermal well field and
the mechanical rooms inside the building. If more area is required consult engineer and
owner prior to use.

2. Driveways, Walkways and Entrances: Keep driveways and entrances serving premises
clear and available to Owner, Owner's employees, and emergency vehicles at al times.

COORDINATION WITH OCCUPANTS

Full Owner Occupancy: Owner will occupy site and existing building(s) during entire
construction period. Cooperate with Owner during construction operations to minimize
conflicts and facilitate Owner usage. Perform the Work so as not to interfere with Owner's day-
to-day operations. Maintain existing exits unless otherwise indicated.

1 Maintain access to existing walkways, corridors, and other adjacent occupied or used
facilities. Do not close or obstruct wakways, corridors, or other occupied or used
facilities without written permission from Owner and approval of authorities having
jurisdiction.

2. Notify Owner not less than 72 hours in advance of activities that will affect Owner's
operations.

WORK RESTRICTIONS

Work Restrictions, General: Comply with restrictions on construction operations.

1 Comply with limitations on use of public streets and with other requirements of
authorities having jurisdiction.

On-Site Work Hours: Limit work in the existing building to normal business working hours,
Monday through Friday, unless otherwise indicated.

Existing Utility Interruptions. Do not interrupt utilities serving facilities occupied by Owner or
others unless permitted under the following conditions and then only after providing temporary
utility services according to requirements indicated:

1 Notify Owner not lessthan five days in advance of proposed utility interruptions.
2. Obtain  Owner's written permission before proceeding with utility interruptions.

Noise, Vibration, and Odors. Coordinate operations that may result in high levels of noise and
vibration, odors, or other disruption to Owner occupancy with Owner.

1 Notify Owner not lessthan two days in advance of proposed disruptive operations.
2. Obtain  Owner's written permission before proceeding with disruptive operations.
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Nonsmoking Building: Smoking is not permitted within the building or within 25 feet (8 m) of
entrances, operable windows, or outdoor-air intakes.

Controlled Substances. Use of tobacco products and other controlled substances on Project site
is not permitted.

Employee Screening: Comply with Owner's requirements for drug and background screening
of Contractor personnel working on Project site.

1 Maintain list of approved screened personnel with Owner's representative.

SPECIFICATION AND DRAWING CONVENTIONS

Specification Content: The Specifications use certain conventions for the style of language and
the intended meaning of certain terms, words, and phrases when used in particular situations.
These conventions are as follows:

1 Imperative mood and streamlined language are generally used in the Specifications. The
words "shall," "shall be," or "shall comply with," depending on the context, are implied
where a colon (:) is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically stated
otherwise.

Division 01 Genera Requirements: Reguirements of Sections in Division 01 apply to the Work
of al Sectionsin the Specifications.

Drawing Coordination: Requirements for materials and products identified on Drawings are
described in detail in the Specifications. One or more of the following are used on Drawings to
identify materials and products:

1 Terminology: Materials and products are identified by the typical generic terms used in
the individual Specifications Sections.

2. Abbreviations. Materials and products are identified by abbreviations scheduled on
Drawings.

3. Keynoting: Materiadls and products are identified by reference keynotes referencing
Specification Section numbers found in this Project Manual.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 011000
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative provisions for coordinating construction operations on Project
including, but not limited to, the following:

1 General coordination procedures.
2. Requests for Information (RFIs).
3. Project meetings.

Each contractor shall participate in coordination requirements. Certain areas of responsibility
are assigned to a specific contractor.

Related Requirements:

1 Section 013200 "Construction Progress Documentation” for preparing and submitting
Contractor's construction schedule.

2. Section 017700 "Closeout Procedures’ for coordinating closeout of the Contract.

DEFINITIONS

RFI:  Request from Owner, Engineer, or Contractor seeking information required by or
clarifications of the Contract Documents.

INFORMATIONAL SUBMITTALS

Subcontract List: Prepare awritten summary identifying individuals or firms proposed for each
portion of the Work, including those who are to furnish products or equipment fabricated to a
specia design. Include the following information in tabular form:

1 Name, address, and telephone number of entity performing subcontract or supplying
products.

2. Number and title of related Specification Section(s) covered by subcontract.

3. Drawing number and detail references, as appropriate, covered by subcontract.

Key Personnel Names: Within 15 days of starting construction operations, submit a list of key
personnel assignments, including superintendent and other personnel in attendance at Project
site. ldentify individuals and their duties and responsibilities; list addresses and telephone
numbers, including home, office, and cellular telephone numbers and e-mail addresses. Provide
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names, addresses, and telephone numbers of individuals assigned as aternates in the absence of
individuals assigned to Project.

GENERAL COORDINATION PROCEDURES

Coordination:  Coordinate construction operations included in different Sections of the
Specifications to ensure efficient and orderly installation of each part of the Work. Coordinate
construction operations, included in different Sections, that depend on each other for proper
installation, connection, and operation.

1 Schedule construction operations in sequence required to obtain the best results where
installation of one part of the Work depends on installation of other components, before
or after its own installation.

2. Coordinate installation of different components to ensure maximum performance and
accessibility for required maintenance, service, and repair.

3. Make adequate provisions to accommodate items scheduled for later installation.

Prepare memoranda for distribution to each party involved, outlining specia procedures
required for coordination. Include such items as required notices, reports, and list of attendees
at meetings.

Administrative Procedures: Coordinate scheduling and timing of required administrative
procedures with other construction activities and activities of other contractors to avoid conflicts
and to ensure orderly progress of the Work. Such administrative activities include, but are not
limited to, the following:

Preparation of Contractor's construction schedule.
Preparation of the schedule of values.

Installation and removal of temporary facilities and controls.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.

PN WNE

Conservation: Coordinate construction activities to ensure that operations are carried out with
consideration given to conservation of energy, water, and materials. Coordinate use of
temporary utilities to minimize waste.

REQUESTS FOR INFORMATION (RFIs)

General: Immediately on discovery of the need for additional information or interpretation of
the Contract Documents, Contractor shall prepare and submit an RFI in the form specified.

1 Engineer will return RFIs submitted to Engineer by other entities controlled by
Contractor with no response.

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's
work or work of subcontractors.
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B. Content of the RFI: Include a detailed, legible description of item needing information or
interpretation and the following:

Project name.

Project number.

Date.

Name of Contractor.

Name of Engineer.

RFI number, numbered sequentially.

RFI subject.

Specification Section number and title and related paragraphs, as appropriate.

Drawing number and detail references, as appropriate.

Field dimensions and conditions, as appropriate.

Contractor's suggested resolution. If Contractor's suggested resolution impacts the
Contract Time or the Contract Sum, Contractor shall state impact in the RFI.

Contractor's signature.

Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop
Drawings, coordination drawings, and other information necessary to fully describe items
needing interpretation.

PR OO~NOOOOTEA, WN P
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a Include dimensions, thicknesses, structural grid references, and details of affected
materials, assemblies, and attachments on attached sketches.

C. RF Forms. AIA Document G716 or Software-generated form with substantially the same
content as indicated above, acceptable to Engineer.

1. Attachments shall be electronic filesin Adobe Acrobat PDF format.

D. Engineer's Action: Engineer will review each RFI, determine action required, and respond.
Allow ten working days for Engineer's response for each RFI. RFIs received by Engineer after
1:00 p.m. will be considered as received the following working day.

1 The following Contractor-generated RFIs will be returned without action:

Requests for approval of submittals.

Requests for approval of substitutions.

Requests for approval of Contractor's means and methods.

Requests for coordination information already indicated in the Contract
Documents.

e Requests for adjustments in the Contract Time or the Contract Sum.

f. Requests for interpretation of Engineer's actions on submittals.

o. Incomplete RFIs or inaccurately prepared RFIs.

cooo

2. Engineer's action may include a request for additional information, in which case
Engineer's time for response will date from time of receipt of additional information.

3. Engineer's action on RFIs that may result in a change to the Contract Time or the
Contract Sum may be eligible for Contractor to submit Change Proposal.

a If Contractor believes the RFI response warrants change in the Contract Time or
the Contract Sum, notify Engineer in writing within 10 days of receipt of the RFI
response.
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1.7

RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.
Submit log weekly . Software log with not less than the following:

Nogkwdpr

Project name.

Name and address of Contractor.

Name and address of Engineer.

RFI number including RFIs that were returned without action or withdrawn.
RFI description.

Date the RFI was submitted.

Date Engineer's response was received.

On receipt of Engineer's action, update the RFI log and immediately distribute the RFI response
to affected parties. Review response and notify Engineer within seven days if Contractor
disagrees with response.

1

2.

Identification of related Minor Change in the Work, Construction Change Directive, and
Proposal Request, as appropriate.

Identification of related Field Order, Work Change Directive, and Proposal Request, as
appropriate.

PROJECT MEETINGS

Genera: Schedule and conduct meetings and conferences at Project site unless otherwise
indicated.

1

Attendees: Inform participants and others involved, and individuals whose presence is
required, of date and time of each meeting. Notify Owner and Engineer of scheduled
meeting dates and times.

Agenda: Prepare the meeting agenda. Distribute the agendato all invited attendees.
Minutes: Entity responsible for conducting meeting will record significant discussions
and agreements achieved. Distribute the meeting minutes to everyone concerned,
including Owner and Engineer, within three days of the meeting.

Preconstruction Conference:  Schedule and conduct a preconstruction conference before
starting construction, at a time convenient to Owner and Engineer, but no later than 15 days
after execution of the Agreement.

1
2.

Conduct the conference to review responsibilities and personnel assignments.

Attendees:  Authorized representatives of Owner, Engineer, and their consultants;
Contractor and its superintendent; major subcontractors; suppliers; and other concerned
parties shall attend the conference. Participants at the conference shall be familiar with
Project and authorized to conclude matters relating to the Work.

Agendas Discuss items of significance that could affect progress, including the
following:

Tentative construction schedule.

Critical work sequencing and long-lead items.

Designation of key personnel and their duties.

Lines of communications.

Procedures for processing field decisions and Change Orders.

oo oW
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Procedures for RFIs.
Procedures for testing and inspecting.

Procedures for processing Applications for Payment.

Distribution of the Contract Documents.
Submittal procedures.

Preparation of record documents.

Use of the premises and existing building.
Work restrictions.
Working hours.
Owner's occupancy requirements.
Responsibility for temporary facilities and controls.
Procedures for moisture and mold control.
Procedures for disruptions and shutdowns.
Construction waste management and recycling.
Parking availability.

Office, work, and storage areas.

Equipment deliveries and priorities.

First aid.

Security.

Progress cleaning.

013100- 5

4, Minutes: Entity responsible for conducting meeting will record and distribute meeting
minutes.

C. Project Closeout Conference: Schedule and conduct a project closeout conference, at atime
convenient to Owner and Engineer, but no later than 30 days prior to the scheduled date of
Substantial Compl etion.

1 Conduct the conference to review requirements and responsibilities related to Project
closeout.
2. Attendees: Authorized representatives of Owner, Engineer, and their consultants;
Contractor and its superintendent; major subcontractors; suppliers; and other concerned
parties shall attend the meeting. Participants at the meeting shall be familiar with Project
and authorized to conclude matters relating to the Work.
3. Agenda: Discuss items of significance that could affect or delay Project closeout,
including the following:

oo
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Preparation of record documents.

Procedures required prior to inspection for Substantial Completion and for final

inspection for acceptance.
Submittal of written warranties.

Requirements for preparing operations and maintenance data.

Requirements for delivery of material samples, attic stock, and spare parts.

Requirements for demonstration and training.
Preparation of Contractor's punch list.

Procedures for processing Applications for Payment at Substantial Completion and

for final payment.

Submittal procedures.

Coordination of separate contracts.
Owner's partial occupancy requirements.

Installation of Owner's furniture, fixtures, and equipment.

100% Construction Documents
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m.  Responsibility for removing temporary facilities and controls.

4, Minutes. Entity conducting meeting will record and distribute meeting minutes.

D. Progress Meetings. Conduct progress meetings at monthly intervals.

Coordinate dates of meetings with preparation of payment requests.

1.
2. Attendees:

In addition to representatives of Owner and Engineer, each contractor,

subcontractor, supplier, and other entity concerned with current progress or involved in
planning, coordination, or performance of future activities shall be represented at these
meetings. All participants at the meeting shall be familiar with Project and authorized to
conclude matters relating to the Work.

3. Agenda: Review and correct or approve minutes of previous progress meeting. Review
other items of significance that could affect progress. Include topics for discussion as
appropriate to status of Project.

a Contractor's Construction Schedule: Review progress since the last meeting.
Determine whether each activity is on time, ahead of schedule, or behind schedule,
in relation to Contractor's construction schedule. Determine how construction
behind schedule will be expedited; secure commitments from parties involved to
do so. Discuss whether schedule revisions are required to ensure that current and
subsequent activities will be completed within the Contract Time.

1)

Review schedule for next period.

b. Review present and future needs of each entity present, including the following:

1)
2)
3)
4
5)
6)
7)
8)
9
10)
11)
12)
13)
14)
15)
16)
17)
18)

Interface requirements.

Sequence of operations.

Status of submittals.

Deliveries.

Off-gite fabrication.

Access.

Site utilization.

Temporary facilities and controls.
Progress cleaning.

Quality and work standards.

Status of correction of deficient items.
Field observations.

Status of RFIs.

Status of proposal reguests.

Pending changes.

Status of Change Orders.

Pending claims and disputes.
Documentation of information for payment requests.

4, Minutes: Entity responsible for conducting the meeting will record and distribute the
meeting minutes to each party present and to parties requiring information.
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a Schedule Updating: Revise Contractor's construction schedule after each progress
meeting where revisions to the schedule have been made or recognized. Issue
revised schedule concurrently with the report of each meeting.

E. Coordination Meetings: Conduct Project coordination meetings at biweekly intervals.
Project coordination meetings are in addition to specific meetings held for other purposes, such
as progress meetings and preinstallation conferences.

1. Attendees: Each contractor, subcontractor, supplier, and other entity concerned with
current progress or involved in planning, coordination, or performance of future activities
shall be represented at these meetings. All participants at the meetings shall be familiar
with Project and authorized to conclude matters relating to the Work.

2. Agenda: Review and correct or approve minutes of the previous coordination meeting.
Review other items of significance that could affect progress. Include topics for
discussion as appropriate to status of Project.

3. Reporting: Record meeting results and distribute copies to everyone in attendance and to
others affected by decisions or actions resulting from each meeting.
PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 013100
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION

PART 1- GENERAL

11

12

13

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural regquirements for documenting the progress of
construction during performance of the Work, including the following:

1 Contractor's construction schedule.

2. Construction schedule updating reports.

3. Special reports.

DEFINITIONS

Activity: A discrete part of a project that can be identified for planning, scheduling, monitoring,
and controlling the construction project. Activities included in a construction schedule consume
time and resources.

1 Critical Activity: An activity on the critical path that must start and finish on the planned
early start and finish times.

2. Predecessor Activity: An activity that precedes another activity in the network.

3. Successor Activity: An activity that follows another activity in the network.

Cost Loading: The allocation of the schedule of values for the completion of an activity as
scheduled. The sum of costs for all activities must equal the total Contract Sum unless
otherwise approved by Engineer.

CPM: Critical path method, which is a method of planning and scheduling a construction
project where activities are arranged based on activity relationships. Network calculations
determine when activities can be performed and the critical path of Project.

Critical Path: The longest connected chain of interdependent activities through the network
schedule that establishes the minimum overall Project duration and contains no float.

Event: The starting or ending point of an activity.
Float: The measure of leeway in starting and completing an activity.
1. Float time is not for the exclusive use or benefit of either Owner or Contractor, but is a

jointly owned, expiring Project resource available to both parties as needed to meet
schedule milestones and Contract completion date.
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2. Free float is the amount of time an activity can be delayed without adversely affecting the
early start of the successor activity.

3. Total float is the measure of leeway in starting or completing an activity without
adversely affecting the planned Project completion date.

Resource Loading: The allocation of manpower and equipment necessary for the completion of
an activity as scheduled.

INFORMATIONAL SUBMITTALS
Format for Submittals: Submit required submittals in the following format:

1 Working electronic copy of schedule file, where indicated.
2. PDF electronic file.

Startup construction schedule.

Startup Network Diagram: Of size required to display entire network for entire construction
period. Show logic tiesfor activities.

Contractor's Construction Schedule: Initial schedule, of size required to display entire schedule
for entire construction period.

1 Submit a working electronic copy of schedule, using software indicated, and labeled to
comply with requirements for submittals. Include type of schedule (initial or updated)
and date on |abel.

CPM Reports: Concurrent with CPM schedule, submit each of the following reports. Format
for each activity in reports shall contain activity number, activity description, cost and resource
loading, original duration, remaining duration, early start date, early finish date, late start date,
late finish date, and total float in calendar days.

1 Activity Report: List of all activities sorted by activity number and then early start date,
or actual start date if known.

2. Logic Report: List of preceding and succeeding activities for all activities, sorted in
ascending order by activity number and then early start date, or actual start date if known.

3 Total Float Report: List of al activities sorted in ascending order of total float.

4, Earnings Report: Compilation of Contractor's total earnings from the Notice to Proceed
until most recent Application for Payment.

Construction Schedule Updating Reports: Submit with Applications for Payment.
Specia Reports: Submit at time of unusual event.

Quadlification Data: For scheduling consultant.

QUALITY ASSURANCE

Prescheduling Conference: Conduct conference at Project site to comply with requirements in
Section 013100 "Project Management and Coordination." Review methods and procedures
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A.

reated to the preliminary construction schedule and Contractor's construction schedule,
including, but not limited to, the following:

1 Discuss constraints, including work stages, area separations, and partial Owner
occupancy.

Review delivery dates for Owner-furnished products.

Review submittal requirements and procedures.

Review time required for review of submittals and resubmittals.

Review requirements for tests and inspections by independent testing and inspecting
agencies.

Review time required for Project closeout and Owner startup procedures.

Review and finalize list of construction activities to be included in schedule.

Review procedures for updating schedule.

agrLDN
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COORDINATION

Coordinate Contractor's construction schedule with the schedule of values, submittal schedule,
progress reports, payment requests, and other required schedules and reports.

1 Secure time commitments for performing critical elements of the Work from entities
involved.

2. Coordinate each construction activity in the network with other activities and schedule
them in proper sequence.

PART 2 - PRODUCTS

21

A.

B.

CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL

Time Frame: Extend schedule from date established for the Notice to Proceed to date of final
completion.

1 Contract completion date shall not be changed by submission of a schedule that shows an
early completion date, unless specifically authorized by Change Order.

Activities: Treat each separate area as a separate numbered activity for each main element of
the Work. Comply with the following:

1 Activity Duration: Define activities so no activity is longer than 20 days, unless
specifically alowed by Engineer.

2. Procurement Activities: Include procurement process activities for the following long
lead items and major items, requiring a cycle of more than 60 days, as separate activities
in schedule. Procurement cycle activities include, but are not limited to, submittals,
approvals, purchasing, fabrication, and delivery.

3. Submittal Review Time: Include review and resubmittal times in schedule. Coordinate
submittal review times in Contractor's construction schedule with submittal schedule.

4, Startup and Testing Time: Include no fewer than 15 days for startup and testing.

5. Substantial Completion:  Indicate completion in advance of date established for
Substantial  Completion, and alow time for Engineer's administrative procedures
necessary for certification of Substantial Completion.
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September 12, 2011



Leon County - Sustainable Demonstration Center 013200- 4

6.

Punch List and Final Completion: Include not more than 30 days for completion of
punch list items and final completion.

C. Constraints: Include constraints and work restrictions indicated in the Contract Documents and
as follows in schedule, and show how the sequence of the Work is affected.

1
2.
3

Phasing: Arrange list of activities on schedule by phase.

Work under More Than One Contract: Include a separate activity for each contract.
Work by Owner: Include a separate activity for each portion of the Work performed by
Owner.

Products Ordered in Advance: Include a separate activity for each product. Include
delivery date indicated in Section 011000 "Summary.” Delivery dates indicated stipulate
the earliest possible delivery date.

Owner-Furnished Products: Include a separate activity for each product. Include
delivery date indicated in Section 011000 "Summary." Delivery dates indicated stipulate
the earliest possible delivery date.

Work Restrictions: Show the effect of the following items on the schedule:

a Coordination with existing construction.
b Limitations of continued occupancies.

C. Uninterruptible services.

d Use of premises restrictions.

e Seasonal variations.

f. Environmental control.

Work Stages: Indicate important stages of construction for each major portion of the
Work, including, but not limited to, the following:

Subcontract awards.

Submittals.

Purchases.

Fabrication.

Sample testing.

Deliveries.

Installation.

Tests and inspections.

Adjusting.

Curing.

Building flush-out.

Startup and placement into final use and operation.

—ATTSQ@0 Q0o

Construction Areas. ldentify each major area of construction for each major portion of
the Work. Indicate where each construction activity within a major area must be
sequenced or integrated with other construction activities to provide for the following:

Structural completion.

Temporary enclosure and space conditioning.
Permanent space enclosure.

Substantial Compl etion.

ocpoTo
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D.

Milestones: Include milestones indicated in the Contract Documents in schedule, including, but
not limited to, the Notice to Proceed, Substantial Completion, and final completion.

Upcoming Work Summary: Prepare summary report indicating activities scheduled to occur or
commence prior to submittal of next schedule update. Summarize the following issues:

Unresolved issues.

Unanswered Requests for Information.

Rejected or unreturned submittals.

Notations on returned submittals.

Pending modifications affecting the Work and Contract Time.

gL E

Recovery Schedule: When periodic update indicates the Work is 14 or more calendar days
behind the current approved schedule, submit a separate recovery schedule indicating means by
which Contractor intends to regain compliance with the schedule. Indicate changes to working
hours, working days, crew sizes, and equipment required to achieve compliance, and date by
which recovery will be accomplished.

Computer Scheduling Software: Prepare schedules using current version of a program that has
been developed specifically to manage construction schedules.

CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE)
General: Prepare network diagrams using AON (activity-on-node) format.

Startup Network Diagram: Submit diagram within 14 days of date established for the Notice
of Award. Ouitline significant construction activities for the first 90 days of construction.
Include skeleton diagram for the remainder of the Work and a cash requirement prediction
based on indicated activities.

CPM Schedule: Prepare Contractor's construction schedule using a time-scaled CPM network
analysis diagram for the Work.

1 Develop network diagram in sufficient time to submit CPM schedule so it can be
accepted for use no later than 45 days after date established for the Notice to Proceed .

a Failure to include any work item required for performance of this Contract shall
not excuse Contractor from completing all work within applicable completion
dates, regardless of Engineer's approval of the schedule.

2. Establish procedures for monitoring and updating CPM schedule and for reporting
progress. Coordinate procedures with progress meeting and payment request dates.

3. Use "one workday" as the unit of time for individual activities. Indicate nonworking
days and holidays incorporated into the schedule in order to coordinate with the Contract
Time.

CPM Schedule Preparation: Prepare a list of al activities required to complete the Work.
Using the startup network diagram, prepare a skeleton network to identify probable critical
paths.
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1 Activities: Indicate the estimated time duration, sequence regquirements, and relationship
of each activity in relation to other activities. Include estimated time frames for the
following activities:

Preparation and processing of submittals.
Mobilization and demobilization.

Purchase of materials.

Delivery.

Fabrication.

Utility interruptions.

Installation.

Work by Owner that may affect or be affected by Contractor's activities.
Testing and commissioning.

Punch list and final completion.

Activities occurring following final completion.

i N N N N

2. Critical Path Activities: Identify critical path activities, including those for interim
completion dates. Scheduled start and completion dates shall be consistent with Contract
milestone dates.

3. Processing: Process data to produce output data on a computer-drawn, time-scaled
network. Revise data, reorganize activity sequences, and reproduce as often as necessary
to produce the CPM schedule within the limitations of the Contract Time.

4, Format: Mark the critical path. Locate the critical path near center of network; locate
paths with most float near the edges.

a Subnetworks on separate sheets are permissible for activities clearly off the critical
path.

E. Engineer Contract Modifications. For each proposed contract modification and concurrent with
its submission, prepare a time-impact analysis using a network fragment to demonstrate the
effect of the proposed change on the overall project schedule.

F. Initial 1ssue of Schedule: Prepare initial network diagram from a sorted activity list indicating
straight "early start-total float." Identify critical activities. Prepare tabulated reports showing
the following:

Contractor or subcontractor and the Work or activity.

Description of activity.

Main events of activity.

Immediate preceding and succeeding activities.

Early and late start dates.

Early and late finish dates.

Activity duration in workdays.

Total float or slack time.

Average size of workforce.

0. Dollar value of activity (coordinated with the schedule of values).

HBHoOooNoOkwNE

G.  Schedule Updating: Concurrent with making revisions to schedule, prepare tabulated reports
showing the following:

1 Identification of activities that have changed.
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H.

23

A.

B.

Changesin early and late start dates.
Changesin early and late finish dates.
Changesin activity durations in workdays.
Changesin the critical path.

Changesin total float or dack time.
Changesin the Contract Time.

NogA~WN

Vaue Summaries. Prepare two cumulative value lists, sorted by finish dates.

1. Infirst list, tabulate activity number, early finish date, dollar value, and cumulative dollar
vaue.

2. In second list, tabulate activity number, late finish date, dollar value, and cumulative
dollar value.

3. In subsequent issues of both lists, substitute actual finish dates for activities completed as
of list date.

4, Prepare list for ease of comparison with payment requests, coordinate timing with
progress meetings.

a In both value summary lists, tabulate "actual percent complete” and "cumulative
value completed” with total at bottom.

b. Submit value summary printouts one week before each regularly scheduled
progress meeting.

SPECIAL REPORTS

General: Submit special reports directly to Owner within one day(s) of an occurrence.
Distribute copies of report to parties affected by the occurrence.

Reporting Unusual Events:. When an event of an unusual and significant nature occurs at
Project site, whether or not related directly to the Work, prepare and submit a special report.
List chain of events, persons participating, response by Contractor's personnel, evaluation of
results or effects, and similar pertinent information. Advise Owner in advance when these
events are known or predictable.

PART 3 - EXECUTION

31

A.

CONTRACTOR'S CONSTRUCTION SCHEDULE

Contractor's Construction Schedule Updating: At monthly intervals, update schedule to reflect
actual construction progress and activities. Issue schedule one week before each regularly
scheduled progress meeting.

1 Revise schedule immediately after each meeting or other activity where revisions have
been recognized or made. Issue updated schedule concurrently with the report of each
such meeting.

2. Include a report with updated schedule that indicates every change, including, but not
limited to, changes in logic, durations, actual starts and finishes, and activity durations.

3. Asthe Work progresses, indicate final completion percentage for each activity.
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B. Digtribution: Distribute copies of approved schedule to Engineer Owner, separate contractors,
testing and inspecting agencies, and other parties identified by Contractor with a need-to-know
schedule responsibility.

1 Post copies in Project meeting rooms and temporary field offices.

2. When revisions are made, distribute updated schedules to the same parties and post in the
same locations. Delete parties from distribution when they have completed their assigned
portion of the Work and are no longer involved in performance of construction activities.

END OF SECTION 013200
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SECTION 015000 - TEMPORARY FACILITIESAND CONTROLS

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes requirements for temporary utilities, support facilities, and security and
protection facilities.

Related Requirements:

1 Section 011000 "Summary" for work restrictions and limitations on utility interruptions.

USE CHARGES

General: Installation and removal of and use charges for temporary facilities shall be included
in the Contract Sum unless otherwise indicated. Allow other entities to use temporary services
and facilities without cost, including, but not limited to, Engineer, occupants of Project, testing
agencies, and authorities having jurisdiction.

Water and Sewer Service from Existing System: Water from Owner's existing water system is
available for use without metering and without payment of use charges. Provide connections
and extensions of services as required for construction operations.

Electric Power Service from Existing System: Electric power from Owner's existing system is
available for use without metering and without payment of use charges. Provide connections
and extensions of services as required for construction operations.

INFORMATIONAL SUBMITTALS

Fire-Safety Program: Show compliance with requirements of NFPA 241 and authorities having
jurisdiction. Indicate Contractor personnel responsible for management of fire-prevention
program.

Dust- and HVAC-Control Plan: Submit coordination drawing and narrative that indicates the
dust- and HVAC-control measures proposed for use, proposed locations, and proposed time
frame for their operation. Identify further options if proposed measures are later determined to
be inadequate. Include the following:

1 Locations of dust-control partitions at each phase of work.
2. HVAC system isolation schematic drawing.
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15

A.

B.

C.

16

A.

3. Location of proposed air-filtration system discharge.
4, Waste handling procedures.
5. Other dust-control measures.

QUALITY ASSURANCE

Electric Service: Comply with NECA, NEMA, and UL standards and regulations for temporary
electric service. Install service to comply with NFPA 70.

Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each
temporary utility before use. Obtain required certifications and permits.

Accessible Temporary Egress: Comply with applicable provisions in the U.S. Architectural &
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines and
ICC/ANSI A117.1.

PROJECT CONDITIONS

Temporary Use of Permanent Facilities: Engage Installer of each permanent service to assume
responsibility for operation, maintenance, and protection of each permanent service during its
use as a construction facility before Owner's acceptance, regardliess of previously assigned
responsibilities.

PART 2 - PRODUCTS

21

22

A.

MATERIALS

Polyethylene Sheet: Reinforced, fire-resistive sheet, 10-mil (0.25-mm) minimum thickness,
with flame-spread rating of 15 or less per ASTM E 84 and passing NFPA 701 Test Method 2.

Dust-Control Adhesive-Surface Walk-off Mats: Provide mats minimum 36 by 60 inches (914
by 1624 mm).

Insulation: Unfaced mineral-fiber blanket, manufactured from glass, slag wool, or rock wool;
with maximum flame-spread and smoke-devel oped indexes of 25 and 50, respectively.
TEMPORARY FACILITIES

Storage and Fabrication Sheds: Provide sheds sized, furnished, and equipped to accommodate
materials and equipment for construction operations.

1 Store combustible materials apart from building.
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23

A.

B.

EQUIPMENT

Fire Extinguishers: Portable, UL rated; with class and extinguishing agent as required by
locations and classes of fire exposures.

HVAC Equipment: Unless Owner authorizes use of permanent HVAC system, provide vented,
self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control.

1 Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating
unitsis prohibited.

2. Heating Units. Listed and labeled for type of fuel being consumed, by a qualified testing
agency acceptable to authorities having jurisdiction, and marked for intended location
and application.

3. Permanent HVAC System: If Owner authorizes use of permanent HVAC system for
temporary use during construction, provide filter with MERV of 11 at each return-air
grillein system and remove at end of construction and clean HVAC system as required in
Section 017700 "Closeout Procedures'.

PART 3 - EXECUTION

31

A.

B.

3.2

A.

B.

C.

INSTALLATION, GENERAL

Locate facilities where they will serve Project adequately and result in minimum interference
with performance of the Work. Relocate and modify facilities as required by progress of the
Work.

1 Locate facilities to limit site disturbance as specified in Section 011000 "Summary."

Provide each facility ready for use when needed to avoid delay. Do not remove until facilities
are no longer needed or are replaced by authorized use of completed permanent facilities.

TEMPORARY UTILITY INSTALLATION

Sanitary Facilities: Provide temporary toilets, wash facilities, and drinking water for use of
construction personnel. Comply with requirements of authorities having jurisdiction for type,
number, location, operation, and maintenance of fixtures and facilities.

Heating and Cooling: Provide temporary heating and cooling required by construction activities
for curing or drying of completed installations or for protecting installed construction from
adverse effects of low temperatures or high humidity. Select equipment that will not have a
harmful effect on completed installations or elements being installed.

Isolation of Work Areas in Occupied Facilities: Prevent dust, fumes, and odors from entering
occupied areas.

1 Prior to commencing work, isolate the HVAC system in area where work is to be
performed according to coordination drawings.
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3.3

G.

a Disconnect supply and return ductwork in work area from HVAC systems
servicing occupied areas.

b. Maintain negative air pressure within work area using HEPA-equipped air-
filtration units, starting with commencement of temporary partition construction,
and continuing until removal of temporary partitions is complete.

2. Maintain dust partitions during the Work. Use vacuum collection attachments on dust-
producing equipment. Isolate limited work within occupied areas using portable dust-
containment devices.

3. Perform daily construction cleanup and final cleanup using approved, HEPA-filter-
equipped vacuum equipment.

SUPPORT FACILITIES INSTALLATION

Traffic Controls: Comply with requirements of authorities having jurisdiction.

1 Protect existing site improvements to remain including curbs, pavement, and utilities.
2. Maintain access for fire-fighting equipment and access to fire hydrants.

Parking: Use designated areas of Owner's existing parking areas for construction personnel.

Dewatering Facilities and Drains. Comply with requirements of authorities having jurisdiction.
Maintain Project site, excavations, and construction free of water.

1 Dispose of rainwater in a lawful manner that will not result in flooding Project or
adjoining properties or endanger permanent Work or temporary facilities.

Project Signs. Provide Project signs asindicated. Unauthorized signs are not permitted.

1 Identification Signs: Provide Project identification signs as indicated on Drawings.

2. Temporary Signs: Provide other signs as indicated and as required to inform public and
individuals seeking entrance to Project.
a Provide temporary, directional signsfor construction personnel and visitors.

3. Maintain and touchup signs so they are legible at al times.

Waste Disposal Facilitiess ~ Comply with requirements specified in  Section 017419
"Construction Waste Management and Disposal."

Waste Disposal Fecilities: Provide waste-collection containers in sizes adequate to handle
waste from construction operations. Comply with requirements of authorities having
jurisdiction.

Liftsand Hoists: Provide facilities necessary for hoisting materials and personnel.

1 Truck cranes and similar devices used for hoisting materials are considered "tools and
equipment” and not temporary facilities.
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34

A.

SECURITY AND PROTECTION FACILITIESINSTALLATION

Protection of Existing Facilities: Protect existing vegetation, equipment, structures, utilities,
and other improvements at Project site and on adjacent properties, except those indicated to be
removed or altered. Repair damage to existing facilities.

Environmental Protection: Provide protection, operate temporary facilities, and conduct
construction as required to comply with environmental regulations and that minimize possible
air, waterway, and subsoil contamination or pollution or other undesirable effects.

1 Comply with work restrictions specified in Section 011000 "Summary."

Temporary Erosion and Sedimentation Control: Provide measures to prevent soil erosion and
discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent
properties and walkways, according to requirements of 2003 EPA Construction General Permit
or authorities having jurisdiction, whichever is more stringent.

1 Verify that flows of water redirected from construction areas or generated by construction
activity do not enter or cross tree- or plant- protection zones.

2. Inspect, repair, and maintain erosion- and sedimentation-control measures during
construction until permanent vegetation has been established.

3. Clean, repair, and restore adjoining properties and roads affected by erosion and
sedimentation from Project site during the course of Project.

4. Remove erosion and sedimentation controls and restore and stabilize areas disturbed
during removal.

Stormwater Control: Comply with requirements of authorities having jurisdiction. Provide
barriers in and around excavations and subgrade construction to prevent flooding by runoff of
stormwater from heavy rains.

Tree and Plant Protection: Install temporary fencing located as indicated or outside the drip line
of trees to protect vegetation from damage from construction operations. Protect tree root
systems from damage, flooding, and erosion.

Pest Control: Engage pest-control service to recommend practices to minimize attraction and
harboring of rodents, roaches, and other pests and to perform extermination and control
procedures at regular intervals so Project will be free of pests and their residues at Substantial
Completion. Perform control operations lawfully, using environmentally safe materials.

Barricades, Warning Signs, and Lights: Comply with requirements of authorities having
jurisdiction for erecting structurally adequate barricades, including warning signs and lighting.

Temporary Egress: Maintain temporary egress from existing occupied facilities as indicated
and as required by authorities having jurisdiction.

Temporary Enclosures. Provide temporary enclosures for protection of construction, in
progress and completed, from exposure, foul weather, other construction operations, and similar
activities. Provide temporary weathertight enclosure for building exterior.

1 Where heating or cooling is needed and permanent enclosure is incomplete, insulate
temporary enclosures.
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35

Temporary Partitions: Provide floor-to-ceiling dustproof partitions to limit dust and dirt
migration and to separate areas occupied by Owner and tenants from fumes and noise.

1 Construct dustproof partitions with gypsum wallboard with joints taped on occupied side,
and fire-retardant-treated plywood on construction operations side.

2. Construct dustproof partitions with two layers of 6-mil (0.14-mm) polyethylene sheet on
each side. Cover floor with two layers of 6-mil (0.14-mm) polyethylene sheet, extending
sheets 18 inches (460 mm) up the sidewalls. Overlap and tape full length of joints.
Cover floor with fire-retardant-treated plywood.

3. Where fireresistance-rated temporary partitions are indicated or are required by
authorities having jurisdiction, construct partitions according to the rated assemblies.

4, Insulate partitions to control noise transmission to occupied areas.

5. Seal joints and perimeter. Equip partitions with gasketed dustproof doors and security
locks where openings are required.

6. Protect air-handling equipment.

7 Provide walk-off mats at each entrance through temporary partition.

Temporary Fire Protection: Install and maintain temporary fire-protection facilities of types
needed to protect against reasonably predictable and controllable fire losses. Comply with
NFPA 241; manage fire-prevention program.

1 Prohibit smoking in construction aress.

2. Supervise welding operations, combustion-type temporary heating units, and similar
sources of fire ignition according to requirements of authorities having jurisdiction.

3. Develop and supervise an overal fire-prevention and -protection program for personnel
a Project ste. Review needs with local fire department and establish procedures to be
followed. Instruct personnel in methods and procedures. Post warnings and information.

4, Provide temporary standpipes and hoses for fire protection. Hang hoses with a warning
sign stating that hoses are for fire-protection purposes only and are not to be removed.
Match hose size with outlet size and equip with suitable nozzles.

a

OPERATION, TERMINATION, AND REMOVAL

Supervision: Enforce strict discipline in use of temporary facilities. To minimize waste and
abuse, limit availability of temporary facilities to essential and intended uses.

Operate Project-identification-sign lighting daily from dusk until 12:00 midnight.

Temporary Facility Changeover: Do not change over from using temporary security and
protection facilities to permanent facilities until Substantial Completion.

Termination and Removal: Remove each temporary facility when need for its service has
ended, when it has been replaced by authorized use of a permanent facility, or no later than
Substantial Completion. Complete or, if necessary, restore permanent construction that may
have been delayed because of interference with temporary facility. Repair damaged Work,
clean exposed surfaces, and replace construction that cannot be satisfactorily repaired.

1 Materials and facilities that constitute temporary facilities are property of Contractor.
Owner reserves right to take possession of Project identification signs.
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2. At Substantial Completion, repair, renovate, and clean permanent facilities used during
construction period.

END OF SECTION 015000
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for the following:

1 Salvaging nonhazardous demolition and construction waste.

2. Recycling nonhazardous demolition and construction waste.

3. Disposing of nonhazardous demoalition and construction waste.

DEFINITIONS

Construction Waste: Building and site improvement materials and other solid waste resulting
from construction, remodeling, renovation, or repair operations. Construction waste includes

packaging.

Demolition Waste: Building and site improvement materias resulting from demolition or
selective demolition operations.

Disposal: Remova off-site of demolition and construction waste and subsequent sale,
recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having
jurisdiction.

Recycle Recovery of demolition or construction waste for subsequent processing in
preparation for reuse.

Salvage: Recovery of demolition or construction waste and subsequent sale or reuse in another
facility.

Salvage and Reuse:  Recovery of demolition or construction waste and subseguent
incorporation into the Work.
ACTION SUBMITTALS

Waste Management Plan: Submit plan within 7 days of date established for the Notice to
Proceed .
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15

16

1.7

A.

INFORMATIONAL SUBMITTALS

Waste Reduction Progress Reports: Concurrent with each Application for Payment, submit
report. . Include the following information:

Material category.

Generation point of waste.

Total quantity of waste in tons (tonnes).

Quantity of waste salvaged, both estimated and actual in tons (tonnes).

Quantity of waste recycled, both estimated and actual in tons (tonnes).

Total quantity of waste recovered (salvaged plus recycled) in tons (tonnes).

Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste.

NogakrwdhpE

Waste Reduction Calculations: Before request for Substantial Completion, submit calcul ated
end-of-Project rates for salvage, recycling, and disposal as a percentage of total waste generated
by the Work.

Records of Donations: Indicate receipt and acceptance of salvageable waste donated to
individuals and organizations. Indicate whether organization is tax exempt.

Records of Sales: Indicate receipt and acceptance of salvageable waste sold to individuals and
organizations. Indicate whether organization is tax exempt.

Recycling and Processing Facility Records: Indicate receipt and acceptance of recyclable waste
by recycling and processing facilities licensed to accept them. Include manifests, weight
tickets, receipts, and invoices.

QUALITY ASSURANCE

Regulatory Requirements: Comply with hauling and disposal regulations of authorities having
jurisdiction.

WASTE MANAGEMENT PLAN

Genera: Develop a waste management plan according to ASTM E 1609 and requirements in
this Section. Plan shall consist of waste identification, waste reduction work plan, and
cost/revenue analysis. Indicate quantities by weight or volume, but use same units of measure
throughout waste management plan.

Waste Identification: Indicate anticipated types and quantities of demoalition, site-clearing and
construction waste generated by the Work. Include estimated quantities and assumptions for
estimates.

Waste Reduction Work Plan: List each type of waste and whether it will be salvaged, recycled,
or disposed of in landfill or incinerator.  Include points of waste generation, total quantity of
each type of waste, quantity for each means of recovery, and handling and transportation
procedures.
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1 Salvaged Materials for Reuse: For materials that will be salvaged and reused in this
Project, describe methods for preparing salvaged materials before incorporation into the
Work.

2. Salvaged Materials for Sale:  For materials that will be sold to individuals and
organizations, include list of their names, addresses, and tel ephone numbers.

3. Salvaged Materials for Donation: For materials that will be donated to individuals and
organizations, include list of their names, addresses, and tel ephone numbers.

4, Recycled Materials: Include list of local receivers and processors and type of recycled
materials each will accept. Include names, addresses, and tel ephone numbers.

5. Disposed Materials: Indicate how and where materials will be disposed of. Include
name, address, and telephone number of each landfill and incinerator facility.

6. Handling and Transportation Procedures: Include method that will be used for separating
recyclable waste including sizes of containers, container labeling, and designated location
where materials separation will be performed.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

31

A.

B.

C.

D.

PLAN IMPLEMENTATION

General: Implement approved waste management plan. Provide handling, containers, storage,
signage, transportation, and other items as required to implement waste management plan
during the entire duration of the Contract.

1 Comply with operation, termination, and removal requirements in Section 015000
"Temporary Facilities and Controls.”

Training:  Train workers, subcontractors, and suppliers on proper waste management
procedures, as appropriate for the Work.

1 Distribute waste management plan to everyone concerned within three days of submittal
return.

2. Distribute waste management plan to entities when they first begin work on-site. Review
plan procedures and locations established for salvage, recycling, and disposal.

Site Access and Temporary Controls: Conduct waste management operations to ensure
minimum interference with roads, streets, walks, walkways, and other adjacent occupied and
used facilities.

1 Designate and label specific areas on Project site necessary for separating materials that
are to be salvaged, recycled, reused, donated, and sold.

2. Comply with Section 015000 "Temporary Facilities and Controls' for controlling dust
and dirt, environmental protection, and noise control.

Waste Management in Historic Zones or Areas. Hauling equipment and other materials shall be
of sizesthat clear surfaces within historic spaces, areas, rooms, and openings, by 12 inches (300
mm) or more.
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3.2

3.3

A.

SALVAGING DEMOLITION WASTE
Salvaged Items for Reuse in the Work: Salvage items for reuse and handle as follows:

1 Clean salvaged items.

2. Pack or crate items after cleaning. ldentify contents of containers with label indicating
elements, date of removal, quantity, and location where removed.

3. Store items in a secure area until installation.

4, Protect items from damage during transport and storage.

5. Install salvaged items to comply with installation requirements for new materials and
equipment. Provide connections, supports, and miscellaneous materials necessary to
make items functional for use indicated.

Salvaged Items for Owner's Use: Salvage items for Owner's use and handle as follows:

1 Clean salvaged items.

2. Pack or crate items after cleaning. ldentify contents of containers with label indicating
elements, date of removal, quantity, and location where removed.

3. Store items in a secure area until delivery to Owner.

4, Transport items to Owner's storage area designated by Owner.

5. Protect items from damage during transport and storage.

Equipment: Drain tanks, piping, and fixtures. Sea openings with caps or plugs. Protect
equipment from exposure to weather.

Lighting Fixtures. Separate lamps by type and protect from breakage.

Electrical Devices; Separate switches, receptacles, switchgear, transformers, meters,
panelboards, circuit breakers, and other devices by type.

RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL

General: Recycle paper and beverage containers used by on-site workers.

Recycling Incentives. Revenues, savings, rebates, tax credits, and other incentives received for
recycling waste materials shall accrueto Owner .

Preparation of Waste: Prepare and maintain recyclable waste materials according to recycling
or reuse facility requirements. Maintain materials free of dirt, adhesives, solvents, petroleum
contamination, and other substances deleterious to the recycling process.

Procedures: Separate recyclable waste from other waste materials, trash, and debris. Separate
recyclable waste by type at Project site to the maximum extent practical according to approved
construction waste management plan.

1 Provide appropriately marked containers or bins for controlling recyclable waste until
removed from Project site. Include list of acceptable and unacceptable materias at each
container and bin.
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34

35

a Inspect containers and bins for contamination and remove contaminated materials
if found.

2. Stockpile processed materials on-site without intermixing with other materials. Place,
grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

3. Stockpile materials away from construction area. Do not store within drip line of
remaining trees.

4, Store components off the ground and protect from the weather.

5. Remove recyclable waste from Owner's property and transport to recycling receiver or
processor.

RECYCLING DEMOLITION WASTE

Asphalt Paving: Break up and transport paving to asphalt-recycling facility.

Concrete: Remove reinforcement and other metals from concrete and sort with other metals.

1. Pulverize concrete to maximum 4-inch (100-mm) size.

2. Crush concrete and screen to comply with requirements in Section 312000 "Earth
Moving" for use as satisfactory soil for fill or subbase.

Masonry: Remove metal reinforcement, anchors, and ties from masonry and sort with other
metals.

1. Pulverize masonry to maximum 4-inch (100-mm) size.
2. Clean and stack undamaged, whole masonry units on wood pallets.

Wood Materials: Sort and stack members according to size, type, and length. Separate lumber,
engineered wood products, panel products, and treated wood materials.

Metals. Separate metals by type.

1 Structural Steel: Stack members according to size, type of member, and length.
2. Remove and dispose of bolts, nuts, washers, and other rough hardware.

Metal Suspension System: Separate metal members including trim, and other metals from
acoustical panels and tile and sort with other metals.

Piping: Reduce piping to straight lengths and store by type and size. Separate supports,
hangers, valves, sprinklers, and other components by type and size.

Conduit: Reduce conduit to straight lengths and store by type and size.

RECYCLING CONSTRUCTION WASTE
Packaging:

1 Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry
location.
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3.6

2. Polystyrene Packaging: Separate and bag materials.

3. Palets: As much as possible, require deliveries using pallets to remove pallets from
Project site. For pallets that remain on-site, break down pallets into component wood
pieces and comply with requirements for recycling wood.

4, Crates: Break down crates into component wood pieces and comply with requirements
for recycling wood.

Wood Materias:

1 Clean Cut-Offs of Lumber: Grind or chip into small pieces.
2. Clean Sawdust: Bag sawdust that does not contain painted or treated wood.

a Comply with requirements in Section 329300 "Plants" for use of clean sawdust as
organic mulch.

DISPOSAL OF WASTE

General: Except for items or materials to be salvaged, recycled, or otherwise reused, remove

waste materials from Project site and legally dispose of them in a landfill or incinerator

acceptable to authorities having jurisdiction.

1 Except as otherwise specified, do not alow waste materials that are to be disposed of
accumulate on-site.

2. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces
and areas.

Burning: Do not burn waste materials.

Disposal: Remove waste materials from Owner's property and legally dispose of them.

END OF SECTION 017419
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SECTION 017700 - CLOSEOUT PROCEDURES

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A.  Section includes administrative and procedural requirements for contract closeout, including,
but not limited to, the following:

Substantial Completion procedures.
Final completion procedures.
Warranties.

Final cleaning.

Repair of the Work.

agrwdE

13 ACTION SUBMITTALS
A.  Product Data: For cleaning agents.
B.  Contractor's List of Incomplete Items: Initial submittal at Substantial Completion.

C.  Certified List of Incomplete Items. Final submittal at Final Completion.

14 CLOSEOUT SUBMITTALS
A. Certificates of Release: From authorities having jurisdiction.
B.  Certificate of Insurance: For continuing coverage.

C. Fed Report: For pest control inspection.

15 MAINTENANCE MATERIAL SUBMITTALS

A.  Schedule of Maintenance Material Items. For maintenance material submittal items specified in
other Sections.
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16 SUBSTANTIAL COMPLETION PROCEDURES

A.  Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed and
corrected (Contractor's punch list), indicating the value of each item on the list and reasons why
the Work isincomplete.

B.  Submittals Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

1.

Certificates of Release: Obtain and submit releases from authorities having jurisdiction
permitting Owner unrestricted use of the Work and access to services and utilities.
Include occupancy permits, operating certificates, and similar releases.

Submit closeout submittals specified in other Division 01 Sections, including project
record documents, operation and maintenance manuals, final completion construction
photographic documentation, damage or settlement surveys, property surveys, and similar
final record information.

Submit closeout submittals specified in individual Sections, including specific warranties,
workmanship bonds, maintenance service agreements, final certifications, and similar
documents.

Submit maintenance material submittals specified in individua Sections, including tools,
spare parts, extra materials, and similar items, and deliver to location designated by
Engineer . Label with manufacturer's name and model number where applicable.

a Schedule of Maintenance Material Items. Prepare and submit schedule of
maintenance material submittal items, including name and quantity of each item
and name and number of related Specification Section. Obtain Engineer's
signature for receipt of submittals.

Submit test/adjust/balance records.
Submit changeover information related to Owner's occupancy, use, operation, and
mai ntenance.

C.  Procedures Prior to Substantial Completion: Complete the following a minimum of 10 days
prior to requesting inspection for determining date of Substantial Completion. List items below
that are incomplete at time of request.

1
2.

3.

Advise Owner of pending insurance changeover requirements.

Make final changeover of permanent locks and deliver keys to Owner. Advise Owner's
personnel of changeover in security provisions.

Complete startup and testing of systems and equipment.

Perform preventive maintenance on equipment used prior to Substantial Compl etion.
Instruct Owner's personnel in operation, adjustment, and maintenance of products,
equipment, and systems. Submit demonstration and training video recordings specified
in Section 017900 "Demonstration and Training."

Advise Owner of changeover in heat and other utilities.

Participate with Owner in conducting inspection and walkthrough with local emergency
responders.

Terminate and remove temporary facilities from Project site, along with mockups,
construction tools, and similar elements.

Complete final cleaning requirements, including touchup painting.
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10. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual
defects.

Inspection: Submit a written request for inspection to determine Substantial Completion a
minimum of 10 days prior to date the work will be completed and ready for final inspection and
tests. On receipt of request, Engineer will either proceed with inspection or notify Contractor of
unfulfilled requirements. Engineer will prepare the Certificate of Substantial Completion after
inspection or will notify Contractor of items, either on Contractor's list or additional items
identified by Engineer, that must be completed or corrected before certificate will be issued.

1 Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.
2. Results of completed inspection will form the basis of requirements for final completion.

FINAL COMPLETION PROCEDURES

Submittals Prior to Final Completion: Before requesting final inspection for determining final
completion, complete the following:

1 Submit a final Application for Payment according to Section 012900 "Payment
Procedures.”

2. Certified List of Incomplete Items: Submit certified copy of Engineer's Substantial
Completion inspection list of items to be completed or corrected (punch list), endorsed
and dated by Engineer. Certified copy of the list shall state that each item has been
completed or otherwise resolved for acceptance.

3. Certificate of Insurance: Submit evidence of final, continuing insurance coverage
complying with insurance requirements.

4, Submit pest-control final inspection report.

Inspection: Submit awritten request for final inspection to determine acceptance a minimum of
10 days prior to date the work will be completed and ready for final inspection and tests. On
receipt of request, Engineer will either proceed with inspection or notify Contractor of
unfulfilled requirements. Engineer will prepare afinal Certificate for Payment after inspection
or will notify Contractor of construction that must be completed or corrected before certificate
will be issued.

1 Reinspection: Request reinspection when the Work identified in previous inspections as
incomplete is completed or corrected.

LIST OF INCOMPLETE ITEMS (PUNCH LIST)

Organization of List: Include name and identification of each space and area affected by
construction operations for incomplete items and items needing correction including, if
necessary, areas disturbed by Contractor that are outside the limits of construction.

1 Organize list of spaces in sequential order, proceeding from lowest floor to highest
floor.

2. Organize items applying to each space by major element, including categories for ceiling,
individual walls, floors, equipment, and building systems.
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19

PART 2 -

21

A.

Include the following information at the top of each page:

Project name.

Date.

Name of Engineer.
Name of Contractor.
Page number.

®Pap oW

Submit list of incomplete itemsin the following format:

a PDF eectronic file. Engineer will return annotated file.

SUBMITTAL OF PROJECT WARRANTIES

Time of Submittal: Submit written warranties on request of Engineer for designated portions of
the Work where commencement of warranties other than date of Substantial Completion is
indicated, or when delay in submittal of warranties might limit Owner's rights under warranty.

Partial Occupancy: Submit properly executed warranties within 15 days of completion of
designated portions of the Work that are completed and occupied or used by Owner during
construction period by separate agreement with Contractor.

Organize warranty documents into an orderly sequence based on the table of contents of Project

Manual.

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf binders,
thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch
(215-by-280-mm) paper.

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty. Mark
tab to identify the product or installation. Provide a typed description of the product or
installation, including the name of the product and the name, address, and telephone
number of Installer.

3. Identify each binder on the front and spine with the typed or printed title
"WARRANTIES," Project name, and name of Contractor.

4, Warranty Electronic File: Scan warranties and bonds and assemble complete warranty

and bond submittal package into a single indexed electronic PDF file with links enabling
navigation to each item. Provide bookmarked table of contents at beginning of
document.

Provide additional copies of each warranty to include in operation and maintenance manuals.

PRODUCTS

MATERIALS

Cleaning Agents:. Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.
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1 Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not
applicable, use products that comply with the California Code of Regulations maximum
allowable VOC levels.

PART 3 - EXECUTION

31 FINAL CLEANING

A. Genera: Perform final cleaning. Conduct cleaning and waste-removal operations to comply
with local laws and ordinances and Federal and local environmental and antipollution
regulations.

B. Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each
surface or unit to condition expected in an average commercial building cleaning and
maintenance program. Comply with manufacturer's written instructions.

1 Complete the following cleaning operations before requesting inspection for certification
of Substantial Completion for entire Project or for a designated portion of Project:

a Clean Project site, yard, and grounds, in areas disturbed by construction activities,
including landscape development areas, of rubbish, waste material, litter, and other
foreign substances.

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, and other
foreign deposits.

C. Rake grounds that are neither planted nor paved to a smooth, even-textured
surface.

d. Remove tools, construction equipment, machinery, and surplus material from
Project site.

e Clean exposed exterior and interior hard-surfaced finishes to a dirt-free condition,
free of stains, films, and similar foreign substances. Avoid disturbing natural
weathering of exterior surfaces. Restore reflective surfaces to their origina
condition.

f. Remove debris and surface dust from limited access spaces, including roofs,
plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

g. Sweep concrete floors broom clean in unoccupied spaces.

h. Vacuum carpet and similar soft surfaces, removing debris and excess nap; clean
according to manufacturer's recommendations if visible soil or stains remain.

i Clean transparent materials, including mirrors and glass in doors and windows.
Remove glazing compounds and other noticeable, vision-obscuring materials.
Polish mirrors and glass, taking care not to scratch surfaces.

J- Remove labels that are not permanent.

k. Wipe surfaces of mechanical and electrical equipment and similar equipment.
Remove excess lubrication, paint and mortar droppings, and other foreign
substances.

l. Clean plumbing fixtures to a sanitary condition, free of stains, including stains
resulting from water exposure.

m.  Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, registers, and grills.
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3.2

n. Clean ducts, blowers, and coils if units were operated without filters during
construction or that display contamination with particulate matter on inspection.

1) Clean HVAC system in compliance with NADCA Standard 1992-01.
Provide written report on completion of cleaning.

0. Clean light fixtures, lamps, globes, and reflectors to function with full efficiency.
p. Leave Project clean and ready for occupancy.

Pest Control: Comply with pest control requirements in Section 015000 "Temporary Facilities
and Controls." Prepare written report.

Construction Waste Disposal: Comply with waste disposal requirements in  Section 017419
"Construction Waste Management and Disposal."

REPAIR OF THE WORK

Complete repair and restoration operations before requesting inspection for determination of
Substantial Compl etion.

Repair or remove and replace defective construction. Repairing includes replacing defective
parts, refinishing damaged surfaces, touching up with matching materials, and properly
adjusting operating equipment. Where damaged or worn items cannot be repaired or restored,
provide replacements. Remove and replace operating components that cannot be repaired.
Restore damaged construction and permanent facilities used during construction to specified
condition.

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, and other
damaged transparent materials.

2. Touch up and otherwise repair and restore marred or exposed finishes and surfaces.
Replace finishes and surfaces that that already show evidence of repair or restoration.

a Do not paint over "UL" and other required labels and identification, including
mechanical and electrical nameplates. Remove paint applied to required labels and
identification.

3. Replace parts subject to operating conditions during construction that may impede
operation or reduce longevity.

4, Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and
noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for
new fixtures.

END OF SECTION 017700
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SECTION 230100 - GENERAL PROVISIONS FOR HVAC

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

Applicable provisions of this section apply to all sections of Division 23, Heating, Ventilating
and Air Conditioning
INFORMATIONAL SUBMITTALS

Coordination Drawings: Drawn to scale, on which space competing systems are shown and
coordinated with each other, using input from installers of the itemsinvolved.

Furnish a copy of the installer’ s warranty.

Furnish a copy of the manufacturer's warranty for each piece of equipment.

QUALITY ASSURANCE
General:

1 It is the intent of the plans and specifications to obtain a complete, operable and
satisfactory installation.

2. All materials shall be new, be properly labeled and/or identified and be in full compliance
with the contract documents.

3. All work shall comply with applicable Codes and Standards.

4, Manufacturer's model names and numbers used in these specifications are subject to
change per manufacturer's action.  Contractor shall therefore verify them with
manufacturer's representative before ordering any product or equipment

Furnish new and unused materials and equipment manufactured in the U.S.A. Where two or
more units of the same type or class of equipment are required provide units of a single
manufacturer.

CODE REQUIREMENTS

Perform work in accordance with the following codes and any applicable statutes, ordinances,
codes, and regulations of governmental authorities having jurisdiction.

1 ASHRAE

a Standard 15 Safety Standard for Refrigeration Systems
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b. Standard 55 Thermal Environmental Conditions for Human Occupancy
Standard 62 Ventilation Standard for Acceptable Indoor air Quality
Standard 90.1 Energy Standard for Buildings Except Low Rise Residential
Buildings

Qo0

2. ASME Boiler and Pressure Vessel Code 2004 Edition w/ 2005 & 2006 Addenda Section
VIl Rules for Construction of Pressure Vessels

3. Occupational Safety and Health Regulations (OSHA).

4, National Fire Codes

a NFPA 1 Uniform Fire Code

b. NFPA 70 National Electrical Code

C. NFPA 90A Standard for the Installation of Air Conditioning and Ventilation
Systems

d. NFPA 90B Standard for the Installation of Warm Air Heating and Air
Conditioning Systems

e NFPA 91 Standard for the Installation of Blower and Exhaust Systems

f. NFPA 101 Life Safety Code

5. Florida Building Codes 2007 Edition w/ 2008 & 2009 Supplements

a Building Code - Chapter 11 Florida Accessibility Code
b. Building Code - Chapter 13 Energy Efficiency Code
C. Mechanical Code

6. Florida Administrative Code
a Chapter 61G15-34 Responsibility Rules of Professional Engineers Concerning the
Design of Mechanical Systems
b. Chapter 69A-3 Fire Prevention — General Provisions
C. Chapter 69A-60 The Florida Fire Prevention Code

7. ADA Accessibility Guidelines for Buildings (ADAAG)

Resolve, in writing, any code violation discovered in contract documents with the Engineer
prior to bidding. After award of the contract, make any correction or addition necessary for
compliance with applicable codes at no additional cost to Owner.

Theinstaller shal include in the work, without extra cost to the Owner, any labor, materials,
services, apparatus and drawings required to comply with al applicable laws, ordinances, rules
and regulations.

Theinstaller shal include in his work the completion of Florida Energy Code compliance
documentation for method A as required for building permit. Theinstaller may engage the
Engineer of Record to complete said compliance documentation for mutual agreeable
compensation.

REFERENCE SPECIFICATIONS AND STANDARDS

Materials which are specified by reference to Federal Specifications;, ASTM, ASME, ANSI, or
AWWA Specifications; Federal Standards; or other standard specifications must comply with
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A.

B.

1.7

A.

latest editions, revisions, amendments or supplements in effect on date bids are received.
Specifications and standards are minimum requirements for all equipment, material and work.
In instances where capacities, size or other feature of equipment, devices or materials exceed
these minimums, meet listed or shown capacities.

Whenever areference is made to a standard, installation and materials shall comply with the
latest published edition of the standard at the time project is bid unless otherwise specified
herein

PERMITS FEES AND INSPECTIONS

Obtain and pay for all permits, fees, tap fees, connection charges, demand charges, systems
charges, impact fees and inspections.

Deliver al certificates of inspection issued by authorities having jurisdiction to the Engineer.

WARRANTY

Warranty work and equipment for one year from the date of final acceptance of the project.
During the warranty period provide labor and materials to make good any faults or
imperfections that may arise due to defects or omissions in materials or workmanship.

PART 2 - PRODUCTS

PART 3 - EXECUTION

31

A.

B.

C.

D.

CONTRACT DOCUMENTS

Examine al drawings and specifications carefully before submitting a bid. Existing
Conditions take precedence over mechanical or electrical drawings with reference to building
construction.][.] If discrepancies or conflicts occur between drawings, or between drawings and
specifications, notify the Engineer in writing prior to bid date; however, the most stringent
requirement shall govern.

For purposes of clearness and legibility, drawings are essentially diagrammatic and, athough
size and location of equipment are drawn to scale wherever possible, Contractor shall make use
of al datain al of the contract documents and shall verify thisinformation at the building site.

The drawings indicate required size and points of termination of pipes, conduits and ducts and
suggest proper routes to conform to structure avoid obstructions and preserve clearances.
However, it is not intended that drawings indicate all necessary offsets, and it shall be the
responsibility of the Contractor to make the installation in such a manner as to conform to
structure, avoid obstructions, preserve headroom and keep openings and passageways clear,
without further instructions or cost to the Owner.

Furnish, install and/or connect with appropriate services all items shown on any drawing
without additional compensation.
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3.2

Consider the terms "provide" and "install” as synonymous with "furnish and install”.

Any and all questions about a subcontractor's scope of work responsibility shall be addressed to
and answered by the General Contractor.

Questions About Construction Documents. Any and all questions shall be submitted through
the proper channels IN WRITING and, in turn, shall be answered by the Engineer in writing.
All telephone conversations shall be considered unofficial and, as such, shall not be considered
official or binding responses to Contractor's questions.

INSTALLATION

Install materials and equipment in a professional manner. The Engineer may direct replacement
of items which, in his opinion, do not present a professiona appearance. Replace or reinstall
items at the expense of the Contractor.

Obstructions

1 The drawings indicate certain information pertaining to surface and subsurface
obstructions which has been taken from available drawings. Such information is not
guaranteed, however, as to accuracy of location or complete information.

2. Before any cutting or trenching operations are begun, verify with Owner's representative,
utility companies, municipalities, and other interested parties that all available
information has been provided. Verify locations given.

3. Should obstruction be encountered, whether shown or not, ater routing of new work,
reroute existing lines, remove obstruction where permitted, or otherwise perform
whatever work is necessary to satisfy the purpose of the new work and leave existing
services and structures in a satisfactory and serviceable condition.

4, Assume total responsibility for and repair any damage to existing utilities or construction,
whether or not such existing facilities are shown.

Where "rated" walls, floor, roofs and ceilings are penetrated or cut to install equipment,
materials, devices, etc. the Contractor shall provide and install all materials required to re-
establish the rating of the wall, floor, roof or ceiling to the satisfaction of the authority having
jurisdiction.

Space Requirements: Consider space limitations imposed by contiguous work in selection and
location of equipment and material. Do not provide equipment or material which is not suitable
in this respect.

Select equipment to operate with minimum noise and vibration. If objectionable noise or
vibration is produced or transmitted to or through the building structure by equipment, piping,
ducts or other parts of work, rectify such conditions without cost to the Owner.

Wiring Method: Install cables in raceways and cable trays except low voltage network cable
above accessible cellings. Conceal raceway and cables except in unfinished spaces.

1 Install plenum cable in environmental air spaces, including plenum ceilings.
2. Comply with requirements for cable trays specified in Division 26 Section "Cable Trays
for Electrical Systems.”
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3. Comply with requirements for raceways and boxes specified in Division 26 Section
"Raceways and Boxes for Electrical Systems.”

Wiring Method: Conceal conductors and cables in accessible ceilings, walls, and floors where
possible.

Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess
and without exceeding manufacturer's limitations on bending radii. Install lacing bars and
distribution spools.

FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

Furnish a letter from the control manufacturer stating that al controls have been checked for
operation and calibration, and the system is operating as designed.

Furnish a letter from an authorized factory representative of the air conditioning unit
manufacturer stating that the complete refrigeration installation including pipe sizing and
routing and operating and safety controls has been checked and is operating properly.

Tests

1 Include all tests specified and/or required under laws, rules and regulations of all
departments having jurisdiction. Tests shall also be performed as indicated herein and
other sections of the specifications.

2. After all mechanical systems have been completed and put into operation, subject each
system to an operating test under design conditions to insure proper sequence and
operation throughout the range of operation. Make adjustments as required to insure
proper functioning of all systems.

3. All parts of the work and associated equipment shall be tested and adjusted to work
properly and be left in perfect operating condition.

4, Correct defects disclosed by these tests without any additional cost to the Owner. Repeat
tests on repaired or replaced work.

5. Maintain a log of al tests being conducted and have it available for review by the

Engineer. Log to indicate date, type of tests, duration, and defects noted and when

corrected.

Special tests on individua systems are specified under individual sections.

Mechanical Contractor shall provide personnel, tools and equipment and assist the Test

and Balance Contractor in making any adjustments necessary to meet the test and balance

requirements.

No

MAINTENANCE SERVICE

Maintenance Service: Beginning at Substantial Completion, maintenance service shall include
12 months full maintenance by skilled employees of systems and equipment Installer or
manufacturer's authorized service representative. Include quarterly preventive maintenance,
repair or replacement of worn or defective components, lubrication, cleaning, and adjusting as
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required for proper operation. Parts and supplies shall be manufacture's authorized replacement
parts and supplies.

END OF SECTION 230100
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DOCUMENT 230110 - PROCUREMENT SUBSTITUTION PROCEDURES

11

A.

12

13

14

DEFINITIONS

Procurement Substitution Requests: Reguests for changes in products, materials, equipment,
and methods of construction from those indicated in the Procurement and Contracting
Documents, submitted prior to receipt of bids.

Substitution Requests: Requests for changes in products, materials, equipment, and methods of
construction from those indicated in the Contract Documents, submitted following Contract
award. See Section 230115 "Substitution Procedures" for conditions under which Substitution
requests will be considered following Contract award.

QUALITY ASSURANCE

Compatibility of Substitutions:  Investigate and document compatibility of proposed
substitution with related products and materials. Engage a qualified testing agency to perform
compatibility tests recommended by manufacturers.

PROCUREMENT SUBSTITUTIONS

Procurement Substitutions, General: By submitting a bid, the Bidder represents that its bid is
based on materials and equipment described in the Procurement and Contracting Documents,
including Addenda. Bidders are encouraged to request approval of qualifying substitute
materials and equipment when the Specifications Sections list materials and equipment by
product or manufacturer name.

Procurement Substitution Requests will be received and considered by Owner when the
following conditions are satisfied, as determined by Engineer; otherwise requests will be
returned without action:

1 Extensive revisions to the Contract Documents are not required.

2. Proposed changes are in keeping with the general intent of the Contract Documents,
including the level of quality of the Work represented by the requirements therein.

3. The request is fully documented and properly submitted.

SUBMITTALS

Procurement Substitution Request: Submit to Engineer . Procurement Substitution Request
must be made in writing in compliance with the following requirements:

1 Requests for substitution of materials and equipment will be considered if received no
later than 10 days prior to date of bid opening.

2. Submittal Format: Submit  two copies of each written Procurement Substitution
Request, using CSl Substitution Request Form 1.5C.
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Identify the product or the fabrication or installation method to be replaced in each
request. Include related Specifications Sections and drawing numbers.

Provide complete documentation on both the product specified and the proposed
substitute, including the following information as appropriate:

1) Point-by-point comparison of specified and proposed substitute product
data, fabrication drawings, and installation procedures.

2) Samples where applicable or when requested by Engineer.

3) Detailed comparison of significant qualities of the proposed substitute with
those of the Work specified. Significant qualities may include attributes
such as performance, weight, size, durability, visual effect, sustainable
design characteristics, warranties, and specific features and requirements
indicated. Indicate deviations, if any, from the Work specified.

4) Coordination information, including a list of changes or modifications
needed to other parts of the Work and to construction performed by Owner
and separate contractors, which will become necessary to accommodate the
proposed substitute.

Provide certification by manufacturer that the substitute proposed is equa to or
superior to that required by the Procurement and Contracting Documents, and that
its in-place performance will be equal to or superior to the product or equipment
specified in the application indicated.

Bidder, in submitting the Procurement Substitution Request, waives the right to
additional payment or an extension of Contract Time because of the failure of the
substitute to perform as represented in the Procurement Substitution Request.

B.  Engineer’s Action:

1 Engineer may request additional information or documentation necessary for evaluation
of the Procurement Substitution Request. Engineer will notify all bidders of acceptance
of the proposed substitute by means of an Addendum to the Procurement and Contracting
Documents.

C. Engineer's approval of a substitute during bidding does not relieve Contractor of the
responsibility to submit required shop drawings and to comply with al other requirements of
the Contract Documents.

END OF DOCUMENT 230110
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SECTION 230115 - SUBSTITUTION PROCEDURES

PART 1- GENERAL

11

12

13

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY
Section includes administrative and procedural requirements for substitutions.
Related Requirements:

1 Section 230150 "Product Requirements' for requirements for submitting comparable
product submittals for products by listed manufacturers.

DEFINITIONS

Substitutions:  Changes in products, materials, equipment, and methods of construction from
those required by the Contract Documents and proposed by Contractor.

1 Substitutions for Cause: Changes proposed by Contractor that are required due to
changed Project conditions, such as unavailability of product, regulatory changes, or
unavailability of required warranty terms.

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that are not
required in order to meet other Project requirements but may offer advantage to
Contractor or Owner.

ACTION SUBMITTALS

Substitution Requests:  Submit three copies of each request for consideration. Identify product
or fabrication or installation method to be replaced. Include Specification Section number and
title and Drawing numbers and titles.

1 Substitution Request Form: Use CSI Form 13.1A .
2. Documentation: Show compliance with requirements for substitutions and the following,
as applicable:

a Statement indicating why specified product or fabrication or installation cannot be
provided, if applicable.

b. Coordination information, including a list of changes or revisions needed to other
parts of the Work and to construction performed by Owner and separate
contractors, that will be necessary to accommodate proposed substitution.
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Detailed comparison of significant qualities of proposed substitution with those of
the Work specified. Include annotated copy of applicable Specification Section.
Significant qualities may include attributes such as performance, weight, size,
durability, visual effect, sustainable design characteristics, warranties, and specific
features and requirements indicated. Indicate deviations, if any, from the Work
specified.

Product Data, including drawings and descriptions of products and fabrication and
installation procedures.

Samples, where applicable or requested.

Certificates and qualification data, where applicable or requested.

Detailed comparison of Contractor's construction schedule using proposed
substitution with products specified for the Work, including effect on the overall
Contract Time. If specified product or method of construction cannot be provided
within the Contract Time, include letter from manufacturer, on manufacturer's
letterhead, stating date of receipt of purchase order, lack of availability, or delays
in delivery.

Cost information, including a proposal of change, if any, in the Contract Sum.
Contractor's certification that proposed substitution complies with requirements in
the Contract Documents except as indicated in substitution request, is compatible
with related materials, and is appropriate for applications indicated.

Contractor's waiver of rights to additional payment or time that may subsequently
become necessary because of failure of proposed substitution to produce indicated
results.

3. Engineer’'s Action: If necessary, Engineer will request additional information or
documentation for evaluation within seven days of receipt of a request for substitution.
Engineer will notify Contractor[ through Construction Manager] of acceptance or
reection of proposed substitution within 15 days of receipt of request, or seven days of
receipt of additional information or documentation, whichever islater.

a

b.

Forms of Acceptance: Change Order, Construction Change Directive, or
Architect's Supplemental Instructions for minor changes in the Work.

Use product specified if Engineer does not issue a decision on use of a proposed
substitution within time allocated.

15 PROCEDURES

A. Coordination: Revise or adjust affected work as necessary to integrate work of the approved
substitutions.

PART 2 - PRODUCTS

21 SUBSTITUTIONS

A.  Substitutions for Cause: Submit requests for substitution immediately on discovery of need for
change, but not later than 15 days prior to time required for preparation and review of related

submittals.
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1 Conditions: Engineer will consider Contractor's request for substitution when the
following conditions are satisfied. If the following conditions are not satisfied, Engineer
will return requests without action, except to record noncompliance with these

reguirements:

a Requested substitution is consistent with the Contract Documents and will produce
indicated results.

b. Substitution request is fully documented and properly submitted.

C. Requested substitution will not adversely affect Contractor's construction schedule.

d. Requested substitution has received necessary approvals of authorities having
jurisdiction.

e Requested substitution is compatible with other portions of the Work.

f. Requested substitution has been coordinated with other portions of the Work.

0. Requested substitution provides specified warranty.

h. If requested substitution involves more than one contractor, requested substitution

has been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.

B.  Substitutions for Convenience: Engineer will consider requests for substitution if received
within 60 days after the Notice of Award. Requests received after that time may be
considered or rejected at discretion of Engineer.

1 Conditions: Engineer will consider Contractor's request for substitution when the
following conditions are satisfied. If the following conditions are not satisfied, Engineer
will return requests without action, except to record noncompliance with these
regquirements:

a

T TS @™o

Requested substitution offers Owner a substantial advantage in cost, time, energy
conservation, or other considerations, after deducting additional responsibilities
Owner must assume. Owner's additional responsibilities may include
compensation to Engineer for redesign and evaluation services, increased cost of
other construction by Owner, and similar considerations.

Requested substitution does not require extensive revisions to the Contract
Documents.

Requested substitution is consistent with the Contract Documents and will produce
indicated results.

Requested substitution provides sustainable design characteristics that specified
product provided for achieving LEED prerequisites and credits.

Substitution request is fully documented and properly submitted.

Requested substitution will not adversely affect Contractor's construction schedule.
Requested substitution has received necessary approvals of authorities having
jurisdiction.

Requested substitution is compatible with other portions of the Work.

Requested substitution has been coordinated with other portions of the Work.
Requested substitution provides specified warranty.

If requested substitution involves more than one contractor, requested substitution
has been coordinated with other portions of the Work, is uniform and consistent, is
compatible with other products, and is acceptable to all contractors involved.
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PART 3 - EXECUTION (Not Used)

END OF SECTION 230105
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SECTION 230120 - SUBMITTAL PROCEDURES

PART 1- GENERAL

11

A.

12

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes requirements for the submittal schedule and administrative and procedural
requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.

Related Requirements:

1 Section 230170 "Operation and Maintenance Data' for submitting operation and
mal ntenance manuals.

2. Section 230180 "Project Record Documents' for submitting record Drawings, record
Specifications, and record Product Data.

3. Section 230190 "Demonstration and Training" for submitting video recordings of
demonstration of equipment and training of Owner's personnel.

DEFINITIONS

Action Submittals:  Written and graphic information and physical samples that require
Engineer's responsive action. Action submittals are those submittals indicated in individual
Specification Sections as "action submittals.”

Informational Submittals: Written and graphic information and physical samples that do not
require Engineer's responsive action. Submittals may be rejected for not complying with
requirements.  Informational submittals are those submittals indicated in individual
Specification Sections as "informational submittals.”

File Transfer Protocol (FTP): Communications protocol that enables transfer of files to and
from another computer over a network and that serves as the basis for standard Internet
protocols. An FTP site is a portion of a network located outside of network firewalls within
which internal and external users are able to access files.

Portable Document Format (PDF): An open standard file format licensed by Adobe Systems
used for representing documents in a device-independent and display resolution-independent
fixed-layout document format.
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14

A.

SUBMITTAL ADMINISTRATIVE REQUIREMENTS

Engineer's Digital Data Files: Electronic digital data files of the Contract Drawings will be
provided by Engineer for Contractor's use in preparing submittals.

1 Engineer will furnish Contractor one set of digital data drawing files of the Contract
Drawings for usein preparing Shop Drawings and Project record drawings.

a Engineer makes no representations as to the accuracy or completeness of digital
data drawing files as they relate to the Contract Drawings.

b. Digital Drawing Software Program: The Contract Drawings are available in
AutoCAD version 2008 DWG format.

C. Contractor shall execute a data licensng agreement in the form of
AlA Document C106, Digital Data Licensing Agreement.

d. The following digital data files will by furnished for each appropriate discipline:

1) Floor plans.
2) Reflected ceiling plans.

Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.

2. Submit all submittal items required for each Specification Section concurrently unless
partial submittals for portions of the Work are indicated on approved submittal schedule.

3. Submit action submittals and informational submittals required by the same Specification
Section as separate packages under separate transmittals.

4, Coordinate transmittal of different types of submittals for related parts of the Work so
processing will not be delayed because of need to review submittals concurrently for
coordination.

a Engineer reserves the right to withhold action on a submittal requiring
coordination with other submittals until related submittals are received.

Processing Time: Allow time for submittal review, including time for resubmittals, as follows.
Time for review shall commence on Engineer's receipt of submitta. No extension of the
Contract Time will be authorized because of failure to transmit submittals enough in advance of
the Work to permit processing, including resubmittals.

1 Initial Review: Allow 15 days for initia review of each submittal. Allow additional
time if coordination with subsequent submittals is required. Engineer will advise
Contractor when a submittal being processed must be delayed for coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same manner
asinitial submittal.

3. Resubmittal Review: Allow 15 days for review of each resubmittal.

4, Sequential Review: Where sequentia review of submittals by Engineer's consultants,
Owner, or other partiesisindicated, allow 21 daysfor initial review of each submittal.

Electronic Submittals: Identify and incorporate information in each electronic submittal file as
follows:
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1 Assemble complete submittal package into a single indexed file incorporating submittal
requirements of a single Specification Section and transmittal form with links enabling
navigation to each item.

2. Name file with submittal number or other unique identifier, including revision identifier.

a File name shall use project identifier and Specification Section number followed
by a decimal point and then a sequential number (e.g., LNHS-061000.01).
Resubmittals shall include an alphabetic suffix after another decimal point (e.g.,
LNHS-061000.01.A).

3. Provide means for insertion to permanently record Contractor's review and approval
markings and action taken by Engineer.

4. Transmittal Form for Electronic Submittals: Use electronic form acceptable to Owner,
containing the following information:

Project name.

Date.

Name and address of Engineer.

Name of Construction Manager.

Name of Contractor.

Name of firm or entity that prepared submittal.

Names of subcontractor, manufacturer, and supplier.
Category and type of submittal.

Submittal purpose and description.

Specification Section number and title.

Specification paragraph number or drawing designation and generic name for each
of multiple items.

Drawing number and detail references, as appropriate.
Location(s) where product is to be installed, as appropriate.
Related physical samples submitted directly.

Indication of full or partial submittal.

Transmittal number, numbered consecutively.

Submittal and transmittal distribution record.

Other necessary identification.

Remarks.

T T SQ@hoan o
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5. Metadata: Include the following information as keywords in the electronic submittal file

metadata:

a Project name.

b. Number and title of appropriate Specification Section.
C. Manufacturer name.

d. Product name.

E. Options. Identify options requiring selection by Engineer.

F. Deviations and Additional Information: On an attached separate sheet, prepared on Contractor's
letterhead, record relevant information, requests for data, revisions other than those requested
by Engineer on previous submittals, and deviations from requirements in the Contract
Documents, including minor variations and limitations. Include same identification information
as related submittal.
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G.

H.

Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

1 Note date and content of previous submittal.

2. Note date and content of revision in label or title block and clearly indicate extent of
revision.

3. Resubmit submittals until they are marked with approval notation from Engineer's action
stamp.

Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers,
fabricators, installers, authorities having jurisdiction, and others as necessary for performance of
construction activities. Show distribution on transmittal forms.

Use for Construction: Retain complete copies of submittals on Project site. Use only final
action submittal s that are marked with approval notation from Engineer's action stamp.

PART 2 - PRODUCTS

21

A.

B.

SUBMITTAL PROCEDURES

General Submittal Procedure Requirements: Prepare and submit submittals required by
individual Specification Sections. Types of submittals are indicated in individual Specification
Sections.

1 Post electronic submittals as PDF electronic files directly to Engineer's FTP site
specifically established for Project.

a Engineer will return annotated file. Annotate and retain one copy of file as an
electronic Project record document file.

2. Certificates and Certifications Submittals: Provide a statement that includes signature of
entity responsible for preparing certification. Certificates and certifications shall be
signed by an officer or other individual authorized to sign documents on behalf of that
entity.

a Provide a digital signature with digital certificate on electronically submitted
certificates and certifications where indicated.

Product Data: Collect information into a single submittal for each element of construction and
type of product or equipment.

1 If information must be specially prepared for submittal because standard published data
are not suitable for use, submit as Shop Drawings, not as Product Data.

2. Mark each copy of each submittal to show which products and options are applicable.
3. Include the following information, as applicable:

a Manufacturer's catal og cuts.

b. Manufacturer's product specifications.

C. Standard color charts.

d. Statement of compliance with specified referenced standards.
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Testing by recognized testing agency.
Application of testing agency labels and sedls.
Notation of coordination requirements.
Availability and delivery time information.

e "o

For equipment, include the following in addition to the above, as applicable:

Wiring diagrams showing factory-installed wiring.

Printed performance curves.

Operational range diagrams.

Clearances required to other construction, if not indicated on accompanying Shop
Drawings.

ocopoTo

Submit Product Data before or concurrent with Samples.
Submit Product Data in the following format:

a PDF dectronic file.

C.  Shop Drawings. Prepare Project-specific information, drawn accurately to scale. Do not base
Shop Drawings on reproductions of the Contract Documents or standard printed data.

1

Preparation:  Fully illustrate requirements in the Contract Documents. Include the
following information, as applicable:

Identification of products.

Schedules.

Compliance with specified standards.

Notation of coordination requirements.

Notation of dimensions established by field measurement.

Relationship and attachment to adjoining construction clearly indicated.
Seal and signature of professional engineer if specified.

@rmpopoT

Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop
Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm), but no larger than 30 by
42 inches (750 by 1067 mm) .

Submit Shop Drawings in the following format:

a PDF dectronic file.

BIM File Incorporation: Develop and incorporate Shop Drawing files into Building
Information Model established for Project.

a Prepare Shop Drawings in the following format: Same digital data software
program, version, and operating system as the original Drawings .

b. Refer to Section 013100 "Project Management and Coordination” for requirements
for coordination drawings.

D. Maintenance Data: Comply with requirements specified in Section 230170 "Operation and
Maintenance Data."
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E.

F.

G.

H.

22

A.

B.

C.

Quadlification Data: Prepare written information that demonstrates capabilities and experience
of firm or person. Include lists of completed projects with project names and addresses, contact
information of Engineers and owners, and other information specified.

Welding Certificates: Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents. Submit record of Welding Procedure
Specification and Procedure Qualification Record on AWS forms. Include names of firms and
personnel certified.

Installer Certificates: Submit written statements on manufacturer's letterhead certifying that
Installer complies with requirements in the Contract Documents and, where required, is
authorized by manufacturer for this specific Project.

Field Test Reports: Submit written reports indicating and interpreting results of field tests
performed either during installation of product or after product is installed in its final location,
for compliance with requirements in the Contract Documents.

DELEGATED-DESIGN SERVICES

Performance and Design Criteriaz Where professional design services or certifications by a
design professional are specifically required of Contractor by the Contract Documents, provide
products and systems complying with specific performance and design criteria indicated.

1 If criteriaindicated are not sufficient to perform services or certification required, submit
awritten request for additional information to Engineer.

Delegated-Design Services Certification: In addition to Shop Drawings, Product Data, and
other required submittals, submit four paper copies of certificate, signed and sealed by the
responsible design professional, for each product and system specifically assigned to Contractor
to be designed or certified by a design professional.

1 Indicate that products and systems comply with performance and design criteria in the
Contract Documents. Include list of codes, loads, and other factors used in performing
these services.

BIM File Incorporation: Incorporate delegated-design drawing and data files into Building
Information Model established for Project.

1 Prepare delegated-design drawings in the following format: Same digital data software
program, version, and operating system as the original Drawings.

PART 3 - EXECUTION

31

A.

CONTRACTOR'SREVIEW

Action and Informational Submittals: Review each submittal and check for coordination with
other Work of the Contract and for compliance with the Contract Documents. Note corrections
and field dimensions. Mark with approval stamp before submitting to Engineer.

100% Construction Documents
September 12, 2011



Leon County - Sustainable Demonstration Center 230120 - 7

3.2

Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project name
and location, submittal number, Specification Section title and number, name of reviewer, date
of Contractor's approval, and statement certifying that submittal has been reviewed, checked,
and approved for compliance with the Contract Documents.

ENGINEER'SACTION

Action Submittals: Engineer will review each submittal, make marks to indicate corrections or
revisions required, and return it. Engineer will stamp each submittal with an action stamp and
will mark stamp appropriately to indicate action.

Informational Submittals: Engineer will review each submittal and will not return it, or will
return it if it does not comply with requirements. Engineer will forward each submittal to

appropriate party.

Partial submittals prepared for a portion of the Work will be reviewed when use of partial
submittals has received prior approval from Engineer.

Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned
for resubmittal without review.

Submittals not required by the Contract Documents may be returned by the Engineer without
action.

END OF SECTION 230120
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SECTION 230130 - QUALITY REQUIREMENTS

PART 1- GENERAL

11

A.

12

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural regquirements for quality assurance and quality
control.

Testing and inspecting services are required to verify compliance with requirements specified or
indicated. These services do not relieve Contractor of responsibility for compliance with the
Contract Document requirements.

1 Specific quality-assurance and -control requirements for individual construction activities
are specified in the Sections that specify those activities. Requirements in those Sections
may a so cover production of standard products.

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-
assurance and -control procedures that facilitate compliance with the Contract Document
requirements.

3. Requirements for Contractor to provide quality-assurance and -control services required
by Engineer, Owner, or authorities having jurisdiction are not limited by provisions of
this Section.

4, Specific test and inspection requirements are not specified in this Section.

DEFINITIONS

Quality-Assurance Services: Activities, actions, and procedures performed before and during
execution of the Work to guard against defects and deficiencies and substantiate that proposed
construction will comply with requirements.

Quality-Control Services: Tests, inspections, procedures, and related actions during and after
execution of the Work to evaluate that actual products incorporated into the Work and
completed construction comply with requirements.  Services do not include contract
enforcement activities performed by Engineer.

Source Quality-Control Testing: Tests and inspections that are performed at the source, e.g.,
plant, mill, factory, or shop.

Field Quality-Control Testing: Tests and inspections that are performed on-site for installation
of the Work and for completed Work.
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E.

14

15

Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing
laboratory shall mean the same as testing agency.

Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an
employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation,
including installation, erection, application, and similar operations.

1 Use of trade-specific terminology in referring to a trade or entity does not require that
certain construction activities be performed by accredited or unionized individuals, or
that requirements specified apply exclusively to specific trade(s).

Experienced: When used with an entity or individual, "experienced” means having successfully
completed a minimum of five previous projects similar in nature, size, and extent to this
Project; being familiar with special requirements indicated; and having complied with
requirements of authorities having jurisdiction.

CONFLICTING REQUIREMENTS

Referenced Standards:  If compliance with two or more standards is specified and the standards
establish different or conflicting requirements for minimum quantities or quality levels, comply
with the most stringent requirement. Refer conflicting requirements that are different, but
apparently equal, to Engineer for a decision before proceeding.

Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be
the minimum provided or performed. The actua installation may comply exactly with the
minimum quantity or quality specified, or it may exceed the minimum within reasonable limits.
To comply with these requirements, indicated numeric values are minimum or maximum, as
appropriate, for the context of requirements. Refer uncertainties to Engineer for a decision
before proceeding.

QUALITY ASSURANCE

General: Quadlifications paragraphs in this article establish the minimum qualification levels
required; individual Specification Sections specify additional requirements.

Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar
to those indicated for this Project and with a record of successful in-service performance, as
well as sufficient production capacity to produce required units.

Fabricator Qualifications: A firm experienced in producing products similar to those indicated
for this Project and with a record of successful in-service performance, as well as sufficient
production capacity to produce required units.

Installer Qualifications: A firm or individual experienced in installing, erecting, or assembling
work similar in material, design, and extent to that indicated for this Project, whose work has
resulted in construction with a record of successful in-service performance.

Professional Engineer Qualifications: A professional engineer who is legally qualified to
practice in jurisdiction where Project is located and who is experienced in providing
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engineering services of the kind indicated. Engineering services are defined as those performed
for installations of the system, assembly, or product that are smilar in material, design, and
extent to those indicated for this Project.

Manufacturer's Technical Representative Qualifications. An authorized representative of
manufacturer who is trained and approved by manufacturer to observe and inspect installation
of manufacturer's products that are similar in material, design, and extent to those indicated for
this Project.

Factory-Authorized Service Representative Qualifications. An authorized representative of
manufacturer who is trained and approved by manufacturer to inspect instalation of
manufacturer's products that are similar in material, design, and extent to those indicated for this
Project.

QUALITY CONTROL

Manufacturer's Field Services:  Where indicated, engage a factory-authorized service
representative to inspect field-assembled components and equipment installation, including
Service connections.

Manufacturer's Technical Services. Where indicated, engage a manufacturer's technical
representative to observe and inspect the Work. Manufacturer's technical representative's
services include participation in preinstalation conferences, examination of substrates and
conditions, verification of materials, observation of Installer activities, inspection of completed
portions of the Work, and submittal of written reports.

Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's
responsibility, provide quality-control services, including retesting and reinspecting, for
construction that replaced Work that failed to comply with the Contract Documents.

Coordination: Coordinate sequence of activities to accommodate required quality-assurance
and -control services with a minimum of delay and to avoid necessity of removing and
replacing construction to accommodate testing and inspecting.

1. Schedule times for tests, inspections, obtaining samples, and similar activities.

Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-
control services required by the Contract Documents as a component of Contractor's quality-
control plan. Coordinate and submit concurrently with Contractor's construction schedule.
Update as the Work progresses.

1 Distribution: Distribute schedule to Owner, Engineer testing agencies, and each party
involved in performance of portions of the Work where tests and inspections are required.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

31 TEST AND INSPECTION LOG
A. Testand Inspection Log: Prepare arecord of tests and inspections. Include the following:

Date test or inspection was conducted.

Description of the Work tested or inspected.

Date test or inspection results were transmitted to Engineer.

Identification of testing agency or special inspector conducting test or inspection.

PR

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test
and inspection log for Engineer's reference during normal working hours.

3.2 REPAIR AND PROTECTION

A. General: On completion of testing, inspecting, sample taking, and similar services, repair
damaged construction and restore substrates and finishes.

1 Provide materials and comply with installation requirements specified in other
Specification Sections or matching existing substrates and finishes. Restore patched
aress and extend restoration into adjoining areas with durable seams that are as invisible
as possible. Comply with the Contract Document requirements for cutting and patching
in Section 017300 "Execution.”

B.  Protect construction exposed by or for quality-control service activities.
C. Repar and protection are Contractor's responsibility, regardless of the assignment of

responsibility for quality-control services.

END OF SECTION 230130
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SECTION 230150 - PRODUCT REQUIREMENTS

PART 1- GENERAL

11

12

13

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for selection of products for use in
Project; product delivery, storage, and handling; manufacturers standard warranties on
products; specia warranties; and comparable products.

Related Requirements:

1 Section 230105 " Substitution Procedures’ for requests for substitutions.

DEFINITIONS

Products: Items obtained for incorporating into the Work, whether purchased for Project or
taken from previously purchased stock. The term "product” includes the terms "material,"
"equipment,” "system,” and terms of similar intent.

1 Named Products: Items identified by manufacturer's product name, including make or
model number or other designation shown or listed in manufacturer's published product
literature, that is current as of date of the Contract Documents.

2. New Products: Items that have not previously been incorporated into another project or
facility. Products salvaged or recycled from other projects are not considered new
products.

3. Comparable Product: Product that is demonstrated and approved through submittal
process to have the indicated qualities related to type, function, dimension, in-service
performance, physical properties, appearance, and other characteristics that equa or
exceed those of specified product.

Basis-of-Design Product Specification: A specification in which a specific manufacturer's
product is named and accompanied by the words "basis-of-design product,” including make or
model number or other designation, to establish the significant qualities related to type,
function, dimension, in-service performance, physical properties, appearance, and other
characteristics for purposes of evaluating comparable products of additional manufacturers
named in the specification.
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15

16

A.

ACTION SUBMITTALS

Comparable Product Requests: Submit request for consideration of each comparable product.
Identify product or fabrication or installation method to be replaced. Include Specification
Section number and title and Drawing numbers and titles.

1 Include data to indicate compliance with the requirements specified in "Comparable
Products' Article.

2. Engineer's Action: If necessary, Engineer will request additional information or
documentation for evaluation within one week of receipt of a comparable product
request. Engineer will notify Contractor of approval or rejection of proposed comparable
product request within 15 days of receipt of request, or seven days of receipt of
additiona information or documentation, whichever is later.

a Form of Approval: As specified in Section 230120 "Submittal Procedures.”
b. Use product specified if Engineer does not issue a decision on use of a comparable
product request within time allocated.

Basis-of-Design Product Specification Submittal: Comply with requirementsin Section 230120
"Submittal Procedures.” Show compliance with requirements.

QUALITY ASSURANCE

Compatibility of Options: If Contractor is given option of selecting between two or more
products for use on Project, select product compatible with products previously selected, even if
previousy selected products were also options.

1 Each contractor is responsible for providing products and construction methods
compatible with products and construction methods of other contractors.

2. If a dispute arises between contractors over concurrently selectable but incompatible
products, Engineer will determine which products shall be used.

PRODUCT DELIVERY, STORAGE, AND HANDLING

Deliver, store, and handle products using means and methods that will prevent damage,
deterioration, and loss, including theft and vandalism. Comply with manufacturer's written
instructions.

Delivery and Handling:

1 Schedule delivery to minimize long-term storage at Project site and to prevent
overcrowding of construction spaces.

2. Coordinate delivery with installation time to ensure minimum holding time for items that
are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other
losses.

3. Deliver products to Project site in an undamaged condition in manufacturer's original
sealed container or other packaging system, complete with labels and instructions for
handling, storing, unpacking, protecting, and installing.
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1.7

C.

A.

B.

4, Inspect products on delivery to determine compliance with the Contract Documents and
to determine that products are undamaged and properly protected.

Storage:

1 Store products to allow for inspection and measurement of quantity or counting of units.

2. Store materials in a manner that will not endanger Project structure.

3 Store products that are subject to damage by the elements, under cover in a weathertight
enclosure above ground, with ventilation adequate to prevent condensation.

4, Protect foam plastic from exposure to sunlight, except to extent necessary for period of
installation and conceal ment.

5. Comply with product manufacturer's written instructions for temperature, humidity,
ventilation, and weather-protection requirements for storage.

6. Protect stored products from damage and liquids from freezing.

7. Provide a secure location and enclosure at Project site for storage of materials and
equipment by Owner's construction forces. Coordinate location with Owner.

PRODUCT WARRANTIES

Warranties specified in other Sections shall be in addition to, and run concurrent with, other
warranties required by the Contract Documents. Manufacturer's disclaimers and limitations on
product warranties do not relieve Contractor of obligations under requirements of the Contract
Documents.

1 Manufacturer's Warranty: Written warranty furnished by individual manufacturer for a
particular product and specifically endorsed by manufacturer to Owner.

2. Special Warranty: Written warranty required by the Contract Documents to provide
specific rights for Owner.

Special Warranties:  Prepare a written document that contains appropriate terms and
identification, ready for execution.

1 Manufacturer's Standard Form: Modified to include Project-specific information and
properly executed.

2. Specified Form: When specified forms are included with the Specifications, prepare a
written document using indicated form properly executed.

3. See other Sections for specific content requirements and particular requirements for
submitting special warranties.

PART 2 - PRODUCTS

21

A.

PRODUCT SELECTION PROCEDURES

General Product Requirements. Provide products that comply with the Contract Documents,
are undamaged and, unless otherwise indicated, are new at time of installation.

1. Provide products complete with accessories, trim, finish, fasteners, and other items
needed for a complete installation and indicated use and effect.
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Standard Products: If available, and unless custom products or nonstandard options are
specified, provide standard products of types that have been produced and used
successfully in similar situations on other projects.

Owner reserves the right to limit selection to products with warranties not in conflict with
requirements of the Contract Documents.

Where products are accompanied by the term "as selected,” Engineer will make selection.
Descriptive, performance, and reference standard requirements in the Specifications
establish salient characteristics of products.

Or Equal: For products specified by name and accompanied by the term "or equal,” or
"or approved equal,” or "or approved,” comply with requirements in "Comparable
Products' Article to obtain approval for use of an unnamed product.

B. Product Selection Procedures:

1

Product: Where Specifications name a single manufacturer and product, provide the
named product that complies with requirements. Comparable products or substitutions
for Contractor's convenience will not be considered.

Manufacturer/Source:  Where Specifications name a single manufacturer or source,
provide a product by the named manufacturer or source that complies with requirements.
Comparable products or substitutions for Contractor's convenience will not be
considered.

Products:

a Restricted List:  Where Specifications include a list of names of both
manufacturers and products, provide one of the products listed that complies with
requirements. Comparable products or substitutions for Contractor's convenience
will not be considered unless otherwise indicated.

b. Nonrestricted List: Where Specifications include a list of names of both available
manufacturers and products, provide one of the products listed, or an unnamed
product, that complies with requirements. Comply with requirements in
"Comparable Products’ Article for consideration of an unnamed product.

Manufacturers:

a Restricted List: Where Specifications include a list of manufacturers names,
provide a product by one of the manufacturers listed that complies with
requirements. Comparable products or substitutions for Contractor's convenience
will not be considered unless otherwise indicated.

b. Nonrestricted List: Where Specifications include a list of available manufacturers,
provide a product by one of the manufacturers listed, or a product by an unnamed
manufacturer, that complies with requirements. Comply with requirements in
"Comparable Products’ Article for consideration of an unnamed manufacturer's
product.

Basis-of-Design Product: Where Specifications name a product, or refer to a product
indicated on Drawings, and include a list of manufacturers, provide the specified or
indicated product or a comparable product by one of the other named manufacturers.
Drawings and Specifications indicate sizes, profiles, dimensions, and other characteristics
that are based on the product named. Comply with requirements in "Comparable
Products’ Article for consideration of an unnamed product by one of the other named
manufacturers.
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C.

Visual Selection Specification: Where Specifications include the phrase "as selected by
Engineer from manufacturer's full range" or similar phrase, select a product that complies with
requirements. Engineer will select color, gloss, pattern, density, or texture from manufacturer's
product line that includes both standard and premium items.

COMPARABLE PRODUCTS

Conditions for Consideration: Engineer will consider Contractor's request for comparable
product when the following conditions are satisfied. If the following conditions are not
satisfied, Engineer may return requests without action, except to record noncompliance with
these requirements:

1 Evidence that the proposed product does not require revisions to the Contract Documents,
that it is consistent with the Contract Documents and will produce the indicated results,
and that it is compatible with other portions of the Work.

2. Detailed comparison of significant qualities of proposed product with those named in the
Specifications. Significant qualities include attributes such as performance, weight, size,
durability, visual effect, and specific features and requirements indicated.

3. Evidence that proposed product provides specified warranty.

4, List of similar installations for completed projects with project names and addresses and
names and addresses of engineers and owners, if requested.

5. Samples, if requested.

PART 3 - EXECUTION (Not Used)

END OF SECTION 230150

100% Construction Documents
September 12, 2011






Leon County - Sustainable Demonstration Center 230160 - 1

SECTION 230160 - EXECUTION

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A.  Section includes general administrative and procedural requirements governing execution of the
Work including, but not limited to, the following:

Installation of the Work.

Cutting and patching.

Progress cleaning.

Starting and adjusting.

Protection of installed construction.
Correction of the Work.

oukwbdrE

13 DEFINITIONS

A.  Cutting: Removal of in-place construction necessary to permit installation or performance of
other work.

B.  Patching: Fitting and repair work required to restore construction to original conditions after
installation of other work.

14 QUALITY ASSURANCE

A.  Cutting and Patching: Comply with requirements for and limitations on cutting and patching of
construction elements.

1 Structural Elements: When cutting and patching structural elements, notify Engineer of
locations and details of cutting and await directions from Engineer before proceeding.
Shore, brace, and support structural elements during cutting and patching. Do not cut and
patch structural elements in a manner that could change their load-carrying capacity or
increase deflection

2. Operational Elements: Do not cut and patch operating elements and related components
in amanner that results in reducing their capacity to perform as intended or that resultsin
increased maintenance or decreased operationa life or safety. Operational elements
include the following:

a Primary operational systems and equipment.
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Fire separation assemblies.

Air or smoke barriers.

Fire-suppression systems.

Mechanical systems piping and ducts.
Control systems.

Communication systems.

Fire-detection and -alarm systems.
Conveying systems.

Electrical wiring systems.

Operating systems of specia construction.

T T SQ@hoa0o

3. Other Construction Elements: Do not cut and patch other construction elements or
components in a manner that could change their load-carrying capacity, that results in
reducing their capacity to perform as intended, or that results in increased maintenance or
decreased operationa life or safety. Other construction elements include but are not
limited to the following:

Water, moisture, or vapor barriers.

Membranes and flashings.

Exterior curtain-wall construction.

Sprayed fire-resistive material.

Equipment supports.

Piping, ductwork, vessels, and equipment.

Noise- and vibration-control elements and systems.

@rooo T

4, Visua Elements: Do not cut and patch construction in a manner that results in visua
evidence of cutting and patching. Do not cut and patch exposed construction in a manner
that would, in Engineer's opinion, reduce the building's aesthetic qualities. Remove and
replace construction that has been cut and patched in a visually unsatisfactory manner.

B.  Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's written
recommendations and instructions for installation of products and equipment.

PART 2 - PRODUCTS

2.1 MATERIALS
A.  Genera: Comply with requirements specified in other Sections.

B. In-Place Materiadls: Use materials for patching identical to in-place materials. For exposed
surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent
possible.

1. If identical materials are unavailable or cannot be used, use materials that, when installed,
will provide a match acceptable to Engineer for the visual and functional performance of
in-place materials.

100% Construction Documents
September 12, 2011



Leon County - Sustainable Demonstration Center 230160 - 3

PART 3 - EXECUTION

31

A.

3.2

EXAMINATION

Existing Conditions: The existence and location of underground and other utilities and
construction indicated as existing are not guaranteed. Before beginning sitework, investigate
and verify the existence and location of underground utilities, mechanical and electrica
systems, and other construction affecting the Work.

1 Before construction, verify the location and invert elevation at points of connection of
sanitary sewer, storm sewer, and water-service piping; underground electrical services,
and other utilities.

2. Furnish location data for work related to Project that must be performed by public
utilities serving Project site.

Examination and Acceptance of Conditions: Before proceeding with each component of the
Work, examine substrates, areas, and conditions, with Installer or Applicator present where
indicated, for compliance with requirements for installation tolerances and other conditions
affecting performance. Record observations.

1 Examine roughing-in for mechanical and electrical systems to verify actual locations of
connections before equipment and fixture installation.

2. Examine walls, floors, and roofs for suitable conditions where products and systems are
to be installed.

3. Verify compatibility with and suitability of substrates, including compatibility with
existing finishes or primers.

Written Report: Where a written report listing conditions detrimental to performance of the
Work is required by other Sections, include the following:

Description of the Work.

List of detrimental conditions, including substrates.
List of unacceptable installation tolerances.
Recommended corrections.

rpODPE

Proceed with installation only after unsatisfactory conditions have been corrected. Proceeding
with the Work indicates acceptance of surfaces and conditions.

PREPARATION

Existing Utility Information: Furnish information to Owner that is necessary to adjust, move,
or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances
located in or affected by construction. Coordinate with authorities having jurisdiction.

Field Measurements. Take field measurements as required to fit the Work properly. Recheck
measurements before installing each product. Where portions of the Work are indicated to fit to
other construction, verify dimensions of other construction by field measurements before
fabrication. Coordinate fabrication schedule with construction progress to avoid delaying the
Work.
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3.3

34

C.

Space Requirements:  Verify space requirements and dimensions of items shown
diagrammatically on Drawings.

Review of Contract Documents and Field Conditions. Immediately on discovery of the need for
clarification of the Contract Documents caused by differing field conditions outside the control
of Contractor, submit arequest for information to Engineer.

CONSTRUCTION LAYOUT

Verification: Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the property survey and existing benchmarks. |If discrepancies are
discovered, notify Engineerpromptly.

General: Engage aland surveyorto lay out the Work using accepted surveying practices.

1 Establish benchmarks and control points to set lines and levels at each story of

construction and elsewhere as needed to locate each element of Project.

Establish limits on use of Project site.

Establish dimensions within tolerances indicated. Do not scale Drawings to obtain

required dimensions.

4, Inform installers of lines and levels to which they must comply.

5. Check the location, level and plumb, of every major element as the Work progresses.

6. Notify Engineer when deviations from required lines and levels exceed allowable
tolerances.

7. Close site surveys with an error of closure equal to or less than the standard established
by authorities having jurisdiction.

wnN

Site Improvements: Locate and lay out site improvements, including pavements, grading, fill
and topsoil placement, utility slopes, and rim and invert elevations.

Building Lines and Levels. Locate and lay out control lines and levels for structures, building
foundations, column grids, and floor levels, including those required for mechanical and
electrical work. Transfer survey markings and elevations for use with control lines and levels.
Level foundations and piers from two or more locations.

Record Log: Maintain alog of layout control work. Record deviations from required lines and
levels. Include beginning and ending dates and times of surveys, weather conditions, name and
duty of each survey party member, and types of instruments and tapes used. Make the log
available for reference by Engineer.

INSTALLATION

General: Locate the Work and components of the Work accurately, in correct alignment and
elevation, as indicated.

1 Make vertical work plumb and make horizontal work level.

2. Where space is limited, install components to maximize space available for maintenance
and ease of removal for replacement.

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.
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4, Maintain minimum headroom clearance of 96 inches (2440 mm) in occupied spaces and
90 inches (2300 mm) in unoccupied spaces.

Comply with manufacturer's written instructions and recommendations for installing products in
applications indicated.

Install products at the time and under conditions that will ensure the best possible results.
Maintain conditions required for product performance until Substantial Completion.

Conduct construction operations so no part of the Work is subjected to damaging operations or
loading in excess of that expected during normal conditions of occupancy.

Sequence the Work and alow adequate clearances to accommodate movement of construction
items on site and placement in permanent locations.

Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.

Templates: Obtain and distribute to the parties involved templates for work specified to be
factory prepared and field installed. Check Shop Drawings of other work to confirm that
adequate provisions are made for locating and installing products to comply with indicated
requirements.

Attachment: Provide blocking and attachment plates and anchors and fasteners of adequate size
and number to securely anchor each component in place, accurately located and aligned with
other portions of the Work. Where size and type of attachments are not indicated, verify size
and type required for load conditions.

1 Mounting Heights: Where mounting heights are not indicated, mount components at
heights directed by Engineer.

2. Allow for building movement, including thermal expansion and contraction.

3. Coordinate installation of anchorages. Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and
items with integral anchors, that are to be embedded in concrete or masonry. Deliver
such itemsto Project site in time for installation.

Joints: Make joints of uniform width. Where joint locations in exposed work are not indicated,
arrange joints for the best visual effect. Fit exposed connections together to form hairline joints.

Hazardous Materials: Use products, cleaners, and installation materials that are not considered
hazardous.
CUTTING AND PATCHING

Cutting and Patching, General: Employ skilled workers to perform cutting and patching.
Proceed with cutting and patching at the earliest feasible time, and complete without delay.

1 Cut in-place construction to provide for installation of other components or performance
of other construction, and subsequently patch as required to restore surfaces to their
origina condition.
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B.  Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged
during installation or cutting and patching operations, by methods and with materials so as not
to void existing warranties.

C.  Temporary Support: Provide temporary support of work to be cut.

D. Protection: Protect in-place construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of Project that might be
exposed during cutting and patching operations.

E. Existing Utility Services and Mechanical/Electrical Systems: Where existing services/systems
are required to be removed, relocated, or abandoned, bypass such services/systems before
cutting to minimize interruption to occupied areas.

F. Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and similar
operations, including excavation, using methods least likely to damage elements retained or
adjoining construction. If possible, review proposed procedures with original Installer; comply
with original Installer's written recommendations.

1 In general, use hand or small power tools designed for sawing and grinding, not
hammering and chopping. Cut holes and dots neatly to minimum size required, and with
minimum disturbance of adjacent surfaces. Temporarily cover openings when not in use.

2. Finished Surfaces: Cut or drill from the exposed or finished side into concealed surfaces.

3. Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or a
diamond-core drill.

4, Excavating and Backfilling: Comply with requirements in applicable Sections where
required by cutting and patching operations.

5. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be
removed. Cap, valve, or plug and sea remaining portion of pipe or conduit to prevent
entrance of moisture or other foreign matter after cutting.

6. Proceed with patching after construction operations requiring cutting are complete.

G. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar operations
following performance of other work. Patch with durable seams that are as invisible as
practicable. Provide materials and comply with installation requirements specified in other
Sections, where applicable.

1 Inspection: Where feasible, test and inspect paiched areas after completion to
demonstrate physical integrity of installation.

2. Exposed Finishes: Restore exposed finishes of patched areas and extend finish
restoration into retained adjoining construction in a manner that will minimize evidence
of patching and refinishing.

a Clean piping, conduit, and similar features before applying paint or other finishing
materials.
b. Restore damaged pipe covering to its original condition.

3. Floors and Walls: Where walls or partitions that are removed extend one finished area
into another, patch and repair floor and wall surfaces in the new space. Provide an even
surface of uniform finish, color, texture, and appearance. Remove in-place floor and wall
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3.6

3.7

coverings and replace with new materials, if necessary, to achieve uniform color and
appearance.

a Where patching occurs in a painted surface, prepare substrate and apply primer and
intermediate paint coats appropriate for substrate over the patch, and apply final
paint coat over entire unbroken surface containing the patch. Provide additional
coats until patch blends with adjacent surfaces.

4, Ceilings. Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane
surface of uniform appearance.

5. Exterior Building Enclosure: Patch components in a manner that restores enclosure to a
weathertight condition and ensures thermal and moisture integrity of building enclosure.

Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint,
mortar, oils, putty, and similar materials from adjacent finished surfaces.

OWNER-INSTALLED PRODUCTS

Coordination: Coordinate construction and operations of the Work with work performed by
Owner's construction personnel.

PROGRESS CLEANING

General: Clean Project site and work areas daily, including common areas. Enforce
requirements strictly. Dispose of materials lawfully.

1 Comply with requirements in NFPA 241 for removal of combustible waste materials and
debris.

2. Do not hold waste materials more than seven days during normal weather or three days if
the temperature is expected to rise above 80 deg F (27 deg C).

3. Containerize hazardous and unsanitary waste materials separately from other waste.
Mark containers appropriately and dispose of legally, according to regulations.

a Use containers intended for holding waste materials of type to be stored.
Site: Maintain Project site free of waste materials and debris.

Work Areas. Clean areas where work is in progress to the level of cleanliness necessary for
proper execution of the Work.

1 Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum the
entire work area, as appropriate.

Installed Work: Keep installed work clean. Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning materials
specifically recommended. If specific cleaning materials are not recommended, use cleaning
materials that are not hazardous to health or property and that will not damage exposed surfaces.

Concealed Spaces: Remove debris from concealed spaces before enclosing the space.
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3.9

Exposed Surfacesin Finished Areas. Clean exposed surfaces and protect as necessary to ensure
freedom from damage and deterioration at time of Substantial Completion.

During handling and installation, clean and protect construction in progress and adjoining
materials already in place. Apply protective covering where required to ensure protection from
damage or deterioration at Substantial Completion.

Clean and provide maintenance on completed construction as frequently as necessary through
the remainder of the construction period. Adjust and lubricate operable components to ensure
operability without damaging effects.

Limiting Exposures. Supervise construction operations to assure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise
deleterious exposure during the construction period.

FINAL CLEANING

Cleaning: Employ experienced workers or professional cleaners for final cleaning. Clean each
surface or unit to condition expected in an average commercial building cleaning and
maintenance program. Comply with manufacturer's written instructions.

1 Complete the following cleaning operations before requesting inspection for certification
of Substantial Completion for entire Project or for a designated portion of Project:

a Remove tools, construction equipment, machinery, and surplus material from
Project site.

b. Remove labels that are not permanent.

C. Wipe surfaces of equipment. Remove excess lubrication, paint and mortar
droppings, and other foreign substances.

d. Replace disposable air filters and clean permanent air filters. Clean exposed
surfaces of diffusers, registers, and grills.

e Clean ducts, blowers, and coils if units were operated during construction or that
display contamination with particulate matter on inspection.

1) Clean HVAC system in compliance with NADCA Standard 1992-01.
Provide written report on completion of cleaning.

REPAIR OF WORK

Complete repair and restoration operations before requesting inspection for determination of
Substantial Compl etion.

Repair or remove and replace defective construction. Repairing includes replacing defective
parts, refinishing damaged surfaces, touching up with matching materials, and properly
adjusting operating equipment. Where damaged or worn items cannot be repaired or restored,
provide replacements. Remove and replace operating components that cannot be repaired.
Restore damaged construction and permanent facilities used during construction to specified
condition.
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311

1 Touch up and otherwise repair and restore marred or exposed finishes and surfaces.
Replace finishes and surfaces that that already show evidence of repair or restoration.

a Do not paint over "UL" and other required labels and identification, including
mechanical and electrical nameplates. Remove paint applied to required labels and
identification.

2. Replace parts subject to operating conditions during construction that may impede
operation or reduce longevity.

3. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and defective and
noisy starters in fluorescent and mercury vapor fixtures to comply with requirements for
new fixtures.

STARTING AND ADJUSTING

Coordinate startup and adjusting of equipment and operating components with requirements in
Section 019113 "General Commissioning Requirements.”

Start equipment and operating components to confirm proper operation.  Remove
malfunctioning units, replace with new units, and retest.

Adjust equipment for proper operation. Adjust operating components for proper operation
without binding.

Test each piece of equipment to verify proper operation. Test and adjust controls and safeties.
Replace damaged and malfunctioning controls and equipment.

Provide complete and working charge of proper refrigerant, free of contaminants, into each re-
frigerant system. After each system has been in operation long enough to insure completely ba-
lanced conditions, check the charge and modify it for proper operation as required.

Provide a complete charge of specia oil for refrigeration use, suitable for operation with refri-
gerant, in each compressor.

Manufacturer's Field Service: Comply with qualification requirements in Section 230130
"Quality Requirements."

Occupancy Adjustments: When requested within 12 months from date of Substantial Comple-
tion, provide on-site assistance in adjusting system to suit actual occupied conditions. Provide
up to two visits to Project during other-than-normal occupancy hours for this purpose.

PROTECTION OF INSTALLED CONSTRUCTION

Provide final protection and maintain conditions that ensure installed Work is without damage
or deterioration at time of Substantial Completion.

Comply with manufacturer's written instructions for temperature and relative humidity.

END OF SECTION 230160
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SECTION 230170 - OPERATION AND MAINTENANCE DATA

PART 1- GENERAL

11

A.

12

13

14

B.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for preparing operation and
mai ntenance manuals, including the following:

Operation and maintenance documentation directory.
Emergency manuals.

Operation manuals for systems, subsystems, and equipment.
Product maintenance manuals.

Systems and equipment mai ntenance manuals.

agrwdE

Related Requirements:

1 Section 230115 "Submittal Procedures' for submitting copies of submittals for operation
and maintenance manuals.

2. Section 019113 "General Commissioning Requirements' for verification and compilation
of datainto operation and maintenance manuals.

DEFINITIONS

System:  An organized collection of parts, equipment, or subsystems united by regular
interaction.

Subsystem: A portion of a system with characteristics similar to a system.

CLOSEOUT SUBMITTALS

Manual Content: Operations and maintenance manual content is specified in individual
Specification Sections to be reviewed at the time of Section submittals. Submit reviewed
manual content formatted and organized as required by this Section.

1 Engineer] will comment on whether content of operations and maintenance submittals are
acceptable.

2. Where applicable, clarify and update reviewed manual content to correspond to revisions
and field conditions.

Format: Submit operations and maintenance manuals in the following format:
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C.

D.

1 PDF electronic file. Assemble each manual into a composite el ectronically indexed file.
Submit on digital media acceptable to Engineer.

a Name each indexed document file in composite electronic index with applicable
item name. Include a complete electronically linked operation and maintenance
directory.

b. Enable inserted reviewer comments on draft submittals.

Initial Manual Submittal: Submit draft copy of each manual at least 60 days before
commencing demonstration and training. Engineer will comment on whether general scope and
content of manual are acceptable.

Fina Manua Submittal: Submit each manual in final form prior to requesting inspection for
Substantial Completion and at least 15 days before commencing demonstration and training.
Engineerwill return copy with comments.

1 Correct or revise each manual to comply with Engineer's comments. Submit copies of
each corrected manual within 15 days of receipt of Engineer'scomments and prior to
commencing demonstration and training.

PART 2 - PRODUCTS

21

A.

C.

D.

OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

Directory:  Prepare a single, comprehensive directory of emergency, operation, and
maintenance data and materials, listing items and their location to facilitate ready access to
desired information. Include a section in the directory for each of the following:

List of documents.
List of systems.

List of equipment.
Table of contents.

PO PE

List of Systems and Subsystems. List systems alphabetically. Include references to operation
and maintenance manuals that contain information about each system.

List of Equipment: List equipment for each system, organized alphabeticaly by system. For
pieces of equipment not part of system, list alphabetically in separate list.

Tables of Contents: Include atable of contents for each emergency, operation, and maintenance
manual .

Identification: In the documentation directory and in each operation and maintenance manual,
identify each system, subsystem, and piece of equipment with same designation used in the
Contract Documents. If no designation exists, assign a designation according to
ASHRAE Guideline 4, "Preparation of Operating and Maintenance Documentation for Building
Systems."
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A.

REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

Organization: Unless otherwise indicated, organize each manual into a separate section for each
system and subsystem, and a separate section for each piece of equipment not part of a system.
Each manual shall contain the following materials, in the order listed:

1 Title page.
2. Table of contents.
3. Manual contents.

Title Page: Include the following information:

Subject matter included in manual .

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name and contact information for Contractor.

Name and contact information for Construction Manager.

Name and contact information for Engineer.

Name and contact information for Commissioning Authority.

Names and contact information for major consultants to the Engineer that designed the
systems contained in the manuals.

10. Cross-referenceto related systemsin other operation and maintenance manuals.

©OoNOGARWNE

Table of Contents: List each product included in manual, identified by product name, indexed
to the content of the volume, and cross-referenced to Specification Section number in Project
Manual.

1 If operation or maintenance documentation requires more than one volume to
accommodate data, include comprehensive table of contents for all volumes in each
volume of the set.

Manual Contents: Organize into sets of manageable size. Arrange contents alphabetically by
system, subsystem, and equipment. If possible, assemble instructions for subsystems,
equipment, and components of one system into a single binder.

Manuals, Electronic Files: Submit manuals in the form of a multiple file composite electronic
PDF file for each manual type required.

1 Electronic Files: Use electronic files prepared by manufacturer where available. Where
scanning of paper documents is required, configure scanned file for minimum readable
filesize.

2. File Names and Bookmarks. Enable bookmarking of individual documents based on file
names. Name document files to correspond to system, subsystem, and equipment names
used in manual directory and table of contents. Group documents for each system and
subsystem into individual composite bookmarked files, then create composite manual, so
that resulting bookmarks reflect the system, subsystem, and equipment namesin a readily
navigated file tree. Configure electronic manual to display bookmark panel on opening
file.
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A.

EMERGENCY MANUALS
Content: Organize manual into a separate section for each of the following:

1 Type of emergency.
2. Emergency instructions.
3. Emergency procedures.

Type of Emergency: Where applicable for each type of emergency indicated below, include
instructions and procedures for each system, subsystem, piece of equipment, and component:

Fire.

Flood.

Gas leak.

Water |esk.

Power failure.

Water outage.

System, subsystem, or equipment failure.
Chemical release or spill.

ONOO R WNE

Emergency Instructions: Describe and explain warnings, trouble indications, error messages,
and smilar codes and signals. Include responsibilities of Owner's operating personnel for
notification of Installer, supplier, and manufacturer to maintain warranties.

Emergency Procedures: Include the following, as applicable:

Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside normal operating limits.
Required sequences for electric or electronic systems.

Special operating instructions and procedures.

grLODdDE

OPERATION MANUALS

Content:  In addition to requirements in this Section, include operation data required in
individual Specification Sections and the following information:

1 System, subsystem, and equipment descriptions. Use designations for systems and
equipment indicated on Contract Documents.

Performance and design criteria if Contractor has delegated design responsibility.
Operating standards.

Operating procedures.

Operating logs.

Wiring diagrams.

Control diagrams.

Piped system diagrams.

Precautions against improper use.

0. License requirements including inspection and renewal dates.

BOONOOAWN

Descriptions: Include the following:
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=

Product name and model number. Use designations for products indicated on Contract
Documents.

Manufacturer's name.

Equipment identification with serial number of each component.

Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

Engineering data and tests.

Complete nomenclature and number of replacement parts.

©ONOUA~AWN

Operating Procedures: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.
Regulation and control procedures.

Instructions on stopping.

Normal shutdown instructions.

Seasona and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

©oOoNOOAWNE

Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as
installed.

Piped Systems. Diagram piping as installed, and identify color-coding where required for
identification.

PRODUCT MAINTENANCE MANUALS

Content: Organize manual into a separate section for each product, material, and finish.
Include source information, product information, maintenance procedures, repair materials and
sources, and warranties and bonds, as described below.

Source Information: List each product included in manual, identified by product name and
arranged to match manual's table of contents. For each product, list name, address, and
telephone number of Installer or supplier and maintenance service agent, and cross-reference
Specification Section number and title in Project Manual and drawing or schedule designation
or identifier where applicable.

Product Information: Include the following, as applicable:

Product name and model number.

Manufacturer's name.

Color, pattern, and texture.

Material and chemical composition.

Reordering information for specially manufactured products.

gL E

Maintenance Procedures. Include manufacturer's written recommendations and the following:
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2.6

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Schedule for routine cleaning and maintenance.

Repair instructions.

gL E

Repair Materials and Sources: Include lists of materials and local sources of materials and
related services.

Warranties and Bonds. Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1 Include procedures to follow and required notifications for warranty claims.

SYSTEMS AND EQUIPMENT MAINTENANCE MANUALS

Content: For each system, subsystem, and piece of equipment not part of a system, include
source information, manufacturers maintenance documentation, maintenance procedures,
mai ntenance and service schedules, spare parts list and source information, maintenance service
contracts, and warranty and bond information, as described below.

Source Information: List each system, subsystem, and piece of equipment included in manual,
identified by product name and arranged to match manual's table of contents. For each product,
list name, address, and telephone number of Installer or supplier and maintenance service agent,
and cross-reference Specification Section number and title in Project Manual and drawing or
schedule designation or identifier where applicable.

Manufacturers Maintenance Documentation:  Manufacturers maintenance documentation
including the following information for each component part or piece of equipment:

1 Standard maintenance instructions and bulletins.

2. Drawings, diagrams, and instructions required for maintenance, including disassembly
and component removal, replacement, and assembly.

3. I dentification and nomenclature of parts and components.

4, List of items recommended to be stocked as spare parts.

Maintenance Procedures: Include the following information and items that detail essential
maintenance procedures:

Test and inspection instructions.

Troubleshooting guide.

Precautions against improper maintenance.

Disassembly; component removal, repair, and replacement; and reassembly instructions.
Aligning, adjusting, and checking instructions.

Demonstration and training video recording, if available.

oukwdE

Maintenance and Service Schedules: Include service and lubrication requirements, list of
required lubricants for equipment, and separate schedules for preventive and routine
maintenance and service with standard time allotment.
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F.

1. Scheduled Maintenance and Service: Tabulate actions for daily, weekly, monthly,
quarterly, semiannual, and annual frequencies.

2. Maintenance and Service Record: Include manufacturers forms for recording
mai ntenance.

Spare Parts List and Source Information: Include lists of replacement and repair parts, with
parts identified and cross-referenced to manufacturers maintenance documentation and local
sources of maintenance materials and related services.

Maintenance Service Contracts. Include copies of maintenance agreements with name and
telephone number of service agent.

Warranties and Bonds: Include copies of warranties and bonds and lists of circumstances and
conditions that would affect validity of warranties or bonds.

1 Include procedures to follow and required notifications for warranty claims.

PART 3 - EXECUTION

31

A.

C.

MANUAL PREPARATION

Operation and Maintenance Documentation Directory: Prepare a separate manual that provides
an organized reference to emergency, operation, and maintenance manuals.

Emergency Manual: Assemble a complete set of emergency information indicating procedures
for use by emergency personnel and by Owner's operating personnel for types of emergencies
indicated.

Product Maintenance Manual: Assemble a complete set of maintenance data indicating care
and maintenance of each product, material, and finish incorporated into the Work.

Operation and Maintenance Manuals: Assemble a complete set of operation and maintenance
data indicating operation and maintenance of each system, subsystem, and piece of equipment
not part of a system.

1 Engage a factory-authorized service representative to assemble and prepare information
for each system, subsystem, and piece of equipment not part of a system.

2. Prepare a separate manual for each system and subsystem, in the form of an instructional
manual for use by Owner's operating personnel.

Manufacturers Dataz  Where manuals contain manufacturers standard printed data, include
only sheets pertinent to product or component installed. Mark each sheet to identify each
product or component incorporated into the Work. If data include more than one item in a
tabular format, identify each item using appropriate references from the Contract Documents.
Identify data applicable to the Work and delete references to information not applicable.

1 Prepare supplementary text if manufacturers' standard printed data are not available and
where the information is necessary for proper operation and maintenance of egquipment or
systems.
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F. Drawings. Prepare drawings supplementing manufacturers printed data to illustrate the
relationship of component parts of equipment and systems and to illustrate control sequence and
flow diagrams. Coordinate these drawings with information contained in record Drawings to
ensure correct illustration of completed installation.

1 Do not use origina project record documents as part of operation and maintenance
manuals.

2. Comply with requirements of newly prepared record Drawings in Section 230180
"Project Record Documents.”

END OF SECTION 230170
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SECTION 230180 - PROJECT RECORD DOCUMENTS

PART 1- GENERAL

11

12

13

A.

B.

C.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedura requirements for project record documents,
including the following:

Record Drawings.

Record Specifications.

Record Product Data.
Miscellaneous record submittals.

~pODNPE

Related Requirements:
1 Section 230170 "Operation and Maintenance Data' for operation and maintenance
manual requirements.
CLOSEOUT SUBMITTALS
Record Drawings: Comply with the following:
1 Number of Copies: Submit copies of record Drawings as follows:
a Initial Submittal:
1) Submit PDF electronic files of scanned record prints and one set of prints.
2) Engineer will indicate whether general scope of changes, additiona
information recorded, and quality of drafting are acceptable.
b.  Fina Submittal:
1) qumit PDF electronic files of scanned record prints and three set(s) of
2) |Igrrli?:tseach drawing, whether or not changes and additional information were

recorded.

Record Specifications: Submit annotated PDF electronic files of Project's Specifications,
including addenda and contract modifications.

Record Product Data: Submit annotated PDF € ectronic files and directories of each submittal.
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D.

1.

Where record Product Data are required as part of operation and maintenance manuals,
submit duplicate marked-up Product Data as a component of manual.

Miscellaneous Record Submittals: See other Specification Sections for miscellaneous record-
keeping requirements and submittals in connection with various construction activities. Submit
annotated PDF electronic files and directories of each submittal.

PART 2 - PRODUCTS

21

A.

RECORD DRAWINGS

Record Prints: Maintain one set of marked-up paper copies of the Contract Drawings and Shop
Drawings, incorporating new and revised drawings as modifications are issued.

1.

Preparation: Mark record prints to show the actual installation where installation varies
from that shown originally. Require individua or entity who obtained record data,
whether individual or entity is Installer, subcontractor, or similar entity, to provide
information for preparation of corresponding marked-up record prints.

a Give particular attention to information on concealed elements that would be
difficult to identify or measure and record later.

Accurately record information in an acceptable drawing technique.

Record data as soon as possible after obtaining it.

Record and check the markup before enclosing concealed installations.
Crossreference  record prints to corresponding archive  photographic
documentation.

®aoo

Content: Types of items requiring marking include, but are not limited to, the following:

Dimensional changes to Drawings.

Revisions to details shown on Drawings.

Depths of foundations below first floor.

Locations and depths of underground utilities.

Revisions to routing of piping and conduits.

Revisionsto electrical circuitry.

Actual equipment locations.

Duct size and routing.

Locations of concealed interna utilities.

Changes made by Change Order or Construction Change Directive.
Changes made following Engineer's written orders.

Details not on the original Contract Drawings.

Field records for variable and concealed conditions.

Record information on the Work that is shown only schematically.

SITAT TSSO R0 T

Mark the Contract Drawings and Shop Drawings completely and accurately. Use
personnel proficient at recording graphic information in production of marked-up record
prints.

Mark record sets with erasable, red-colored pencil. Use other colors to distinguish
between changes for different categories of the Work at same location.
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5. Mark important additional information that was either shown schematically or omitted
from original Drawings.

6. Note Construction Change Directive numbers, alternate numbers, Change Order
numbers, and similar identification, where applicable.

Record Digital Data Files: Immediately before inspection for Certificate of Substantial
Completion, review marked-up record prints with Engineer. When authorized, prepare a full set
of corrected digital datafiles of the Contract Drawings, as follows:

1 Format: Same digital data software program, version, and operating system as the
original Contract Drawings.

2. Incorporate changes and additional information previously marked on record prints.
Delete, redraw, and add details and notations where applicable.

3. Refer instances of uncertainty to Engineer for resolution.

4, Engineer will furnish Contractor one set of digital data files of the Contract Drawings for
use in recording information.

a See Section 013300 "Submittal Procedures' for requirements related to use of
Engineer's digital datafiles.

b. Engineer will provide data file layer information. Record markups in separate
layers.

Format: ldentify and date each record Drawing; include the designation "PROJECT RECORD
DRAWING" in a prominent location.

1 Record Prints.  Organize record prints and newly prepared record Drawings into
manageable sets. Bind each set with durable paper cover sheets. Include identification
on cover shests.

Format: Annotated PDF electronic file.

Record Digital DataFiles: Organize digital data information into separate electronic files
that correspond to each sheet of the Contract Drawings. Name each file with the sheet
identification. Include identification in each digital datafile.

4. Identification: Asfollows:

wn

Project name.

Date.

Designation "PROJECT RECORD DRAWINGS."
Name of Engineer.

Name of Contractor.

Pap oW

RECORD SPECIFICATIONS

Preparation: Mark Specifications to indicate the actual product installation where installation
varies from that indicated in Specifications, addenda, and contract modifications.

1 Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Mark copy with the proprietary name and model number of products, materials, and
equipment furnished, including substitutions and product options selected.
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B.

23

A.

B.

24

A.

B.

3. Record the name of manufacturer, supplier, Installer, and other information necessary to
provide arecord of selections made.

4, For each principal product, indicate whether record Product Data has been submitted in
operation and maintenance manuals instead of submitted as record Product Data.

5. Note related Change Orders, record Product Data, and record Drawings where applicable.

Format: Submit record Specifications as annotated PDF electronic file .

RECORD PRODUCT DATA

Preparation: Mark Product Data to indicate the actua product installation where installation
varies substantially from that indicated in Product Data submittal.

1 Give particular attention to information on concealed products and installations that
cannot be readily identified and recorded later.

2. Include significant changes in the product delivered to Project site and changes in
manufacturer's written instructions for installation.

3. Note related Change Orders, record Specifications, and record Drawings where
applicable.

Format: Submit record Product Data as annotated PDF electronic file .

1 Include record Product Data directory organized by Specification Section number and
title, electronically linked to each item of record Product Data.

MISCELLANEOUS RECORD SUBMITTALS

Assemble miscellaneous records required by other Specification Sections for miscellaneous

record keeping and submittal in connection with actual performance of the Work. Bind or file

miscellaneous records and identify each, ready for continued use and reference.

Format: Submit miscellaneous record submittals as PDF electronic file .

1 Include miscellaneous record submittals directory organized by Specification Section
number and title, electronically linked to each item of miscellaneous record submittals.

PART 3 - EXECUTION

31

A.

B.

RECORDING AND MAINTENANCE

Recording: Maintain one copy of each submittal during the construction period for project
record document purposes. Post changes and revisions to project record documents as they
occur; do not wait until end of Project.

Maintenance of Record Documents and Samples: Store record documents and Samples in the
field office apart from the Contract Documents used for construction. Do not use project record
documents for construction purposes. Maintain record documents in good order and in a clean,
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dry, legible condition, protected from deterioration and loss. Provide access to project record
documents for Engineer's reference during normal working hours.

END OF SECTION 230180
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SECTION 230190 - DEMONSTRATION AND TRAINING

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes administrative and procedural requirements for instructing Owner's personnel,
including the following:

1 Demonstration of operation of systems, subsystems, and equipment.
2. Training in operation and maintenance of systems, subsystems, and equi pment.
3. Demonstration and training video recordings.

INFORMATIONAL SUBMITTALS

Instruction Program: Submit outline of instructiona program for demonstration and training,
including a list of training modules and a schedule of proposed dates, times, length of
instruction time, and instructors names for each training module. Include learning objective
and outline for each training module.

1 Indicate proposed training modules using manufacturer-produced demonstration and
training video recordings for systems, equipment, and products in lieu of video recording
of live instructional module.

Attendance Record: For each training module, submit list of participants and length of
instruction time.

CLOSEOUT SUBMITTALS

Demonstration and Training Video Recordings: Submit two copies within seven days of end
of each training module.

1 Identification: On each copy, provide an applied label with the following information:

Name of Project.

Name and address of videographer.

Name of Engineer.

Name of Contractor.

Date of video recording.

2. Transcript: Prepared in PDF electronic format. Include a cover sheet with same label
information as the corresponding video recording and a table of contents with links to

®Poo oW
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15

A.

B.

C.

corresponding training components. Include name of Project and date of video recording
on each page.

3. At completion of training, submit complete training manual(s) for Owner's use in PDF
electronic file format on flash drive.

COORDINATION

Coordinate instruction schedule with Owner's operations. Adjust schedule as required to
minimize disrupting Owner's operations and to ensure availability of Owner's personnel.

Coordinate instructors, including providing notification of dates, times, length of instruction
time, and course content.

Coordinate content of training modules with content of approved emergency, operation, and
maintenance manuals. Do not submit instruction program until operation and maintenance data
has been reviewed and approved by Engineer.

PART 2 - PRODUCTS

21

A.

B.

INSTRUCTION PROGRAM

Program Structure: Develop an instruction program that includes individual training modules
for each system and for equipment not part of a system, as required by individual Specification
Sections.

Training Modules: Develop alearning objective and teaching outline for each module. Include
a description of specific skills and knowledge that participant is expected to master. For each
module, include instruction for the following as applicable to the system, equipment, or
component:

1 Basis of System Design, Operational Requirements, and Criteria: Include the following:

System, subsystem, and equipment descriptions.

Performance and design criteriaif Contractor is delegated design responsibility.
Operating standards.

Regulatory requirements.

Equipment function.

Operating characteristics.

Limiting conditions.

Performance curves.

S@rpoooe

2. Documentation: Review the following itemsin detail:

Emergency manuals.
Operations manuals.
Maintenance manuals.
Project record documents.
Identification systems.

oo oW
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f. Warranties and bonds.
0. Maintenance service agreements and similar continuing commitments.

3. Emergencies: Include the following, as applicable:

Instructions on meaning of warnings, trouble indications, and error messages.
Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside of normal operating limits.
Sequences for electric or electronic systems.

Special operating instructions and procedures.

~PQo0oTp

4, Operations: Include the following, as applicable:

Startup procedures.

Equipment or system break-in procedures.

Routine and normal operating instructions.
Regulation and control procedures.

Control sequences.

Safety procedures.

Instructions on stopping.

Normal shutdown instructions.

Operating procedures for emergencies.

Operating procedures for system, subsystem, or equipment failure.
Seasonal and weekend operating instructions.
Required sequences for electric or electronic systems.
Special operating instructions and procedures.

- Lok -

377

5. Adjustments: Include the following:

Alignments.

Checking adjustments.

Noise and vibration adjustments.
Economy and efficiency adjustments.

cooo

6. Troubleshooting: Include the following:

a Diagnostic instructions.
b. Test and inspection procedures.

7. Maintenance: Include the following:

Inspection procedures.

Types of cleaning agents to be used and methods of cleaning.

List of cleaning agents and methods of cleaning detrimental to product.
Procedures for routine cleaning

Procedures for preventive maintenance.

Procedures for routine maintenance.

Instruction on use of special tools.

@rooo T

8. Repairs: Include the following:
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a Diagnosis instructions.

b. Repair instructions.

C. Disassembly; component removal, repair, and replacement; and reassembly
instructions.

d. Instructions for identifying parts and components.

e Review of spare parts needed for operation and maintenance.

PART 3 - EXECUTION

31

A.

3.2

3.3

PREPARATION

Assemble educational materials necessary for instruction, including documentation and training
module. Assemble training modules into a training manual organized in coordination with
requirements in Section 017823 "Operation and Maintenance Data."

Set up instructional equipment at instruction location.

INSTRUCTION

Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain
systems, subsystems, and equipment not part of a system.

1 Engineer will furnish an instructor to describe basis of system design, operational
requirements, criteria, and regulatory requirements.

2. Owner will furnish an instructor to describe Owner's operational philosophy.

3. Owner will furnish Contractor with names and positions of participants.

Scheduling:  Provide instruction at mutually agreed on times. For equipment that requires
seasonal operation, provide similar instruction at start of each season.

1 Schedule training with Owner, through Engineer, with at least seven days advance
notice.

Training Location and Reference Material: Conduct training on-site in the completed and fully
operationa facility using the actual equipment in-place. Conduct training using final operation
and maintenance data submittals.

Cleanup: Collect used and leftover educational materials and give to Owner. Remove
instructional equipment. Restore systems and equipment to condition existing before initial
training use.

DEMONSTRATION AND TRAINING VIDEO RECORDINGS
General: Engage a qualified commercial videographer to record demonstration and training

video recordings. Record each training module separately. Include classroom instructions and
demonstrations, board diagrams, and other visual aids, but not student practice.
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1 At beginning of each training module, record each chart containing learning objective
and lesson outline.

B. Video: Provide minimum 640 x 480 video resolution converted to .mp4 format file type, on
electronic media

1 Electronic Mediaa Read-only format compact disc acceptable to Owner, with
commercial-grade graphic label.

2. File Hierarchy: Organize folder structure and file locations according to project manual
table of contents. Provide complete screen-based menu.

3. File Names: Utilize file names based upon name of equipment generally described in
video segment, as identified in Project specifications.

4, Contractor and Installer Contact Filee Using appropriate software, create a file for
inclusion on the Equipment Demonstration and Training DVD that describes the
following for each Contractor involved on the Project, arranged according to Project table

of contents:

a Name of Contractor/Installer.
b. Business address.

C. Business phone number.

d. Point of contact.

e E-mail address.

C. Recording: Mount camera on tripod before starting recording, unless otherwise necessary to
adequately cover area of demonstration and training. Display continuous running time.

1 Film training session(s) in segments not to exceed 15 minutes.

a Produce segments to present a single significant piece of equipment per segment.

b. Organize segments with multiple pieces of equipment to follow order of Project
Manual table of contents.

C. Where a training session on a particular piece of equipment exceeds 15 minutes,
stop filming and pause training session. Begin training session again upon
commencement of new filming segment.

D. Light Levels: Verify light levels are adequate to properly light equipment. Verify equipment
markings are clearly visible prior to recording.

1 Furnish additional portable lighting as required.
E. Narration: Describe scenes on video recording by audio narration by microphone while or
dubbing audio narration off-site after video recording is recorded. Include description of items

being viewed.

F.  Transcript: Provide a transcript of the narration. Display images and running time captured
from videotape opposite the corresponding narration segment.

G.  Preproduced Video Recordings: Provide video recordings used as a component of training
modules in same format as recordings of live training.
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END OF SECTION 230190
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1- GENERAL

11

A.

12

A.

13

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes general requirements for single-phase and polyphase, general-purpose,
horizontal, small and medium, squirrel-cage induction motors for use on ac power systems up to
600 V and installed at equipment manufacturer's factory or shipped separately by equipment
manufacturer for field installation.

COORDINATION

Coordinate features of motors, installed units, and accessory devices to be compatible with the
following:

Motor controllers.

Torque, speed, and horsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence.
Ambient and environmental conditions of installation location.

pODPE

PART 2 - PRODUCTS

21

A.

B.

C.

22

A.

GENERAL MOTOR REQUIREMENTS

Comply with requirements in this Section except when stricter requirements are specified in
HVAC equipment schedules or Sections.

Comply with NEMA MG 1 unless otherwise indicated.

Comply with |EEE 841 for severe-duty motors.

MOTOR CHARACTERISTICS

Duty: Continuous duty at ambient temperature of 40 degC and at atitude of 3300 feet
(1000 m) above sealevdl.
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24

r ©

Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected loads
at designated speeds, at installed altitude and environment, with indicated operating sequence,
and without exceeding nameplate ratings or considering service factor.

POLYPHASE MOTORS

Description: NEMA MG 1, Design B, medium induction motor.

Efficiency: Energy efficient, as defined in NEMA MG 1.

Service Factor: 1.15.

Multispeed Motors. Variable torque.

1 For motors with 2:1 speed ratio, consequent pole, single winding.
2. For motors with other than 2:1 speed ratio, separate winding for each speed.

Multispeed Motors. Separate winding for each speed.

Rotor: Random-wound, squirrel cage.

Bearings. Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
Temperature Rise: Match insulation rating.

Insulation: ClassF .

Code Letter Designation:

1 Motors 15 HP and Larger: NEMA starting Code F or Code G.
2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor
frame sizes smdller than 324T .

POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring connection
requirements for controller with required motor leads. Provide terminals in motor terminal box,
suited to control method.

Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by controller manufacturer.

1 Windings: Copper magnet wire with moisture-resistant insulation varnish, designed and
tested to resist transient spikes, high frequencies, and short time rise pulses produced by
pulse-width modulated inverters.

Energy- and Premium-Efficient Motors. Class B temperature rise; Class F insulation.
Inverter-Duty Motors. Class F temperature rise; Class H insulation.

wn
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4, Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected
motors.

Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

SINGLE-PHASE MOTORS

Motors larger than /20 hp shall be one of the following, to suit starting torque and
requirements of specific motor application:

1 Permanent-split capacitor.
Multispeed Motors. Variable-torque, permanent-split-capacitor type.

Bearings. Prelubricated, antifriction ball bearings or Sleeve bearings suitable for radial and
thrust loading.

Motors 1/20 HP and Smaller: Shaded-pole type.

Thermal Protection: Internal protection to automatically open power supply circuit to motor
when winding temperature exceeds a safe value calibrated to temperature rating of motor
insulation. Thermal-protection device shall automatically reset when motor temperature returns
to normal range.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 230513
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SECTION 230516 - EXPANSION FITTINGS AND LOOPS FOR HVAC PIPING

PART 1- GENERAL

11

A.

12

A.

13

A.

B.

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1 Flexible-hose packless expansion joints.

2. Alignment guides .

PERFORMANCE REQUIREMENTS

Compatibility: Products shall be suitable for piping service fluids, materials, working pressures,
and temperatures.

Capability: Products to absorb 200 percent of maximum axial movement between anchors.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

21

A.

PACKLESS EXPANSION JOINTS
Flexible-Hose Packless Expansion Joints:

1 Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,

the following:

a Flex-Hose Co., Inc.

b. Flexicraft Industries.

C. Flex Pression Ltd.

d. Metraflex, Inc.

e Unisource Manufacturing, Inc.
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Description:  Manufactured assembly with inlet and outlet elbow fittings and two
flexible-metal-hose legs joined by long-radius, 180-degree return bend or center section
of flexible hose.

Flexible Hose: Corrugated-metal inner hoses and braided outer sheaths.

Expansion Joints for Copper TubingNPS 2-1/2 to NPS 4 (DN 65 to DN 100): Copper-
alloy fittings with threaded end connections.

a Stainless-steel hoses and single-braid, stainless-steel sheaths with 300 psig at 70
deg F (2070 kPa at 21 deg C) and 225 psig at 450 deg F (1550 kPa at 232 deg C)
ratings.

Rubber Packless Expansion Joints:

1

Manufacturers:  Subject to compliance with regquirements, available manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

a Amber/Booth Company, Inc.; adiv. of Vibration Isolation Products of Texas, Inc.
b. Flex-Hose Co., Inc.
C. General Rubber Corporation.

Metraflex, Inc.Standards:. ASTM F 1123 and FSA's "Technical Handbook: Non-
Metallic Expansion Joints and Flexible Pipe Connectors."

Material: Fabric-reinforced rubber complying with FSA-NMEJ-703.

Spherical Type: [multiple spheres with external control rods.

Minimum Pressure Rating for NPS 1-1/2 to NPS 4 (DN 40 to DN 100): 150 psig (1035
kPa) at 220 deg F (104 deg C).

Material for Water: EPDMANCHORS

Anchor Materials:

PR

Steel Shapes and Plates: ASTM A 36/A 36M.

Bolts and Nuts:. ASME B18.10 or ASTM A 183, steel hex head.

Washers: ASTM F 844, stedl, plain, flat washers.

Mechanical Fasteners: Insert-wedge-type stud with expansion plug anchor for use in
hardened portland cement concrete, with tension and shear capacities appropriate for
application.

a Stud: Threaded, zinc-coated carbon steel.
b. Expansion Plug: Zinc-coated stedl.
C. Washer and Nut: Zinc-coated steel.

Chemical Fasteners: Insert-type-stud, bonding-system anchor for use with hardened
portland cement concrete, with tension and shear capacities appropriate for application.

a Bonding Material: ASTM C 881/C 881M, TypelV, Grade3, two-component
gpoxy resin suitable for surface temperature of hardened concrete where fastener is
to be installed.
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b. Stud: ASTM A 307, zinc-coated carbon steel with continuous thread on stud
unless otherwise indicated.
C. Washer and Nut: Zinc-coated stee!.

PART 3 - EXECUTION

31

A.

B.

3.2

3.3

EXPANSION-JOINT INSTALLATION
Install expansion joints of sizes matching sizes of piping in which they are installed.

Install rubber packless expansion joints according to FSA-NMEJ-702.

PIPE LOOP AND SWING CONNECTION INSTALLATION

Connect risers and branch connections to mains with at least five pipe fittings including tee in
main.

Connect risers and branch connections to termina units with at least four pipe fittings including
teeinriser.

Connect mains and branch connections to termina units with at least four pipe fittings
including tee in main.

ANCHOR INSTALLATION

Install anchors at locations to prevent stresses from exceeding those permitted by ASME B31.9
and to prevent transfer of loading and stresses to connected equipment.

Anchor Attachments:

1 Anchor Attachment to Steel Pipe: Attach by welding. Comply with ASME B31.9 and
ASME Boiler and Pressure Vessel Code:  SectionIX, "Welding and Brazing
Qualifications."

2. Anchor Attachment to Copper Tubing: Attach with pipe hangers. Use MSS SP-69,
Type 24, U-bolts bolted to anchor.

Fabricate and install steel anchors by welding steel shapes, plates, and bars. Comply with
ASME B31.9 and AWS D1.1/D1.1M.

1 Anchor Attachment to Steel Structural Members: Attach by welding.
2. Anchor Attachment to Concrete Structural Members. Attach by fasteners. Follow
fastener manufacturer's written instructions.

END OF SECTION 230516
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SECTION 230517 - SLEEVES AND SLEEVE SEALS FOR HVAC PIPING

PART 1- GENERAL

11

12

13

A.

A.

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

Sleeves.

Sleeve-seal systems.

Sleeve-seal fittings.
Grout.

PR

ACTION SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

21

22

A.

A.

B.

SLEEVES

Galvanized-Steel-Pipe Sleeves: ASTM A 53/A 53M, TypeE, GradeB, Schedule40, zinc
coated, with plain ends.

SLEEVE-SEAL SYSTEMS

Manufacturers.  Subject to compliance with requirements, provide products by one of the
following :

1. Advance Products & Systems, Inc.
2. Metraflex Company (The).
3. Pipeline Seal and Insulator, Inc.

Description: Modular sealing-element unit, designed for field assembly, for filling annular
space between piping and sleeve. See schedule for application of materials.

1 Sealing Elements: [EPDM-rubber]interlocking links shaped to fit surface of pipe.
Include type and number required for pipe material and size of pipe.
2. Pressure Plates:  Stainless steel.

100% Construction Documents
September 12, 2011



Leon County - Sustainable Demonstration Center 230517 -2

23

A.

24

A.

B.

C.

D.

3. Connecting Bolts and Nuts:  Stainless steel of length required to secure pressure plates to
sealing elements.

SLEEVE-SEAL FITTINGS

Description: Manufactured plastic, Sleeve-type, waterstop assembly made for imbedding in

concrete slab or wall. Unit has plastic or rubber waterstop collar with center opening to match

piping OD.

GROUT

Standard:  ASTM C 1107/C 1107M, GradeB, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

Characteristics: Nonshrink; recommended for interior and exterior applications.
Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

Packaging: Premixed and factory packaged.

PART 3 - EXECUTION

31

A.

B.

C.

D.

SLEEVE INSTALLATION
Install sleevesfor piping passing through penetrations in floors, partitions, roofs, and walls.

For deeves that will have deeve-seal system installed, select sleeves of size large enough to
provide 1-inch (25-mm) annular clear space between piping and concrete slabs and walls.

1 Sleeves are not required for core-drilled holes.
Install sleeves in concrete floors, concrete roof slabs, and concrete walls as new dabs and walls
are constructed.

1 Cut deevesto length for mounting flush with both surfaces.

a Exception: Extend sleeves installed in floors of mechanical equipment areas or
other wet areas 2 inches (50 mm) above finished floor level.

2. Using grout, seal the space outside of sleeves in dlabs and walls without deeve-sedl
system.

Install sleevesfor pipes passing through interior partitions.
1 Cut deevesto length for mounting flush with both surfaces.

2. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular clear space
between deeve and pipe or pipe insulation.
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3.2

3.3

34

3. Seal annular space between sleeve and piping or piping insulation; use joint sealants
appropriate for size, depth, and location of joint. Comply with requirements for sealants
specified in Division 07 Section "Joint Sealants."

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors
at pipe penetrations. Seal pipe penetrations with firestop materials. Comply with requirements
for firestopping specified in Division 07 Section "Penetration Firestopping.”
SLEEVE-SEAL-SYSTEM INSTALLATION

Install deeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at service
piping entries into building or utility manhole/vault.

Select type, size, and number of sealing elements required for piping material and size and for
deeve ID or hole size. Position piping in center of deeve. Center piping in penetration,
assemble deeve-seal system components, and install in annular space between piping and
deeve. Tighten bolts against pressure plates that cause sealing elements to expand and make a
watertight seal.

SLEEVE-SEAL-FITTING INSTALLATION

Install sleeve-sedl fittings in new walls and slabs as they are constructed.

Assemble fitting components of length to be flush with both surfaces of concrete dabs and
walls. Position waterstop flange to be centered in concrete slab or wall.

Secure nailing flanges to concrete forms.

Using grout, seal the space around outside of deeve-sedl fittings.

SLEEVE AND SLEEVE-SEAL SCHEDULE
Use dleeves and sleeve sedls for the following piping-penetration applications:
1 Exterior Concrete Walls above Grade:

a Galvanized-steel-pipe sleeves with Sleeve-sedl fittings .
2. Exterior Concrete Walls below Grade:
a Galvanized-steel-pipe seeves with sleeve-seal system

1) Select sleeve size to alow for 1-inch (25-mm) annular clear space between
piping and deeve for installing sleeve-seal system.

3. Concrete Slabs-on-Grade:
a Galvanized-steel-pipe sleeves with seeve-seal system .

1) Select sleeve size to alow for 1-inch (25-mm) annular clear space between
piping and sleeve for installing sleeve-seal system.
4, Interior Partitions: Galvanized Steel Pipe Sleeves
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5. Sleeve-seal System:

a Ground Loop Piping:

1) Sealing Elements: EPDM-rubber.

b. Domestic Water:

1) Sealing Elements: EPDM-rubber.

END OF SECTION 230517
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SECTION 230518 - ESCUTCHEONS FOR HVAC PIPING

PART 1- GENERAL

11

A.

12

A.

13

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

1. Escutcheons.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

PART 2 - PRODUCTS

21

A.

C.

D.

ESCUTCHEONS

One-Piece, Cast-Brass Type: With polished, chrome-plated and rough-brass finish and setscrew
fastener.

One-Piece, Deep-Pattern Type: Deep-drawn, box-shaped brass with chrome-plated finish and
spring-clip fasteners.

One-Piece, Stamped-Steel Type: With chrome-plated finish and spring-clip fasteners.

Split-Casting Brass Type: With polished, chrome-plated and rough-brass finish and with
concealed hinge and setscrew.

Split-Plate, Stamped-Steel Type: With chrome-plated finish, concealed hinge, and spring-clip
fasteners.

PART 3 - EXECUTION

31

A.

INSTALLATION

Install escutcheons for piping penetrations of walls, ceilings, and finished floors.
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B. Install escutcheons with ID to closely fit around pipe, tube, and insulation of piping and with
OD that completely covers opening.

1 Escutcheons for New Piping:

a
b.
C.

Piping with Fitting or Sleeve Protruding from Wall: One-piece, deep-pattern type.
Insulated Piping: One-piece, stamped-steel type.

Bare Piping at Wall and Floor Penetrations in Finished Spaces. One-piece, cast-
brass type with polished, chrome-plated finish.

Bare Piping at Ceiling Penetrationsin Finished Spaces: One-piece, cast-brass type
with polished, chrome-plated finish.

Bare Piping in Unfinished Service Spaces. One-piece, cast-brass type with rough-
brass finish.

Bare Piping in Equipment Rooms. One-piece, cast-brass type with rough-brass
finish.

3.2 FIELD QUALITY CONTROL

A.  Replace broken and damaged escutcheons using new materials.

END OF SECTION 230518
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SECTION 230519 - METERS AND GAGES FOR HVAC

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A.  Section Includes:

Liquid-in-glass thermometers.
Thermowells.

Dial-type pressure gages.
Gage attachments.

Test plugs.

Test-plug kits.

Venturi flowmeters.

Nogak,rwdhpr

13 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated.

14 INFORMATIONAL SUBMITTALS

A.  Product Certificates: For each type of meter and gage, from manufacturer.

15 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Dataz For meters and gages to include in operation and
mal ntenance manuals.

PART 2 - PRODUCTS

2.1 LIQUID-IN-GLASS THERMOMETERS
A. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers:

1 Basis-of-Design Product: Subject to compliance with requirements, provide Trerice,
H.O. Co.; BX9 or comparable product by one of the following:

a Miljoco Corporation.
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wnN

© N

10.

b. Weiss I nstruments, Inc.
C. Winters Instruments - U.S.

Standard: ASME B40.200.

Case: Cast duminum 9-inch (229-mm) nominal size unless otherwise indicated; provide
weatherproofed case for outdoor installations.

Case Form: Adjustable angle unless otherwise indicated.

Tube: Glass with magnifying lens and blue organic liquid.

Tube Background: Nonreflective aluminum with permanently etched scale markings
graduated in deg F (deg C) .

Window: Indoors: Glass; Outdoors: UV Protective Plastic.

Stem: Brass of length to suit installation.

a Design for Air-Duct Installation: Provide auminum ventilated air-duct stem with
3-inch O.D. reversible aluminum flange and perforated aluminum guard.
b. Design for Thermowell Installation: Bare stem.

Connector: 1-1/4 inches (32 mm), with ASME B1.1 screw threads.
Accuracy: Plusor minus 1 percent of scale range or one scale division, to a maximum of
1.5 percent of scale range.

22 DUCT-THERMOMETER MOUNTING BRACKETS

A.  Description: Flanged bracket with screw holes, for attachment to air duct and made to hold
thermometer stem.

23 THERMOWELLS

A. Thermowels:

oukwdE

7.

8.
9.
10.
11.

Standard: ASME B40.200.

Description: Pressure-tight, socket-type fitting made for insertion into piping tee fitting.
Material for Use with Copper Tubing: CNR (copper nickel 90-10) .

Material for Use with Steel Piping: CRES (stainless stedl) .

Type: Stepped shank unless straight or tapered shank is indicated.

External Threads:. NPS1/2, NPS3/4, or NPS1, (DN 15, DN 20, or NPS25)
ASME B1.20.1 pipe threads.

Internal Threads. Size required to maich thermometer bulb or stem, with ASME B1.1
screw threads.

Bore: Diameter required to match thermometer bulb or stem.

Insertion Length: Length required to match thermometer bulb or stem.

Lagging Extension: Include on thermowells for insulated piping and tubing.

Bushings. For converting size of thermowell's internal screw thread to size of
thermometer connection.

B.  Heat-Transfer Medium: Mixture of graphite and glycerin .
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24 PRESSURE GAGES

A.  Direct-Mounted, Metal-Case, Dial-Type Pressure Gages:

1.

8.
9.
10.
11.

Basis-of-Design Product: Subject to compliance with requirements, provide Trerice,
H.O. Co.; 600CB or comparable product by one of the following:

Ashcroft Inc.

Miljoco Corporation.
Weliss Instruments, Inc.
Winters Instruments - U.S.

cooo

Standard: ASME B40.100.

Case: Solid-front, pressure relief type(s); cast aluminum ; 4-1/2-inch (114-mm)
nominal diameter; provide weatherproofed case for outdoor installations; provide back
flange kit for surface mount applications.

Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

Pressure Connection: Brass, with NPS 1/4 (DN 8) , ASME B1.20.1 pipe threads and
bottom-outlet type unless back-outlet type is indicated.

Movement: Mechanical, with link to pressure el ement and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi
(kPa) .

Pointer: Dark-colored metal.

Window: Glass .

Ring: Stainless stedl.

Accuracy: Grade A, plus or minus 1 percent of middle half of scale range.

B. Remote-Mounted, Metal-Case, Dial-Type Pressure Gages:

1

wn

Basis-of-Design Product: Subject to compliance with requirements, provide Trerice,
H.O. Co.; 600CB w/ threaded diaphragm and capillary tubing kit or comparable product
by one of the following:

Ashcroft Inc.

Miljoco Corporation.
Weiss Instruments, Inc.
Winters Instruments - U.S.

opoo

Standard: ASME B40.100.

Case:  Solid-front, pressure relief type; cast aluminum or drawn steel ; 4-1/2-inch (114-
mm) nominal diameter with back flange and holes for panel mounting.
Pressure-Element Assembly: Bourdon tube unless otherwise indicated.

Pressure Connection: Brass, with NPS 1/4 (DN 8) , ASME B1.20.1 pipe threads and
bottom-outlet type unless back-outlet type isindicated.

Movement: Mechanical, with link to pressure el ement and connection to pointer.

Dial: Nonreflective aluminum with permanently etched scale markings graduated in psi
(kPa) .

Pointer: Dark-colored metal.

Window: Glass .

Ring: Stainless sted! .

Accuracy: Grade A, plus or minus 1 percent of middle half of scale range.
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25

2.6

2.7

A.

GAGE ATTACHMENTS

Snubbers:  ASME B40.100, brass; with NPS 1/4 (DN 8) , ASME B1.20.1 pipe threads and
porous-metal-type surge-dampening device. Include extension for use on insulated piping.

Valves: Brasshall , with NPS /4 (DN 8) , ASME B1.20.1 pipe threads.

TEST PLUGS

Basis-of-Design Product:  Subject to compliance with requirements, provide Peterson
Equipment Co., Inc.; Model 110 XL or comparable product by one of the following:

1 Sisco Manufacturing Company, Inc.
2. Trerice, H. O. Co.
3. Weiss Instruments, Inc.

Description: Test-station fitting made for insertion into piping tee fitting.

Body: Brass or stainless steel with core inserts and gasketed and threaded cap. Include
extended stem on unitsto be installed in insulated piping.

Thread Size: NPS /4 (DN 8) , ASME B1.20.1 pipe thread.
Minimum Pressure and Temperature Rating: 500 psig at 200 deg F (3450 kPa at 93 deg C) .

Core Inserts:. EPDM self-sealing rubber.

TEST-PLUGKITS

Basis-of-Design Product:  Subject to compliance with requirements, provide Peterson
Equipment Co., Inc.; Model 1500XL or comparable product by one of the following:

1 Miljoco Corporation.

2. Sisco Manufacturing Company, Inc.
3. Trerice, H. O. Co.

4. Weiss | nstruments, Inc.

Furnish one test-plug kit(s) containing two thermometer(s), one pressure gage and adapter, and
carrying case. Thermometer sensing elements, pressure gage, and adapter probes shall be of
diameter to fit test plugs and of Iength to project into piping.

Low-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- (25- to 51-mm-)
diameter dial and tapered-end sensing element. Dial range shall be at least 25 to 125 deg F
(minus 4 to plus52 deg C) .

High-Range Thermometer: Small, bimetallic insertion type with 1- to 2-inch- (25- to 51-mm-)
diameter dia and tapered-end sensing element. Dial range shall be at least 0 to 220 deg F
(minus 18 to plus 104 deg C) .
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E. Pressure Gage: Small, Bourdon-tube insertion type with 2- to 3-inch- (51- to 76-mm-)
diameter dial and probe. Dial range shall be at least 0 to 200 psig (0 to 1380 kPa) .

F. Carrying Case: Metal or plastic, with formed instrument padding.

2.8 FLOWMETERS

A. Venturi Flowmeters;

1

Basis-of-Design Product: Subject to compliance with requirements, provide Griswold
Controls; 3Q?20T Metering Station or comparable product by one of the following:

a ABB; Instrumentation and Analytical.
b. Gerand Engineering Co.

Description:  Flowmeter with calibrated flow-measuring element, hoses or tubing,
fittings, valves, indicator, and conversion chart.

Flow Range: Sensor and indicator shall cover operating range of equipment or system
served.

Sensor: Venturi-type, calibrated, flow-measuring el ement; for installation in piping.

Design: Differential-pressure-type measurement for  water .

Construction:  Bronze, brass, or factory-primed steel, with brass fittings and
attached tag with flow conversion data.

Minimum Pressure Rating: 240 psig (1656 kPa).

Minimum Temperature Rating: 250 deg F (121 deg C) .

End Connections for NPS 2 (DN 50) and Smaller: Threaded.

End Connections for NPS 2-1/2 (DN 65) and Larger: Flanged or welded.

Flow Range: Flow-measuring element and flowmeter shall cover operating range
of eguipment or system served.

oo

Q@ oo

Portable Indicators: Hand-held, differential-pressure type, calibrated for connected
flowmeter element and having two 12-foot (3.7-m) hoses, with carrying case.

a Scale: Gallons per minute (Liters per second).
b Accuracy: Plusor minus 2 percent between 20 and 80 percent of scale range.

Display: Showsrate of flow, with register to indicate total volumein gallons (liters).
Conversion Chart: Flow rate data compatible with sensor.
Operating Instructions: Include complete instructions with each flowmeter.

PART 3 - EXECUTION

31 INSTALLATION

A. Ingall thermowells with socket extending a minimum of 2 inches (51 mm) into fluid and in
vertical position in piping tees.
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3.2

3.3

A.

B.

Install thermowells of sizes required to match thermometer connectors. Include bushings if
required to match sizes.

Install thermowells with extension on insulated piping.

Fill thermowells with heat-transfer medium.

Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions.
Install duct-thermometer mounting brackets in walls of ducts. Attach to duct with screws.

Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the
most readable position.

Install remote-mounted pressure gages on panel.
Install valve and snubber in piping for each pressure gage for fluids
Install test plugsin piping tees.

Assemble and install connections, tubing, and accessories between flow-measuring elements
and flowmeters according to manufacturer's written instructions.

Install flowmeter elements in accessible positions in piping systems.

Install differential-pressure-type flowmeter elements, with at least minimum straight lengths of
pipe, upstream and downstream from element according to manufacturer's written instructions.

Install connection fittings in accessible locations for attachment to portable indicators.
Install thermometers in the following locations:

1 Inlet and outlet of each hydronic cail in air-handling units.

2. inletsand outlets of each hydronic heat exchanger.

Install pressure gages in the following locations:

1 Suction and discharge of each pump.

2. Inlet and outlet of each heat pump unit hydronic connection.

CONNECTIONS

Install meters and gages adjacent to machines and equipment to allow service and maintenance
of meters, gages, machines, and equipment.

Connect flowmeter-system elements to meters.

ADJUSTING
After installation, calibrate meters according to manufacturer's written instructions.

Adjust faces of meters and gages to proper angle for best visibility.

100% Construction Documents
September 12, 2011



Leon County - Sustainable Demonstration Center 230519-7

34

35

3.6

3.7

3.8

A.

B.

THERMOMETER SCHEDULE
Thermometers at inlets and outlets of each hydronic heat exchanger shall be the following:
1 Remote-mounted, metal -case, vapor-actuated type where indicated on plans.
2. Industrial-style, liquid-in-glass type otherwise.
3. Test plug with EPDM sdf-sedling rubber inserts shall be provided in addition to
industrial or remote mounted thermometers.

Thermometers at outside-, return-, supply-, and mixed-air ducts shall be the following:

1 Remote-mounted, metal -case, vapor-actuated type where indicated on plans.
2. Industrial-style, liquid-in-glass type otherwise.

Thermometer stems shall be of length to match thermowell insertion length.

THERMOMETER SCALE-RANGE SCHEDULE
Scale Range for Hydronic Piping: 0 to 150 deg F (Minus 20 to plus 70 deg C) .

Scale Range for Air Ducts; 0to 150 deg F (Minus 20 to plus 70 deg C) .

PRESSURE-GAGE SCHEDULE

Pressure gages at inlet and outlet of each hydronic connection shall be the following:

1. Solid-front, pressure-relief , -remote mounted where indicated on plans, direct mounted
otherwise, metal case.

2. Test plug with EPDM self-sealing rubber inserts shall be provided in addition to direct or
remote mounted gages.

Pressure gages at suction and discharge of each pump shall be one of the following:

1. Solid-front, pressure-relief remote-mounted where indicated on plans, direct
mounted otherwise, metal case.

2. Test plug with EPDM self-sealing rubber inserts shall be provided in addition to direct or
remote mounted gages.

PRESSURE-GAGE SCALE-RANGE SCHEDULE

Scale Range for Hydronic Piping: 0 to 160 psi (O to 1100 kPa) .

FLOWMETER SCHEDULE

Flowmeters for Hydronic Piping: Provide Venturi type as indicated on plans for testing,
adjusting and balancing.
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END OF SECTION 230519
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SECTION 230523 - GENERAL-DUTY VALVESFOR HVAC PIPING

PART 1- GENERAL

11

12

13

A.

w

o O

m

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Bronze ball valves.

Iron, single-flange butterfly valves.
Bronze swing check valves.

Iron swing check valves.

Iron, center-guided check valves.
Iron gate valves.

Bronze globe valves.

Iron globe valves.

PN WNE

Related Sections:

1 Division 23 HVAC piping Sections for specialty valves applicable to those Sections only.

2. Division 23 Section "Identification for HVAC Piping and Equipment” for valve tags and
schedules.

DEFINITIONS

CWP: Cold working pressure.

EPDM: Ethylene propylene copolymer rubber.

NBR: Acrylonitrile-butadiene, Buna-N, or nitrile rubber.

NRS: Nonrising stem.

0S&Y: Outside screw and yoke.

RS: Rising stem.

SWP: Steam working pressure.

100% Construction Documents
September 12, 2011



Leon County - Sustainable Demonstration Center

14

A.

15

16

ACTION SUBMITTALS

Product Data: For each type of valve indicated.

QUALITY ASSURANCE

230523 - 2

Source Limitations for Vaves: Obtain each type of valve from single source from single

manufacturer.
ASME Compliance:

1 ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria.
2. ASME B31.1 for power piping valves.
3. ASME B31.9 for building services piping valves.

DELIVERY, STORAGE, AND HANDLING
Prepare valves for shipping as follows:

Protect internal parts against rust and corrosion.

Protect threads, flange faces, grooves, and weld ends.

Set angle, gate, and globe valves closed to prevent rattling.

Set ball and plug valves open to minimize exposure of functional surfaces.
Set butterfly valves closed or dightly open.

Block check vavesin either closed or open position.

onkwdrE

Use the following precautions during storage:

1 Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew point temperature.

outdoor storage is necessary, store vaves off the ground in watertight enclosures.

If

Use dling to handle large valves; rig sling to avoid damage to exposed parts. Do not use

handwheels or stems as lifting or rigging points.

PART 2 - PRODUCTS

21

GENERAL REQUIREMENTS FOR VALVES

Refer to HVAC valve schedule articles for applications of valves.

Valve Pressure and Temperature Ratings. Not less than indicated and as required for system

pressures and temperatures.
Vave Sizes: Same as upstream piping unless otherwise indicated.

Valve Actuator Types:
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1 Gear Actuator: For quarter-turn valves NPS 8 (DN 200) and larger.
2. Handwheel: For valves other than quarter-turn types.
3. Handlever: For quarter-turn valves NPS 6 (DN 150) and smaller except plug valves.

E. VavesinInsulated Piping: With 2-inch (50-mm) stem extensions and the following features:
1 Gate Vaves. Withrising stem.
2. Ball Valves: With extended operating handle of non-thermal-conductive material, and
protective deeve that alows operation of valve without breaking the vapor sea or

disturbing insulation.
3. Butterfly Vaves: With extended neck.

F.  Vave-End Connections:
1 Flanged: With flanges according to ASME B16.1 for iron valves.
2. Grooved: With grooves according to AWWA C606.
3. Solder Joint: With sockets according to ASME B16.18.
4, Threaded: With threads according to ASME B1.20.1.

G. VaveBypassand Drain Connections: MSS SP-45.

2.2 BRONZE BALL VALVES
A. Two-Piece, Full-Port, Bronze Ball Valves with Stainless-Stedl Trim:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the

following :

a Conbraco Industries, Inc.; Apollo Valves.

b. Milwaukee Valve Company.

C. NIBCO INC.

d. Watts Regulator Co.; adivision of Watts Water Technologies, Inc.

2. Description:

Standard: MSS SP-110.

SWP Rating: 150 psig (1035 kPa).
CWP Rating: 600 psig (4140 kPa).
Body Design: Two piece.

Body Materia: Bronze.

Ends. Threaded.

Seats: PTFE or TFE.

Stem: Stainless stedl.

Ball: Stainless stedl, vented.

Port: Full.

- Lk NN =

23 IRON, SINGLE-FLANGE BUTTERFLY VALVES

A. 150 CWHP, Iron, Single-Flange Butterfly Valves with EPDM Seat and Aluminum-Bronze Disc:

100% Construction Documents
September 12, 2011



Leon County - Sustainable Demonstration Center 230523 -4

1 Manufacturers: Subject to compliance with requirements, provide products by one of the

following :

a Milwaukee Vave Company.

b. NIBCO INC.

C. Tyco Valves & Controls; aunit of Tyco Flow Control.

d. Watts Regulator Co.; adivision of Watts Water Technologies, Inc.

2. Description:

a Standard: MSS SP-67, Typel.

b. CWP Rating: 150 psig (1035 kPa).

C. Body Design: Lug type;, suitable for bidirectional dead-end service at rated
pressure without use of downstream flange.

d. Body Material: ASTM A 126, cast iron or ASTM A 536, ductile iron.

e Seat: EPDM.

f. Stem: One- or two-piece stainless steel.

0. Disc: Aluminum bronze.

2.4 BRONZE SWING CHECK VALVES
A. Class 150, Bronze Swing Check Valves with Nonmetallic Disc:
1 Description:

Standard: MSS SP-80, Type 4.
CWP Rating: 300 psig (2070 kPa).
Body Design: Horizontal flow.
Body Material: ASTM B 62, bronze.
Ends. Threaded.

Disc: PTFE or TFE.

~oQo0ooTp

25 IRON SWING CHECK VALVES
A. Class 125, Iron Swing Check Valves with Metal Seats:
1 Description:

Standard: MSS SP-71, Typel.

NPS 2-1/2 to NPS 12 (DN 65 to DN 300), CWP Rating: 200 psig (1380 kPa).
NPS 14 to NPS 24 (DN 350 to DN 600), CWP Rating: 150 psig (1035 kPa).
Body Design: Clear or full waterway.

Body Material: ASTM A 126, gray iron with bolted bonnet.

Ends: Flanged.

Trim: Bronze.

Gasket: Asbestos free.

S@roppoTe

B. Class 250, Iron Swing Check Valves with Metal Seats:
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1 Description:

Standard: MSS SP-71, Typel.

NPS 2-1/2 to NPS 12 (DN 65 to DN 300), CWP Rating: 500 psig (3450 kPa).
NPS 14 to NPS 24 (DN 350 to DN 600), CWP Rating: 300 psig (2070 kPa).
Body Design: Clear or full waterway.

Body Material: ASTM A 126, gray iron with bolted bonnet.

Ends: Flanged.

Trim: Bronze.

Gasket: Asbestos free.

S@roppooTe

2.6 IRON, CENTER-GUIDED CHECK VALVES
A. Class 150, Iron, Globe, Center-Guided Check Valves with Resilient Seat:

1 Description:

a Standard: MSS SP-125.

b. NPS 2-1/2 to NPS 12 (DN 65 to DN 300), CWP Rating: 300 psig (2070 kPa).
C. Body Material: ASTM A 395/A 395M or ASTM A 536, ductileiron.
d. Style: Globe, spring loaded.
e Ends: Flanged.
f. Seat: EPDM or NBR .

2.7 IRON GATE VALVES
A. Class 125, OS& Y, Iron Gate Valves:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the
following :

a Milwaukee Vave Company.
b. NIBCO INC.
C. Watts Regulator Co.; adivision of Watts Water Technologies, Inc.

2. Description:

Standard: MSS SP-70, Typel.

NPS 2-1/2 to NPS 12 (DN 65 to DN 300), CWP Rating: 200 psig (1380 kPa).
Body Material: ASTM A 126, gray iron with bolted bonnet.

Ends: Flanged.

Trim: Bronze.

Disc: Solid wedge.

Packing and Gasket: Asbestos free.

@rpaop o

2.8 BRONZE GLOBE VALVES

A. Class 150, Bronze Globe Vaves with Nonmetallic Disc:
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1 Manufacturers. Subject to compliance with requirements, provide products by one of the
following :
a Milwaukee Valve Company.
b. NIBCO INC.
C. Watts Regulator Co.; adivision of Watts Water Technologies, Inc.

2. Description:
a Standard: MSS SP-80, Type 2.
b. CWP Rating: 300 psig (2070 kPa).
C. Body Material: ASTM B 62, bronze with integral seat and union-ring bonnet.
d. Ends: Threaded.
e Stem: Bronze.
f. Disc: PTFE or TFE.
0. Packing: Asbestos free.
h. Handwheel: Malleable iron.

29 IRON GLOBE VALVES

A. Class 125, Iron Globe Valves:

1

Manufacturers: Subject to compliance with requirements, provide products by one of the
following :

a Milwaukee Valve Company.
b. NIBCO INC.
C. Watts Regulator Co.; adivision of Watts Water Technologies, Inc.

Description:

Standard: MSS SP-85, Typel.

CWP Rating: 200 psig (1380 kPa).

Body Material: ASTM A 126, gray iron with bolted bonnet.
Ends: Flanged.

Trim: Bronze.

Packing and Gasket: Asbestos free.

~Po0oTp

PART 3 - EXECUTION

31 EXAMINATION

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion. Remove
special packing materials, such as blocks, used to prevent disc movement during shipping and
handling.

B.  Operate valves in positions from fully open to fully closed. Examine guides and seats made
accessible by such operations.
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3.2

3.3

34

w

o O

m

Examine threads on valve and mating pipe for form and cleanliness.

Examine mating flange faces for conditions that might cause leakage. Check bolting for proper
size, length, and material. Verify that gasket is of proper size, that its material composition is
suitable for service, and that it is free from defects and damage.

Do not attempt to repair defective valves; replace with new valves.

VALVE INSTALLATION

Install valves with unions or flanges at each piece of equipment arranged to allow service,
maintenance, and equipment removal without system shutdown.

Locate valves for easy access and provide separate support where necessary.

Install valvesin horizontal piping with stem at or above center of pipe.

Install valvesin position to allow full stem movement.

Install check valvesfor proper direction of flow and as follows:

1 Swing Check Valves: In horizontal position with hinge pin level.

2. Center-Guided Check Valves: In horizontal or vertical position, between flanges.
ADJUSTING

Adjust or replace valve packing after piping systems have been tested and put into service but
before final adjusting and balancing. Replace valvesif persistent leaking occurs.
GENERAL REQUIREMENTS FOR VALVE APPLICATIONS

If valve applications are not indicated, use the following:

Shutoff Service: Ball, butterfly valves.

Butterfly Valve Dead-End Service: Single-flange (lug) type.

Throttling Service: [Globe] or butterfly valves.
Pump-Discharge Check Valves:

rpODPE

a NPS 2 (DN 50) and Smaller: Bronze swing check valves with nonmetallic disc.
b. NPS 2-1/2 (DN 65) and Larger: Center-guided, resilient-seat check valves.

If valves with specified SWP classes or CWP ratings are not available, the same types of valves
with higher SWP classes or CWP ratings may be substituted.

Select valves, except wafer types, with the following end connections:

1 For Copper Tubing, NPS 2 (DN 50) and Smaller: Threaded ends except where solder-
joint valve-end option is indicated in valve schedules below.

100% Construction Documents
September 12, 2011



Leon County - Sustainable Demonstration Center 230523 - 8

3.5

For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where
threaded valve-end option is indicated in valve schedules below.

For Copper Tubing, NPS 5 (DN 125) and Larger: Flanged ends.

For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded ends.

For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends except where
threaded valve-end option isindicated in valve schedules below.

For Steel Piping, NPS 5 (DN 125) and Larger: Flanged ends.

HYDRONIC VALVE SCHEDULE

Pipe NPS 2 (DN 50) and Smaller:

pODPE

Bronze Angle Valves: Class 150, nonmetallic disc.

Bal Valves: Two piece, full port, bronzewith stainless-stedl trim.
Bronze Swing Check Vaves: Class 150, nonmetalic disc.

Bronze Globe Vaves: Class 150, nonmetallic disc.

Pipe NPS 2-1/2 (DN 65) and Larger:

1

2.
3.

Iron, Single-Flange Butterfly Valves, NPS2-1/2 to NPS12 (DN 65 to DN 300):
200 CWP, EPDM seat, aluminum-bronze disc.

Iron, Center-Guided Check Valves: Class125 , globe metal seat.

Iron Globe Valves. Class 125 .

END OF SECTION 230523
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.

Metal framing systems.

Fastener systems.

Pipe stands.

Equipment supports.

onkwhpE

Related Sections:

1 Division 23 Section "Expansion Fittings and Loops for HVAC Piping" for pipe guides
and anchors.

2. Division 23 Section "Vibration Controls for HVAC Piping and Equipment"” for vibration
isolation devices.

3. Division 23 Section(s) "Metal Ducts' for duct hangers and supports.

DEFINITIONS

MSS: Manufacturers Standardization Society of The Vave and Fittings Industry Inc.

ACTION SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: Show fabrication and installation details and include calculations for the
following; include Product Data for components:

1 Trapeze pipe hangers.
2. Metal framing systems.
3. Equipment supports.
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PART 2 - PRODUCTS

21

A.

22

23

METAL PIPE HANGERS AND SUPPORTS
Carbon-Steel Pipe Hangers and Supports:

Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
Galvanized Metallic Coatings: Pregalvanized or hot dipped.

Nonmetallic Coatings. Plastic coating, jacket, or liner.

Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel .

pODPE

Copper Pipe Hangers:

1 Description:  MSS SP-58, Types1 through 58, copper-coated-steel, factory-fabricated
components.
2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel .

TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from
structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-
bolts.

METAL FRAMING SYSTEMS
MFMA Manufacturer Metal Framing Systems:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the
following :
a Cooper B-Line, Inc.
b. Flex-Strut Inc.
C. Unistrut Corporation; Tyco International, Ltd.

2. Description:  Shop- or field-fabricated pipe-support assembly for supporting multiple
parallel pipes.

3. Standard: MFMA-4.

4, Channels: Continuous slotted steel channel with inturned lips.

5. Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel
slot and, when tightened, prevent slipping along channel.

6. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel .

7 Metallic Coating: Electroplated zinc

Non-MFMA Manufacturer Metal Framing Systems:
1 Description:  Shop- or field-fabricated pipe-support assembly made of steel channels,

accessories, fittings, and other components for supporting multiple parallel pipes.
2. Standard: Comply with MFMA-4.
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24

25

2.6

3. Channels: Continuous slotted steel channel with inturned lips.

4, Channel Nuts: Formed or stamped steel nuts or other devices designed to fit into channel
slot and, when tightened, prevent slipping along channel.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of [carbon stedl] .

6. Coating: Zinc .

FASTENER SYSTEMS

Powder-Actuated Fasteners. Threaded-steel stud, for use in hardened portland cement concrete
with pull-out, tension, and shear capacities appropriate for supported loads and building
materials where used.

Mechanical-Expansion Anchors.  Insert-wedge-type, zinc-coated steel anchors, for use in
hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for
supported loads and building materials where used.

PIPE STANDS

Compact Pipe Stand: One-piece plastic unit with integral-rod roller, pipe clamps, or VV-shaped
cradle to support pipe, for roof installation without membrane penetration.

Low-Type, Single-Pipe Stand: One-piece stainless-steel base unit with plastic roller, for roof
installation without membrane penetration.

High-Type, Single-Pipe Stand:

1 Description: Assembly of base, vertical and horizontal members, and pipe support, for
roof installation without membrane penetration.

2. Base: Stainless stedl.

3. Verticd Members: Two or more cadmium-plated-steel or stainless-steel, continuous-
thread rods.

4, Horizontal Member: Cadmium-plated-stedl or stainless-steel rod with plastic or stainless-
sted, roller-type pipe support.

High-Type, Multiple-Pipe Stand:

1 Description: Assembly of bases, vertical and horizontal members, and pipe supports, for
roof installation without membrane penetration.

Bases: One or more; plastic.

Vertical Members: Two or more protective-coated-steel channels.

Horizontal Member: Protective-coated-steel channel.

Pipe Supports: Galvanized-stedl, clevis-type pipe hangers.

A A

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural carbon-
stedl shapes.

100% Construction Documents
September 12, 2011



Leon County - Sustainable Demonstration Center 230529 - 4

2.7

A.

B.

MISCELLANEOUS MATERIALS

Structural Steel:  ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and
nonmetallic grout; suitable for interior and exterior applications.

1 Properties. Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

PART 3 - EXECUTION

31

A.

B.

HANGER AND SUPPORT INSTALLATION

Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers,
supports, clamps, and attachments as required to properly support piping from the building
structure.

Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange
for grouping of parallel runs of horizontal piping, and support together on field-fabricated
trapeze pipe hangers.

1 Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or
install intermediate supports for smaller diameter pipes as specified for individual pipe
hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being
supported. Weld steel according to AWS D1.1/D1.1M.

Metal Framing System Installation: Arrange for grouping of paralel runs of piping, and
support together on field-assembled metal framing systems.

Fastener System Installation:

1 Install powder-actuated fasteners for use in lightweight concrete or concrete dabs less
than 4 inches (100 mm) thick in concrete after concrete is placed and completely cured.
Use operators that are licensed by powder-actuated tool manufacturer. Install fasteners
according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical-expansion anchors in concrete after concrete is placed and completely
cured. Install fasteners according to manufacturer's written instructions.

Pipe Stand Installation:

1 Pipe Stand Types except Curb-Mounted Type: Assemble components and mount on
smooth roof surface. Do not penetrate roof membrane.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts,
washers, and other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.
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3.2

Install hangers and supports to alow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

Install lateral bracing with pipe hangers and supports to prevent swaying.

Install building attachments within concrete slabs or attach to structural steel. Install additional
attachments at concentrated loads, including valves, flanges, and strainers, NPS 2-1/2 (DN 65)
and larger and at changes in direction of piping. Install concrete inserts before concrete is
placed; fasten inserts to forms and install reinforcing bars through openings at top of inserts.

Load Distribution: Install hangers and supports so that piping live and dead loads and stresses
from movement will not be transmitted to connected equipment.

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed
maximum pipe deflections allowed by ASME B31.9 for building services piping.

Insulated Piping:

1 Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is
indicated. Fill interior voids with insulation that matches adjoining insul ation.

2. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields
shall span an arc of 180 degrees.

3. Shield Dimensions for Pipe: Not less than the following:
a NPS 1/4 to NPS 3-1/2 (DN 8 to DN 90): 12 inches (305 mm) long and 0.048 inch
(1.22 mm) thick.
b. NPS 4 (DN 100): 12 inches (305 mm) long and 0.06 inch (1.52 mm) thick.
C. NPS 5 and NPS 6 (DN 125 and DN 150): 18 inches (457 mm) long and 0.06 inch
(1.52 mm) thick.
4, Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.
EQUIPMENT SUPPORTS

Fabricate structural-steel stands to suspend equipment from structure overhead or to support
equipment above floor.

Grouting: Place grout under supports for equipment and make bearing surface smooth.

Provide latera bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS
Cut, drill, and fit miscellaneous metal fabrications for equipment supports.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be
shop welded because of shipping size limitations.
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35

3.6

C.

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc welding;
appearance and quality of welds; and methods used in correcting welding work; and with the
following:

1 Use materials and methods that minimize distortion and develop strength and corrosion
resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4, Finish welds at exposed connections so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.

ADJUSTING

Hanger Adjustments. Adjust hangers to distribute loads equally on attachments and to achieve
indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches (40 mm) .

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1 Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils (0.05
mm).

Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded areas
of shop paint on miscellaneous metal are specified in Division 09 painting Sections.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.
HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in
piping system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment that will
not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments are in
direct contact with copper tubing.

Use carbon-steel pipe hangers and supports metal trapeze pipe hangers and metal framing
systems and attachments for general service applications.
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F. Use copper-plated pipe hangers and copper  attachments for copper piping and tubing.

G.  Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

1 Adjustable, Steel Clevis Hangers (MSS Type1l): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30 (DN 15 to DN 750).

2. Steel Pipe Clamps (MSS Type4): For suspension of cold and hot pipes NPS 1/2 to
NPS 24 (DN 15 to DN 600) if little or no insulation is required.

3. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36 (DN 100 to
DN 900), with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel
plate.

4, Adjustable Roller Hangers (MSS Type43): For suspension of pipes NPS2-1/2 to
NPS 24 (DN 65 to DN 600), from single rod if horizontal movement caused by expansion
and contraction might occur.

5. Complete Pipe Rolls (MSS Type44): For support of pipes NPS 2 to NPS 42 (DN 50 to
DN 1050) if longitudinal movement caused by expansion and contraction might occur but
vertical adjustment is not necessary.

H.  Vertica-Piping Clamps. Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1 Extension Pipe or Riser Clamps (MSS Type8): For support of pipe risers NPS 3/4 to
NPS 24 (DN 24 to DN 600).

l. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1 Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer
to prevent crushing insulation.

J Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not
specified in piping system Sections.

K.  Comply with MFMA-103 for metal framing system selections and applications that are not
specified in piping system Sections.

L. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

END OF SECTION 230529
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SECTION 230548 - VIBRATION CONTROLS FOR HVAC PIPING AND EQUIPMENT

PART 1- GENERAL

11

A.

12

A.

13

A.

B.

C.

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following:

I solation pads.

I solation mounts.

Freestanding and restrained spring isolators.
Elastomeric hangers.

Spring hangers.

grLOdDE

DEFINITIONS
IBC: International Building Code.
ICC-ES: ICC-Evaluation Service.

OSHPD: Office of Statewide Health Planning and Development for the State of California.

ACTION SUBMITTALS
Product Data: For the following:

1. Include rated load, rated deflection, and overload capacity for each vibration isolation
device.

PART 2 - PRODUCTS

21

A.

VIBRATION ISOLATORS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1 Amber/Booth Company, Inc.
2. Kinetics Noise Control.
3. Mason Industries.
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B. Pads: Arranged in single or multiple layers of sufficient stiffness for uniform loading over pad
area, molded with a nondip pattern and galvanized-steel baseplates, and factory cut to sizes that
match requirements of supported equipment.

1 Resilient Materia: Oil- and water-resistant neoprene.

C. Mounts: Double-deflection type, with molded, oil-resistant rubber, hermetically sealed
compressed fiberglass, or neoprene isolator elements with factory-drilled, encapsulated top plate
for bolting to equipment and with baseplate for bolting to structure. Color-code or otherwise
identify to indicate capacity range.

1 Materials: Cast-ductile-iron or welded steel housing containing two separate and
opposing, oil-resistant rubber or neoprene elements that prevent central threaded element
and attachment hardware from contacting the housing during normal operation.

2. Neoprene: Shock-absorbing materials compounded according to the standard for bridge-
bearing neoprene as defined by AASHTO.

D.  Spring Isolators: Freestanding, laterally stable, open-spring isolators.

1 Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

2. Minimum Additional Travel: 50 percent of the required deflection at rated load.

3. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

4, Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

5. Baseplates: Factory drilled for bolting to structure and bonded to 1/4-inch- (6-mm-)
thick, rubber isolator pad attached to baseplate underside. Baseplates shall limit floor
load to 500 psig (3447 kPa).

6. Top Plate and Adjustment Bolt: Threaded top plate with adjustment bolt and cap screw
to fasten and level equipment.

E. Restrained Spring Isolators. Freestanding, steel, open-spring isolators with seismic or limit-stop
restraint.

1 Housing: Steel with resilient vertical-limit stops to prevent spring extension due to
weight being removed; factory-drilled baseplate bonded to 1/4-inch- (6-mm-) thick,
neoprene or rubber isolator pad attached to baseplate underside; and adjustable
equipment mounting and leveling bolt that acts as blocking during installation.

2. Restraint:  Seismic or limit stop as required for equipment and authorities having
jurisdiction.

3. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

4, Minimum Additional Travel: 50 percent of the required deflection at rated load.

5. Lateral Stiffness: More than 80 percent of rated vertical stiffness.

6. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

F. Elastomeric Hangers : Single or double-deflection type, fitted with molded, oil-resistant
elastomeric isolator elements bonded to steel housings with threaded connections for hanger
rods. Color-code or otherwise identify to indicate capacity range.
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23

G.

Spring Hangers : Combination coil-spring and elastomeric-insert hanger with spring and insert
in compression.

1. Frame: Steel, fabricated for connection to threaded hanger rods and to allow for a
maximum of 30 degrees of angular hanger-rod misalignment without binding or reducing
isolation efficiency.

2. Outside Spring Diameter: Not less than 80 percent of the compressed height of the
spring at rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.

4, Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

6. Elastomeric Element: Molded, oil-resistant rubber or neoprene. Steel-washer-reinforced
cup to support spring and bushing projecting through bottom of frame.

7. Self-centering hanger rod cap to ensure concentricity between hanger rod and support
spring coil.

VIBRATION ISOLATION EQUIPMENT BASES

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1 Amber/Booth Company, Inc.
2. Mason Industries.

Steel Base : Factory-fabricated, welded, structural-steel bases and rails.

1 Design Requirements: Lowest possible mounting height with not less than 1-inch (25-
mm) clearance above the floor. Include equipment anchor bolts and auxiliary motor slide
bases or rails.

2. Structural Steel: Steel shapes, plates, and bars complying with ASTM A 36/A 36M.
Bases shall have shape to accommodate supported equipment.

3. Support Brackets: Factory-welded steel brackets on frame for outrigger isolation
mountings and to provide for anchor bolts and equipment support.

ACTORY FINISHES

Finish: Manufacturer's standard paint applied to factory-assembled and -tested equipment
before shipping.

Powder coating on springs and housings.

All hardware shall be galvanized. Hot-dip galvanize metal components for exterior use.
Baked enamel or powder coat for metal components on isolators for interior use.
Color-code or otherwise mark vibration isolation -control devices to indicate capacity
range.

PO PE
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PART 3 - EXECUTION

31 EXAMINATION

A. Examine areas and equipment to receive vibration isolation -control devices for compliance
with requirements for installation tolerances and other conditions affecting performance.

B.  Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations
before installation.

C.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 VIBRATION-CONTROL DEVICE INSTALLATION

A.  Attachment to Structure: |If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.

B. Drilled-in Anchors:

1

Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or
drilling. Notify the structural engineer if reinforcing steel or other embedded items are
encountered during drilling. Locate and avoid prestressed tendons, electrical and
telecommunications conduit, and gaslines.

Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved
full design strength.

Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty
sleeve anchors shall be installed with sleeve fully engaged in the structural element to
which anchor is to be fastened.

Adhesive Anchors: Clean holes to remove loose materia and drilling dust prior to
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole
and progressing toward the surface in such a manner as to avoid introduction of air
pockets in the adhesive.

Set anchors to manufacturer's recommended torque, using a torque wrench.

Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior
applications.

3.3 ADJUSTING

A.  Adjust isolators after piping system is at operating weight.

B.  Adjust active height of spring isolators.

END OF SECTION 230548
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1- GENERAL

11

A.

12

A.

13

A.

14

A.

B.

C.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Equipment labels.
Warning signs and labels.
Pipe labels.

Valvetags.

Warning tags.

grLOdDE

ACTION SUBMITTALS
Product Data: For each type of product indicated.

Equipment Label Schedule: Include a listing of all equipment to be labeled with the proposed
content for each label.

Valve numbering scheme.

Vave Schedules: For each piping system to include in maintenance manuals.

COORDINATION

Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar conceal ment.

PART 2 - PRODUCTS

21

A.

EQUIPMENT LABELS

Plastic Labels for Equipment:
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Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/8 inch (3.2 mm) thick, and having predrilled holes for attachment hardware.

Letter Color:  White .

Background Color: Black .

Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).
Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch (64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less
than 24 inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830
mm), and proportionately larger lettering for greater viewing distances. Include
secondary lettering two-thirds to three-fourths the size of principal lettering.

7. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

S A

o

Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified.

WARNING SIGNSAND LABELS

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8
inch (3.2 mm) thick, and having predrilled holes for attachment hardware.

Letter Color:  White
Background Color: Black
Maximum Temperature: Able to withstand temperatures up to 160 deg F (71 deg C).

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch (64 by 19 mm).

Minimum Letter Size: 1/4 inch (6.4 mm) for name of units if viewing distance is less than 24
inches (600 mm), 1/2 inch (13 mm) for viewing distances up to 72 inches (1830 mm), and
proportionately larger lettering for greater viewing distances. Include secondary lettering two-
thirds to three-fourths the size of principal lettering.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include caution and warning information, plus emergency notification
instructions.

PIPE LABELS

Genera Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service, and showing flow direction.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of
pipe and to attach to pipe without fasteners or adhesive.
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C.

D.

24

25

A.

B.

A.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing
(Only alowed for flow arrows applied at the ends of each semirigid plastic |abel).

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1 Flow-Direction Arrows. Integral with piping system service lettering to accommodate
both directions, or as separate unit on each pipe label to indicate flow direction.
2. Lettering Size: At least 1-1/2 inches (38 mm) high.

VALVE TAGS

Vave Tags. Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system
abbreviation and 1/2-inch (13-mm) numbers.

1 Tag Material: Brass, 0.032-inch (0.8-mm)  minimum thickness, and having predrilled
or stamped holes for attachment hardware.
2. Fasteners. Brass wire-link or beaded chain; or S-hook .

Valve Schedules: For each piping system, on 8-1/2-by-11-inch (A4) bond paper. Tabulate
valve number, piping system, system abbreviation (as shown on valve tag), location of valve
(room or space), normal-operating position (open, closed, or modulating), and variations for
identification. Mark valves for emergency shutoff and similar specia uses.

1 Valve-tag schedule shall be included in operation and maintenance data.

WARNING TAGS

Warning Tags. Preprinted or partialy preprinted, accident-prevention tags, of plasticized card
stock with matte finish suitable for writing.

1. Size: 3 by 5-1/4 inches (75 by 133 mm) minimum .

2. Fasteners: Brass grommet and wire.

3 Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO
NOT OPERATE."

4, Color: Yellow background with black lettering.

PART 3 - EXECUTION

31

A.

PREPARATION

Clean piping and equipment surfaces of substances that could impair bond of identification
devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and
encapsulants.
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3.2

A.

3.3

34

B.

EQUIPMENT LABEL INSTALLATION
Install or permanently fasten labels on each major item of mechanical equipment.

L ocate equipment labels where accessible and visible.

PIPE LABEL INSTALLATION

Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces;
machine rooms; accessible maintenance spaces such as shafts and plenums; and exterior
exposed locations as follows:

1 Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.
Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

4. At access doors, manholes, and similar access points that permit view of concealed
piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce intervals to 25
feet (7.6 m) in areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

8. Wrap flow arrow tape completely around each end of the pipe label and overlap tape 2.

Pipe Label Color Schedule:
1 Hydronic Piping:

a Background Color: Blue

b. Letter Color:  White
VALVE-TAG INSTALLATION
Install tags on valves and control devicesin piping systems, except check valves; valves within
factory-fabricated equipment units, shutoff valves, faucets, convenience and lawn-watering
hose connections; and HVAC terminal devices and similar roughing-in connections of end-use

fixtures and units. List tagged valvesin avalve schedule.

Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme and
with captions similar to those indicated in the following subparagraphs:

1 Vave-Tag Size and Shape:

a Hydronic System: 1-1/2 inches (38 mm) , round.
2. Valve-Tag Color:

a Hydronic System: Natural.

3. Letter Color:
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a Hydronic System: Black .
35 WARNING-TAG INSTALLATION
A.  Write required message on, and attach warning tags to, equipment and other items where

required.

END OF SECTION 230553
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1- GENERAL

11

A.

12

13

w

m o o

14

15

RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
SUMMARY
Section Includes:
1 Balancing Air Systems:
a Constant-volume air systems.
2. Balancing Hydronic Piping Systems:
a Variable-flow hydronic systems.
DEFINITIONS
AABC: Associated Air Balance Council.
NEBB: National Environmental Balancing Bureau.
TAB: Testing, adjusting, and balancing.
TABB: Testing, Adjusting, and Balancing Bureau.

TAB Specialist: An entity engaged to perform TAB Work.

ACTION SUBMITTALS

INFORMATIONAL SUBMITTALS

Qualification Datac Within 30 days of Contractor's Notice to Proceed, submit documentation
that the TAB contractor and this Project's TAB team members meet the qualifications specified
in "Quality Assurance" Article.

Contract Documents Examination Report: Within 45 days of Contractor's Notice to Proceed,
submit the Contract Documents review report as specified in Part 3.

Strategies and Procedures Plan: Within 90 days of Contractor's Notice to Proceed, submit
TAB dtrategies and step-by-step procedures as specified in "Preparation” Article.
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16

Certified TAB reports.
Sample report forms.
Instrument calibration reports, to include the following:

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

grLODdDE

QUALITY ASSURANCE
TAB Contractor Qualifications: Engage a TAB entity certified by AABC NEBB or TABB.

1 TAB Field Supervisor: Employee of the TAB contractor and certified by AABC NEBB
or TABB.

2. TAB Technician: Employee of the TAB contractor and who is certified by AABC NEBB
or TABB asaTAB technician.

TAB Conference: Meet with General Contractor on approval of the TAB strategies and
procedures plan to develop a mutual understanding of the details. Require the participation of
the TAB field supervisor and technicians. Provide seven days advance notice of scheduled
meeting time and location.

1 Agenda Items:

The Contract Documents examination report.

The TAB plan.

Coordination and cooperation of trades and subcontractors.
Coordination of documentation and communication flow.

opoo

Certify TAB field data reports and perform the following:

1 Review field data reports to validate accuracy of data and to prepare certified TAB
reports.

2. Certify that the TAB team complied with the approved TAB plan and the procedures
specified and referenced in this Specification.

TAB Report Forms: Use standard TAB contractor's forms approved by Engineer and
Commissioning Authority.

Instrumentation Type, Quantity, Accuracy, and Calibration: As described in ASHRAE 111,
Section 5, "Instrumentation.”

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section7.2.2 - "Air
Balancing."

ASHRAE/IESNA  Compliance: Applicable requirements in  ASHRAE/IESNA 90.1,
Section 6.7.2.3 - "System Baancing."
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1.7

A.

18

A.

B.

PROJECT CONDITIONS

Full Owner Occupancy: Owner will occupy the site and existing building during entire TAB
period. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

COORDINATION

Notice: Provide seven days advance notice for each test. Include scheduled test dates and
times.

Perform TAB after leakage and pressure tests on air and water distribution systems have been
satisfactorily compl eted.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

31

A.

C.

D.

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover
conditionsin systems' designs that may preclude proper TAB of systems and equipment.

Examine systems for installed balancing devices, such as test ports, gage cocks, thermometer
wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify
that locations of these balancing devices are accessible.

Examine the approved submittals for HV AC systems and equipment.

Examine design data including HVAC system descriptions, statements of design assumptions
for environmental conditions and systems output, and statements of philosophies and
assumptions about HVAC system and equipment controls.

Examine ceiling plenums used for supply, return, or relief air to verify that they meet the
leakage class of connected ducts as specified in Division 23 Section "Metal Ducts " and are
properly separated from adjacent areas. Verify that penetrations in plenum walls are sealed and
fire-stopped if required.

Examine equipment performance data including fan and pump curves.

1 Relate performance data to Project conditions and requirements, including system effects
that can create undesired or unpredicted conditions that cause reduced capacitiesin all or
part of a system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate equipment
performance. To calculate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems,” or in SMACNA's "HVAC Systems - Duct Design.”
Compare results with the design data and installed conditions.
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3.2

3.3

Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned
and tight, and equipment with functioning controlsis ready for operation.

Examine strainers. Verify that startup screens are replaced by permanent screens with indicated
perforations.

Examine three-way valves for proper installation for their intended function of diverting or
mixing fluid flows.

Examine heat-transfer coils for correct piping connections and for clean and straight fins.
Examine system pumps to ensure absence of entrained air in the suction piping.
Examine operating safety interlocks and controls on HVAC equipment.

Report deficiencies discovered before and during performance of TAB procedures. Observe
and record system reactions to changes in conditions. Record default set pointsif different from
indicated values.

PREPARATION
Prepare a TAB plan that includes strategies and step-by-step procedures.
Compl ete system-readiness checks and prepare reports. Verify the following:

Permanent el ectrical-power wiring is complete.

Hydronic systems are filled, clean, and free of air.

Automatic temperature-control systems are operational .

Equipment and duct access doors are securely closed.

Balance, smoke, and fire dampers are open.

Isolating and balancing valves are open and control valves are operational .

Ceilings are instaled in critical areas where air-pattern adjustments are required and
access to balancing devicesis provided.

Windows and doors can be closed so indicated conditions for system operations can be
met.

Nogk,rwdr
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GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures contained
in ASHRAE 111 SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing” and in
this Section.

1 Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."
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Cut insulation, ducts, pipes, and equipment cabinets for instalation of test probes to the

minimum extent necessary for TAB procedures.

1 After testing and balancing, install test ports and duct access doors that comply with
requirements in Division 23 Section "Air Duct Accessories.”

2. Install and join new insulation that matches removed materials. Restore insulation,
coverings, vapor barrier, and finish according to Division 23 Section "HVAC Insulation.”

Mark equipment and balancing devices, including damper-control positions, valve position

indicators, fan-speed-control levers, and similar controls and devices, with paint or other

suitable, permanent identification material to show final settings.

Take and report testing and balancing measurements in inch-pound (1P)  units.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes with
required fan volumes.

Prepare schematic diagrams of systems "as-built" duct layouts.

Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air
dampers through the supply-fan discharge and mixing dampers.

L ocate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection.
Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.

Check condensate drains for proper connections and functioning.

Check for proper sealing of air-handling-unit components.

Verify that air duct system is sealed as specified in Division 23 Section "Meta Ducts."

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

Adjust fansto deliver total indicated airflows within the maximum allowable fan speed listed by
fan manufacturer.

1 Measure total airflow.
a Where sufficient space in ducts is unavailable for Pitot-tube traverse

measurements, measure airflow at terminal outlets and inlets and cal cul ate the total
arflow.
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2. Measure fan static pressures as follows to determine actual static pressure:

a Measure outlet static pressure as far downstream from the fan as practica and
upstream from restrictions in ducts such as elbows and transitions.

b. Measure static pressure directly at the fan outlet or through the flexible connection.

C. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as
possible, upstream from the flexible connection, and downstream from duct
restrictions.

d. Measure inlet static pressure of double-inlet fans through the wall of the plenum
that houses the fan.

3. Measure static pressure across each component that makes up an air-handling unit,
rooftop unit, and other air-handling and -treating equipment.

a Report the cleanliness status of filters and the time static pressures are measured.

4, Measure static pressures entering and leaving other devices under final balanced
conditions.

5. Review Record Documents to determine variations in design static pressures versus
actual static pressures. Calculate actual system-effect factors. Recommend adjustments
to accommodate actual conditions.

6. Obtain approval from Engineer  for adjustment of fan speed higher or lower than
indicated speed. Comply with requirements in Division 23 Sections for air-handling
units for adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit
performance.

7. Do not make fan-speed adjustments that result in motor overload. Consult equipment
manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor
amperage to ensure that no overload will occur. Measure amperage in full-cooling, full-
heating, and any other operating mode to determine the maximum required brake
horsepower.

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated
airflows within specified tolerances.

1. Measure airflow of submain and branch ducts.

a Where sufficient space in submain and branch ducts is unavailable for Pitot-tube
traverse measurements, measure airflow at terminal outlets and inlets and calcul ate
the total airflow for that zone.

2. Measure static pressure at a point downstream from the balancing damper, and adjust
volume dampers until the proper static pressure is achieved.

3. Remeasure each submain and branch duct after all have been adjusted. Continue to
adjust submain and branch ducts to indicated airflows within specified tolerances.

C. Measureair outlets and inlets without making adjustments.

1 Measure terminal outlets using a direct-reading hood or outlet manufacturer's written
instructions and calculating factors.
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3.6

3.7

D.

Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of
indicated values. Make adjustments using branch volume dampers rather than extractors and
the dampers at air terminals.

1 Adjust each outlet in same room or space to within specified tolerances of indicated
guantities without generating noise levels above the limitations prescribed by the
Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

GENERAL PROCEDURES FOR HYDRONIC SYSTEMS

Prepare test reports with pertinent design data, and number in sequence starting at pump to end
of system. Check the sum of branch-circuit flows against the approved pump flow rate. Correct
variations that exceed plus or minus 5 percent.

Prepare schematic diagrams of systems "as-built" piping layouts.

Prepare hydronic systems for testing and balancing according to the following, in addition to the
general preparation procedures specified above:

Open all manual valves for maximum flow.

Check liquid level in expansion tank.

Check makeup water-station pressure gage for adequate pressure for highest vent.

Check flow-control valves for specified sequence of operation, and set at indicated flow.
Set differential-pressure control valves at the specified differential pressure. Do not set at
fully closed position when pump is positive-displacement type unless several termina
valves are kept open.

Set system controls so automatic valves are wide open to heat exchangers.

Check pump-motor load. If motor is overloaded, throttle main flow-balancing device so
motor nameplate rating is not exceeded.

8. Check air vents for aforceful liquid flow exiting from vents when manually operated.

gL E
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PROCEDURES FOR CONSTANT-FLOW HYDRONIC SYSTEMS

Measure water flow at pumps. Use the following procedures except for positive-displacement
pumps:

1 Verify impeller size by operating the pump with the discharge valve closed. Read
pressure differential across the pump. Convert pressure to head and correct for
differences in gage heights. Note the point on manufacturer's pump curve at zero flow
and verify that the pump has the intended impeller size.

a If impeller sizes must be adjusted to achieve pump performance, obtain approval
from Engineer and comply with requirements in Division 23 Section "Hydronic
Pumps.”

2. Check system resistance. With all valves open, read pressure differential across the
pump and mark pump manufacturer's head-capacity curve. Adjust pump discharge valve
until indicated water flow is achieved.
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3.8

a Monitor motor performance during procedures and do not operate motors in
overload conditions.

3. Verify pump-motor brake horsepower. Calculate the intended brake horsepower for the
system based on pump manufacturer's performance data. Compare calculated brake
horsepower with nameplate data on the pump motor. Report conditions where actual
amperage exceeds motor nameplate amperage.

4, Report flow rates that are not within plus or minus 10 percent of design.

Measure flow at al automatic flow control valves to verify that valves are functioning as
designed.

Measure flow at all pressure-independent characterized control valves, with valvesin fully open
position, to verify that valves are functioning as designed.

Set calibrated balancing valves, if installed, at calculated presettings.
Measure flow at all stations and adjust, where necessary, to obtain first balance.

1 System components that have Cv rating or an accurately cataloged flow-pressure-drop
relationship may be used as a flow-indicating device.

Measure flow at main balancing station and set main balancing device to achieve flow that is 5
percent greater than indicated flow.

Adjust balancing stations to within specified tolerances of indicated flow rate as follows:

1 Determine the balancing station with the highest percentage over indicated flow.

2. Adjust each station in turn, beginning with the station with the highest percentage over
indicated flow and proceeding to the station with the lowest percentage over indicated
flow.

3. Record settings and mark balancing devices.

Measure pump flow rate and make final measurements of pump amperage, voltage, rpm, pump
heads, and systems' pressures and temperatures including outdoor-air temperature.

Measure the differential-pressure-control-val ve settings existing at the conclusion of balancing.

Check settings and operation of each safety valve. Record settings.

PROCEDURES FOR VARIABLE-FLOW HYDRONIC SYSTEMS

Balance systems with automatic two- and three-way control valves by setting systems at
maximum flow through heat-exchange terminals and proceed as specified above for hydronic
systems.

Adjust discharge valve from the open position only if required to avoid motor overload,
otherwise valve shall remain open and variable frequency controller shall control pump
discharge pressure.
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3.9

3.10

311

Compensating for diversity. When the total flow rate of al valves is more than the indicated
flow of the pump(s), close a selected number of valves with the remainder at design flow (100%
control point, not necessarily 100% open) condition until the total flow rate equals the indicated
flow of the pump(s). Select the closed valves so they are distributed evenly among the branch

pipes.

PROCEDURES FOR MOTORS
Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:

Manufacturer's name, model number, and serial number.
Motor horsepower rating.

Motor rpm.

Efficiency rating.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.

Starter thermal-protection-element rating.

Nogk,rwdr

Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying
from minimum to maximum. Test the manual bypass of the controller to prove proper
operation. Record observations including name of controller manufacturer, model number,
seria number, and nameplate data.

PROCEDURES FOR HEAT-TRANSFER COILS

Measure, adjust, and record the following data for each water coil and condenser water
subheader circuit:

1 Entering- and leaving-water temperature.
2. Water flow rate.
3. Water pressure drop.

Measure, adjust, and record the following data for each refrigerant coil:

Dry-bulb temperature of entering and leaving air.
Wet-bulb temperature of entering and leaving air.
Airflow.

Air pressure drop.

Refrigerant suction pressure and temperature.

grLODdDE

TOLERANCES
Set HVAC system's air flow rates and water flow rates within the following tolerances:
1 Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent .

2. Air Outlets and Inlets: Plus or minus 10 percent.
3. Hydronic Flow Rate: Plus or minus 10 percent.
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3.12

3.13

REPORTING

Initial Construction-Phase Report: Based on examination of the Contract Documents as
specified in "Examination" Article, prepare a report on the adequacy of design for systems
balancing devices. Recommend changes and additions to systems balancing devices to
facilitate proper performance measuring and balancing. Recommend changes and additions to
HVAC systems and general construction to allow access for performance measuring and
balancing devices.

Status Reports: Prepare weekly progress reports to describe completed procedures, procedures
in progress, and scheduled procedures. Include a list of deficiencies and problems found in
systems being tested and balanced. Prepare a separate report for each system and each building
floor for systems serving multiple floors.

FINAL REPORT

General: Prepare a certified written report; tabulate and divide the report into separate sections
for tested systems and balanced systems.

1 Include a certification sheet at the front of the report's binder, signed and sealed by the
certified testing and balancing engineer.
2. Include alist of instruments used for procedures, along with proof of calibration.

Final Report Contents: In addition to certified field-report data, include the following:

Pump curves.

Fan curves.

Manufacturers test data.

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance; do not include Shop Drawings and
product data.

agrwdE

General Report Data: 1n addition to form titles and entries, include the following data:

Title page.

Name and address of the TAB contractor.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.

0. Table of Contents with the total number of pages defined for each section of the report.
Number each page in the report.

11.  Summary of contents including the following:

BHoOooNooOkwNE

a Indicated versus final performance.
b. Notable characteristics of systems.
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12.
13.
14.
15.

C. Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer's name, type, size, and fittings.

Notes to explain why certain final datain the body of reports vary from indicated values.
Test conditions for fans and pump performance forms including the following:

Settings for outdoor-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling cail, wet- and dry-bulb conditions.

Fan drive settings including settings and percentage of maximum pitch diameter.
Other system operating conditions that affect performance.

oo oW

D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present
each system with single-line diagram and include the following:

ok~ E

Quantities of outdoor, supply, return, and exhaust airflows.
Water flow rates.

Duct, outlet, and inlet sizes.

Pipe and valve sizes and locations.

Balancing stations.

Position of balancing devices.

E.  Air-Handling-Unit Test Reports: For air-handling units with cails, include the following:

1

Unit Data:

Unit identification.

L ocation.

Make and type.

Model number and unit size.

Manufacturer's serial number.

Unit arrangement and class.

Discharge arrangement.

Sheave make, size in inches (mm), and bore.
Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).
Number, make, and size of belts.

Number, type, and size of filters.

T T SQ PN o

Motor Data:

Motor make, and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches (mm), and bore.

Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).

~oo0ooTp

Test Data (Indicated and Actua Vaues):
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Total ar flow ratein cfm (L/s).

Total system static pressure in inches wg (Pa).

Fan rpm.

Discharge static pressure in inches wg (Pa).

Filter static-pressure differential in inches wg (Pa).

Refrigerant-coil static-pressure differential in inches wg (Pa).

Outdoor airflow in cfm (L/s).
Return airflow in cfm (L/s).
Outdoor-air damper position.
Return-air damper position.

4, Coil Data:

o STQ@ oo

System identification.

Location.

Cail type.

Number of rows.

Fin spacing in fins per inch (mm) o.c.
Make and model number.

Face areain sg. ft. (sg. m).

Tube sizein NPS (DN).

Tube and fin materials.

Circuiting arrangement.

5. Test Data (Indicated and Actua Vaues):

@r~paopoT

F. Fan Test Reports: For supply, return, and exhaust fans, include the following:

Water flow rate in gpm (L/s).

Water pressure differential in feet of head or psig (kPa).
Entering-water temperature in deg F (deg C).
Leaving-water temperature in deg F (deg C).
Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressurein psig (kPa).

Refrigerant suction temperature in deg F (deg C).

1. Fan Data:

S@roppoTe

System identification.

Location.

Make and type.

Model number and size.

Manufacturer's serial number.

Arrangement and class.

Sheave make, size in inches (mm), and bore.

230593 - 12

Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).

2. Motor Data:

a
b.
C.

Motor make, and frame type and size.
Horsepower and rpm.
Volts, phase, and hertz.
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Q@—~pa

Full-load amperage and service factor.

Sheave make, size in inches (mm), and bore.

Center-to-center dimensions of sheave, and amount of adjustments in inches (mm).
Number, make, and size of belts.

3. Test Data (Indicated and Actua Vaues):

Do oW

Tota airflow ratein cfm (L/s).

Total system static pressure in inches wg (Pa).
Fan rpm.

Discharge static pressure in inches wg (Pa).
Suction static pressure in inches wg (Pa).

G. Round, Flat-Oval, and Rectangular Duct Traverse Reports. Include a diagram with a grid
representing the duct cross-section and record the following:

1. Report Data:

T T SQ@hoan T

System and air-handling-unit number.
Location and zone.

Traverse air temperature in deg F (deg C).
Duct static pressure in inches wg (Pa).
Duct sizein inches (mm).

Duct areain sg. ft. (sg. m).

Indicated air flow ratein cfm (L/s).
Indicated velocity in fpm (nVs).
Actual air flow rate in cfm (L/s).
Actual average velocity in fpm (m/s).
Barometric pressure in psig (Pa).

H. Pump Test Reports: Calculate impeller size by plotting the shutoff head on pump curves and
include the following:

1. Unit Data:

TOSITATISQO Q0T

Unit identification.

Location.

Service.

Make and size.

Model number and serial number.

Water flow rate in gpm (L/s).

Water pressure differential in feet of head or psig (kPa).
Required net positive suction head in feet of head or psig (kPa).
Pump rpm.

Impeller diameter in inches (mm).

Motor make and frame size.

Motor horsepower and rpm.

Voltage at each connection.

Amperage for each phase.

Full-load amperage and service factor.

Sedl type.
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3.14

Test Data (Indicated and Actual Vaues):

Static head in feet of head or psig (kPa).

Pump shutoff pressure in feet of head or psig (kPa).
Actual impeller sizein inches (mm).

Full-open flow rate in gpm (L/s).

Full-open pressure in feet of head or psig (kPa).
Final discharge pressure in feet of head or psig (kPa).
Final suction pressurein feet of head or psig (kPa).
Final total pressurein feet of head or psig (kPa).
Final water flow rate in gpm (L/s).

Voltage at each connection.

Amperage for each phase.

i F N N N

Instrument Calibration Reports:

1. Report Data:
a Instrument type and make.
b. Serial number.
C. Application.
d. Dates of use.
e Dates of calibration.
INSPECTIONS

Initial Inspection:

1

After testing and balancing are complete, operate each system and randomly check
measurements to verify that the system is operating according to the final test and balance
readings documented in the final report.

Check the following for each system:

a Measure airflow of at least 10 percent of air outlets.

b. Measure water flow of at least 5 percent of terminals.

C. Measure room temperature at each thermostat/temperature sensor. Compare the
reading to the set point.

d. Verify that balancing devices are marked with final balance position.

e Note deviations from the Contract Documents in the final report.

Final Inspection:

1

After initial inspection is complete and documentation by random checks verifies that
testing and balancing are complete and accurately documented in the final report, request
that afinal inspection be made by Engineer .

The TAB contractor's test and balance engineer shall conduct the inspection in the
presence of Engineer .

Engineer  shall randomly select measurements, documented in the final report, to be
rechecked. Rechecking shall be limited to either 10 percent of the total measurements
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3.15

recorded or the extent of measurements that can be accomplished in a normal 8-hour
business day.

If rechecks yield measurements that differ from the measurements documented in the
final report by more than the tolerances allowed, the measurements shall be noted as
"FAILED."

If the number of "FAILED" measurements is greater than 10 percent of the total
measurements checked during the final inspection, the testing and balancing shall be
considered incomplete and shall be rejected.

TAB Work will be considered defective if it does not pass final inspections. If TAB Work fails,
proceed as follows:

1

Recheck all measurements and make adjustments. Revise the final report and balancing
device settings to include all changes; resubmit the final report and request a second final
inspection.

If the second final inspection also fails, Owner may contract the services of another TAB
contractor to complete TAB Work according to the Contract Documents and deduct the
cost of the services from the original TAB contractor's final payment.

Prepare test and inspection reports.

ADDITIONAL TESTS

Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions
are being maintained throughout and to correct unusual conditions.

Seasonal Periods: If initial TAB procedures were not performed during near-peak summer and
winter conditions, perform additional TAB during near-peak summer and winter conditions.

END OF SECTION 230593
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SECTION 230713 - DUCT INSULATION

PART 1- GENERAL

11

12

13

14

15

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section includes insulating the following duct services:

1 Indoor, concealed supply, return and outdoor air.
2. Indoor, exposed supply, return and outdoor air.

ACTION SUBMITTALS

Product Data: For each type of product indicated. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory- and field-applied if any).

INFORMATIONAL SUBMITTALS
Quadlification Data: For qualified Installer.

Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include
dates of tests and test methods employed.

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of
Apprenticeship and Training.

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84, by a testing agency acceptable to authorities
having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes,
and cement material containers, with appropriate markings of applicable testing agency.

1 Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-devel oped
index of 150 or less.
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16

A.

1.7

A.

B.

18

A.

B.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Division 23 Section "Hangers and Supports for HVAC Piping and Equipment.”

Coordinate clearance requirements with duct Installer for duct insulation application. Before
preparing ductwork Shop Drawings, establish and maintain clearance requirements for
installation of insulation and field-applied jackets and finishes and for space required for
mai ntenance.

SCHEDULING

Schedule insulation application after pressure testing systems. Insulation application may begin
on segments that have satisfactory test results.

Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS

21

A.

C.

INSULATION MATERIALS

Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum
Insulation Schedule,” articles for where insulating materials shall be applied.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 553, Typell and ASTM C 1290, Typelll with factory-applied FSK
jacket . Factory-applied jacket requirements are specified in "Factory-Applied Jackets' Article.

Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin.
Comply with ASTM C 612, TypelA or TypelB. For duct and plenum applications, provide
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22

23

24

insulation with factory-applied FSK jacket. Factory-applied jacket requirements are specified
in "Factory-Applied Jackets' Article.

ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1 For indoor applications, adhesive shall have a VOC content of 80 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2. Adhesive shal comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Typell.

1 For indoor applications, use mastics that have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.

1. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm (0.009 metric
perm) at 43-mil (1.09-mm) dry film thickness.

2. Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C).

3. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.

4, Color: White.

SEALANTS
FSK and Metal Jacket Flashing Sealants:

Materials shall be compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
Color: Aluminum.

For indoor applications, sealants shall have a VOC content of 420 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Sealants shal comply with the testing and product requirements of the California
Department of Health Services "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

grLOdDE
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25

A.

2.6

2.7

2.8

FACTORY-APPLIED JACKETS

Insulation system schedules indicate factory-applied jackets on various applications. When

factory-applied jackets are indicated, comply with the following:

1 FSK Jacket:  Aluminum-foil, fiberglass-reinforced scrim with kraft-paper backing;
complying with ASTM C 1136, Typell.

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C 921, Typel, unless otherwise indicated.

TAPES

FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive;
complying with ASTM C 1136.

Width: 3inches (75 mm).

Thickness. 6.5 mils (0.16 mm).

Adhesion: 90 ounces force/inch (1.0 N/mm) in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch (7.2 N/mm) in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

ok~ wWNE

SECUREMENTS
Insulation Pins and Hangers:

1 Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for
capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth
of insulation indicated.

2. Cupped-Head, Capacitor-Discharge-Weld Pins:  Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter shank, length
to suit depth of insulation indicated with integral 1-1/2-inch (38-mm) galvanized carbon-
steel washer.

3. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-mm-
) thick, galvanized-steel sheet, with beveled edge sized as required to hold insulation
securely in place but not less than 1-1/2 inches (38 mm) in diameter.

a Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in exposed locations.

Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel
or Monel.
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PART 3 - EXECUTION

31

3.2

3.3

A.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

1 Verify that systemsto be insulated have been tested and are free of defects.
2. Verify that surfacesto be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces,
free of voids throughout the length of ducts and fittings.

Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for
each item of duct system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizonta runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Keep insulation materials dry during application and finishing.

Install insulation with least number of joints practical.

Seal penetrations in insulation at hangers, supports, anchors, and other projections with vapor-
barrier mastic.

1 Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.
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34

35

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal
patches similar to butt joints.

PENETRATIONS

Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

Insulation Installation at Fire-Rated Wall and Partition Penetrations. Terminate insulation at
fire damper sleeves for fire-rated wall and partition penetrations. Externally insulate damper
sleeves to match adjacent insulation and overlap duct insulation at least 2 inches (50 mm).

1 Comply with requirements in Division 07 Section "Penetration Firestopping"irestopping
and fire-resistive joint sealers.

INSTALLATION OF MINERAL-FIBER INSULATION

Blanket Insulation Instalation on Ducts and Plenums: Secure with adhesive and insulation
pins.

1 Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for 50 percent coverage of duct and plenum surfaces.

2. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as
follows:

a On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along
longitudinal centerline of duct. Space 3 inches (75 mm) maximum from insulation
end joints, and 16 inches (400 mm) o.c.

b. On duct sides with dimensions larger than 18 inches (450 mm), place pins 16

inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from insulation

joints. Install additional pins to hold insulation tightly against surface at cross

bracing.

Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.

Do not overcompress insulation during installation.

Impale insulation over pins and attach speed washers.

Cut excess portion of pins extending beyond speed washers or bend parallel with

insulation surface. Cover exposed pins and washers with tape matching insulation

facing.

~oaoe

3. For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudina seams and end joints with
insulation by removing 2 inches (50 mm) from one edge and one end of insulation
segment. Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-
clinching staples, 1 inch (25 mm) o.c. Install vapor barrier consisting of factory- or field-
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applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and
protrusions.

a Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

4, Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Install insulation on round and flat-oval duct elbows with individually
mitered gores cut to fit the elbow.

5. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- (150-mm-) wide strips of same material used to insulate duct. Secure on
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c.

B.  Board Insulation Installation on Ducts and Plenums:  Secure with adhesive and insulation pins.

1 Apply adhesives according to manufacturer's recommended coverage rates per unit area,
for 50 percent coverage of duct and plenum surfaces.

2. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-
discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as
follows:

a On duct sides with dimensions 18 inches (450 mm) and smaller, place pins along
longitudinal centerline of duct. Space 3 inches (75 mm) maximum from insulation
end joints, and 16 inches (400 mm) o.c.

b. On duct sides with dimensions larger than 18 inches (450 mm), space pins 16
inches (400 mm) o.c. each way, and 3 inches (75 mm) maximum from insulation
joints. Install additional pins to hold insulation tightly against surface at cross
bracing.

C. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.

d. Do not overcompress insulation during installation.

e Cut excess portion of pins extending beyond speed washers or bend parallel with
insulation surface. Cover exposed pins and washers with tape matching insulation
facing.

3. For ducts and plenums with surface temperatures below ambient, install a continuous
unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with
insulation by removing 2 inches (50 mm) from one edge and one end of insulation
segment. Secure laps to adjacent insulation section with 1/2-inch (13-mm) outward-
clinching staples, 1 inch (25 mm) o.c. Install vapor barrier consisting of factory- or field-
applied jacket, adhesive, vapor-barrier mastic, and sealant at joints, seams, and
protrusions.

a Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-
barrier seal.

4, Install insulation on rectangular duct elbows and transitions with a full insulation section
for each surface. Groove and score insulation to fit as closely as possible to outside and
inside radius of elbows. Install insulation on round and flat-oval duct elbows with
individually mitered gores cut to fit the elbow.

5. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with
6-inch- (150-mm-) wide strips of same material used to insulate duct. Secure on
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches (150 mm) o.c.
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3.6

A.

3.7

DUCT INSULATION SCHEDULE, GENERAL
Plenums and Ducts Requiring Insulation:

1 Indoor, concealed supply, return and outdoor air.
2. Indoor, exposed supply, return and outdoor air.

Items Not Insulated:

Factory-insulated flexible ducts.
Factory-insulated plenums and casings.
Flexible connectors.

Vibration-control devices.
Factory-insulated access panels and doors.

agrwdE

INDOOR DUCT AND PLENUM INSULATION SCHEDULE

Concealed, supply, return and outside-air duct insulation shall be the following:
1. Minera-Fiber Blanket: 2 inches (50 mm) thick and 1.5-Ib/cu. ft. (24-kg/cu. m)
nominal density.

Concealed, supply air, return-air, and outdoor air plenum insulation shall be the following:
1. Mineral-Fiber Board: 2 inches (50 mm) thick and 3-Ib/cu. ft. (48-kg/cu. m) nominal
density.

Exposed, supply air, return-air, and outdoor air duct insulation shall be the following:
1. Mineral-Fiber Board: 2 inches (50 mm) thick and 3-Ib/cu. ft. (48-kg/cu. m) nominal
density.

Exposed, supply air, return-air, and outdoor air plenum insulation shall be the following:
1. Mineral-Fiber Board: 2 inches (50 mm) thick and 3-lb/cu. ft. (48-kg/cu. m) nominal
density.

END OF SECTION 230713
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SECTION 230716 - HVAC EQUIPMENT INSULATION

PART 1- GENERAL

11

A.

12

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section includes insulating the following HVAC equipment that is not factory insulated:

1 Hydronic pumps.

2. Expansion/compression tanks.

3. Air separators.

Related Sections:

1 Division 23 Section "Duct Insulation.”

2. Division 23 Section "HVAC Piping Insulation.”

ACTION SUBMITTALS

Product Data:  For each type of product indicated. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory- and field-applied if any).

INFORMATIONAL SUBMITTALS

Quadlification Data: For qualified Installer.

Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of insulation
materials, sealers, attachments, cements, and jackets, with requirements indicated. Include

dates of tests and test methods employed.

Field quality-control reports.

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of
Apprenticeship and Training.

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84, by a testing agency acceptable to authorities
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16

A.

1.7

A.

B.

C.

18

A.

B.

having jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes,
and cement material containers, with appropriate markings of applicable testing agency.

1 Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-devel oped
index of 150 or less.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with appropriate

ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Division 23 Section "Hangers and Supports for HVAC Piping and Equipment.”

Coordinate clearance requirements with equipment Installer for equipment insulation
application.

Coordinate installation and testing of heat tracing.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.

PART 2 - PRODUCTS

21

A.

INSULATION MATERIALS
Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless steel shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.
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E. Cellular Glass: Inorganic, incombustible, foamed or cellulated glass with annealed, rigid,
hermetically sealed cells. Factory-applied jacket requirements are specified in "Factory-
Applied Jackets" Article.

1 Products: Subject to compliance with requirements, provide the following :
a Pittsburgh Corning Corporation; Foamglas.

Block Insulation: ASTM C 552, Typel.

Special-Shaped Insulation: ASTM C 552, Typelll.

Board Insulation: ASTM C 552, TypelV.
Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

A

F. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply
with ASTM C 534, Type| for tubular materials and Type Il for sheet materials.

1 Products: Subject to compliance with requirements, provide one of the following :
a Aeroflex USA, Inc.; Aerocel.
b. Armacell LLC; AP Armaflex.
C. K-Flex USA; Insul-Sheet and K-FLEX LS.
G.  Phenadlic:

1 Products: Subject to compliance with requirements, provide one of the following :

a Kingspan Tarec Industrial Insulation NV; Koolphen K.
b. Resolco International BV; Insul-phen.

2. Block insulation of rigid, expanded, closed-cell structure. Comply with ASTM C 1126,

Typell, Grade 1.

3. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

4, Factory-Applied Jacket: . Requirements are specified in "Factory-Applied Jackets'
Article.

22 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

B. Cdlular-Glass Adhesive: Two-component, thermosetting urethane adhesive containing no
flammable solvents, with a service temperature range of minus 100 to plus 200 deg F (minus 73
to plus 93 deg C).

1 Products: Subject to compliance with requirements, provide the following :
a Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller

Company; 81-84.
b. .
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23

For indoor applications, adhesive shall have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Adhesive shal comply with the testing and product requirements of the California
Department of Health Services "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

Phenolic Adhesive: Solvent-based resin adhesive, with a service temperature range of minus 75
to plus 300 deg F (minus 59 to plus 149 deg C).

1.

Products: Subject to compliance with requirements, provide one of the following :

a Childers Brand, Speciaty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-96.

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 81-33.

For indoor applications, adhesive shall have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Adhesive shal comply with the testing and product requirements of the California
Department of Health Services "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Typell, Classl.

1

Products: Subject to compliance with requirements, provide one of the following :

a Aeroflex USA, Inc.; Aerosedl.

b. Armacell LLC; Armaflex 520 Adhesive.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 85-75.

d. K-Flex USA; R-373 Contact Adhesive.

For indoor applications, adhesive shall have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Adhesive shal comply with the testing and product requirements of the California
Department of Health Services "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

MASTICS

Materials shall be compatible with insulation materials, jackets, and substrates; comply with
MIL-PRF-19565C, Typell.

1

For indoor applications, use mastics that have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Vapor-Barrier Mastic: Water based; suitable for indoor and outdoor use on below ambient
Services.
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24

Products: Subject to compliance with requirements, provide one of the following :

a Foster Brand, Specialty Construction Brands, Inc., a business of H .B. Fuller
Company; 30-80/30-90.

b. Vimasco Corporation; 749.

C.

Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm (0.009 metric
perm) at 43-mil (1.09-mm) dry film thickness.

Service Temperature Range: Minus 20 to plus 180 deg F (Minus 29 to plus 82 deg C).
Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.

Color: White.

Vapor-Barrier Mastic: Solvent based; suitable for indoor use on below ambient services.

1 Products: Subject to compliance with requirements, provide one of the following :
a Childers Brand, Speciaty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-30.
b. Eagle Bridges - Marathon Industries; 501.
C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 30-35.
d. Mon-Eco Industries, Inc.; 55-10.
2. Water-Vapor Permeance: ASTM F 1249, 0.05 perm (0.03 metric perm) at 35-mil (0.9-
mm) dry film thickness.
3. Service Temperature Range: 0 to 180 deg F (Minus 18 to plus 82 deg C).
4, Solids Content: ASTM D 1644, 44 percent by volume and 62 percent by weight.
5. Color: White.
SEALANTS
Joint Sealants:
1 Joint Sealants for Cellular-Glass and Phenolic Products: Subject to compliance with
requirements, provide one of the following :
a Childers Brand, Speciaty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-76.
b. Eagle Bridges - Marathon Industries; 405.
C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 30-45.
d. Mon-Eco Industries, Inc.; 44-05.
e Pittsburgh Corning Corporation; Pittseal 444.
2. Materials shall be compatible with insulation materials, jackets, and substrates.
3. Permanently flexible, elastomeric sealant.
4, Service Temperature Range: Minus 100 to plus 300 deg F (Minus 73 to plus 149 deg C).
5. Color: White or gray.
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25

For indoor applications, sealants shall have a VOC content of 420 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Sealants shall comply with the testing and product requirements of the California
Department of Health Services "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

Metal Jacket Flashing Sealants:

1

ok wi

~

Products: Subject to compliance with requirements, provide one of the following :

a Childers Brand, Speciaty Construction Brands, Inc., a business of H. B. Fuller
Company; CP-76.

b. Eagle Bridges - Marathon Industries; 405.

C. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller
Company; 95-44.

d. Mon-Eco Industries, Inc.; 44-05.

Materials shall be compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
Color: Aluminum.

For indoor applications, sealants shall have a VOC content of 420 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Sealants shall comply with the testing and product requirements of the California
Department of Health Services "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers.”

FIELD-APPLIED JACKETS

Field-applied jackets shall comply with ASTM C 921, Typel, unless otherwise indicated.

Metal Jacket:

1

Products: Subject to compliance with requirements, provide one of the following :

a Childers Brand, Speciaty Construction Brands, Inc., a business of H. B. Fuller
Company; Metal Jacketing Systems.

b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing.

C. RPR Products, Inc.; Insul-M ate.

Aluminum Jacket: Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, 3005,
3105, or 5005, Temper H-14.

a Sheet and roll stock ready for shop or field sizing .

b. Finish and thickness are indicated in field-applied jacket schedules.

C. Moisture Barrier for Indoor Applications: 3-mil- (0.075-mm-) thick, heat-bonded
polyethylene and kraft paper .

d. Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.
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2.6

2) Preformed two-piece or gore, 45- and 90-degree, short- and long-radius
elbows.

3) Teecovers.

4) Flange and union covers.

5) End caps.

6) Beveled collars.

7)  Vavecovers.

8) Field fabricate fitting covers only if factory-fabricated fitting covers are not
available.

SECUREMENTS

Bands:

1.

Products: Subject to compliance with requirements, provide one of the following :

a ITW Insulation Systems; Gerrard Strapping and Seals.
b. RPR Products, Inc.; Insul-Mate Strapping, Seals, and Springs.

Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015
inch (0.38 mm) thick, 1/2 inch (13 mm) wide with wing seal or closed sedl.

Aluminum:  ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005;
Temper H-14, 0.020 inch (0.51 mm) thick, 1/2 inch (13 mm) wide with wing sea or
closed sedl.

Springs: Twin spring set constructed of stainless steel with ends flat and slotted to accept
metal bands. Spring size determined by manufacturer for application.

Insulation Pins and Hangers:

1

Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed for
capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter shank, length to suit depth
of insulation indicated.

Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully
annealed for capacitor-discharge welding, 0.106-inch- (2.6-mm-) diameter shank, length
to suit depth of insulation indicated with integral 1-1/2-inch (38-mm) galvanized carbon-
steel washer.

Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to
projecting spindle that is capable of holding insulation, of thickness indicated, securely in
position indicated when self-locking washer isin place.

a Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick
by 2 inches (50 mm) square.

b. Spindle: Copper- or zinc-coated, low-carbon steel , fully annealed, 0.106-inch-
(2.6-mm-) diameter shank, length to suit depth of insulation indicated.

C. Adhesive:  Recommended by hanger manufacturer. Product with demonstrated
capability to bond insulation hanger securely to substrates indicated without
damaging insulation, hangers, and substrates.
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C.

D.

2.7

A.

B.

4, Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is
capable of holding insulation, of thickness indicated, securely in position indicated when
self-locking washer isin place.

a Baseplate: Galvanized carbon-steel sheet, 0.030 inch (0.76 mm) thick by 2 inches
(50 mm) square.

b. Spindle: Copper- or zinc-coated, low-carbon steel , fully annealed, 0.106-inch-
(2.6-mm-) diameter shank, length to suit depth of insulation indicated.

C. Adhesive-backed base with a peel-off protective cover.

5. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-mm-
) thick, galvanized-steel sheet, with beveled edge sized as required to hold insulation
securely in place but not less than 1-1/2 inches (38 mm) in diameter.

a Protect ends with capped self-locking washers incorporating a spring steel insert to
ensure permanent retention of cap in exposed locations.

Staples: Outward-clinching insulation staples, nominal 3/4-inch- (19-mm-) wide, stainless steel
or Monel.

Wire: 0.062-inch (1.6-mm) soft-annealed, stainless sted! .

CORNER ANGLES

Aluminum Corner Angles: 0.040 inch (1.0 mm) thick, minimum 1 by 1 inch (25 by 25 mm),
aluminum according to ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005;
Temper H-14.

Stainless-Steel Corner Angles: 0.024 inch (0.61 mm) thick, minimum 1 by 1 inch (25 by 25
mm), stainless steel according to ASTM A 167 or ASTM A 240/A 240M, Type304 or
Type 316.

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

1 Verify that systems and equipment to be insulated have been tested and are free of
defects.
2. Verify that surfaces to be insulated are clean and dry.

Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

A.

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.

Surface Preparation: Clean and prepare surfaces to be insulated. Before insulating, apply a
corrosion coating to insulated surfaces as follows:

1 Stainless Steel: Coat 300 series stainless steel with an epoxy primer 5 mils (0.127 mm)
thick and an epoxy finish 5 mils (0.127 mm) thick if operating in a temperature range
between 140 and 300 deg F (60 and 149 deg C). Consult coating manufacturer for
appropriate coating materials and application methods for operating temperature range.

2. Carbon Steel: Coat carbon steel operating at a service temperature between 32 and 300
degF (0 and 149 deg C) with an epoxy coating. Consult coating manufacturer for
appropriate coating materials and application methods for operating temperature range.

Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.
GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces,
free of voids throughout the length of equipment.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of equipment as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizonta runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1 Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.
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34

35

3. Install insert materials and install insulation to tightly join the insert. Seal insulation to
insulation inserts with adhesive or sealing compound recommended by insulation
material manufacturer.

4, Cover inserts with jacket material matching adjacent insulation. Install shields over
jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet
and dry film thicknesses.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.

Finish installation with systems at operating conditions. Repair joint separations and cracking
due to thermal movement.

Repair damaged insulation facings by applying same facing material over damaged areas.
Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal
patches similar to butt joints.

For above ambient services, do not install insulation to the following:

1 Vibration-control devices.
2. Testing agency labels and stamps.
3. Nameplates and data plates.

INSTALLATION OF EQUIPMENT, TANK, AND VESSEL INSULATION

Flexible Elastomeric Therma Insulation Installation for Tanks and Vessals: Install insulation
over entire surface of tanks and vessels.

1 Apply 100 percent coverage of adhesive to surface with manufacturer's recommended
adhesive.
2. Seal longitudinal seams and end joints.

Insulation Installation on Pumps:

1 Fabricate metal boxes lined with insulation. Fit boxes around pumps and coincide box
joints with splits in pump casings. Fabricate joints with outward bolted flanges. Bolt
flanges on 6-inch (150-mm) centers, starting at corners. Install 3/8-inch- (10-mm-)
diameter fasteners with wing nuts. Alternatively, secure the box sections together using a
latching mechanism.

2. Fabricate boxes from auminum, at least 0.050 inch (1.3 mm) thick.

3. For below ambient services, install a vapor barrier at seams, joints, and penetrations.
Seal between flanges with replaceable gasket material to form a vapor barrier.

INSTALLATION OF PHENOLIC INSULATION

Secure single-layer insulation with stainless-steel bands at 12-inch (300-mm) intervals and
tighten bands without deforming insulation materials.
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3.6

3.7

3.8

Install two-layer insulation with joints tightly butted and staggered at least 3 inches (75 mm).
Secure inner layer with 0.062-inch (1.6-mm) wire spaced at 12-inch (300-mm) intervals.
Secure outer layer with stainless-steel bands at 12-inch (300-mm) intervals.

FIELD-APPLIED JACKET INSTALLATION

Where metal jackets are indicated, install with 2-inch (50-mm) overlap at longitudinal seams
and end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with
weatherproof sealant recommended by insulation manufacturer. Secure jacket with stainless-
steel bands 12 inches (300 mm) o.c. and at end joints.

FINISHES

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

Color: Final color as selected by Architect. Vary first and second coats to alow visud
inspection of the completed Work.

Do not field paint aluminum or stainless-steel jackets.

EQUIPMENT INSULATION SCHEDULE

Insulation materials and thicknesses are identified below. |If more than one material is listed for
atype of equipment, selection from materials listed is Contractor's option.

Insulate indoor and outdoor equipment that is not factory insulated.
Hydronic pump insulation shall be one of the following:

1. Cdlular Glass. 2 inches (50 mm) thick.
2. Phenolic: 1inch (25 mm) thick.
3. Flexible Elastomeric: 1 inch (25 mm) thick.

Hydronic expansion/compression tank insulation shall be one of the following:

1. Cdlular Glass. 1-1/2 inches (38 mm) thick.
2. Flexible Elastomeric: 1 inch (25 mm) thick.
3. Phenolic: 1inch (25 mm) thick.

Hydronic air-separator insulation shall be one of the following:

1. Cdlular Glass. 2 inches (50 mm) thick.
2. Flexible Elastomeric: 1 inch (25 mm) thick.
3. Phenolic: 1inch (25 mm) thick.
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3.9 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Indgtall jacket over insulation material. For insulation with factory-applied jacket, install the
field-applied jacket over the factory-applied jacket.

B. If more than one materia islisted, selection from materias listed is Contractor's option.
C.  Equipment, Conceded:

1 None.
D.  Equipment, Exposed

1. Aluminum, Smooth : 0.024 inch (0.61 mm) thick.

END OF SECTION 230716
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SECTION 230719 - HVAC PIPING INSULATION

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section includes insulating the following HVAC piping systems:

1 Condensate drain piping, indoors and outdoors.
2. Condenser-water piping, indoors for condensate control.

Related Sections:

1 Division 23 Section "HVAC Equipment Insulation.”
2. Division 23 Section "Underground Hydronic Piping" .

ACTION SUBMITTALS

Product Data:  For each type of product indicated. Include thermal conductivity, water-vapor
permeance thickness, and jackets (both factory and field applied if any).

QUALITY ASSURANCE

Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship
program or another craft training program certified by the Department of Labor, Bureau of
Apprenticeship and Training.

Surface-Burning Characteristics: For insulation and related materials, as determined by testing
identical products according to ASTM E 84, by a testing and inspecting agency acceptable to
authorities having jurisdiction. Factory label insulation and jacket materials and adhesive,
mastic, tapes, and cement material containers, with appropriate markings of applicable testing

agency.

1 Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed
index of 50 or less.

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-devel oped
index of 150 or less.

Mockups. Before installing insulation, build mockups for each type of insulation and finish
listed below to demonstrate quality of insulation application and finishes. Build mockupsin the
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15

16

1.7

location indicated or, if not indicated, as directed by Engineer. Use materials indicated for the
completed Work.

1 Piping Mockups:

One 10-foot (3-m) section of NPS 2 (DN 50) straight pipe.

One NPS 2 (DN 50) or smaller valve, and one NPS 2-1/2 (DN 65) or larger vave.
Four support hangers including hanger shield and insert.

One threaded strainer and one flanged strainer with removable portion of
insulation.

opoo

2. For each mockup, fabricate cutaway sections to allow observation of application details
for insulation materials, adhesives, mastics, attachments, and jackets.

3. Notify Engineer seven days in advance of dates and times when mockups will be
constructed.

4, Obtain Engineer's approva of mockups before starting insulation application.

5. Approval of mockups does not constitute approva of deviations from the Contract
Documents contained in mockups unless Engineer specifically approves such deviations
in writing.

6. Maintain mockups during construction in an undisturbed condition as a standard for
judging the completed Work.

7. Demolish and remove mockups when directed.

DELIVERY, STORAGE, AND HANDLING
Packaging: Insulation material containers shall be marked by manufacturer with appropriate
ASTM standard designation, type and grade, and maximum use temperature.

COORDINATION

Coordinate sizes and locations of supports, hangers, and insulation shields specified in
Division 23 Section "Hangers and Supports for HVAC Piping and Equipment.”

Coordinate clearance requirements with piping Installer for piping insulation application.
Before preparing piping Shop Drawings, establish and maintain clearance requirements for
installation of insulation and field-applied jackets and finishes and for space required for
mai ntenance.

Coordinate installation and testing of heat tracing where applicable.

SCHEDULING

Schedule insulation application after pressure testing systems and, where required, after
installing and testing heat tracing. Insulation application may begin on segments that have
satisfactory test results.

Complete installation and concealment of plastic materials as rapidly as possible in each area of
construction.
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PART 2 - PRODUCTS

21

A.

22

23

INSULATION MATERIALS

Comply with requirements in "Piping Insulation Schedule, General,” "Indoor Piping Insulation
Schedule,” "Outdoor, Aboveground Piping Insulation Schedule," articles for where insulating
materials shall be applied.

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Products that come in contact with stainless stedl shall have a leachable chloride content of less
than 50 ppm when tested according to ASTM C 871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing
process.

Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply
with ASTM C 534, Type| for tubular materials.

ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for bonding
insulation to itself and to surfaces to be insulated unless otherwise indicated.

Flexible Elastomeric Adhesive: Comply with MIL-A-24179A, Typell, Classl.

1 For indoor applications, adhesive shall have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2. Adhesive shall comply with the testing and product requirements of the California
Department of Health Services "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers.”

PV C Jacket Adhesive: Compatible with PV C jacket.

1 For indoor applications, adhesive shall have a VOC content of 50 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

2. Adhesive shal comply with the testing and product requirements of the California
Department of Health Services "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

SEALANTS

Joint Sealants:

1. Materials shall be compatible with insulation materials, jackets, and substrates.
2. Permanently flexible, elastomeric sealant.
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3. Service Temperature Range: Minus 100 to plus 300 deg F (Minus 73 to plus 149 deg C).

4, Color: White or gray.

5. For indoor applications, sealants shall have a VOC content of 420 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

6. Sealants shall comply with the testing and product requirements of the California
Department of Health Services "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

B.  ASJFlashing Sealants and PV C Jacket Flashing Sealants:

Materials shall be compatible with insulation materials, jackets, and substrates.

Fire- and water-resistant, flexible, elastomeric sealant.

Service Temperature Range: Minus 40 to plus 250 deg F (Minus 40 to plus 121 deg C).
Color: White.

For indoor applications, sealants shall have a VOC content of 420 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Sealants shall comply with the testing and product requirements of the California
Department of Health Services "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

agrwdE

o

24 FACTORY-APPLIED JACKETS

A. Insulation system schedules indicate factory-applied jackets on various applications. When
factory-applied jackets are indicated, comply with the following:

B. PVDC: Jacket for Indoor Applications. 4-mil- (0.10-mm-) thick, white PVDC biaxially
oriented barrier film with a permeance at 0.02 perm (0.013 metric perm) when tested according
to ASTM E 96/E 96M and with a flame-spread index of 5 and a smoke-developed index of 20
when tested according to ASTM E 84.

1 Products: Subject to compliance with reguirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

a Dow Chemical Company (The); Saran 540 Vapor Retarder Film and Saran 560
Vapor Retarder Film.

25 PVDC Jacketfor IndoorApplications:  4-mil- (0.10-mm-) thick, white PVDC biaxially
oriented barrier film with a permeance at 0.02 perm (0.013 metric perm) when tested
according to ASTM E96/E96M and with a flame-spread index of 5 and a smoke-
developed index of 20 when tested according to ASTM E 84.Products:  Subject to
compliance with requirements, available products that may be incorporated into the Work
include, but are not limited to, the following:Dow Chemical Company (The); Saran 540
Vapor Retarder Film and Saran 560 Vapor Retarder Film.FIELD-APPLIED JACKETS

A.  Field-applied jackets shall comply with ASTM C 921, Type |, unless otherwise indicated.
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B.

2.6

A.

2.7

A.

B.

PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming.
Thicknessisindicated in field-applied jacket schedules.

1 Adhesive: Asrecommended by jacket material manufacturer.
2. Color: White.
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

TAPES

PVC Tape: White vapor-retarder tape matching field-applied PV C jacket with acrylic adhesive;
suitable for indoor and outdoor applications.

Width: 2 inches (50 mm).

Thickness. 6 mils (0.15 mm).

Adhesion: 64 ounces force/inch (0.7 N/mm) in width.
Elongation: 500 percent.

Tensile Strength: 18 Ibf/inch (3.3 N/mm) in width.

agrODdDE

SECUREMENTS
Bands:
1 Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 ; 0.015 inch (0.38
mm) thick, 1/2 inch (13 mm) wide with wing seal .
2. Aluminum:  ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005;
Temper H-14, 0.020 inch (0.51 mm) thick, 1/2 inch (13 mm) wide with wing seal .

Wire: 0.062-inch (1.6-mm) soft-annealed, stainless sted! .

PART 3 - EXECUTION

3.1

A.

3.2

A.

EXAMINATION

Examine substrates and conditions for compliance with requirements for installation tolerances
and other conditions affecting performance of insulation application.

1 Verify that systems to be insulated have been tested and are free of defects.

2. Verify that surfaces to be insulated are clean and dry.

3. Proceed with installation only after unsatisfactory conditions have been corrected.
PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will
adversely affect insulation application.
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3.3

Coordinate insulation installation with the trade installing heat tracing. Comply with
requirements for heat tracing that apply to insulation.

Mix insulating cements with clean potable water; if insulating cements are to be in contact with
stainless-sted surfaces, use demineraized water.
GENERAL INSTALLATION REQUIREMENTS

Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces,
free of voids throughout the length of piping including fittings, valves, and specialties.

Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required
for each item of pipe system as specified in insulation system schedules.

Install accessories compatible with insulation materials and suitable for the service. Install
accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or
dry state.

Install insulation with longitudinal seams at top and bottom of horizonta runs.

Install multiple layers of insulation with longitudinal and end seams staggered.

Keep insulation materials dry during application and finishing.

Install insulation with tight longitudinal seams and end joints. Bond seams and joints with
adhesive recommended by insulation material manufacturer.

Install insulation with least number of joints practical.

Where vapor barrier is indicated, sea joints, seams, and penetrations in insulation at hangers,
supports, anchors, and other projections with vapor-barrier mastic.

1 Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor
legs from point of attachment to supported item to point of attachment to structure. Taper
and seal ends at attachment to structure with vapor-barrier mastic.

Apply adhesives, and sealants at manufacturer's recommended coverage rate and wet and dry
film thicknesses.

Install insulation with factory-applied jackets as follows:

1 Draw jacket tight and smooth.

2. Cover joints and seams with tape, according to insulation material manufacturer's written
instructions, to maintain vapor seal.

3. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at

ends adjacent to pipe flanges and fittings.

Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal
thickness.
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M. Repair damaged insulation facings by applying same facing materia over damaged areas.
Extend patches at least 4 inches (100 mm) beyond damaged areas. Adhere, staple, and seal
patches similar to butt joints.

N. For above-ambient services, do not install insulation to the following:

1. Vibration-control devices.

2. Testing agency labels and stamps.
3. Nameplates and data plates.

4, Manholes.

5. Handholes.

6. Cleanouts.

34 PENETRATIONS

A. Insulation Installation at Underground Exterior Wall Penetrations. Terminate insulation flush
with sleeve seal. Seal terminations with flashing sealant.

B. Insulation Installation a Aboveground Exterior Wall Penetrations. Install insulation
continuously through wall penetrations.

1 Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation inside wall surface
and seal with joint sealant. For applications requiring indoor and outdoor insulation,
install insulation for outdoor applications tightly joined to indoor insulation ends. Seal
joint with joint sealant.

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at
least 2 inches (50 mm).

4, Seal jacket to wall flashing with flashing sealant.

C. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):
Install insulation continuously through walls and partitions.

D. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Instal insulation
continuously through penetrations of fire-rated walls and partitions.

1 Comply with requirements in Division 07 Section "Penetration Firestopping” for
firestopping and fire-resistive joint sealers.

E. Insulation Installation at Floor Penetrations:
1 Pipe: Install insulation continuously through floor penetrations.
2. Seal penetrations through firerated assemblies.  Comply with requirements in
Division 07 Section "Penetration Firestopping.”
35 GENERAL PIPE INSULATION INSTALLATION

A. Requirements in this article generaly apply to al insulation materials except where more
specific requirements are specified in various pipe insulation material installation articles.
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B. Insulation Installation on Fittings, Vaves, Strainers, Flanges, and Unions:

1

2.

Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with
continuous thermal and vapor-retarder integrity unless otherwise indicated.

Insulate pipe elbows using preformed fitting insulation or mitered fittings made from
same material and density as adjacent pipe insulation. Each piece shall be butted tightly
against adjoining piece and bonded with adhesive. Fill joints, seams, voids, and irregular
surfaces with insulating cement finished to a smooth, hard, and uniform contour that is
uniform with adjoining pipe insulation.

Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same
material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt
each section closely to the next and hold in place with tie wire. Bond pieces with
adhesive.

Insulate valves using preformed fitting insulation or sectiona pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. For valves, insulate up to and including the bonnets,
valve stuffing-box studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with
insulating cement. For above ambient systems provide manufactured reusable insulation
covers, for below ambient systems provide field fabricated removable insulation covers.
Insulate strainers using preformed fitting insulation or sectional pipe insulation of same
material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe
insulation by not less than two times the thickness of pipe insulation, or one pipe
diameter, whichever is thicker. Fill joints, seams, and irregular surfaces with insulating
cement. Insulate strainers so strainer basket flange or plug can be easily removed and
replaced without damaging the insulation and jacket. Insulate flanges and unions using a
section of oversized preformed pipe insulation. Overlap adjoining pipe insulation by not
less than two times the thickness of pipe insulation, or one pipe diameter, whichever is
thicker.

For services not specified to receive afield-applied jacket except for flexible elastomeric
and polyolefin, install fitted PV C cover over elbows, tees, strainers, valves, flanges, and
unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulation
facing using PV C tape.

Stencil or label the outside insulation jacket of each union with the word "union." Match
size and color of pipe labels.

C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps,
test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape
insulation at these connections by tapering it to and around the connection with insulating
cement and finish with finishing cement, mastic, and flashing sealant.

3.6

INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION

A.  Sed longitudina seams and end joints with manufacturer's recommended adhesive to eliminate
openings in insulation that allow passage of air to surface being insulated.

B. Insulation Installation on Pipe Flanges:

1

Install pipe insulation to outer diameter of pipe flange.
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3.7

3.8

3.9

2. Make width of insulation section same as overall width of flange and bolts, plus twice the
thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of
adjacent straight pipe segments with cut sections of sheet insulation of same thickness as
pipe insulation.

4, Secure insulation to flanges and seal seams with manufacturer's recommended adhesive
to eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Pipe Fittings and Elbows:

1 Install mitered sections of pipe insulation.
2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to
eliminate openings in insulation that allow passage of air to surface being insulated.

Insulation Installation on Valves and Pipe Specialties:

1 Install preformed valve covers manufactured of same material as pipe insulation when
available.

2. When preformed valve covers are not available, install cut sections of pipe and sheet
insulation to valve body. Arrange insulation to permit access to packing and to allow
valve operation without disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

4, Secure insulation to valves and specialties and seal seams with manufacturer's
recommended adhesive to eliminate openings in insulation that alow passage of air to
surface being insulated.

FIELD-APPLIED JACKET INSTALLATION

Where PV C jackets are indicated, install with 1-inch (25-mm) overlap at longitudinal seams and
end joints; for horizontal applications. Seal with manufacturer's recommended adhesive.

1 Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.
FINISHES

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of
insulation manufacturer's recommended protective coating.

Color: Final color as selected by Engineer. Vary first and second coats to alow visua
inspection of the completed Work.

PIPING INSULATION SCHEDULE, GENERAL
Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for

each piping system and pipe size range. |If more than one material is listed for a piping system,
selection from materials listed is Contractor's option.
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3.10 INDOOR PIPING INSULATION SCHEDULE
A.  Condensate and Equipment Drain Water below 60 Deg F (16 Deg C):

1 All Pipe Sizes: Insulation shall be the following:
a Flexible Elastomeric: 3/4 inch (19 mm) thick.

B.  Condenser-Water Supply and Return:
1 All Pipe Sizes: Insulation shall be the following:
a Flexible Elastomeric: 3/4 inch (25 mm) thick.
311 INDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material. For insulation with factory-applied jacket, field-applied
jacket is not required.

B.  Piping, Concealed:
1 None.

C. Piping, Exposed:

1. PVC: 20 mils (0.5 mm) thick.

END OF SECTION 230719

100% Construction Documents
September 12, 2011



Leon County - Sustainable Demonstration Center 232113-1

SECTION 232113 - HYDRONIC PIPING

PART 1- GENERAL

11

A.

12

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes pipe and fitting materials, joining methods, special-duty valves, and
specialties for the following:

Condenser-water piping.

M akeup-water piping.

Condensate-drain piping.

Air-vent piping.

Safety-valve-inlet and -outlet piping.

agrwdE

Related Sections include the following:

1 Section 232123 "Hydronic Pumps® for pumps, motors, and accessories for hydronic
piping.

DEFINITIONS

PTFE: Polytetrafluoroethylene.

HDPE: High Density Polyethylene

PERFORMANCE REQUIREMENTS

Hydronic piping components and installation shall be capable of withstanding the following
minimum working pressure and temperature:

Condenser-Water Piping: 150 psig (1034 kPa) at 150 deg F (66 deg C) .

Makeup-Water Piping: 125 psig (862 kPa) at 150 deg F (66 deg C) .

Condensate-Drain Piping: 150 deg F (66 deg C) .

Air-Vent Piping: 200 deg F (93 deg C) .
Safety-Valve-lnlet and -Outlet Piping: Equal to the pressure of the piping system to
which it is attached.

oukwdE

ACTION SUBMITTALS

Product Data: For each type of the following:
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16

A.

B.

C.

1.7

A.

18

A.

19

A.

=

Plastic pipe and fittings.

2. Valves. Include flow and pressure drop curves based on manufacturer's testing for
calibrated-orifice balancing valves and automatic flow-control valves.

3. Air control devices.

4, Hydronic specialties.

INFORMATIONAL SUBMITTALS

Qudlification Data: For Installer.

Field quality-control test reports.

Water Analysis. Submit a copy of the water analysis to illustrate water quality available at

Project site.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For air control devices, hydronic specialties, and special-duty

valvesto include in emergency, operation, and maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Differential Pressure Meter: For each type of balancing valve and automatic flow control valve,

include flowmeter, probes, hoses, flow charts, and carrying case.

QUALITY ASSURANCE

ASME Compliance: Comply with ASME B31.9, "Building Services Piping,” for materials,

products, and installation. Safety valves and pressure vessels shall bear the appropriate ASME

label. Fabricate and stamp air separators and expansion tanks to comply with ASME Boiler and
Pressure Vessel Code: Section VIII, Division 1.

PART 2 - PRODUCTS

21

COPPER TUBE AND FITTINGS

Drawn-Temper Copper Tubing: ASTM B 88, TypeL (ASTM B 88M, TypeB) .
Annealed-Temper Copper Tubing: ASTM B 88, TypeK (ASTM B 88M, Type A).
DWV Copper Tubing: ASTM B 306, Type DWV.

Wrought-Copper Fittings: ASME B16.22.Wrought-Copper Unions:. ASME B16.22.
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22

A.

23

24

PLASTIC PIPE AND FITTINGS

HDPE Pipe: PE3408 HDPE, with a minimum cell classification of 45434C per ASTM D 3035
and ASTM D 3350, SIDR 11.5; with PE compound number required to achieve required system
working pressure.

HDPE Pipe Fittings: ASTM D 2683 or ASTM D 3261, PE resin, socket- fusion type, made to
match PE pipe dimensions and class.

JOINING MATERIALS

HDPE, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.

Gasket Material: Thickness, material, and type suitable for fluid to be handled and working
temperatures and pressures.

Adapters and Transition Fittings: Assemblies with combination of clamps, couplings, adapters,
gaskets, and threaded or flanged parts; compatible with piping and system liquid; and made for
joining different piping materials.

VALVES

Gate, Globe, Check, Ball, and Butterfly Vaves. Comply with requirements specified in
Section 230523 "General-Duty Valves for HVAC Piping."

Automatic Temperature-Control Valves, Actuators, and Sensors. Comply with requirements
specified in Section 230900 "Instrumentation and Control for HVAC."

Bronze, Calibrated-Orifice, Balancing Valves:

1 Basis-of-Design Product: Subject to compliance with requirements, provide NIBCO;
INC.; 1710 or a comparable product by one of the following:

a Flow Design Inc.
b. Griswold Controls.
C. Taco.

Body: Bronze, ball or plug type with calibrated orifice or venturi.

Ball: Brass or stainless steel.

Plug: Resin.

Seat: PTFE.

End Connections: Threaded or socket.

Pressure Gage Connections: Integral seals for portable differential pressure meter.
Handle Style: Lever, with memory stop to retain set position.

CWP Rating: Minimum 125 psig (860 kPa).

0. Maximum Operating Temperature: 250 deg F (121 deg C).

BOONOOAWN

Cast-1ron, Calibrated-Orifice, Balancing Valves:
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©ONOOTAWN

Basis-of-Design Product: Subject to compliance with requirements, provide NIBCO,
INC; F737A or acomparable product by one of the following:

a  Watts CSM-81-F.
b.  Wheatley; PSV

Body: Cast-iron, plug, or globe pattern with calibrated orifice or venturi.

Plug Seal: Isobutene-1soprene

Bearings: Stainless Steel

Packing: Buna

Disc: EPDM coated cast-iron.

End Connections: Flanged or grooved.

Pressure Gage Connections. Integral sealsfor portable differential pressure meter.
Handle Style: Non-rising stem hand wheel or square nut, with memory stop to retain set
position.

CWP Rating: Minimum 125 psig (860 kPa).

Maximum Operating Temperature: 250 deg F (121 deg C).

E. Diaphragm-Operated, Pressure-Reducing Valves:

1

BOONOOGAWN

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Amtrol, Inc.

Armstrong Pumps, Inc.

Conbraco Industries, Inc.

Watts Regulator Co.; adivision of Watts Water Technologies, Inc.

ocopoo

Body: Bronze or brass.

Disc: Glass and carbon-filled PTFE.

Seat: Brass.

Stem Seals: EPDM O-rings.

Diaphragm: EPT.

Low inlet-pressure check valve.

Inlet Strainer: Stainless steel, removable without system shutdown.

Vave Seat and Stem: Noncorrosive.

Valve Size, Capacity, and Operating Pressure: Selected to suit system in which installed,
with operating pressure and capacity factory set and field adjustable.

F. Diaphragm-Operated Safety Valves:

1

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a Amtrol, Inc.
b. Conbraco Industries, Inc.
C. Watts Regulator Co.; adivision of Watts Water Technologies, Inc.

Body: Bronze or brass.
Disc: Glass and carbon-filled PTFE.
Seat: Brass.
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Stem Seals: EPDM O-rings.

Diaphragm: EPT.

Wetted, Internal Work Parts. Brass and rubber.

Inlet Strainer: <Stainless steel>, removable without system shutdown.

Valve Seat and Stem: Noncorrosive.

0. Valve Size, Capacity, and Operating Pressure: Comply with ASME Boiler and Pressure
Vessel Code: Section IV, and selected to suit system in which installed, with operating
pressure and capacity factory set and field adjustable.

BoOoo~No O

G. Automatic Flow-Control Valves:

1 Manufacturers. Subject to compliance with requirements, provide products by one of the
following:

a Flow Design Inc.
b. Griswold Controls.

Body: Brassor ferrous metal.

Piston and Spring Assembly: Stainless steel , tamper proof, self cleaning, and removable.
Dual pressure/temperature test plugs across flow control cartridge.

Combination Assemblies: Include bonze ball valve.

Identification Tag: Marked with zone identification, valve number, and flow rate.

Size: Same as pipein which installed.

Performance. Maintain constant flow, plus or minus 5 percent over system pressure
fluctuations.

9. Minimum CWP Rating: 175 psig (1207 kPa) .

10. Maximum Operating Temperature: 250 deg F (121 deg C).

ONoOARWDN

H. Combination Strainer / Isolation Ball Valve:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a Flow Design Inc.
b. Griswold Controls.

Body: Forged or cast brass.

Connections. Threaded with union inlet.

Combination Assemblies: Include bronze ball valve, union and strainer.

Strainer: 20 mesh stainless steel; provide drain valve with hose bibb adaptor and cap on
strainer port. Provide a pressure/temperature test plug at the strainer inlet and outlet.
Valve: Nickel-plated brass ball with EPDM O-rings behind the seals.

Size: NPS 2" and smaller.

Minimum CWP Rating: 275 psig.

Maximum Operating Temperature: 250 deg F.

A A

© 0N o

l. Combination Union / Isolation Ball Vave:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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a Flow Design Inc.
b. Griswold Controls.

2. Body: Forged or cast brass.

3. Connections. Threaded with union inlet.

4. Combination Assemblies: Include bronze ball valve and union.

5. Union: Provide union with four ¥4’ body tappings with brass end connections. Union
seal shall be EPDM O-rings. Provide an automatic air vent in the top tapping and a
pressure/temperature test plug.

6. Valve: Nickel-plated brass ball with EPDM O-rings behind the seals.

7. Size: NPS 2" and smaller.

8. Minimum CWP Rating: 275 psig.

9. Maximum Operating Temperature: 250 deg F.

J. Isolation Union:

1 Manufacturers: Subject to compliance with requirements, provide products by one of the

following:
a Flow Design Inc.
b. Griswold Controls.

2. Body: Forged or cast brass.

3. Connections. Threaded.

4, Union: Provide union with four ¥4’ body tappings with brass end connections. Union
seal shall be EPDM O-rings. Provide a pressure/temperature test plug.

5. Size: NPS 2" and smaller.

6. Minimum CWP Rating: 275 psig.

7. Maximum Operating Temperature: 250 deg F.

25 HYDRONIC COIL PACKAGES

A.  Provide the following arrangements for individual coil connections 2" NPS and smaller where
indicated on the drawings.

1

2.

Supply Side: Provide Combination Strainer / Isolation Ball Valve.
Return Side:
a On / Off Control (i.e. Heat Pumps): Provide combination automatic flow control

valve / isolation ball valve on leaving side of control valve. Provide control valve
specified in section 230900.

B.  Provide hose kits complete with stainless steel braided hose.

2.6 AIR CONTROL DEVICES

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the
following:
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1
2.
3

Amtrol, Inc.
Bell & Gossett Domestic Pump; adivision of ITT Industries.
Taco.

B. Manual Air Vents:

Nogak,rwdhpk

Body: Bronze.

Interna Parts: Nonferrous.

Operator: Screwdriver or thumbscrew.

Inlet Connection: NPS 1/2 (DN 15).

Discharge Connection: NPS 1/8 (DN 6).

CWP Rating: 150 psig (1035 kPa).

Maximum Operating Temperature: 225 deg F (107 deg C).

C. Automatic Air Vents:

NogkwdpE

Body: Bronze or cast iron.

Interna Parts: Nonferrous.

Operator: Noncorrosive metal float.

Inlet Connection: NPS 1/2 (DN 15).

Discharge Connection: NPS 1/4 (DN 8).

CWP Rating: 150 psig (1035 kPa).

Maximum Operating Temperature: 240 deg F (116 deg C).

D. Bladder-Type Expansion Tanks:

1

2.

3.

Tank: Welded stedl, rated for 125-psig (860-kPa) working pressure and 375 deg F (191
deg C) maximum operating temperature. Factory test with taps fabricated and supports
installed and labeled according to ASME Boiler and Pressure Vessel Code: Section VIII,
Division 1.

Bladder: Securely sealed into tank to separate air charge from system water to maintain
required expansion capacity.
Air-Charge Fittings: Schrader valve, stainless steel with EPDM seats.

E.  Air and Dirt Separators:

1

2.

Tank: Welded steel; ASME constructed and labeled for 125-psig (860-kPa) minimum
working pressure and 375 deg F (191 deg C) maximum operating temperature.

Air/Dirt Separator Medium: High surface pall rings, constructed to provide separation of
air to 20 microns and dirt to 100 microns within 100 passes

Inlet and Outlet Connections. Threaded for NPS2 (DN 50) and smaller; flanged
connections for NPS 2-1/2 (DN 65) and larger.

Blowdown: Threaded connection with ball valve.

Flushing: Provide flushing port with ball valve on side of seperator.

Size: Match system flow capacity.

2.7 HYDRONIC PIPING SPECIALTIES

A. Y -Pattern Strainers:
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1
2.

3.

4.

Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.
End Connections: Threaded ends for NPS 2 (DN 50) and smaller; flanged ends for
NPS 2-1/2 (DN 65) and larger.

Strainer Screen: 40 -mesh startup strainer, and perforated stainless-steel basket with 50
percent free area.

CWP Rating: 125 psig (860 kPa).

B.  Expansion fittings are specified in Section 230516 "Expansion Fittings and Loops for HYAC
Piping."

C.  Reduced-Pressure-Principle Backflow Preventers :

1.

N A~WDN

Basis-of-Design Product: Subject to compliance with requirements, provide Waitts;
LF909 or comparable product by one of the following:

a Ames Fire & Waterworks; a division of Watts Water Technologies, Inc.
b. FEBCO:; adivision of Watts Water Technologies, Inc.
C. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

Standard: ASSE 1013.

Operation: Continuous-pressure applications.

Pressure Loss: 12 psig (83 kPa) maximum, through middle third of flow range.
Body: Bronze.

End Connections: Threaded.

Configuration: Designed for horizontal, straight-through flow.

Accessories:

a Valves NPS 2 (DN 50) and Smaller: Ball type with threaded ends on inlet and
outlet.
b. Air-Gap Fitting: ASME A112.1.2, matching backflow-preventer connection.

D. Water Regulators:

1

arLON

Basis-of-Design Product: Subject to compliance with requirements, provide Waitts;
LF223S or LFN223BS or comparable product by one of the following:

a Conbraco Industries, Inc.
b. Zurn Industries, LLC; Plumbing Products Group; Wilkins Water Control Products.

Standard: ASSE 1003.

Pressure Rating: Initial working pressure of 150 psig (1035 kPa).
Body: Bronze.

End Connections: Threaded.
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PART 3 - EXECUTION

31

A.

3.2

PIPING APPLICATIONS

Condenser-water piping, aboveground, NPS2 (DN 50) and smaller, shall beany of the
following:

1 TypelL (B) , drawn-temper copper tubing, wrought-copper fittings, and brazed joints.
2. HDPE, SIDR 11.5, 125 psi pressure rating, fusion joints.

Condenser-water piping, aboveground, NPS 2-1/2 (DN 65) and larger, shall be the following:
1 HDPE, SIDR 11.5, 125 ps pressure rating, fusion joints.

Makeup-water piping installed aboveground shall be the following:
1 Typel (B) , drawn-temper copper tubing, wrought-copper fittings, and soldered joints.

Condensate-Drain Piping: Type L (B), drawn-temper copper tubing, wrought-copper fittings,
and soldered joints.

Blowdown-Drain Piping: Same materials and joining methods as for piping specified for the
service in which blowdown drain isinstalled.

Air-Vent Piping:

1 Inlet: Same as service where installed with metal-to-plastic transition fittings for plastic
piping systems according to the piping manufacturer's written instructions.

2. Outlet: TypeK (A), annealed-temper copper tubing with soldered or flared joints.

VALVE APPLICATIONS

Install shutoff-duty valves at each branch connection to supply mains, and at supply connection
to each piece of equipment.

Install calibrated-orifice, balancing valvesin the return pipe of each heating or cooling terminal.

1 Balancing valve may be omitted where flow control valve or pressure independent
control valve is provided.

Install check valves at each pump discharge and elsewhere as required to control flow direction.
Install safety valves as required by ASME Boiler and Pressure Vessel Code. Install drip-pan
elbow on safety-valve outlet and pipe without valves to the outdoors; and pipe drain to nearest

floor drain or as indicated on Drawings. Comply with ASME Boiler and Pressure Vessel Code:
Section V111, Division 1, for installation requirements.

Install pressure-reducing valves at makeup-water connection to regulate system fill pressure.
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3.3

A.

r ©

PIPING INSTALLATIONS

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping
systems. Indicate piping locations and arrangements if such were used to size pipe and
calculate friction loss, expansion, pump sizing, and other design considerations. Install piping
as indicated unless deviations to layout are approved on Coordination Drawings.

Install piping in concealed locations, unless otherwise indicated and except in equipment rooms
and service aress.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right
angles or parale to building walls. Diagonal runs are prohibited unless specifically indicated
otherwise.

Install piping above accessible ceilings to alow sufficient space for ceiling panel removal.
Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install piping to alow application of insulation.

Select system components with pressure rating equal to or greater than system operating
pressure.

Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing
of valves.

Install drains, consisting of a tee fitting, NPS 3/4 (DN 20) bal valve, and short NPS 3/4
(DN 20) threaded nipple with cap, at low points in piping system mains and elsewhere as
required for system drainage.

Install piping at a uniform grade of 0.2 percent upward in direction of flow.
Reduce pipe sizes using eccentric reducer fitting installed with level side up.

Install branch connections to mains using tee fittings in main pipe, with the branch connected
to the bottom of the main pipe. For up-feed risers, connect the branch to the top of the main

pipe.
Install valves according to Section 230523 "General-Duty Valves for HVAC Piping."

Install unions in piping, NPS 2 (DN 50) and smaller, adjacent to valves, at final connections of
equipment, and elsewhere as indicated.

Install flangesin piping, NPS 2-1/2 (DN 65) and larger, at final connections of equipment and
elsewhere as indicated.
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S.

34

Install strainers on inlet side of each control valve, pressure-reducing valve, solenoid valve, in-
line pump, and elsewhere as indicated. Install NPS 3/4 (DN 20) nipple and ball valve in
blowdown connection of strainers NPS 2 (DN 50) and larger. Match size of strainer blowoff
connection for strainers smaller than NPS 2 (DN 50).

Identify piping as specified in Section 230553 "ldentification for HVAC Piping and
Equipment.”

Install sleeves for piping penetrations of walls, ceilings, and floors. Comply with requirements
for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

Install sleeve seals for piping penetrations of concrete walls and slabs. Comply with
requirements for sleeve sedls specified in Section 230517 "Sleeves and Sleeve Seals for HYAC
Piping."

Install escutcheons for piping penetrations of walls, ceilings, and floors. Comply with
requirements for escutcheons specified in Section 230518 " Escutcheons for HVAC Piping.”

HANGERS AND SUPPORTS

Hanger, support, and anchor devices are specified in Section 230529 "Hangers and Supports for
HVAC Piping and Equipment.” Comply with the following requirements for maximum spacing
of supports.

Install the following pipe attachments:

1 Adjustable steel clevis hangers for individual horizontal piping less than 20 feet (6 m)
long.

2. Provide copper-clad hangers and supports for hangers and supports in direct contact with
copper pipe.

Install hangers for HDPE piping with the following maximum spacing and minimum rod Sizes:

1. NPS 3/4 (DN 20): Maximum span, 1 feet (2.1 m); minimum rod size, 1/4 inch (6.4 mm).

2. NPS 1 (DN 25): Maximum span, 1 feet (2.1 m); minimum rod size, 1/4 inch (6.4 mm).

3 NPS 1-1/2 (DN 40): Maximum span, 2 feet (2.7 m); minimum rod size, 3/8 inch (10
mm).

4, NPS 2 (DN 50): Maximum span, 3 feet (3 m); minimum rod size, 3/8 inch (10 mm).

5. NPS 2-1/2 (DN 65): Maximum span, 3 feet (3.4 m); minimum rod size, 3/8 inch (10
mm).

6. NPS 3 (DN 80): Maximum span, 4 feet (3.7 m); minimum rod size, 3/8 inch (10 mm).

7. NPS 4 (DN 100): Maximum span, 5 feet (4.3 m); minimum rod size, 1/2 inch (13 mm).

8 NPS 6 (DN 150): Maximum span, 6 feet (5.2 m); minimum rod size, 1/2 inch (13 mm).

Install hangers for drawn-temper copper piping with the following maximum spacing and
minimum rod sizes:

1. NPS 3/4 (DN 20): Maximum span, 5 feet (1.5 m); minimum rod size, 1/4 inch (6.4 mm).
2. NPS 1 (DN 25): Maximum span, 6 feet (1.8 m); minimum rod size, 1/4 inch (6.4 mm).
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35

3.6

3. NPS 1-1/2 (DN 40): Maximum span, 8 feet (2.4 m); minimum rod size, 3/8 inch (10
mm).
4, NPS 2 (DN 50): Maximum span, 8 feet (2.4 m); minimum rod size, 3/8 inch (10 mm).

Support vertical runs at roof, at each floor, and at 10-foot (3-m) intervals between floors.

PIPE JOINT CONSTRUCTION
Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, dag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Fused Joints: All joints shall be socket-type fusion welded to comply with ASTM D 2683.
Follow all manufacturer’s joining procedures.

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube
end. Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using
lead-free solder alloy complying with ASTM B 32.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1. Cut
threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs and restore
full ID. Join pipe fittings and valves as follows:

1 Apply appropriate tape or thread compound to external pipe threads unless dry seal
threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded or
damaged. Do not use pipe sections that have cracked or open welds.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt threads.

HYDRONIC SPECIALTIES INSTALLATION

Install manual air vents at high pointsin piping, at heat-transfer coils, and elsewhere as required
for system air venting.

Install automatic air vents at high points of system piping in mechanical equipment rooms only.
Manual vents at heat-transfer coils and el sewhere as required for air venting.

Install air and dirt separator in pump suction. Install blowdown piping with full-port ball valve;
extend full size to nearest floor drain.

Install bypass chemical feeders in each hydronic system where indicated, in upright position
with top of funnel not more than 48 inches (1200 mm) above the floor. Install feeder in
minimum NPS 3/4 (DN 20) bypass line, from main with full-size, full-port, ball valve in the
main between bypass connections. Install NPS 3/4 (DN 20) pipe from chemical feeder drain, to
nearest equipment drain and include a full-size, full-port, ball valve.
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3.7

3.8

Install expansion tanks on the floor. Vent and purge air from hydronic system, and ensure tank
is properly charged with air to suit system Project requirements.

Install backflow preventersin each makeup-water supply to mechanical equipment and systems.
Comply with authorities having jurisdiction.

1 L ocate backflow preventers in same room as connected equipment or system.

2. Install drain for backflow preventers with atmospheric-vent drain connection with air-gap
fitting, fixed air-gap fitting, or equivalent positive pipe separation of at least two pipe
diameters in drain piping and pipe-to-floor drain. Locate air-gap device attached to or
under backflow preventer. Simple air breaks are unacceptable for this application.

3. Do not install bypass piping around backflow preventers.

Install water meter in each makeup-water supply to mechanical equipment and systems.

Install water regulators with inlet and outlet shutoff valvesand bypass with memory-stop
balancing valve. Install pressure gages on inlet and outlet.

TERMINAL EQUIPMENT CONNECTIONS

Sizes for supply and return piping connections shall be the same as or larger than equipment
connections.

Install control valves in accessible locations close to connected equipment.

Install ports for pressure gages and thermometers at coil inlet and outlet connections according
to Section 230519 "Meters and Gages for HVAC Piping."

FIELD QUALITY CONTROL
Prepare hydronic piping according to ASME B31.9 and as follows:

1 Leave joints, including welds, uninsulated and exposed for examination during test.

2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test
pressure. If temporary restraints are impractical, isolate expansion joints from testing.

3. Flush hydronic piping systems with clean water; then remove and clean or replace
strainer screens.

4, Isolate equipment from piping. If avalveisused to isolate equipment, its closure shall be
capable of sealing against test pressure without damage to valve. Install blindsin flanged
joints to isolate equipment.

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to
protect against damage by expanding liquid or other source of overpressure during test.

Perform the following tests on hydronic piping:
1 Use ambient temperature water as a testing medium unless there is risk of damage due to

freezing. Another liquid that is safe for workers and compatible with piping may be
used.
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6.

While filling system, use vents installed at high points of system to release air. Use
drainsinstalled at low points for complete draining of test liquid.

I solate expansion tanks and determine that hydronic system is full of water.

Subject piping system to hydrostatic test pressure that is not less than 1.5 times the
system's working pressure. Test pressure shall not exceed maximum pressure for any
vessal, pump, valve, or other component in system under test. Verify that stress due to
pressure at bottom of vertical runs does not exceed 90 percent of specified minimum
yield strength or 1.7 times "SE" value in Appendix A in ASME B31.9, "Building
Services Piping."

After hydrostatic test pressure has been applied for at least 10 minutes, examine piping,
joints, and connections for leakage. Eliminate leaks by tightening, repairing, or replacing
components, and repeat hydrostatic test until there are no leaks.

Prepare written report of testing.

C.  Perform the following before operating the system:

PO PE

oo

Open manual valvesfully.

Inspect pumps for proper rotation.

Set makeup pressure-reducing valves for required system pressure.

Inspect air vents at high points of system and determine if all are installed and operating
freely (automatic type), or bleed air completely (manual type).

Set temperature controls so al coils are calling for full flow.

Verify lubrication of motors and bearings.

END OF SECTION 232113
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SECTION 232113.33 - GROUND-LOOP HEAT-PUMP PIPING

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes piping for direct-buried, ground-loop, heat-pump systems that operate
between 23 and 104 deg F (minus 5 and plus 40 deg C).

The contractor shall comply with the International Ground Source Heat Pump Association
(IGSHPA) standards and practices as well as all State and local regulations pertaining to the
installation.

The contractor shall take note: there is no guarantee to the contractor that the location of any
existing utilities are exactly as indicated on the plans. Some areas may require hand digging to
locate that utility. The contractor must include in the bid price, the repair of any domestic
water, electrical, communication or any service line that may be damaged during the
construction of this project. Any offsets required to route over or under existing lines shall also
be included in the bid price of the project.

QUALIFICATIONS

The contractor must have on this project a certified IGSHPA installer. The contractor
performing this work must have a minimum of two underground closed circuit Vertical Heat
Exchanger (VHE) projects comparable in size to this project.

VHE fabricators must be heat fusion certified by an authorized high density polyethylene
(HDPE) pipe manufacturer's representative of the brand of pipe used. Certification must
include: successful completion of a written heat fusion exam as well as demonstrating proper
heat fusion techniques under the direct supervision of the authorized HDPE pipe manufacturer's
representative.

PERFORMANCE REQUIREMENTS

Components and installation shall be capable of withstanding the following minimum working
pressure, unless otherwise indicated:

1 Ground-Loop, Heat-Pump Piping: 125 psig (1100 kPa.
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A.

16

A.

B.

SUBMITTALS

Product Data: For the following:

1 Pipe and fittings.

2. Joining method and equipment.

INFORMATIONAL SUBMITTALS

Field quality-control test reports.

Shop Drawings: Before geothermal loopfield construction begins, the contractor must submit
shop drawings to the design engineer. The shop drawings shall include all applicable
manufacturer's specifications, warranties, and material safety data sheets for all materials used

in the geothermal installation. No substitutions will be alowed without authorization from the
design engineer.

PART 2 - PRODUCTS

21

A.

B.

C.

22

A.

B.

23

A.

PIPESAND FITTINGS

HDPE Pipe: PE3408 HDPE, with a minimum cell classification of 45434C per ASTM D 3035
and ASTM D 3350, SIDR 11.5; with PE compound number required to achieve required
system working pressure.

1. Molded HDPE Fittings: ASTM D 2683 or ASTM D 3261, PE resin, socket- fusion type,
made to match PE pipe dimensions and class.

U-Bend Assembly: Factory fabricated with embossed depth stamp every 24 inches (600 mm
from U-bend.

U-Bend Pipe Separators: Position every 10 feet on U-bend pipe. GBT (Geoclip) or approved
equal.
BOREHOLE BACKFILL

Surface Seal: Bentonite with thermal conductivity greater than 1.2 Btu/h x sg. ft. x deg F (0.7
W/sg. m x K).

Backfill below Surface Seal: Sand or a mixture of sand and bentonite clay grout or drilling
fluid and spoils, in conformance with the International Ground Source Heat Pump Association's
standards.

LOCATING TAPE

Locating tape:  Foil backed, two inches wide or greater, with a continuous message printed
every 36 inches or less reading: "CAUTION GEOTHERMAL PIPELINE BURIED BELOW".
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The tape shall be highly resistant to alkalis, acids, and other destructive agents found in the
ground.

PART 3 - EXECUTION

31

3.2

A.

EARTHWORK
Excavating, trenching and backfilling are specified in Division 31 Section "Earth Moving."

The contractor shall do al excavating, backfilling, shoring, bailing and pumping for the
installation of his work and perform necessary grading to prevent surface water from flowing
into trenches or other excavations. Sewer lines shall not be used for draining trenches. All pipe
and conduit ends shall be kept sealed and lines left clean and unobstructed during construction.

Only material suitable for backfilling shall be piled a sufficient distance from banks of trenches
to avoid overloading. Unsuitable backfill material shall be removed.

Sheathing and shoring shall be done as necessary for protection of work and personnel safety.
Unless otherwise indicated, excavation shall be open cut except for short sections. The
contractor shall install geothermal locating tape 18 inches above al horizontal/header piping.

Prior to drilling or trenching, the contractor shall be responsible for reviewing with the general
contractor the location of underground utilities. Existing utility lines uncovered during
excavation shall be protected from damage during excavation and backfilling.

VERTICAL PIPING INSTALLATION
Install HDPE piping in boreholes according to ASTM D 2774 or ASTM F 645.

1 Clean HDPE pipe and fittings. All underground pipe joining shall be heat fused by
socket or saddle (sidewall) fusion in accordance to ASTM D2610, ASTM D2683 and the
manufacturer's heat fusion specifications. The operator shall be heat fusion certified and
experienced in executing quality fusion joints. Minimize number of joints.

2. The u-bend pipe shall be filled with water and pressured to 100 psi to check for leaks
before insertion. If necessary, an iron (sinker) bar can be attached at the base of each u-
bend to overcome buoyancy. Thisiron bar will have all sharp edges adequately taped to
avoid scarring and/or cutting of the polyethylene pipe. No driving rod that is pulled out
after u-bend insertion will be alowed. U-bend pipe separators (GeoClips) will be
attached at ten feet intervals to the u-bend along with the grouting tremie as per
manufacturer's recommendations. The entire u-bend pipe assembly is inserted to the
specified depth in the borehole.

3. The u-bend pipe ends will be sealed with fusion caps prior to insertion into the borehole.
Reasonable care shall be taken to ensure that the geothermal loopfield pipe is not
crushed, kinked, or cut. Should any pipe be damaged, the damaged section shall be cut
out and the pipe reconnected by heat fusion.
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3.3

34

4, No variations can be made in the circuit hookup or the pipe sizes that are indicated
without approval from the design engineer. The minimum bend radius for each pipe size
shall be 25 times the nominal pipe diameter or the pipe manufacturer's recommendations,
whichever is greater. The minimum depth of all headers and supply and return piping is
shall be.

Purge, flush, and pressure test piping before backfilling boreholes. Each supply and return
circuit shall be flushed and purged with a water velocity of two feet per second. The lines shall
be left filled with clean water and then pressure tested. If connection to the manifold is not
immediate, piping must be capped.

The individual circuits will be pressure tested with water at 60 psi, however, not to exceed pipe
working pressure at bottom of the u-bend pipe.

Ends of pipe shall be sealed until the pipe is joined to the circuits.

After installation of loop pipe in borehole, fill piping loop with water or antifreeze solution, and
pump backfill into borehole to discharge at base of borehole.

The borehole is to be backfilled from the bottom up, in a continuous fashion, using a one inch
HDPE tremie pipe. The tremie pipe will be pulled out during the procedure maintaining the
pipe's end just below backfill level within the borehole. All State regulations shall be met for
borehole grouting of the VHE.

Fill borehole with backfill to a point at least 120 inches (1524 mm below grade and backfill
remainder with surface seal material.

Extend piping and connect to water-source, ground-loop, heat-pump piping systems at
locations and pipe sizes indicated.

1 Terminate water-service piping at building wall until building water-source, ground-loop,
heat-pump piping systems are installed. Terminate piping with caps. Make connections
to building water-source, ground-loop, heat-pump piping systems when those systems are
installed.

Wall sleeves are specified in Division 23 Section "Sleeves and Sleeve Seals for HVAC Piping.”

Mechanical sleeve seals are specified in Division 23 Section "Sleeves and Sleeve Seals for

HVAC Piping."

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties.

FIELD QUALITY CONTROL

Piping Tests: Fill piping 24 hours before testing and apply test pressure to stahilize piping. Use
potable water only.
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B.  Hydrostatic Tests: Test at not less than 1-1/2 times the pipe working-pressure rating allowing
for static pressure of borehole depth.

1. Increase pressure in 50-psig (345-kPa) increments and inspect each joint between
increments. Hold at test pressure for 30 minutes. Slowly increase to next test pressure
increment and hold for 30 minutes. After testing at maximum test pressure, reduce
pressure to 30 psig (207 kPa). Hold for 90 minutes, and measure pressure at 30-minute
intervals. Repair leaks and retest until no leaks exist.

C.  Preparereports of testing activity.

END OF SECTION 232113.33
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SECTION 232123 - HY DRONIC PUMPS

PART 1- GENERAL

11

A.

12

13

14

15

16

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1 Close-coupled, in-line centrifugal pumps.

DEFINITIONS
Buna-N: Nitrile rubber.

EPT: Ethylene propylene terpolymer.

ACTION SUBMITTALS

Product Datac For each type of pump. Include certified performance curves and rated
capacities, operating characteristics, furnished specidties, final impeller dimensions, and
accessories for each type of product indicated. Indicate pump's operating point on curves.

Shop Drawings: For each pump.

1 Show pump layout and connections.

2. Include diagrams for power, signal, and control wiring.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For pumps to include in emergency, operation, and
mai ntenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1 Mechanical Seals. One mechanical seal(s) for each pump.
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PART 2 - PRODUCTS

21 CLOSE-COUPLED, IN-LINE CENTRIFUGAL PUMPS

A. Bassof-Design Product: Subject to compliance with requirements, provide product indicated

on Drawings or comparable product by one of the following:

PR

Armstrong Pumps Inc.

Aurora Pump; Division of Pentair Pump Group.
ITT Corporation; Bell & Gossett.

TACO Incorporated.

B.  Description: Factory-assembled and -tested, centrifugal, overhung-impeller, close-coupled, in-
line pump as defined in HI 1.1-1.2 and HI 1.3; designed for installation with pump and motor
shafts mounted horizontally or vertically.

C.  Pump Construction:

1

2.

5.

Casing: Radialy split, cast iron, with threaded gage tappings at inlet and
outlet, replaceable bronze wear rings, and threaded companion-flange connections.
Impeller: ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft,
and secured with alocking cap screw. For constant-speed pumps, trim impeller to match
specified performance.

Pump Shaft: Steel, with copper-alloy shaft Sleeve.

Seal: Mechanical seal consisting of carbon rotating ring against a ceramic seat held by a
stainless-steel spring, and EPT bellows and gasket. Include water dinger on shaft
between motor and seal.

Pump Bearings: Oil lubricated; bronze-journal or thrust type.

D. Motor: Single speed and rigidly mounted to pump casing.

1

Electrical Components, Devices, and Accessories. Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Comply with NEMA designation, temperature rating, service factor, and efficiency
requirements for motors specified in Section 230513 "Common Motor Requirements for
HVAC Equipment.”

a Enclosure: Open, dripproof
b. Enclosure Materials: Castiron .
C. Motor Bearings: Grease-lubricated ball bearings.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine roughing-in for piping systems to verify actual locations of piping connections before
pump installation.
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3.2

3.3

34

B.

w

o O

m

Proceed with installation only after unsatisfactory conditions have been corrected.

PUMP INSTALLATION
Comply withHI 1.4 .

Install pumps to provide access for periodic maintenance including removing motors, impellers,
couplings, and accessories.

Independently support pumps and piping so weight of piping is not supported by pumps and
weight of pumpsis not supported by piping.

Equipment Mounting: Instal in-line pumps with continuous-thread hanger rods and spring
hangers of size required to support weight of in-line pumps.

1 Comply with requirements for seismic-restraint devices specified in Section 230548
"Vibration Controls for HYAC Piping and Equipment.”

2. Comply with reguirements for hangers and supports specified in Section 230529
"Hangers and Supports for HV AC Piping and Equipment.”

CONNECTIONS

Where installing piping adjacent to pump, allow space for service and maintenance.

Connect piping to pumps. Install valves that are same size as piping connected to pumps.

Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles.

Install check, shutoff, and calibrated balancing valve on discharge side of pumps.

Install shutoff valve on suction side of pumps.

Install pressure gages on pump suction and discharge or at integral pressure-gage tapping, or
install single gage with multiple-input selector valve.

Ground equipment according to Section 260526 "Grounding and Bonding for Electrica
Systems."

Connect wiring according to Section 260519 "L ow-Voltage Electrical Power Conductors and
Cables."
STARTUP SERVICE

Perform startup service.
Complete installation and startup checks according to manufacturer's written instructions.
Check piping connections for tightness.

Clean strainers on suction piping.
Perform the following startup checks for each pump before starting:

PR
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a Verify bearing lubrication.

b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is
free to rotate with pump hot and cold. If pump is bound or drags, do not operate
until cause of trouble is determined and corrected.

C. Verify that pump is rotating in the correct direction.

5. Prime pump by opening suction valves and closing drains, and prepare pump for
operation.
6. Start motor.
7. Open discharge valve dowly.
35 DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain hydronic pumps.

END OF SECTION 232123
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SECTION 232500 - HYAC WATER TREATMENT

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
This Section includes the following HVAC water-treatment systems:

1 Bypass chemical-feed equipment and controls.
2. Chemical treatment test equipment.
3. HVAC water-treatment chemicals.

DEFINITIONS

Low Voltage: Asdefined in NFPA 70 for circuits and equipment operating at less than 50 V or
for remote-control, signaling power-limited circuits.

TDS: Tota dissolved solids.

PERFORMANCE REQUIREMENTS

Water quality for HVAC systems shall minimize corrosion, scale buildup, and biological
growth for optimum efficiency of HVAC equipment without creating a hazard to operating
personnel or the environment.

Base HVAC water treatment on quality of water available at Project site, HVAC system
equipment material characteristics and functional performance characteristics, operating
personnel capabilities, and requirements and guidelines of authorities having jurisdiction.

Closed hydronic systems, including shall have the following water qualities:

pH: Maintain avalue within 9.0 to 10.5.

"P" Alkainity: Maintain a value within 100 to 500 ppm.

Boron: Maintain avaue within 100 to 200 ppm.

Chemical Oxygen Demand: Maintain a maximum value of 100 ppm.
Soluble Copper: Maintain a maximum value of 0.20 ppm.

TDS: Maintain a maximum vaue of 10 ppm.

Ammonia: Maintain a maximum value of 20 ppm.

Free Caustic Alkalinity: Maintain a maximum value of 20 ppm.
Microbiological Limits:

©COoONOOAWNE
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15

16

1.7

a Total Aerobic Plate Count: Maintain a maximum value of 1000 organisms/ml.
b. Total Anaerobic Plate Count: Maintain a maximum value of 100 organisms/ml.
C. Nitrate Reducers: Maintain a maximum value of 100 organisms/ml.
d. Sulfate Reducers: Maintain a maximum value of 0 organismg/ml.
e Iron Bacteriaz Maintain a maximum value of O organisms/ml.

SUBMITTALS

Product Data: Include rated capacities, operating characteristics, furnished specialties, and
accessories for the following products:

1 Bypass feeders.
2. Chemical test equipment.
3. Chemical material safety data sheets.

Shop Drawings: Pretreatment and chemical treatment equipment showing tanks, maintenance
space required, and piping connections to HVAC systems. Include plans, elevations, sections,
details, and attachments to other work.

Other Informational Submittals:

1 Water-Treatment Program: Written sequence of operation on an annual basis for the
application equipment required to achieve water quality defined in the "Performance
Requirements' Article above.

2. Water Analysis. Illustrate water quality available at Project site.

QUALITY ASSURANCE

HVAC Water-Treatment Service Provider Qualifications: An experienced HVAC water-
treatment service provider capable of analyzing water qualities, installing water-treatment
equipment, and applying water treatment as specified in this Section.

MAINTENANCE SERVICE

Scope of Maintenance Service: Provide chemicals and service program to maintain water
conditions required above to inhibit corrosion, scale formation, and biological growth for
hydronic piping, and equipment. Services and chemicals shall be provided for a period of one
year from date of Substantial Completion, and shall include the following:

1 Initial water analysis and HVAC water-treatment recommendations.

2. Startup assistance for Contractor to flush the systems, clean with detergents, and initially
fill systemswith required chemical treatment prior to operation.

3. Periodic field service and consultation.

4, Customer report charts and log sheets.

5. Laboratory technical analysis.
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6. Analyses and reports of all chemical items concerning safety and compliance with
government regulations.

PART 2 - PRODUCTS

21

22

23

A.

MANUAL CHEMICAL-FEED EQUIPMENT

Bypass Feeders: Steel, with corrosion-resistant exterior coating, minimum 3-1/2-inch (89-mm)
fill opening in the top, and NPS 3/4 (DN 20) bottom inlet and top side outlet. Quarter turn or
threaded fill cap with gasket seal and diaphragm to lock the top on the feeder when exposed to
system pressure in the vessel. Basis of Design: Neptune FTF-5DB

1 Capacity: 5gal. (19 L.

2. Minimum Working Pressure: 125 psig (860 kPa.
3. Filter: Bag filter 20 micron filter bag supported by stainless stedl filter basket.

CHEMICAL TREATMENT TEST EQUIPMENT

Test Kit: Manufacturer-recommended equipment and chemicals in a wall-mounting cabinet for
testing pH, TDS, inhibitor, chloride, alkalinity.

Corrosion Test-Coupon Assembly: Constructed of corrosive-resistant material, complete with
piping, valves, and mild steel and copper coupons. Locate copper coupon downstream from
mild steel coupon in the test-coupon assembly.

1 Two -station rack for closed-loop systems.

CHEMICALS

Chemicals shall be as recommended by water-treatment system manufacturer that are
compatible with piping system components and connected equipment, and that can attain water
quality specified in Part 1 "Performance Requirements' Article.

PART 3 - Motor characteristics such as NEMA designation, temperature rating, service factor, enclosure
type, and efficiency are specified in Divison EXECUTION

31

A.

WATER ANALY SIS

Perform an analysis of supply water to determine quality of water available at Project site.
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3.2

A.

3.3

34

INSTALLATION

Install chemical application equipment on concrete bases, level and plumb. Maintain
manufacturer's recommended clearances. Arrange units so controls and devices that require
servicing are accessible. Anchor chemical tanks and floor-mounting accessories to substrate.

Install water testing equipment on wall near water chemical application equipment.
Bypass Feeders: Install in closed hydronic systems and equipped with the following:

1 Install bypass feeder in a bypass circuit around circulating pumps, unless otherwise
indicated on Drawings.

2. Install water meter in makeup water supply.

3. Install test-coupon assembly in bypass circuit around circulating pumps, unless otherwise
indicated on Drawings.

4. Install a gate or full-port ball isolation valves on inlet, outlet, and drain below feeder
inlet.

5. Install aswing check on inlet after the isolation valve.

CONNECTIONS

Piping installation requirements are specified in other Division 23 Sections. Drawings indicate
general arrangement of piping, fittings, and specialties.

Install piping adjacent to equipment to allow service and maintenance.

Make piping connections between HVAC water-treatment equipment and dissimilar-metal
piping with dielectric fittings. Dielectric fittings are specified in Division 23 Section "Common
Work Results for HVAC."

Install shutoff valves on HVAC water-treatment equipment inlet and outlet. Metal general-duty
valves are specified in Division 23 Section "General-Duty Valves for HVAC Piping."

Refer to Division 22 Section "Domestic Water Piping Specialties' for backflow preventers
required in makeup water connections to potable-water systems.

Confirm applicable electrical requirements in Division 26 Sections for connecting electrical
equi pment.

FIELD QUALITY CONTROL
Tests and Inspections:

1 Inspect field-assembled components and equipment installation, including piping and
electrical connections.

2. Inspect piping and equipment to determine that systems and equipment have been
cleaned, flushed, and filled with water, and are fully operational before introducing
chemicals for water-treatment system.

3. Place HVAC water-treatment system into operation during the preliminary phase of
HVAC systems startup procedures.
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8.

Do not enclose, cover, or put piping into operation until it is tested and satisfactory test
results are achieved.

Test for leaks and defects. If testing is performed in segments, submit separate report for
each test, complete with diagram of portion of piping tested.

Leave uncovered and unconcealed new, atered, extended, and replaced water piping until
it has been tested and approved. Expose work that has been covered or concealed before
it has been tested and approved.

Cap and subject piping to static water pressure of 50 psig (345 kPa) above operating
pressure, without exceeding pressure rating of piping system materials. Isolate test
source and allow test pressure to stand for four hours. Leaks and loss in test pressure
constitute defects.

Repair leaks and defects with new materials and retest piping until no leaks exist.

B.  Remove and replace malfunctioning units and retest as specified above.

C. Atsix-Comply with ASTM D 3370 and with the following standards:

PO PE

Silicaa ASTM D 859.

Acidity and Alkalinity: ASTM D 1067.
Iron: ASTM D 1068.

Water Hardness:. ASTM D 1126.

35 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain HVAC water-treatment systems and equipment. Refer to
Division 01 Section "Demonstration and Training."

END OF SECTION 232500
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SECTION 233113 - METAL DUCTS

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Single-wall rectangular ducts and fittings.
Single-wall round ducts and fittings.
Double-wall round ducts and fittings.
Sheet metal materials.

Sealants and gaskets.

Hangers and supports.

onkwhpE

B. Related Sections:

1 Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting,
and balancing requirements for metal ducts.

2. Division 23 Section "Air Duct Accessories' for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts.

13 PERFORMANCE REQUIREMENTS

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint
construction, reinforcements, and hangers and supports, shall comply with SMACNA's"HVAC
Duct Construction Standards - Metal and Flexible" and performance requirements and design
criteriaindicated in "Duct Schedule" Article.

B.  Structural Performance: Duct hangers and supports shall withstand the effects of gravity loads
and stresses within limits and under conditions described in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible"

C. Airsgtream Surfaces: Surfaces in contact with the airstream shall comply with requirements in
ASHRAE 62.1.

14 ACTION SUBMITTALS
A.  Product Data: For each type of the following products:

1 adhesives.
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15

A.

B.

2. Sealants and gaskets.

QUALITY ASSURANCE

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and System Start-up.”

ASHRAE/IESNA  Compliance: Applicable requirements in ASHRAE/IESNA 90.1,
Section 6.4.4 - "HVAC System Construction and Insulation."

PART 2 - PRODUCTS

21

22

A.

B.

C.

D.

A.

B.

SINGLE-WALL RECTANGULAR DUCTSAND FITTINGS

General Fabrication Requirements:. Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure2-1, "Rectangular Duct/Transverse
Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure2-2, "Rectangular Duct/Longitudinal
Seams," for static-pressure class, applicable sealing regquirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Chapter 4, "Fittings and Other Construction,” for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's"HVAC Duct Construction Standards - Metal and Flexible."

SINGLE-WALL ROUND DUCTS AND FITTINGS

Genera Fabrication Requirements:. Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" Chapter 3, "Round, Oval, and Flexible Duct,” based on
indicated static-pressure class unless otherwise indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals,
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."
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23

1 Transverse Joints in Ducts Larger Than 32 in Diameter: Flanged.

Longitudinal Seams. Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudina Seams,"
for static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisionsin SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals,” and
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."

DOUBLE-WALL ROUND DUCTS AND FITTINGS

Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on static-pressure class unless
otherwise indicated.

1 Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse
Joints," for static-pressure class, applicable sealing requirements, materials involved,
duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible."

a Transverse Joints in Ducts Larger Than 32 inches in Diameter: Flanged.

2. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible* Figure3-2, "Round Duct
Longitudinal Seams," for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."

3. Tees and Laterals. Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and L aterals,"
and Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements,
materials involved, duct-support intervals, and other provisions in SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible."

Inner Duct: Minimum 0.028-inch (0.7-mm) perforated galvanized sheet steel having 3/32-inch-
(2.4-mm-) diameter perforations, with overall open area of 23 percent .

Interstitial Insulation:  Fibrous-glass liner complying with ASTM C 1071, NFPA 90A, or
NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."

1. Maximum Thermal Conductivity: 0.27 Btu x in./h x sg. ft. x deg F (0.039 W/m x K) at
75 deg F (24 deg C) mean temperature.

2. Install spacers that position the inner duct at uniform distance from outer duct without
compressing insulation.
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25

3. Coat insulation with antimicrobial coating.
4, Cover insulation with polyester film complying with UL 181, Class 1.

SHEET METAL MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct
construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting,
seam marks, roller marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1 Galvanized Coating Designation: G60 (Z180) .
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

Factory- or Shop-Applied Antimicrobial Coating:

1 Apply to the surface of sheet metal that will form the interior surface of the duct. An
untreated clear coating shall be applied to the exterior surface.

2. Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the
EPA for usein HVAC systems.

3. Coating containing the antimicrobial compound shall have a hardness of 2H, minimum,
when tested according to ASTM D 3363.

4, Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum
smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.

5. Shop-Applied Coating Color: Black .

6. Antimicrobial coating on sheet metal is not required for duct containing liner treated with
antimicrobia coating.

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars; black and
galvanized.

1 Where black- and galvanized-steel shapes and plates are used to reinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900
mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm).
SEALANT AND GASKETS

General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-devel oped index
of 50 when tested according to UL 723; certified by an NRTL.

Water-Based Joint and Seam Sealant:

1 Application Method: Brush on.

2. Solids Content: Minimum 65 percent.
3. Shore A Hardness: Minimum 20.
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2.6

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class; 10-inch wg (2500 Pa), positive and negative.

Service: Indoor or outdoor.

Substrate:  Compatible with galvanized sheet steel (both PV C coated and bare), stainless
steel, or aluminum shests.

©oN O A

Flanged Joint Sealant: Comply with ASTM C 920.

1. General: Single-component, acid-curing, silicone, elastomeric.

2. Type: S

3. Grade: NS.

4. Class: 25.

5. Use: O.

6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

7. Sealant shall comply with the testing and product requirements of the California

Department of Health Services "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

Flange Gaskets. Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

Round Duct Joint O-Ring Sedls:

1. Seal shall provide maximum leakage class of 3 cfn/100 sg. ft. at 1-inch wg (0.14 L/s per
sg. m at 250 Pa) and shall be rated for 10-inch wg (2500-Pa) static-pressure class,
positive or negative.

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.

HANGERS AND SUPPORTS

Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized
rods with threads painted with zinc-chromate primer after installation.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible"” Table5-1 (Table5-1M), "Rectangular Duct Hangers Minimum Size," and
Table 5-2, "Minimum Hanger Sizes for Round Duct."

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and
bolts designed for duct hanger service; with an automatic-locking and clamping device.

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

Trapeze and Riser Supports:
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1 Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

PART 3 - EXECUTION

31

A.

3.2

DUCT INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts and
calculate friction loss for air-handling equipment sizing and for other design considerations.
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings and
Coordination Drawings.

Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible" unless otherwise indicated.

Install round ducts in maximum practical lengths.
Install ducts with fewest possible joints.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

Install ducts with a clearance of 1 inch (25 mm), plus allowance for insulation thickness.

Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures.

Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to
view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same meta thickness as the duct. Overlap openings on four sides by at least 1-1/2
inches (38 mm).

Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.
Comply with requirements in Division 23 Section "Air Duct Accessories' for fire and smoke
dampers.

Protect duct interiors from moisture, construction debris and dust, and other foreign
materials. Comply with  SMACNA's "IAQ Guiddines for Occupied Buildings Under
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines.”

INSTALLATION OF EXPOSED DUCTWORK

Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
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3.3

34

Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding.

Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

Repair or replace damaged sections and finished work that does not comply with these
requirements.

DUCT SEALING

Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible":

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

Outdoor, Supply-Air Ducts: Seal Class A.

Outdoor, Exhaust Ducts. Sea ClassA.

Outdoor, Return-Air Ducts; Seal Class A.

Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg (500 Pa) and

Lower: Seal ClassA.

Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg (500

Pa): Seal ClassA.

Unconditioned Space, Exhaust Ducts. Seal Class A.

Unconditioned Space, Return-Air Ducts. Seal ClassA.

Conditioned Space, Supply-Air Ducts in Pressure Classes 2-1nch wg (500 Pa) and Lower:

Seal Class A.

10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg (500
Pa): Sed ClassA.

11. Conditioned Space, Exhaust Ducts. Seal ClassA.

12.  Conditioned Space, Return-Air Ducts: Sea Class A.

grLdDPE

o
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HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 5, "Hangers and Supports.”

Building Attachments. Concrete inserts, powder-actuated fasteners, or structural-steel fasteners
appropriate for construction materials to which hangers are being attached.

1 Where practical, install concrete inserts before placing concrete.

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.

3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for
dabs more than 4 inches (100 mm) thick.

4, Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for
dabslessthan 4 inches (100 mm) thick.
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3.6

3.7

C.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and Table 5-2,
"Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and
supports within 24 inches (610 mm) of each elbow and within 48 inches (1200 mm) of each
branch intersection.

Hangers Exposed to View: Threaded rod and angle or channel supports.

Support vertical ducts with steel angles or channel secured to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum intervals of 16
feet (5m).

Install upper attachments to structures. Select and size upper attachments with pull-out, tension,
and shear capacities appropriate for supported loads and building materials where used.

CONNECTIONS

Make connections to equipment with flexible connectors complying with Division 23 Section
"Air Duct Accessories."

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
branch, outlet and inlet, and terminal unit connections.

PAINTING

Paint interior of metal ducts that are visible through registers and grilles and that do not have
duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.
Paint materials and application requirements are specified in Division 09 painting Sections.

FIELD QUALITY CONTROL
Perform tests and inspections.
Leakage Tests:

1 Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report
for each test.
2. Test the following systems:

a Supply Ducts with a Pressure Class of 3-Inch wg (750 Pa) or Higher: Test
representative duct sections, selected by Engineer from sections installed, totaling
no less than 50 percent of total installed duct area for each designated pressure
class.

3. Disassemble, reassemble, and seal segments of systems to accommodate |eakage testing
and for compliance with test requirements.

4, Test for leaks before applying external insulation.

5. Conduct tests at static pressures equal to maximum design pressure of system or section
being tested. If static-pressure classes are not indicated, test system at maximum system
design pressure. Do not pressurize systems above maximum design operating pressure.
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6.

Give seven days advance notice for testing.

Duct System Cleanliness Tests:

1
2.

Visually inspect duct system to ensure that no visible contaminants are present.

Test sections of metal duct system, chosen randomly by Owner, for cleanliness according
to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and Restoration of HVAC
Systems."

a Acceptable Cleanliness Level: Net weight of debris collected on the filter media
shall not exceed 0.75 mg/100 sg. cm.

Duct system will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

DUCT CLEANING

Clean duct system(s) before testing, adjusting, and balancing.

Use service openings for entry and inspection.

1

2.
3.

Create new openings and install access panels appropriate for duct static-pressure class if
required for cleaning access. Provide insulated panels for insulated or lined duct. Patch
insulation and liner as recommended by duct liner manufacturer. Comply with
Division 23 Section "Air Duct Accessories' for access panels and doors.

Disconnect and reconnect flexible ducts as needed for cleaning and inspection.

Remove and reinstall ceiling to gain access during the cleaning process.

Particulate Collection and Odor Control:

1

2.

When venting vacuuming system inside the building, use HEPA filtration with 99.97
percent collection efficiency for 0.3-micron-size (or larger) particles.

When venting vacuuming system to outdoors, use filter to collect debris removed from
HVAC system, and locate exhaust downwind and away from air intakes and other points
of entry into building.

Clean the following components by removing surface contaminants and deposits:

=

No

Air outlets and inlets (registers, grilles, and diffusers).

Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply
and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive
assemblies.

Air-handling unit internal surfaces and components including mixing box, coil section,
condensate drain pans, filters and filter sections, and condensate collectors and drains.
Coils and related components.

Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and
mechanical equipment rooms.

Supply-air ducts, dampers, actuators, and turning vanes.

Dedicated exhaust and ventilation components and makeup air systems.
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E. Mechanical Cleaning Methodology:

1

2.

Clean metal duct systems using mechanical cleaning methods that extract contaminants
from within duct systems and remove contaminants from building.

Use vacuum-collection devices that are operated continuously during cleaning. Connect
vacuum device to downstream end of duct sections so areas being cleaned are under
negative pressure.

Use mechanical agitation to dislodge debris adhered to interior duct surfaces without
damaging integrity of metal ducts, duct liner, or duct accessories.

Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner
to get wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated
or that has friable material, mold, or fungus growth.

Clean coils and coil drain pans according to NADCA 1992. Keep drain pan operational.
Rinse coils with clean water to remove latent residues and cleaning materials, comb and
straighten fins.

Provide drainage and cleanup for wash-down procedures.

Antimicrobial Agents and Coatings. Apply EPA-registered antimicrobial agents if
fungus is present. Apply antimicrobial agents according to manufacturer's written
instructions after removal of surface deposits and debris.

3.9 START UP

A. Air Baance: Comply with requirements in Division 23 Section "Testing, Adjusting, and
Balancing for HVAC."

3.10 DUCT SCHEDULE

A.  Fabricate ducts with galvanized sheet stedl.

B.  Supply Ducts:

1

2.

Ducts Connected to Heat Pumps:

Pressure Class. Positive 2-inch wg (500 Pa) Ducts Connected to Constant-Volume Air-
Handling Units :

a Pressure Class: Positive 2-inch wg (500 Pa) .
Ducts Connected to Equipment Not Listed Above:

a Pressure Class. Positive 2-inch wg (500 Pa) .

C. Return Ducts:

1

2.

Ducts Connected to Heat Pumps:
a Pressure Class. Positive or negative 2-inch wg (500 Pa) .

Ducts Connected to Air-Handling Units :
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a Pressure Class. Positive or negative 2-inch wg (500 Pa) .
3. Ducts Connected to Equipment Not Listed Above:
a Pressure Class. Positive or negative 2-inch wg (500 Pa) .
D. Exhaust Ducts:
1 Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:
a Pressure Class: Negative 2-inch wg (500 Pa) .
2. Ducts Connected to Air-Handling Units :
a Pressure Class. Positive or negative 2-inch wg (500 Pa) .
3. Ducts Connected to Equipment Not Listed Above:
a Pressure Class. Positive or negative 2-inch wg (500 Pa) .
E. Outdoor-Air (Not Filtered, Heated, or Cooled) Ducts:
1. Pressure Class. Positive or negative 2-inch wg (500 Pa) .
F. Intermediate Reinforcement:
1 Galvanized-Steel Ducts: Galvanized steel .
G. Double-Wall Duct Interstitial Insulation:

1 Supply Air Ducts: 2 inches (51 mm) thick.
2. Return Air Ducts: 2 inches (51 mm) thick.

H.  Elbow Configuration:

1 Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-2, "Rectangular Elbows."

a Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

b. Mitered TypeRE 2 with vanes complying with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible” Figure4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."

2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 3-4, "Round Duct Elbows."

a Minimum Radius-to-Diameter Ratio and Elbow Segments.  Comply with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,” Table 3-
1, "Mitered Elbows." Elbows with less than 90-degree change of direction have
proportionately fewer segments.
1) Radius-to Diameter Ratio: 1.5.
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b. Round Elbows, 12 Inches (305 mm) and Smaller in Diameter: Stamped or

pleated.
C. Round Elbows, 14 Inches (356 mm) and Larger in Diameter: Welded.

l. Branch Configuration:

1 Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-6, "Branch Connection.”

a Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch45-degree side take-off.

2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical
Tees." Saddle taps are permitted in existing duct.

a Velacity 1000 fpm (5 m/s) or Lower: Conical tap.

b. Velacity 1000 to 1500 fpm (5 to 7.6 m/s): Conical tap.
C. Velocity 1500 fpm (7.6 m/s) or Higher: 45-degree |ateral.

END OF SECTION 233113
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SECTION 233300 - AIR DUCT ACCESSORIES
PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and genera provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A.  Section Includes:
1 Manual volume dampers.

2 Control dampers.

3 Fire dampers.

4, Ceiling radiation dampers.

5. Smoke dampers.

6 Combination fire and smoke dampers.
7 Flange connectors.

8 Turning vanes.

0. Duct-mounted access doors.

10.  Flexible connectors.

11. Flexible ducts.

12.  Duct security bars.

13.  Duct accessory hardware.

13 ACTION SUBMITTALS

A.  Product Data: For each type of product.

14 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Datac For ar duct accessories to include in operation and
mal ntenance manuals.

PART 2 - PRODUCTS

21 ASSEMBLY DESCRIPTION

A.  Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems,” and with
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems.”

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
acceptable materials, material thicknesses, and duct construction methods unless otherwise
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22

2.3

indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains,
discolorations, and other imperfections.

MATERIALS

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1 Galvanized Coating Designation: G60 (Z180) .
2. Exposed-Surface Finish: Mill phosphatized.

Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304, and having a No. 2
finish .

Aluminum Sheets: Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, Temper H14;
with mill finish for concealed ducts and standard, 1-side bright finish for exposed ducts.

Extruded Aluminum: Comply with ASTM B 221 (ASTM B 221M), Alloy 6063, Temper T6.

Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.

Tie Rods: Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900
mm) or less; 3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm).
BACKDRAFT AND PRESSURE RELIEF DAMPERS

Description: Gravity balanced.

Maximum Air Velocity: 3000 fpm (15 m/s) .

Maximum System Pressure:  2-inch wg (0.5 kPa) .

Frame: Hat-shaped, 0.063-inch- (1.6-mm-) thick extruded aluminum , with welded corners or
mechanically attached.

Blades: Multiple single-piece blades, center pivoted, maximum 6-inch (150-mm) width,
0.070 inch thick aluminum sheet with sealed edges.

Blade Action: Paralldl.
Blade Seals:  Extruded vinyl, mechanically locked .
Blade Axles:

1. Material:  Aluminum.
2. Diameter: 0.20 inch (5 mm) .

Tie Bars and Brackets: Aluminum .

Return Spring: Adjustable tension.
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K.  Bearings: synthetic pivot bushings.

L. Accessories:

1
2.

Counterweights and spring-assist kits for vertical airflow installations.
90-degree stops.

24 MANUAL VOLUME DAMPERS

A. Standard, Steel, Manual Volume Dampers:

1 Standard leakage rating, with linkage outside airstream.
2. Suitable for horizontal or vertical applications.
3 Frames:
a Frame: Hat-shaped, 0.6-inch- (2.4-mm-) thick, galvanized sheet steel .
b. Mitered and welded corners.
C. Flanges for attaching to walls and flangeless frames for installing in ducts.
4. Blades:
a Multiple or single blade.
b. Parallel- or opposed-blade design.
C. Stiffen damper blades for stability.
d. Galvanized -steel, 0.064 inch (1.62 mm) thick.
5. Blade Axles: Galvanized stedl .
6. Bearings:
a Molded synthetic .
b. Dampers in ducts with pressure classes of 3-inch wg (750 Pa) or less shal have
axles full length of damper blades and bearings at both ends of operating shaft.
7. Tie Bars and Brackets: Galvanized steel.
B.  Jackshaft:
1. Size: 1-inch (25-mm) diameter.
2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on
supports at each mullion and at each end of multiple-damper assemblies.
3. Length and Number of Mountings: As required to connect linkage of each damper in

multiple-damper assembly.

C. Damper Hardware:

1

2.
3.

Zinc-plated, die-cast core with dial and handle made of 3/32-inch- (2.4-mm-) thick zinc-
plated steel, and a 3/4-inch (19-mm) hexagon locking nut.

Include center hole to suit damper operating-rod size.

Include elevated platform for insulated duct mounting.
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A.

2.6

CONTROL DAMPERS

Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified Ratings Seal
for both air performance and air leakage.

Frames:

1 Hat shaped.
2. 0.064-inch- (2.4-mm-) thick, galvanized sheet sted .
3. Mitered and welded corners.

Blades:

1 Multiple blade with maximum blade width of 6 inches (152 mm) .
2. Opposed-blade design.

3. Galvanized-sted .

4 0.0747-inch- (1.9-mm-) thick dual skin.

5 Blade Edging: Closed-cell neoprene.

Blade Axles: 1/2-inch- (13-mm-) diameter; galvanized steel ; blade-linkage hardware of zinc-
plated steel and brass; ends sealed against blade bearings.

1 Operating Temperature Range: From minus 40 to plus 200 deg F (minus 40 to plus 93

deg C).
Bearings:
1. Stainless-steel deeve.

2. Dampers in ducts with pressure classes of 3-inch wg (750 Pa) or less shall have axles full
length of damper blades and bearings at both ends of operating shaft.
3. Thrust bearings at each end of every blade.

FIRE DAMPERS

Type: Static ; rated and labeled according to UL 555 by an NRTL.

Fire Rating: 1-1/2 hours.

Frame:  Curtain type with blades outside airstream except when located behind grille where

blades may be inside airstream; fabricated with roll-formed, 0.034-inch- (0.85-mm-) thick

galvanized steel; with mitered and interlocking corners.

Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.

1. Minimum Thickness: 0.138 inch (3.5 mm) thick, as indicated, and of length to suit
application.

2. Exception: Omit deeve where damper-frame width permits direct attachment of
perimeter mounting angles on each side of wall or floor; thickness of damper frame must

comply with sleeve requirements.

Mounting Orientation: Vertical or horizontal as indicated.
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Blades: Roll-formed, interlocking, 0.034-inch- (0.85-mm:-) thick, galvanized sheet steel. In

place of interlocking blades, use full-length, 0.034-inch- (0.85-mm-) thick, galvanized-steel

blade connectors.

Horizontal Dampers: Include blade lock and stainless-steel closure spring.

Heat-Responsive Device: Replaceable, 165 deg F (74 deg C) <Insert temperature> rated,

fusible links.

CEILING RADIATION DAMPERS

General Requirements:

1 Labeled according to UL 555C by an NRTL.

2. Comply with construction details for tested floor- and roof-ceiling assemblies as
indicated in UL's "Fire Resistance Directory.”

Frame: Galvanized sheet stedl, round or rectangular, style to suit ceiling construction.

Blades. Galvanized sheet steel with refractory insulation.

Heat-Responsive Device: Replaceable, 165 deg F (74 deg C) rated, fusible links.

FireRating: 1  hours.

SMOKE DAMPERS
General Requirements: Label according to UL 555S by an NRTL.
Smoke Detector: Integral, factory wired for single-point connection.

Frame: Hat-shaped, 0.094-inch- (2.4-mm-) thick, galvanized sheet steel, with welded
corners and mounting flange.

Blades. Roll-formed, horizontal, interlocking , 0.034-inch- (0.85-mm-) thick, galvanized sheet
steel.

Leakage: Class| .
Rated pressure and velocity to exceed design airflow conditions.

Mounting Sleeve: Factory-installed, 0.052-inch- (1.3-mm-) thick, galvanized sheet stedl;
length to suit wall or floor application.

Damper Motors.  two-position action.
Comply with NEMA designation, temperature rating, service factor, enclosure type, and

efficiency requirements for motors specified in Division23 Section "Common Motor
Requirements for HV AC Equipment.”
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1 Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load
will not require motor to operate in service factor range above 1.0.

2. Controllers, Electrical Devices, and Wiring: Comply with requirements for electrical
devices and connections specified in Division 23 Section "Instrumentation and Control
for HYAC."

3. Permanent-Split-Capacitor or Shaded-Pole Motors: With oil-immersed and sealed gear
trains.

4, Spring-Return Motors.  Equip with an integral spiral-spring mechanism where indicated.
Enclose entire spring mechanism in a removable housing designed for service or
adjustments. Size for running torque rating of 150 in. x Ibf (17 N x m) and breskaway
torque rating of 150 in. x Ibf (17 N x m).

5. Outdoor Motors and Motors in Outdoor-Air Intakes: Equip with O-ring gaskets designed
to make motors weatherproof. Equip motors with internal heaters to permit normal
operation at minus 40 deg F (minus 40 deg C).

6. Nonspring-Return Motors: For dampers larger than 25 sg. ft. (2.3 sg. m), size motor for
running torque rating of 150 in. x Ibf (17 N x m) and breakaway torque rating of 300 in. x
Ibf (34 N x m).

7. Electrical Connection: 115V, single phase, 60 Hz .

Accessories:

1 Auxiliary switchesfor position indication.

COMBINATION FIRE AND SMOKE DAMPERS
Type: Dynamic; rated and labeled according to UL 555 and UL 555S by an NRTL.
Fire Rating: 1-1/2 hours.

Frame: Hat-shaped, 0.094-inch- (2.4-mm-) thick, galvanized sheet steel, with welded
corners and mounting flange.

Heat-Responsive Device: Electric resettable link and switch package, factory installed, rated.
Smoke Detector: Integral, factory wired for single-point connection.

Blades. Roll-formed, horizontal, interlocking, 0.034-inch- (0.85-mm-) thick, galvanized sheet
steel.

Leakage: Class| .
Rated pressure and velocity to exceed design airflow conditions.

Mounting Sleeve: Factory-installed, 0.052-inch- (1.3-mm-) thick, galvanized sheet stedl;
length to suit wall or floor application.

Master control panel for use in dynamic smoke-management systems.

Damper Motors.  two-position action.
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Comply with NEMA designation, temperature rating, service factor, enclosure type, and
efficiency requirements for motors specified in Division23 Section "Common Motor
Requirements for HV AC Equipment.”

1 Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load
will not require motor to operate in service factor range above 1.0.

2. Controllers, Electrical Devices, and Wiring: Comply with requirements for e ectrical
devices and connections specified in Division 23 Section "Instrumentation and Control
for HYAC."

3. Permanent-Split-Capacitor or Shaded-Pole Motors: With oil-immersed and sealed gear
trains.

4, Spring-Return Motors. Equip with an integral spiral-spring mechanism where indicated.
Enclose entire spring mechanism in a removable housing designed for service or
adjustments. Size for running torque rating of 150 in. x Ibf (17 N x m) and breskaway
torque rating of 150 in. x Ibf (17 N x m).

5. Outdoor Motors and Motors in Outdoor-Air Intakes: Equip with O-ring gaskets designed
to make motors weatherproof. Equip motors with internal heaters to permit normal
operation at minus 40 deg F (minus 40 deg C).

6. Nonspring-Return Motors: For dampers larger than 25 sg. ft. (2.3 sg. m), size motor for
running torque rating of 150 in. x Ibf (17 N x m) and breakaway torque rating of 300 in. x
Ibf (34 N x m).

7. Electrical Connection: 115V, single phase, 60 Hz.

Accessories:

1 Auxiliary switchesfor position indication.

TURNING VANES

Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support
with bars perpendicular to blades set; set into vane runners suitable for duct mounting.

1 Acoustic Turning Vanes. Fabricate airfoil-shaped aluminum extrusions with perforated
faces and fibrous-glass fill.

Genera Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "V ane Support in Elbows."

Vane Construction: Doublewall.

DUCT-MOUNTED ACCESS DOORS

Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible"; Figures 7-2 (7-2M), "Duct Access Doors and
Panels," and 7-3, "Access Doors - Round Duct."

1. Door:

a Double wall, rectangular.
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b.

C.

d.

W

a

b.

Galvanized sheet metal with insulation fill and thickness as indicated for duct
pressure class.

Hinges and Latches: 1-by-1-inch (25-by-25-mm)butt or piano hinge and cam
latches.

Fabricate doors airtight and suitable for duct pressure class.

Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
Number of Hinges and Locks:

Access Doors Less Than 12 Inches (300 mm) Square: No hinges and two sash
locks.

Access Doors up to 18 Inches (460 mm) Square: Two hinges Continuous and two
sash locks.

Access Doors up to 24 by 48 Inches (600 by 1200 mm): Three hinges Continuous
and two compression latches.

Access Doors Larger Than 24 by 48 Inches (600 by 1200 mm): Four hinges
Continuous and two compression latches with outside and inside handles.

212 DUCT ACCESS PANEL ASSEMBLIES

A. Labeled according to UL 1978 by an NRTL.

B. Panel and Frame: Minimum thickness 0.0428-inch (1.1-mm) stainless stedl.

C. Fasteners. Stainless steel. Panel fasteners shall not penetrate duct wall.

D. Gasket: Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for
minimum 2000 deg F (1093 deg C).

E. Minimum Pressure Rating: 10-inch wg (2500 Pa), positive or negative.

213 FLEXIBLE CONNECTORS

A. Materials: Flame-retardant or noncombustible fabrics.

B.  Coatings and Adhesives. Comply with UL 181, Class 1.

C. Meta-Edged Connectors: Factory fabricated with a fabric strip 5-3/4 inches (146 mm) wide
attached to two strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-mm-) thick, galvanized
sheet steel or 0.032-inch- (0.8-mm-) thick aluminum sheets. Provide metal compatible with
connected ducts.

D.  Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

1. Minimum Weight: 26 oz./sg. yd. (880 g/sg. m).

2. Tensile Strength: 480 Ibf/inch (84 N/mm) in the warp and 360 Ibf/inch (63 N/mm) in the
filling.

3. Service Temperature: Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C).
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21

A.

B.

5

A.

FLEXIBLE DUCTS

Insulated, Flexible Duct: UL 181, Class 1, black polymer film supported by helically wound,
spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.

1. Pressure Rating: 4-inch wg (1000 Pa) positive and 0.5-inch wg (125 Pa) negative.
2. Maximum Air Velocity: 4000 fpm (20 m/s).

3. Temperature Range: Minus 20 to plus 175 deg F (Minus 29 to plus 79 deg C).

4, Insulation R-Value: 8.0

Flexible Duct Connectors:

1 Clamps: Stainless-steel band with cadmium-plated hex screw to tighten band with a
worm-gear action in sizes 3 through 18 inches (75 through 460 mm), to suit duct size.

DUCT ACCESSORY HARDWARE

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap

and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to
suit duct-insulation thickness.

PART 3 - EXECUTION

31

A.

INSTALLATION

Install duct accessories according to applicable details in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible' for metal ducts and in NAIMA AH116, "Fibrous
Glass Duct Construction Standards,” for fibrous-glass ducts.

Install duct accessories of materials suited to duct materials, use galvanized-steel accessoriesin
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and
aluminum accessories in aluminum ducts.

Install control dampers at inlet of exhaust fans or exhaust ducts as close as possible to exhaust
fan unless otherwise indicated.

Install volume dampers at points on supply, return, and exhaust systems where branches extend
from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with
hat channels of same depth as liner, and terminate liner with nosing at hat channel.

1 Install steel volume dampersin steel ducts.
2. Install aluminum volume dampers in aluminum ducts.

Set dampersto fully open position before testing, adjusting, and balancing.
Install test holes at fan inlets and outlets and el sewhere as indicated.

Install fire and smoke dampers according to UL listing.
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3.2

Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining
accessories and equipment at the following locations:

1. On both sides of duct coils.

2. Upstream from duct filters.

3. At outdoor-air intakes and mixed-air plenums.

4, At drain pans and seals.

5. Downstream from manual volume dampers, control dampers, backdraft dampers, and
equi pment.

6. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.
Access doors for access to fire or smoke dampers having fusible links shall be pressure
relief access doors and shall be outward operation for access doors installed upstream
from dampers and inward operation for access doors installed downstream from dampers.

7. Control devices requiring inspection.

8. Elsewhere as indicated.

9. Access doors shall be sized adequately to allow for access for maintenance, cleaning and

repairs.
Install access doors with swing against duct static pressure.

Access Door Sizes:
1. Two-Hand Access. 12 by 6 inches (300 by 150 mm).

Label access doors according to Division 23 Section "ldentification for HVAC Piping and
Equipment” to indicate the purpose of access door.

Install flexible connectors to connect ducts to equipment.

Connect diffusers to ducts directly or with maximum 720-inch (1500-mm) lengths of flexible
duct clamped or strapped in place.

Connect flexible ducts to metal ducts with draw bands .

Install duct test holes where required for testing and balancing purposes.

FIELD QUALITY CONTROL
Tests and Inspections:

1 Operate dampersto verify full range of movement.

2. Inspect locations of access doors and verify that purpose of access door can be
performed.

3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of
movement and verify that proper heat-response device is installed.

4, Inspect turning vanes for proper and secure installation.

END OF SECTION 233300
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SECTION 234100 - PARTICULATE AIRFILTRATION

PART 1- GENERAL

11

12

13

14

15

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1 Pleated pane filters.

2. Filter gages.

ACTION SUBMITTALS

Product Data For each type of product indicated. Include dimensions; operating
characteristics; required clearances and access; rated flow capacity, including initial and final
pressure drop at rated airflow; efficiency and test method; fire classification; furnished

specialties; and accessories for each model indicated.

Shop Drawings: For air filters. Include plans, elevations, sections, details, and attachments to
other work.

1. Show filter rack assembly, dimensions, materias, and methods of assembly of
components.
MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1 Provide one complete set(s) of filters for each filter bank.

QUALITY ASSURANCE
ASHRAE Compliance:

1 Comply with applicable requirements in ASHRAE 62.1, Section4 - "Outdoor Air
Quality"; Section5 - "Systems and Equipment”; and Section7 - "Construction and
Startup.”

2. Comply with ASHRAE 52.1 for arrestance and ASHRAE 52.2 for MERV for methods of
testing and rating air-filter units.
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B.  Comply with NFPA 90A and NFPA 90B.

PART 2 - PRODUCTS

21 PLEATED PANEL FILTERS

A.  Description: Factory-fabricated, self-supported, extended-surface, pleated, panel-type,
disposable air filters with holding frames.

1

Basis-of-Design Product: Subject to compliance with requirements, provide Camfil
Farr; AP-Thirteen or comparable product by one of the following:

AAF International.
Airguard.

Camfil Farr.
Flanders-Precisionaire.
Purafil, Inc.

oo oW

B.  Filter Unit Class: UL 900, Class?2.

C. Media Interlaced glass or synthetic fibers coated with nonflammable adhesive.

1

No o kw

Adhesive shall have a VOC content of 80 g/L or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

Adhesive shall comply with the testing and product requirements of the California
Department of Health Services "Standard Practice for the Testing of Volatile Organic
Emissions from Various Sources Using Small-Scale Environmental Chambers."

Media shall be coated with an antimicrobial agent.

Separators shall be bonded to the media to maintain pleat configuration.

Welded wire grid shall be on downstream side to maintain pleat.

Media shall be bonded to frame to prevent air bypass.

Support members on upstream and downstream sides to maintain pleat spacing.

D. Filter-Media Frame: Cardboard frame with perforated metal retainer sealed or bonded to the
media.

E. Mounting Frames: Welded galvanized steel, with gaskets and fasteners; suitable for bolting
together into built-up filter banks.

F. Capacities and Characteristics:

grLdDPE

Thickness or Depth: 1 inch (25 mm)) asindicated.

Maximum or Rated Face Velocity: 625 fpm (3.2 m/s).

Efficiency: 90 percent on particles 20 micrometers and larger at 500 fpm (2.5 m/s).
Initial Resistance: 0.25-inchwg (62 Pa) at 350 fpm (1.8 m/s) .

MERV Rating: 8 when tested according to ASHRAE 52.2.
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PART 3 - EXECUTION

31 INSTALLATION

A. Position each filter unit with clearance for norma service and maintenance. Anchor filter
holding frames to substrate.

B. Ingtall filtersin position to prevent passage of unfiltered air.

C. Do not operate fan system until filters (temporary or permanent) are in place. Replace
temporary filters used during construction and testing with new, clean filters.

D.  Coordinate filter installations with duct and air-handling-unit installations.
3.2 CLEANING
A.  After completing system installation and testing, adjusting, and balancing of air-handling and

air-distribution systems, clean filter housings and install new filter media.

END OF SECTION 234100
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SECTION 238146 - WATER-SOURCE UNITARY HEAT PUMPS

PART 1- GENERAL

11

12

13

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following types of ground coupled water-source hesat pumps:

1 Concealed horizontal or vertical units, 6 tons (21 kW) and smaller.

The contractor shall furnish and install where shown on the plans, packaged water source heat
pumps. Sizes, types and performance shall be as indicated in the unit schedule. Each unit shall
be complete with factory furnished components and accessories as shown in the plans and as

herein specified.

Provide labor, materials, equipment and services to perform operations required for the
complete installation and related work as required in contract documents.

Electrical work required as an integral part of the temperature control work is indicated on the
mechanical drawings, and is the responsibility of this contractor to provide the complete system
to perform the full sequence of operation shown, or as described in this specification.
SUBMITTALS

Product Data: Include rated capacities, furnished specialties, and accessories for each model.
Shop Drawings. Detail equipment assemblies and indicate dimensions, weights, |oads, required
clearances, method of field assembly, components, and location and size of each field

connection.

1 Wiring Diagrams. Power, signal, and control wiring.

SUBMITTALS

Product Certificatess For each type of water-source heat pump, signed by product
manufacturer.

Field quality-control test reports.

Warranty: Special warranty specified in this Section.
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15

16

1.7

18

A.

SUBMITTALS

Operation and Maintenance Datac For water-source heat pumps to include in emergency,
operation, and maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1 One set(s) of matched fan belts for each belt-driven fan.
2. One set(s) of filters for each unit.

QUALITY ASSURANCE

1 Product Options: Drawings indicate size, profiles, and dimensiona requirements of
water-source heat pumps and are based on the specific system indicated. Do not modify
intended aesthetic effects, as judged solely by Architect, except with Architect's approval.
If modifications are proposed, submit comprehensive explanatory data to Architect for
review.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for
intended use.

ASHRAE Compliance:

1. ASHRAE15.
2. Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment” and
Section 7 - "Construction and Startup.”

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6 -
"Heating, Ventilating, and Air-Conditioning."

Comply with NFPA 70.

Comply with safety requirements in UL 484 for assembly of free-delivery water-source heat
pumps.

Comply with safety requirementsin UL 1995 for duct-system connections.

COORDINATION

Coordinate layout and installation of water-source heat pumps and suspension components with
other construction that penetrates ceilings or is supported by them, including light fixtures,
HVAC equipment, fire-suppression system components, and partition assemblies.

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
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A.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace components of water-source heat pumps that fail in materials or workmanship within
specified warranty period.

1. Failuresinclude, but are not limited to, refrigeration components.

1 Warranty Period:

a For Compressor: Five year(s) from date of Substantial Completion.
b. For Parts: One year(s) from date of Substantial Completion.
C. For Labor: One year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

21

22

A.

A.

B.

C.

MANUFACTURERS

Basis-of-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings or comparable product by one of the following:

1. Climate Master

2.  FloridaHeat Pump

3. Mammoth

CONCEALED WATER-SOURCE HEAT PUMPS, 6 TONS (21 kW) AND SMALLER

Description: Packaged water-source heat pump with temperature controls; factory assembled,
tested, and rated according to ARI-ISO-13256-1.

Cabinet and Chassis: Galvanized-steel casing with the following features:

Access pandl for access and maintenance of internal components.

Knaockouts for electrical and piping connections.

Flanged duct connections.

Cabinet Insulation: Glass-fiber liner, minimum 1/2 inch (13 mm) thick, complying with

UL 181.

Condensate Drainage: Plastic or stainless-stedl drain pan with condensate drain piping

projecting through unit cabinet and complying with ASHRAE 62.1.

6. Airstream Surfaces: Surfaces in contact with the airstream shall comply with
requirementsin ASHRAE 62.1.

7. Sound Attenuation Package:

PO PE

o

a Minimum 0.598-inch- (1.5-mm:-) thick compressor enclosure and front panel.
Minimum 0.0937-inch- (2.38-mm:-) thick foam gasket around the compressor and
perimeter of end panel.

b. Sound attenuating blanket over compressor.

Fan: Direct driven, centrifugal, with multispeed motor resiliently mounted in fan inlet.
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1.

2.

General requirements for motors are specified in Section 230513 "Common Mator
Requirements for HV AC Equipment.”
Motor: Multispeed, permanently lubricated, permanent split capacitor motor.

D. Water Circuit:

1

3.

Refrigerant-to-Water Heat Exchangers:

a Coaxia heat exchangers with copper water tube with enhanced heat-transfer
surfaces inside a steel shell; both shell and tube leak tested to 450 psig (3102 kPa)
on refrigerant side and 400 psig (2758 kPa) on water side. Factory mount heat
exchanger in unit on resilient rubber vibration isolators.

b. Stainless-steel, brazed-plate heat exchanger leak tested to 450 psig (3102 kPa) for
refrigerant side and 400 psig (2758 kPa) for water side. Factory mount heat
exchanger in unit on resilient rubber vibration isolators.

Domestic Water Heat Exchanger: Refrigerant-to-domestic water heat exchanger shall be
double-wall-vented type with factory-mounted pump and controls. Energize pump when
domestic-water temperature in heat exchanger is more than 145 deg F (63 deg C) , and
temperature in water heater islessthan 125 deg F (52 deg C) .

Motorized Water Valve: Stop water flow through the unit when compressor is off.

E. Refrigerant-to-Air Coils: Copper tubes with aluminum fins, leak tested to 450 psig (3102 kPa).

F. Refrigerant Circuit Components:

PO PE

o

Sealed Refrigerant Circuit: Charge with R-410A refrigerant.

Filter-Dryer: Factory installed to clean and dehydrate the refrigerant circuit.

Charging Connections: Service fittings on suction and liquid for charging and testing.
Reversing Valve: Pilot-operated dliding-type valve designed to be fail-safe in heating
position with replaceable magnetic coil.

Compressor: Hermetic, scroll compressor installed on vibration isolators and housed in
an acoustically treated enclosure with factory-installed safeties as follows:

Anti-recycle timer.

High-pressure cutout.

L ow-pressure cutout or loss of charge switch.

Interna thermal-overload protection.

Freezestat to stop compressor if water-loop temperature in refrigerant-to-water
heat exchanger falls below 35deg F (2deg C) .

Condensate overflow switch to stop compressor with high condensate level in
condensate drain pan.

oo oW

—h

Refrigerant Piping Materials: ASTM B 743 copper tube with wrought-copper fittings
and brazed joints.

Pipe Insulation: Refrigerant minimum 3/8-inch- (10-mm-) thick, flexible elastomeric
insulation on piping exposed to airflow through the unit. Maximum 25/50 flame-
spread/smoke-development indexes according to ASTM E 84.
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8. Refrigerant Metering Device: Thermal expansion valve to alow specified operation with
entering-water temperatures from 55 t0 110 deg F .

Filters: Disposable, pleated type, 1 inch (25 mm) thick and with a minimum of 90 percent
arrestance according to ASHRAE52.1 and a minimum efficiency reporting value of 8
according to ASHRAE 52.2.

Geothermal (extended range) Operation — Manufacturer shall guarantee “extended range”’ heat
pump units to start and operate continuously in an ambient of 40 degrees F, with entering air
and water at 40 degrees F, with both air and water at the flow rates used in the ARI/ISO rating
test.

Controls:
1. Basic Unit Controls:

Low- and high-voltage protection.

Overcurrent protection for compressor and fan motor.
Random time delay, three to ten seconds, start on power up.
Time delay override for servicing.

Control voltage transformer.

®Pap oW

2. Thermostat:
a Wall-Mounted Thermostat: Provide seven (7) day programmable thermostat with
L CD touch screen control display.
b. LED to indicate fault condition at heat pump.

Electrical Connection: Single electrical connection

HOSE KITS

General: Hose kits shall be designed for minimum 400 psig (2758 kPa) working pressure, and
operating temperatures from 33 to 211 deg F (0.5 to 99 deg C). Tag hose kits to equipment
designations.

Hose: Length 36 inches (900 mm) . Minimum diameter, equal to water-source heat-pump
connection size or as indicated on plans.

Isolation Valves: Two-piece bronze-body ball valves with stainless-steel ball and stem and
galvanized-sted lever handle. Provide valve for supply and return. If balancing device is
combination shutoff type with memory stop, the isolation valve may be omitted on the return.

Strainer: Y-type with blowdown valve in supply connection.

Balancing Device: Mount in return connection. Include meter ports to allow flow measurement
with differential pressure gage.

1 Automatic balancing valve, factory set to operate within 10 percent of design flow rate
over a40:1 differential pressure range of 2 to 80 psig (13.8 to 552 kPa).
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PART 3 - EXECUTION

31

3.2

3.3

A.

EXAMINATION

Examine areas and conditions for compliance with requirements for installation tolerances and
other conditions affecting performance of water-source heat pumps.

Examine roughing-in for piping and electric installations for water-source heat pumps to verify
actual locations of piping connections and electrical conduit before installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Equipment Mounting: Install water-source heat pumps on cast-in-place concrete equipment
base(s) using elastomeric pads . Comply with requirements for vibration isolation devices
specified in Section 230548 "Vibration and Seismic Controls for HVAC Piping and
Equipment.”

1 Minimum Deflection: 1/4 inch (6 mm) .

2. Coordinate sizes and locations of concrete bases with actual equipment provided. Cast
anchor-bolt inserts into bases.

3. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete
base.

4, For supported equipment, install epoxy-coated anchor bolts that extend through concrete
base, and anchor into structural concrete floor.

5. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

6. Install anchor bolts to elevations required for proper attachment to supported equipment.

7 Install on 4-inch- (100-mm-) high concrete base.

Install wall-mounting thermostats, humidistats, and switch controls in electrical outlet boxes at
heights to match lighting controls.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties. Specific connection
requirements are as follows:

1 Connect supply and return hydronic piping to heat pump with hose kits.

2. Connect heat-pump condensate drain pan to indirect waste connection with condensate
trap of adequate depth to seal against the pressure of fan. Install cleanouts in piping at
changes of direction.

Duct installation requirements are specified in other Sections. Drawings indicate general
arrangement of ducts. Specific connection requirements are as follows:
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34

35

1 Connect supply and return ducts to water-source heat pumps with flexible duct
connectors specified in Section 233300 "Air Duct Accessories.”

Install eectrical devices furnished by manufacturer but not specified to be factory mounted.
Install piping adjacent to machine to alow service and maintenance.

Ground equipment according to Section 260526 "Grounding and Bonding for Electrica
Systems."

Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

FIELD QUALITY CONTROL

Manufacturer's Field Service:  Engage a factory-authorized service representative to
inspect, test, and adjust field-assembled components and equipment installation, including
connections, and to assist in field testing. Report results in writing.

Perform the following field tests and inspections and prepare test reports:

1 After installing water-source heat pumps and after electrical circuitry has been energized,
test units for compliance with requirements.
2. Inspect for and remove shipping bolts, blocks, and tie-down straps.

1 Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

2. Lesk Test: After installation, charge system and test for leaks. Repair leaks and retest
until no leaks exist.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Remove and replace malfunctioning units and retest as specified above.

STARTUP SERVICE
Engage a factory-authorized service representative to perform startup service.

Complete installation and startup checks according to manufacturer's written instructions and do
the following:

Inspect for visible damage to unit casing.

Inspect for visible damage to compressor, coils, and fans.
Inspect internal insulation.

Verify that labels are clearly visible.

Verify that clearances have been provided for servicing.
Verify that controls are connected and operable.

Verify that filters are installed.

Nogak,rwdr
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3.6

3.7

3.8

8. Adjust vibration isolators.

9. Inspect operation of barometric dampers.

10. Verify bearing lubrication on fan.

11. Inspect fan-wheel rotation for movement in correct direction without vibration and
binding.

12.  Adjust fan belts to proper alignment and tension.

13.  Start unit according to manufacturer's written instructions.

14. Complete startup sheets and attach copy with Contractor's startup report.

15.  Inspect and record performance of interlocks and protective devices; verify sequences.

16. Operate unit for aninitia period as recommended or required by manufacturer.

17. Veify thermostat and humidistat calibration.

18.  Inspect outdoor-air dampers for proper stroke and interlock with return-air dampers.

19. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and
normal and emergency shutdown.

20.  Start refrigeration system and measure and record the following:

Cail leaving-air, dry- and wet-bulb temperatures.
Cail entering-air, dry- and wet-bulb temperatures.
Outdoor-air, dry-bulb temperature.

Outdoor-air-cail, discharge-air, dry-bulb temperature.

ocopoTo

21. Measure and record the following minimum and maximum airflows. Plot fan volumes on
fan curve.

a Supply-air volume.
b. Return-air volume.
C. Outdoor-air intake volume.
ADJUSTING
Adjust initial temperature and humidity set points.
Set field-adjustable switches and circuit-breaker trip ranges as indicated.
Occupancy Adjustments:. When requested within 12 months of date of Substantial Completion,
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to
two visitsto Project during other than normal occupancy hours for this purpose.
CLEANING
After completing installation of exposed, factory-finished water-source heat pumps, inspect
exposed finishes and repair damaged finishes.
DEMONSTRATION

Train Owner's maintenance personnel to adjust, operate, and maintain water-source heat pumps.

END OF SECTION 238146
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SECTION 312000 - EARTH MOVING

PART 1- GENERAL

11

12

13

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1 Excavating and backfilling trenches for utilities and pits for buried utility structures.

DEFINITIONS
Backfill: Soil material or controlled low-strength material used to fill an excavation.

1 Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to
support sides of pipe.
2. Final Backfill: Backfill placed over initial backfill to fill atrench.

Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying
pipe.

Borrow Soil: Satisfactory soil imported from off-site for use asfill or backfill.

Excavation: Remova of materia encountered above subgrade elevations and to lines and
dimensions indicated.

1. Bulk Excavation: Excavation more than 10 feet (3 m) in width and more than 30 feet
(9 m) inlength.

2. Unauthorized Excavation: Excavation below subgrade elevations or beyond indicated
lines and dimensions without direction by Engineer. Unauthorized excavation, as well as
remedial work directed by Engineer, shall be without additional compensation.

Structures;  Tanks, mechanical and electrical appurtenances, or other man-made stationary
features constructed above or below the ground surface.

Subgrade: Uppermost surface of an excavation or the top surface of a fill or backfill
immediately below subbase, drainage fill, drainage course, or topsoil materials.

Utilities: On-site underground pipes, conduits, ducts, and cables, as well as underground
services within buildings.
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14

A.

15

A.

16

A.

ACTION SUBMITTALS
Product Data: For each type of the following manufactured products required:

1 Warning tapes.

INFORMATIONAL SUBMITTALS

Pre-excavation Photographs or Videotape: Show existing conditions of adjoining construction
and site improvements, including finish surfaces, that might be misconstrued as damage caused
by earth moving operations. Submit before earth moving begins.

PROJECT CONDITIONS

Utility Locator Service: Notify utility locator service  for areawhere Project islocated before
beginning earth moving operations.

PART 2 - PRODUCTS

21

A.

C.

D.

22

A.

SOIL MATERIALS

General: Provide borrow soil materials when sufficient satisfactory soil materials are not
available from excavations.

Satisfactory Soils: Soil Classification Groups GW, GP, GM, SW, SP, and SM according to
ASTM D 2487 , or acombination of these groups; free of rock or gravel larger than 3 inches (75
mm) in any dimension, debris, waste, frozen materials, vegetation, and other deleterious matter.

Unsatisfactory Soils: Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT
according to ASTM D 2487 , or acombination of these groups.

1 Unsatisfactory soils aso include satisfactory soils not maintained within 2 percent of
optimum moisture content at time of compaction.

Bedding Course: Naturally or artificially graded mixture of natural or crushed gravel, crushed
stone, and natura or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch
(25-mm) sieve and not more than 8 percent passing a No. 200 (0.075-mm) sieve.

Sand: ASTM C 33; fine aggregate.

ACCESSORIES

Detectable Warning Tape: Acid- and akali-resistant, polyethylene film warning tape
manufactured for marking and identifying underground utilities, a minimum of 6 inches (150
mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of the utility,
with metallic core encased in a protective jacket for corrosion protection, detectable by metal
detector when tape is buried up to 30 inches (750 mm) deep; colored as follows:
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Red: Electric.

Yellow: Gasand dangerous materials.

Orange: Telephone and other communications.
Blue: Water systems.

PN PE

PART 3 - EXECUTION

31

3.2

3.3

34

A.

B.

A.

B.

A.

A.

PREPARATION

Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by
settlement, lateral movement, undermining, washout, and other hazards created by earth moving
operations.

Protect and maintain erosion and sedimentation controls during earth moving operations.

DEWATERING

Prevent surface water and ground water from entering excavations, from ponding on prepared
subgrades, and from flooding Project site and surrounding area.

Protect subgrades from softening, undermining, washout, and damage by rain or water
accumulation.

1 Reroute surface water runoff away from excavated areas. Do not alow water to
accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.

EXCAVATION, GENERAL

Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be
authorized for rock excavation or removal of obstructions.

1 If excavated materials intended for fill and backfill include unsatisfactory soil materials
and rock, replace with satisfactory soil materials.

2. Remove rock to lines and grades indicated to permit installation of permanent
construction without exceeding the following dimensions:

a 6 inches (150 mm) beneath pipe in trenches, and the greater of 24 inches (600
mm) wider than pipe or 42 inches (1065 mm) wide.
EXCAVATION FOR STRUCTURES
Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25

mm). |If applicable, extend excavations a sufficient distance from structures for placing and
removing concrete formwork, for installing services and other construction, and for inspections.
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35

3.6

3.7

3.8

1. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility
Structures: Excavate to elevations and dimensions indicated within atolerance of plus or
minus 1 inch (25 mm). Do not disturb bottom of excavations intended as bearing
surfaces.

EXCAVATION FOR UTILITY TRENCHES

Excavate trenches to indicated gradients, lines, depths, and elevations.

Excavate trenches to uniform widths to provide the following clearance on each side of pipe or

conduit. Excavate trench walls verticaly from trench bottom to 12 inches (300 mm) higher

than top of pipe or conduit unless otherwise indicated.

1 Clearance: 12 inches (300 mm) each side of pipe or conduit .

Trench Bottoms: Excavate trenches 4 inches (100 mm) deeper than bottom of pipe and conduit
elevations to allow for bedding course. Hand-excavate deeper for bells of pipe.

1 Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other
unyielding bearing material to allow for bedding course.

SUBGRADE INSPECTION

Notify Engineer when excavations have reached required subgrade.

If Engineer determines that unsatisfactory soil is present, continue excavation and replace with
compacted backfill or fill material as directed.

Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or
construction activities, as directed by Engineer, without additional compensation.
STORAGE OF SOIL MATERIALS

Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.

1 Stockpile soil materials away from edge of excavations. Do not store within drip line of
remaining trees.

UTILITY TRENCH BACKFILL

Place backfill on subgrades free of mud.

Place and compact bedding course on trench bottoms and where indicated. Shape bedding

course to provide continuous support for bells, joints, and barrels of pipes and for joints,
fittings, and bodies of conduits.

100% Construction Documents
September 12, 2011



Leon County - Sustainable Demonstration Center 312000 - 5

C.

3.9

3.10

311

Trenches under Footings: Backfill trenches excavated under footings and within 18 inches (450
mm) of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of
footings. Concreteis specified in Section 033053 "Miscellaneous Cast-in-Place Concrete.”
Backfill voids with satisfactory soil while removing shoring and bracing.

Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch (25
mm) in any dimension, to a height of 12 inches (300 mm) over the pipe or conduit.

1 Carefully compact initial backfill under pipe haunches and compact evenly up on both
sides and aong the full length of piping or conduit to avoid damage or displacement of
piping or conduit. Coordinate backfilling with utilities testing.

Place and compact final backfill of satisfactory soil to final subgrade elevation.

Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6

inches (150 mm) below subgrade under pavements and slabs.

SOIL FILL

Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill
material will bond with existing material.

Place and compact fill material in layers to required elevations as follows:

1 Under grass and planted areas, use satisfactory soil material.
2. Under walks and pavements, use satisfactory soil material.

Place soil fill on subgrades free of mud.

SOIL MOISTURE CONTROL

Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before
compaction to within 2 percent of optimum moisture content.

1 Do not place backfill or fill soil material on surfaces that are muddy.

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that
exceeds optimum moisture content by 2 percent and is too wet to compact to specified
dry unit weight.

COMPACTION OF SOIL BACKFILLSAND FILLS
Place backfill and fill soil materials in layers not more than 8 inches (200 mm) in loose depth
for material compacted by heavy compaction equipment, and not more than 4 inches (100 mm)

in loose depth for material compacted by hand-operated tampers.

Place backfill and fill soil materials evenly on all sides of structures to required elevations, and
uniformly along the full length of each structure.
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C.

3.12

3.13

3.14

Compact soil materials to not less than the following percentages of maximum dry unit weight
according to ASTM D 698 :

1 Under walkways, scarify and re-compact top 6 inches (150 mm) below subgrade and
compact each layer of backfill or fill soil material at 92 percent.

2. For utility trenches, compact each layer of initia and final backfill soil material at 85
percent.

GRADING

General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply
with compaction requirements and grade to cross sections, lines, and elevations indicated.

1 Provide a smooth transition between adjacent existing grades and new grades.
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface
tolerances.

PROTECTION

Protecting Graded Areas: Protect newly graded areas from traffic and erosion. Keep free of
trash and debris.

Repair and reestablish grades to specified tolerances where completed or partially completed
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent
construction operations or weather conditions.

1 Scarify or remove and replace soil material to depth as directed by Engineer; reshape and
re-compact.

Where settling occurs before Project correction period elapses, remove finished surfacing,
backfill with additional soil material, compact, and reconstruct surfacing.

1 Restore appearance, quality, and condition of finished surfacing to match adjacent work,
and eliminate evidence of restoration to greatest extent possible.
DISPOSAL OF SURPLUS AND WASTE MATERIALS

Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and
debris, and legally dispose of them off Owner's property.

END OF SECTION 312000
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