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SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

SUMMARY

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

1.
2.

Project meetings.
Requests for Interpretation (RFIs).

See Division 01 Section "Execution" for procedures for coordinating general installation and field-
engineering services, including establishment of benchmarks and control points.

DEFINITIONS

RFI: Request from Contractor seeking interpretation or clarification of the Contract Documents.

SUBMITTALS

No construction is to commence prior to approval of all submittals.

COORDINATION

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 with other contractors to ensure maximum
accessibility for required maintenance, service, and repair.

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

4. Where availability of space is limited, coordinate installation of different components to ensure

maximum performance and accessibility for required maintenance, service, and repair of all
components, including mechanical and electrical.

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

1.

Prepare similar memoranda for Owner and separate contractors if coordination of their Work is
required.

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:

Nogohr~wh =

Preparation of Contractor's Construction Schedule.
Delivery and processing of submittals.

Progress meetings.

Preinstallation conferences.

Project closeout activities.

Startup and adjustment of systems.

Project closeout activities.

PROJECT MEETINGS

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

PROJECT MANAGEMENT AND COORDINATION 01 31 001
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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.

2. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees.

3. Minutes: Record significant discussions and agreements achieved. Distribute the meeting

minutes to everyone concerned, including Owner and Engineer, within three days of the meeting.

B. Preconstruction Conference: Schedule 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.

Hold the conference at Project site or another convenient location. Conduct the meeting to review

responsibilities and personnel assignments.

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

2. Agenda: Discuss items of significance that could affect progress, including the following:

Tentative construction schedule.

Phasing.

Critical work sequencing and long-lead items.
Designation of key personnel and their duties.
Procedures for processing field decisions and Change Orders.
Procedures for RFls.

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.

Work restrictions.

Owner's occupancy requirements.

Construction waste management and recycling.
Parking availability.

Office, work, and storage areas.

Equipment deliveries and priorities.

Progress cleaning.

. Working hours.

3. Minutes: Record and distribute meeting minutes.

~PTOTOS3ITATTIQT0Q0OTD

C. Progress Meetings: Conduct progress meetings at weekly intervals. Coordinate dates of meetings with
preparation of payment requests.

1. 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
conference shall be familiar with Project and authorized to conclude matters relating to the Work.

2. 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) Interface requirements.
2) Sequence of operations.

PROJECT MANAGEMENT AND COORDINATION 01 31 00-2
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3) Status of submittals.
4) Deliveries.
5) Off-site fabrication.
6) Access.
7) Site utilization.
8) Work hours.
9) Hazards and risks.
10) Progress cleaning.
11)  Quality and work standards.
12)  Status of correction of deficient items.
13) Field observations.
14) RFls.
15) Pending changes.
3. Minutes: Record the meeting minutes.
4, Reporting: Distribute minutes of the meeting to each party present and to parties who should
have been present.
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.

REQUESTS FOR INTERPRETATION (RFls)

Procedure: Immediately on discovery of the need for interpretation of the Contract Documents, and if
not possible to request interpretation at Project meeting, prepare and submit an RFI in the form
specified.

1. RFIs shall originate with Contractor. RFIs submitted by entities other than Contractor will be
returned with no response.
2. Coordinate and submit RFls in a prompt manner so as to avoid delays in Contractor's work or

work of subcontractors.

Content of the RFI: Include a detailed, legible description of item needing interpretation and the

following:

Project name.

Date.

Name of Contractor.

Name of Engineer and Construction Manager.

RFI number, numbered sequentially.

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 solution(s). If Contractor's solution(s) impact the Contract Time or the

Contract Sum, Contractor shall state impact in the RFI.

10.  Contractor's signature.

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

Hard-Copy RFls: CSI Form 13.2A.
1. Identify each page of attachments with the RFI number and sequential page number.

©CoNooO~WN =

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

1. The following RFIs will be returned without action:

Requests for approval of submittals.

Requests for approval of substitutions.

Requests for coordination information already indicated in the Contract Documents.
Requests for adjustments in the Contract Time or the Contract Sum.

Requests for interpretation of Engineer's actions on submittals.

®ooow
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f. Incomplete RFls or RFIs with numerous errors.
2. Engineer's action may include a request for additional information, in which case Engineer's time
for response will start again.

E. 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.

F. RFI Log: Prepare, maintain, and submit a tabular log of RFls organized by the RFI number. Submit log
weekly. Use CSI Log Form 13.2B.

PART 2 - PRODUCTS (Not Used)
PART 3 - EXECUTION

3.1 Construction
A. Anytime a sub contactor is present at job site, the prime contractor shall be on site.

END OF SECTION 01 31 00
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SECTION 01 33 00 - SUBMITTAL PROCEDURES

PART 1 - GENERAL

1.1

A.

B.
C.

1.2

1.3

1.4

SUMMARY

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

See Division 01 Section "Closeout Procedures" for submitting warranties.

See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record
Specifications, and Record Product Data.

DEFINITIONS

Action Submittals: Written and graphic information that requires Engineer’s responsive action.
Informational Submittals: Written information that does not require Engineer’s responsive action.
Submittals may be rejected for not complying with requirements.

COMMENCEMENT

No construction shall start prior to approval of all submittals.

SUBMITTAL PROCEDURES

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. 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.
Electronic submittals shall be in Adobe PDF format.

Substituted items shall be submitted with manufacturer’s descriptive data and must show equality to
item specified. Information on substituted items must be complete, including, but not limited to: design,
construction materials, and construction quality. Engineer will not research information required to
compare equipment. Engineer reserves the right to require specified item.

Contractor has two chances (one submittal and one resubmittal) to substitute a piece of equipment from
specified equipment. If piece of equipment is still unacceptable to engineer, contractor to provide
specified equipment.

Submit manufacturer’s descriptive data within ten (10) working days after award of the contract.
Materials and fixtures shall not be ordered prior to submittal approval. Allow ten (10) working days after
receipt of submittals in the engineer’s office before reviewed submittals will be returned.

Upon completion of the project, and prior to final acceptance payment, submit one (1) set of as-built
drawings and three sets of operating and maintenance instructions (bound in 3-ring binders).

Resubmittal Review: Allow 10 working days for review of each resubmittal.

Identification: Place a permanent label or title block on each submittal for identification.

1. Indicate name of firm or entity that prepared each submittal on label or title block.

2. Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's
review and approval markings and action taken by Engineer.

3. Include the following information on label for processing and recording action taken:

SUBMITTAL PROCEDURES 013300-1
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Project name.

Date.

Name and address of Engineer.

Name and address of Contractor.

Name and address of subcontractor.

Name and address of supplier.

Name of manufacturer.

Submittal number or other unique identifier, including revision identifier.

1) Submittal number shall use Specification Section number followed by a decimal
point and then a sequential number (e.g., 06 10 00.01). Resubmittals shall include
an alphabetic suffix after another decimal point (e.g., 06 10 00.01.A).

i Number and title of appropriate Specification Section.

j. Drawing number and detail references, as appropriate.

k. Location(s) where product is to be installed, as appropriate.

I Other necessary identification.

S@moaooTy

Deviations: Highlight, encircle, or otherwise specifically identify deviations from the Contract Documents
on submittals.

Additional Copies: Unless additional copies are required for final submittal, and unless Engineer

observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final

submittal.

1. Additional copies submitted for maintenance manuals will be marked with action taken and will be
returned.

Transmittal: Package each submittal individually and appropriately for transmittal and handling.

Transmit each submittal using a transmittal form. Engineer will return submittals, without review,

received from sources other than Contractor.

1. Transmittal Form: Use AIA Document G810.

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.

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.

PART 2 - PRODUCTS

2.1

A
B.

ACTION SUBMITTALS
General: Prepare and submit Action Submittals required by individual Specification Sections.

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 printed 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:

Manufacturer's written recommendations.
Manufacturer's product specifications.
Manufacturer's installation instructions.
Manufacturer's catalog cuts.

Wiring diagrams showing factory-installed wiring.
Printed performance curves.

Operational range diagrams.

Compliance with specified referenced standards.
Testing by recognized testing agency.

@m0 ao0Ty
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D.

E.
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4. Number of Copies: Submit one electronic copy of Product Data. Engineer will mark up and return
one electronic copy as a Project Record Document.

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:
a. Dimensions.
b. Identification of products.
C. Fabrication and installation drawings.
d. Roughing-in and setting diagrams.
e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
f. Shopwork manufacturing instructions.
g. Templates and patterns.
h. Schedules.
i. Notation of coordination requirements.
j. Notation of dimensions established by field measurement.
k. Relationship to adjoining construction clearly indicated.
l.

Seal and signature of professional engineer if specified.
m. Wiring Diagrams: Differentiate between manufacturer-installed and field-installed wiring.

2. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit Shop Drawings
on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches.
3. Number of Copies: Submit electronic copy of each submittal. Engineer will return one copy.

Product Schedule or List: As required in individual Specification Sections, prepare a written summary
indicating types of products required for the Work and their intended location.
1. Number of Copies: Submit electronic copy of product schedule or list.

Subcontract List: Prepare a written summary identifying individuals or firms proposed for each portion
of the Work, including those who are to furnish products or equipment fabricated to a special design.
1. Number of Copies: Submit electronic copy of subcontractor list.

PART 3 - EXECUTION

3.1

A.

B.

3.2

C.

D.

CONTRACTOR'S REVIEW

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.

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'S ACTION

General: Engineer will not review submittals that do not bear Contractor's approval stamp and will
return them without action.

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

Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without
review.

Submittals not required by the Contract Documents may not be reviewed and may be discarded.

END OF SECTION 01 33 00
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SECTION 01 40 00 — QUALITY REQUIREMENTS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Quality assurance and control of installation.

B. Tolerances.

C. Manufacturers' field services and reports.

D. Testing and inspections.

1.2 RELATED SECTIONS

A. Section 01 33 00 - Submittals.

B. Individual Specification Sections.

1.3 QUALITY ASSURANCE/CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, Products, services, site conditions, and
workmanship, to produce Work of specified quality.

B. Comply fully with manufacturers' instructions, including each step-in sequence.

C. Should manufacturers' instructions conflict with Contract Documents, request clarification from
Architect/Engineer before proceeding.

D. Comply with specified standards as a minimum quality for the Work except when more stringent
tolerances, codes, or specified requirements indicate higher standards or more precise
workmanship.

E. Perform work by persons qualified to produce workmanship of specified quality.

14 TOLERANCES

A. Monitor tolerance control of installed products to produce acceptable work. Do not permit
tolerances to accumulate.

B. Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with Contract
Documents, request clarification from Engineer before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.

PART 2 — PRODUCTS (Not Used)

PART 3 — EXECUTION (Not Used)

END OF SECTION 01 40 00
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SECTION 01 60 00 - PRODUCT REQUIREMENTS

PART 1 - GENERAL

1.1

1.2

1.3

A.

SUMMARY

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

See Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout.

See Division 23 Sections for specific requirements for warranties on products and installations specified
to be warranted.

DEFINITIONS

Products: Items purchased 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, or

where indicated as a product substitution, to have the indicated qualities related to type, function,
dimension, in-service performance, physical properties, appearance, and other characteristics
that equal or exceed those of specified product.

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

Basis-of-Design Product Specification: Where a specific manufacturer's product is named and
accompanied by the words "basis of design," 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
other named manufacturers.

SUBMITTALS

Substitution Requests: Submit electronic copy 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
a. 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, that will be
necessary to accommodate proposed substitution.
b. Detailed comparison of significant qualities of proposed substitution with those of the Work
specified. Significant qualities may include attributes such as performance, weight, size,
durability, visual effect, and specific features and requirements indicated.

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

d. Samples, where applicable or requested.

e. List of similar installations for completed projects with project names and addresses and

names and addresses of engineers and owners.

PRODUCT REQUIREMENTS 016000 -1
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Comparable Product Requests: Submit electronic copy of each request for consideration. Identify
product or fabrication or installation method to be replaced. Include Specification Section number and
titte and Drawing numbers and titles.

1. 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 10 working
days of receipt of request, or 7 working days of receipt of additional information or documentation,
whichever is later.

Basis-of-Design Product Specification Submittal: Comply with requirements in Division 01 Section
"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, product selected shall be compatible with products previously selected, even if previously
selected products where also options.

PRODUCT DELIVERY, STORAGE, AND HANDLING

Deliver, store, and handle products using means and methods that will prevent damage, deterioration,
and loss, including theft. 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.

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

Storage:

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

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

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

4, Protect stored products from damage and liquids from freezing.

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: Preprinted written warranty published by individual manufacturer for a
product and specifically endorsed by manufacturer to Owner.

2. Special Warranty: Written warranty required by or incorporated into the Contract Documents,
either to extend time limit provided by manufacturer's warranty or to provide more rights for
Owner.

Special Warranties: Prepare a written document that contains appropriate terms and identification,
ready for execution. Submit a draft for approval before final 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 appropriate form properly executed.

PRODUCT REQUIREMENTS 016000-2
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3. Refer to Divisions 2 through 16 Sections for specific content requirements and particular
requirements for submitting special warranties.
C. Submittal Time: Comply with requirements in Division 01 Section "Closeout Procedures."

PART 2 - PRODUCTS

2.1 PRODUCT SELECTION PROCEDURES

A. General Product Requirements: Provide products that comply with the Contract Documents, that are
undamaged and, unless otherwise indicated, that 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.

2. 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.

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

4. Where products are accompanied by the term "as selected," Engineer will make selection.

5. Descriptive, performance, and reference standard requirements in the Specifications establish
"salient characteristics" of products.

2.2 PRODUCT SUBSTITUTIONS

A. Timing: Engineer will consider requests for substitution if received within 10 working days after the
Notice of Award. Requests received after that time may be considered or rejected at discretion of
Engineer.

B. 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 requirements:

1.
2.

No Ok~

Requested substitution does not require extensive revisions to the Contract Documents.
Requested substitution is consistent with the Contract Documents and will produce indicated
results.

Substitution request is fully documented and properly submitted.

Requested substitution will not adversely affect Contractor's Construction Schedule.
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.

23 COMPARABLE PRODUCTS

A. Conditions: Engineer will consider Contractor's request for comparable product 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 requirements:

1.

Evidence that the proposed product does not require extensive 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.

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.

Evidence that proposed product provides specified warranty.

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

PART 3 - EXECUTION (Not Used)

END OF SECTION 01 60 00
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SECTION 01 63 01 - SUBSTITUTIONS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions and
other Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes administrative and procedural requirements for handling requests for substitutions
made after award of the contract.

Related Sections: The following Sections contain requirements that relate to this Section:

1. Division 1 Section “References” specifies the applicability of industry standards to products
specified.
2. Division 1 Section “Submittals” specifies requirements for submitting the Contractor’s

Construction Schedule and the Submittal Schedule.

DEFINITIONS

Definitions in this Article do not change or modify the meaning of other terms used in the Contract
Documents.

Substitutions: Changes in products, materials, equipment, and methods of construction required by the

Contract Documents proposed by the Contractor after award of the Contract are considered to be

requests for substitutions. The following are not considered to be requests for substitutions:

1. Substitutions requested during the bidding period, and accepted by Addendum prior to award of
the Contract, are included in the Contract Documents and are not subject to requirements
specified in this Section for substitutions.

2. Revisions to the Contract Documents requested by the Owner or Engineer.
3. Specified options of products and construction methods included in the Contract Documents.
4. The Contractor’s determination of and compliance with governing regulations and orders issued

by governing authorities.

Contractor has 2 chances (initial submittals and 1 revised submittal) for a substitution. If submittals are
not to the satisfaction of the Engineer, Contractor to provide specified material at no additional cost to
Owner.

SUBMITTALS
Substitution Request Submittal: The Engineer will consider requests for substitution if received within

30 days after commencement of the Work. Requests received more than 30 days after commencement
of the Work may be considered or rejected at the discretion of the Engineer.

1. Submit electronic copy of each request for substitution for consideration. Submit requests in the
form and according to procedures required for change-order proposals.

2. Identify the product or the fabrication for installation method to be replaced in each request.
Include related Specification Section and Drawing numbers.

3. Provide complete documentation showing compliance with the requirements for substitutions, and

the following information, as appropriate:

a. Coordination information, including a list of changes or modifications needed to other
parts of Work and to construction performed by the Owner and separate contractors, that
will be necessary to accommodate the proposed substitution.

b. A detailed comparison of significant qualities of the proposed substitution with those of
the Work specified. Significant qualities may include elements, such as performance,
weight, size, durability, and visual effect.

SUBSTITUTIONS 016301-1
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c. Product Data, including Drawings and descriptions of products and fabrication and
installation procedures.

d. Samples, where applicable or requested.

e. A statement indicating the substitution’s effect on the Contractor's Construction Schedule
compared to the schedule without approval of the substitution. Indicate the effect of the
proposed substitution on overall Contract Time.

f. Costinformation, including a proposal of the net change, if any in the Contract Sum.

g. The Contractor’s certification that the proposed substitution conforms to requirements in
the Contract Documents in every respect and is appropriate for the applications
indicated.

h. The Contractor’s waiver of rights to additional payment or time that may subsequently
become necessary because of the failure of the substitution to perform adequately.

Engineer’s Action: If necessary, the Engineer will request additional information or
documentation for evaluation within one week of receipt of a request for substitution. The
Engineer will notify the Contractor of acceptance or rejection of the substitution within 2 weeks of
receipt of the request, or one week of receipt of additional information or documentation,
whichever is later. Acceptance will be in the form of a change order.

a. Use the product specified if the Engineer cannot make a decision on the use of a
proposed substitute within the time allocated.

Any changes to the electrical, mechanical, structural, or architectural will be the burden of the
Contractor.

Contractor shall submit shop drawings to Engineer of all these changes during submittal process.

PART 2 - PRODUCTS

2.1

A.

SUBSTITUTIONS

Conditions: The Engineer will receive and consider the Contractor’s request for substitution when one
or more of the following conditions are satisfied, as determined by the Engineer. If the following
conditions are not satisfied, the Engineer will return the requests without action except to record
noncompliance with these requirements.

Pob=

10.

Extensive revisions to the Contract Documents are not required.

Proposed changes are in keeping with the general intent of the Contract Documents.

The request is timely, fully documented, and properly submitted.

The specified product or method of construction cannot be provided with the Contract Time. The
Engineer will not consider the request if the product or method cannot be provided as a result of
failure to pursue the Work promptly or coordinate activities properly.

The request is directly related to an “or-equal” clause or similar language in the Contract
Documents.

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

The specified product or method of construction cannot receive necessary approval by a
governing authority, and the requested substitution can be approved.

The specified product or method of construction cannot be provided in a manner that is
compatible with other materials and where the Contractor certifies that the substitution will
overcome the incompatibility.

The specified product or method of construction cannot be coordinated with other materials and
where the Contractor certifies that the proposed substitution can be coordinated.

The specified product or method of construction cannot provide a warranty required by the
Contract Documents and where the Contractor certifies that the prosed substitution provides the
required warranty.
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B. The Contractor’s submittal and the Engineer’s acceptance of Shop Drawings, Product Data, or Samples
for construction activities not complying with the Contract Documents do not constitute an acceptable or
valid request for substitution, nor do they constitute approval.

C. Listed manufacturers are subject to compliance to the specified product on the drawings. Electrical,
dimensions, weights and options shall not require re-engineering by the design team.

D. Substituted product shall not increase cost to owner or design team
PART 3 - EXECUTION (Not Applicable)

END OF SECTION 01 63 01
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SECTION 01 73 00 - EXECUTION

PART 1 - GENERAL

1.1

A.

B.

C.

SUMMARY

This Section includes general procedural requirements governing execution of the Work including, but
not limited to, the following:

Construction layout.

General installation of products.

Progress cleaning.

Starting and adjusting.

Protection of installed construction.

Correction of the Work.

R e e

See Division 01 Section "Closeout Procedures" for submitting final property survey with Project Record
Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.

No construction shall start prior to approval of al submittals.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

A

B.

C.

3.2

A.

B.

EXAMINATION

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

1. Before construction, verify the location and points of connection of utility services.

Existing Utilities: 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 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; and underground electrical services.
2. Furnish location data for work related to Project that must be performed by public utilities serving

Project site.

Acceptance of Conditions: 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. 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
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3.4
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construction, verify dimensions of other construction by field measurements before fabrication.
Coordinate fabrication schedule with construction progress to avoid delaying the Work.

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, submit a request for information to Engineer. Include a detailed
description of problem encountered, together with recommendations for changing the Contract
Documents. Submit requests on CSI Form 13.2A, "Request for Interpretation.”

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.

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.

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.

Anchors and Fasteners: Provide anchors and fasteners as required to anchor each component
securely in place, accurately located and aligned with other portions of the Work.

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 items to 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.
PROGRESS CLEANING

General: Clean Project site and work areas daily, including common areas. Coordinate progress
cleaning for joint-use areas where more than one installer has worked. 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 materials more than 7 days during normal weather or 3 days if the temperature is
expected to rise above 80 deg F.

3. Containerize hazardous and unsanitary waste materials separately from other waste. Mark

containers appropriately and dispose of legally, according to regulations.
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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.

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

Waste Disposal: Burying or burning waste materials on-site will not be permitted. Washing waste
materials down sewers or into waterways will not be permitted.

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.

STARTING AND ADJUSTING

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

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

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

Manufacturer's Field Service: If a factory-authorized service representative is required to inspect field-
assembled components and equipment installation, comply with qualification requirements in

Division 01 Section "Quality Requirements."

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.

CORRECTION OF THE WORK

Repair or remove and replace defective construction. Restore damaged substrates and finishes.
1. Repairing includes replacing defective parts, refinishing damaged surfaces, touching up with
matching materials, and properly adjusting operating equipment.

Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without
visible evidence of repair.
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C. Repair components that do not operate properly. Remove and replace operating components that
cannot be repaired.

D. Remove and replace chipped, scratched, and broken glass or reflective surfaces.

END OF SECTION 01 73 00
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SECTION 01 73 29 - CUTTING AND PATCHING

PART 1 -

1.1
A.
B.

1.2

1.3

PART 2 -

2.1

PART 3 -

3.1

3.2

GENERAL

SUMMARY
This Section includes procedural requirements for cutting and patching.

See Divisions 23 Sections for specific requirements and limitations applicable to cutting and patching
individual parts of the Work.

QUALITY ASSURANCE

Structural Elements: Do not cut and patch structural elements in a manner that could change their load-
carrying capacity or load-deflection ratio.

Operational Elements: Do not cut and patch operating elements and related components in a manner
that results in reducing their capacity to perform as intended or that results in increased maintenance or
decreased operational life or safety.

Miscellaneous Elements: Do not cut and patch miscellaneous elements or related 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 operational life or safety.

Visual Requirements: Do not cut and patch construction in a manner that results in visual evidence of
cutting and patching. Do not cut and patch construction exposed on the exterior or in occupied spaces
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.

WARRANTY
Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or damaged during
cutting and patching operations, by methods and with materials so as not to void existing warranties.

PRODUCTS

MATERIALS
General: Comply with requirements specified in other Sections.

In-Place Materials: Use materials 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
match the visual and functional performance of in-place materials.

EXECUTION

EXAMINATION

Examine surfaces to be cut and patched and conditions under which cutting and patching are to be

performed.

1. Compatibility: Before patching, verify compatibility with and suitability of substrates, including
compatibility with in-place finishes or primers.

2. Proceed with installation only after unsafe or unsatisfactory conditions have been corrected.

PREPARATION

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.
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B. Adjoining Areas: Avoid interference with use of adjoining areas or interruption of free passage to
adjoining areas.

C. 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.

3.3 PERFORMANCE

A. 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 original condition.

B. 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 slots as small as possible, neatly to 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. Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions to be removed.
Cap, valve, or plug and seal remaining portion of pipe or conduit to prevent entrance of moisture
or other foreign matter after cutting.

4, Proceed with patching after construction operations requiring cutting are complete.

C. 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 possible. Provide
materials and comply with installation requirements of the existing building.

1. Inspection: Where feasible, test and inspect patched areas after completion to demonstrate
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 eliminate evidence of patching and
refinishing.

3. Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an even-plane

surface of uniform appearance.

D. Cleaning: Clean areas and spaces where cutting and patching are performed. Completely remove
paint, mortar, oils, putty, and similar materials.

E. Roof patching: Contractor is responsible for keeping existing foam roof weather tight. Contractor to
patch and repair any damages to roof caused by construction of this project. Patch and repair shall be
per roofing manufacturer’s instructions.

END OF SECTION 01 73 29
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SECTION 01 74 19 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY

This Section includes administrative and procedural requirements for the following:
1. Disposing of nonhazardous demolition 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 materials resulting from demolition or selective
demolition operations.

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

Salvage and Reuse: Recovery of demolition or construction waste and subsequent incorporation into
the Work.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.1

3.2

A.

3.3

All existing equipment and control sensors and equipment shall be offered to the owner and shall be
delivered to owner on site. All equipment becomes property of the contractor and shall be removed from
site.

PLAN IMPLEMENTATION

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

DISPOSAL OF WASTE

General: Remove waste materials from Project site and legally dispose of them in a landfill acceptable
to authorities having jurisdiction.

1. Except as otherwise specified, do not allow 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: Transport waste materials and dispose of at designated spoil areas on Owner's property.

Disposal: Transport waste materials off Owner's property and legally dispose of them.

END OF SECTION 01 74 19
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SECTION 01 77 00 - CLOSEOUT PROCEDURES

PART 1 - GENERAL

1.1

1.2

1.3

A.

SUMMARY

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

1. Inspection procedures.
2. Warranties.
3. Final cleaning.

See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record
Specifications, and Record Product Data.

See Divisions 23 Sections for specific closeout and special cleaning requirements for the Work in those
Sections.
SUBSTANTIAL COMPLETION

Preliminary Procedures: Before requesting inspection for determining date of Substantial Completion,
complete the following. List items below that are incomplete in request.

1. Prepare a list of items to be completed and corrected (punch list), the value of items on the list,
and reasons why the Work is not complete.

2. Submit specific warranties, workmanship bonds, maintenance service agreements, final
certifications, and similar documents.

3. Obtain and submit releases permitting Owner unrestricted use of the Work and access to
services and utilities. Include occupancy permits, operating certificates, and similar releases.

4, Prepare and submit Project Record Documents, operation and maintenance manuals, and similar
final record information.

5. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.
Label with manufacturer's name and model number where applicable.

6. Complete startup testing of systems.

7. Submit test/adjust/balance records.

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

9 Submit changeover information related to Owner's occupancy, use, operation, and maintenance.

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

Inspection: Submit a written request for inspection for Substantial Completion. 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

Preliminary Procedures: Before requesting final inspection for determining date of Final Completion,

complete the following:

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

2. Submit evidence of final, continuing insurance coverage complying with insurance requirements.

3. Submit pest-control final inspection report and warranty.
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A.

1.5

A.

B.

C.
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4, Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment,
and systems.

Inspection: Submit a written request for final inspection for acceptance. On receipt of request, Engineer

will either proceed with inspection or notify Contractor of unfulfilled requirements. Engineer will prepare

a final 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)

Preparation: Submit electronic copy 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, starting with exterior areas first and 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.

WARRANTIES

Submittal Time: 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.

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

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as
necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch 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.

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

PART 2 - PRODUCTS

2.1

A.

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.

PART 3 - EXECUTION

3.1

A.

B.

FINAL CLEANING

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

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 portion of Project:
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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.

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

deposits.

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

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 original condition.

Remove debris and surface dust from limited access spaces, including roofs, plenums,

shafts, trenches, equipment vaults, manholes, attics, and similar spaces.

Sweep concrete floors broom clean in unoccupied spaces.

Remove labels that are not permanent.

Touch up and otherwise repair and restore marred, exposed finishes and surfaces.

Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that

already show evidence of repair or restoration.

1) Do not paint over "UL" and similar labels, including mechanical and electrical
nameplates.

Wipe surfaces of mechanical and electrical equipment and similar equipment. Remove

excess lubrication, paint and mortar droppings, and other foreign substances.

Replace parts subject to unusual operating conditions.

Leave Project clean and ready for occupancy.

C. Comply with safety standards for cleaning. Do not burn waste materials. Do not bury debris or excess
materials on Owner's property. Do not discharge volatile, harmful, or dangerous materials into drainage
systems. Remove waste materials from Project site and dispose of lawfully.

END OF SECTION 01 77 00
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SECTION 01 78 23 - OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL

1.1

1.2

A.

B.

A.

SUMMARY

This Section includes administrative and procedural requirements for preparing operation and
maintenance manuals, including the following:

1. Operation manuals for systems, subsystems, and equipment.

2. Maintenance manuals for the care and maintenance of systems and equipment.

See Divisions 23 Sections for specific operation and maintenance manual requirements for the Work in
those Sections.

SUBMITTALS

Manual: Submit one copy of each manual in final form at least 10 days before final inspection. Engineer

will return copy with comments within 10 days after final inspection.

1. Correct or modify each manual to comply with Engineer's comments. Submit 3 copies of each
corrected manual within 10 days of receipt of Engineer's comments, in lieu of hard copies, USB
thumb drives can be used with owner’s approval.

PART 2 - PRODUCTS

2.1

2.2

A

B.

C.

D.

A.

B.

MANUALS, GENERAL

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 a title page, table of contents, and manual contents.

Title Page: Enclose title page in transparent plastic sleeve. Include the following information:
Subject matter included in manual.

Name and address of Project.

Name and address of Owner.

Date of submittal.

Name, address, and telephone number of Contractor.

Name and address of Engineer.

Cross-reference to related systems in other operation and maintenance manuals.

Noohr~wb =

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.

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.

1. Provide a final review copy to engineer prior to final submittal to owner.
2. Final submittal to owner shall include all of the engineer's comments.
3. Provide owner with (2) USB thumb drives of the manuals.

a. Identify each binder on front and spine, with printed title "OPERATION AND
MAINTENANCE MANUAL," Project title or name, and subject matter of contents. Indicate
volume number for multiple-volume sets.

OPERATION MANUALS

Content: In addition to requirements in this Section, include operation data required in individual
Specification Sections and equipment descriptions, operating standards, operating procedures,
operating logs, wiring and control diagrams, and license requirements.

Descriptions: Include the following:
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Product name and model nhumber.

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.

©CoNo>OA~®N =

Operating Procedures: Include start-up, break-in, and control procedures; stopping and normal
shutdown instructions; routine, normal, seasonal, and weekend operating instructions; and required
sequences for electric or electronic systems.

Systems and Equipment Controls: Describe the sequence of operation, and diagram controls as
installed.

PRODUCT MAINTENANCE MANUAL

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.

Product Information: Include the following, as applicable:

1. Product name and model number.

2. Manufacturer's name.

3. Color, pattern, and texture.

4, Material and chemical composition.

5. Reordering information for specially manufactured products.

Maintenance Procedures: Include manufacturer's written recommendations and inspection procedures,
types of cleaning agents, methods of cleaning, schedule for cleaning and maintenance, and repair
instructions.

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.

SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL

Content: For each system, subsystem, and piece of equipment not part of a system, include source
information, manufacturers' maintenance documentation, maintenance procedures, maintenance 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.

Manufacturers' Maintenance Documentation: Manufacturers' maintenance documentation including
maintenance instructions, drawings and diagrams for maintenance, nomenclature of parts and
components, and recommended spare parts for each component part or piece of equipment:
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Maintenance Procedures: Include test and inspection instructions, troubleshooting guide, disassembly
instructions, and adjusting instructions that detail essential maintenance procedures:

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.

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.

TEST AND BALANCE REPORT

Include final copy of Test and Balance Report.

MANUFACTURER’S START UP REPORT

Include all manufacturer’s start up report.
EXECUTION

MANUAL PREPARATION

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.

Manufacturers' Data: 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.

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 original Project Record Documents as part of operation and maintenance manuals.

Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and
maintenance documentation.

END OF SECTION 01 78 23
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SECTION 01 78 39 - PROJECT RECORD DOCUMENTS

PART 1 - GENERAL

1.1

A.

B.

1.2

A.

B.

C.

SUMMARY

This Section includes administrative and procedural requirements for Project Record Documents,
including the following:

1. Record Drawings.

2. Record Specifications.

3. Record Product Data.

See Divisions 23 Sections for specific requirements for Project Record Documents of the Work in those
Sections.
SUBMITTALS

Record Drawings: Comply with the following:
1. Number of Copies: Submit one set of marked-up Record Prints.

Record Specifications: Submit one copy of Project's Specifications, including addenda and contract
modifications.

Record Product Data: Submit one copy of each Product Data submittal.

PART 2 - PRODUCTS

2.1

A

22

A.

RECORD DRAWINGS

Record Prints: Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop
Drawings.

1. Preparation: Mark Record Prints to show the actual installation where installation varies from that
shown originally.
a. Give particular attention to information on concealed elements that would be difficult to
identify or measure and record later.
b. Record data as soon as possible after obtaining it. Record and check the markup before
enclosing concealed installations.
2. Mark the Contract Drawings or Shop Drawings, whichever is most capable of showing actual

physical conditions, completely and accurately. If Shop Drawings are marked, show cross-
reference on the Contract Drawings.

3. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish between
changes for different categories of the Work at same location.

4, Note Construction Change Directive numbers, alternate numbers, Change Order numbers, and
similar identification, where applicable.

5. If any substitutions are made from scheduled products, Contractor is to mark schedules to reflect

what was installed.
6. Mark to be in Red pen.
7. Submit Record Drawings to Engineer.

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.
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PART 3 - EXECUTION

3.1 RECORDING AND MAINTENANCE
A. Recording: Maintain one copy of each submittal during the construction period for Project Record
Document purposes. Post changes and modifications to Project Record Documents as they occur; do
not wait until the end of Project.
B. 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, 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 01 78 39
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SECTION 01 79 00 - DEMONSTRATION AND TRAINING

PART 1 - GENERAL

1.1

A.

B.

1.2

A.

1.3

A.

SUMMARY

This 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 equipment.

See Divisions 23 Sections for specific requirements for demonstration and training for products in those
Sections.
SUBMITTALS

Instruction Program: Submit two copies of outline of instructional program for demonstration and
training, including 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.

QUALITY ASSURANCE

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

2.1

A.

B.

INSTRUCTION PROGRAM

Program Structure: Develop an instruction program that includes individual training modules for each
system and equipment not part of a system, as required by individual Specification Sections.

Training Modules: Develop a learning 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:

1. Basis of System Design, Operational Requirements, and Criteria: Include system and equipment
descriptions, operating standards, regulatory requirements, equipment function, operating
characteristics, limiting conditions, and performance curves.

2. Documentation: Review emergency, operations, and maintenance manuals; Project Record
Documents; identification systems; warranties and bonds; and maintenance service agreements.
3. Emergencies: Include instructions on stopping; shutdown instructions; operating instructions for

conditions outside normal operating limits; instructions on meaning of warnings, trouble
indications, and error messages; and required sequences for electric or electronic systems.

4. Operations: Include startup, break-in, control, and safety procedures; stopping and normal
shutdown instructions; routine, normal, seasonal, and weekend operating instructions; operating
procedures for emergencies and equipment failure; and required sequences for electric or
electronic systems.

5. Adjustments: Include alignments and checking, noise, vibration, economy, and efficiency
adjustments.

6. Troubleshooting: Include diagnostic instructions and test and inspection procedures.

7. Maintenance: Include inspection procedures, types of cleaning agents, methods of cleaning,

procedures for preventive and routine maintenance, and instruction on use of special tools.
8. Repairs: Include diagnosis, repair, and disassembly instructions; instructions for identifying parts;
and review of spare parts needed for operation and maintenance.
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PART 3 - EXECUTION

3.1 INSTRUCTION

A. Facilitator: Engage a qualified facilitator to prepare instruction program and training modules, to
coordinate instructors, and to coordinate between Contractor and Owner for number of participants,
instruction times, and location.

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems,
subsystems, and equipment not part of a system.

1. Owner will furnish an instructor to describe Owner's operational philosophy.

C. 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 with at least seven days advance notice.

END OF SECTION 01 79 00
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SECTION 22 05 00 - COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following:
1. Piping materials and installation instructions common to most piping systems.
2. Dielectric fittings.
3. Equipment installation requirements common to equipment sections.

1.2 DEFINITIONS

A. Finished Spaces: Spaces other than plumbing and electrical equipment rooms, furred spaces, pipe
chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces,
crawlspaces, and tunnels.

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces
and plumbing equipment rooms.

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient temperatures
and weather conditions. Examples include rooftop locations.

D. Concealed, Interior Installations: Concealed from view and protected from physical contact by building
occupants. Examples include above ceilings and in chases.

E. Concealed, Exterior Installations: Concealed from view and protected from weather conditions and
physical contact by building occupants but subject to outdoor ambient temperatures. Examples include
installations within unheated shelters.

1.3 SUBMITTALS
A. Welding certificates.

w

Company welding procedures.

C. See section 01 33 00 for submittal requirements.

1.4 QUALITY ASSURANCE

A. Electrical Characteristics for Plumbing Equipment: Equipment of higher electrical characteristics may
be furnished provided such proposed equipment is approved in writing and connecting electrical
services, circuit breakers, and conduit sizes are appropriately modified. If minimum energy ratings or
efficiencies are specified, equipment shall comply with requirements.

B. Reference Building Codes and Standards:
1 IBC — 2024 International Building Code
2 UMC — 2024 Uniform Mechanical Code
3 UPC — 2024 Uniform Plumbing Code
4, IFC — 2024 International Fire Code
5. NFPA — National Fire Protection Association
6 NEC — National Electrical Code
7 Nevada State Regulatory Agencies
8 ANSI — American National Standards Institute
9. SMACNA - Sheet Metal and Air Conditioning Contractors National Association
10. ASME — American Society of Mechanical Engineers
11. UL - Underwriters Laboratory
12. 2024 - International Energy Conservation Code
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PART 2 - NOT USED

PART 3 - EXECUTION

3.1 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
A. Install equipment to allow maximum possible headroom unless specific mounting heights are not
indicated.
B. Install equipment level and plumb, parallel, and perpendicular to other building systems and

components in exposed interior spaces, unless otherwise indicated.

C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components.
Connect equipment for ease of disconnecting, with minimum interference to other installations. Extend
grease fittings to accessible locations.

D. Install equipment to allow right of way for piping installed at required slope.

END OF SECTION 22 05 00
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SECTION 22 05 29 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

A.

1.2

A.

B.

1.3

A.
B.

C.

1.4

A

1.5

A.

B.

SUMMARY

Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.
Thermal-hanger shield inserts.
Fastener systems.

Pipe positioning systems.
Equipment supports.

R e

PERFORMANCE REQUIREMENTS

Delegated Design: Design trapeze pipe hangers and equipment supports, including comprehensive
engineering analysis by a qualified State of Nevada Professional Engineer, using performance
requirements and design criteria indicated.

Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand the
effects of gravity loads and stresses within limits and under conditions indicated according to
ASCE/SEI 7.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: Signed and sealed by a qualified State of Nevada Professional Engineer. Show
fabrication and installation details and include calculations for the following; include Product Data for
components:

1. Trapeze pipe hangers.

2. Equipment supports.

Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements
and design criteria, including analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

INFORMATIONAL SUBMITTALS

Welding certificates.

QUALITY ASSURANCE

Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure
Vessel Code.

PART 2 - PRODUCTS

2.1

A.

METAL PIPE HANGERS AND SUPPORTS

Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.

3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
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4, 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.

Stainless-Steel Pipe Hangers and Supports:
1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support
bearing surface of piping.
3. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

Copper Pipe Hangers:

1. Description: MSS SP-58, Types 1 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.

THERMAL-HANGER SHIELD INSERTS

Insulation-Insert Material for Cold Piping: ASTM C 552, Type Il cellular glass with 100-psig or
ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and
vapor barrier.

Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type | calcium silicate
with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive
strength.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.

For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air
temperature.

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.

PIPE POSITIONING SYSTEMS

Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning piping
in pipe spaces; for plumbing fixtures in commercial applications.

EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel
shapes.

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, 28-day compressive strength.
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PART 3 - EXECUTION

3.1 HANGER AND SUPPORT INSTALLATION

A. 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.

B. 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.

C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

D. Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4
inches 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.

E. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste piping
connections to each plumbing fixture.

F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers,
and other accessories.

G. Equipment Support Installation: Fabricate from welded-structural-steel shapes.

H. Install hangers and supports to allow 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.

l. Install lateral bracing with pipe hangers and supports to prevent swaying.

J. 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 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.

K. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from
movement will not be transmitted to connected equipment.

L. 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.

M. Insulated Piping:

1. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with
clamp sized to match OD of insert.
C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill
interior voids with insulation that matches adjoining insulation.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate
for pipe NPS 4 and larger if pipe is installed on rollers.
3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields shall
span an arc of 180 degrees.
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a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate
for pipe NPS 4 and larger if pipe is installed on rollers.
4. Shield Dimensions for Pipe: Not less than the following:
a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b. NPS 4: 12 inches long and 0.06 inch thick.
C. NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
d. NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.
e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.
5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of length at
least as long as protective shield.
6. 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 lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS
Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop
welded because of shipping size limitations.

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 3/4 inches.

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 and metal trapeze pipe hangers and attachments for
general service applications.

Use stainless-steel pipe hangers and stainless-steel attachments for stainless-steel piping and tubing.

Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
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H. Use padded hangers for piping that is subject to scratching.
l. Use thermal-hanger shield inserts for insulated piping and tubing.

J. 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 Type 1): For suspension of noninsulated or insulated,
stationary pipes NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 to
NPS 24, requiring up to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4
to NPS 36, requiring clamp flexibility and up to 4 inches of insulation.

4, Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary pipes
NPS 1/2 to NPS 8.

5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe
base stanchion support and cast-iron floor flange or carbon-steel plate.

7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe
base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain
pipe.

8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if
longitudinal movement caused by expansion and contraction might occur.

9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal
movement caused by expansion and contraction might occur but vertical adjustment is not
necessary.

K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections,
install the following types:
1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to
NPS 24 if longer ends are required for riser clamps.

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections,
install the following types:
1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe
hangers from concrete ceiling.
2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction,
to attach to top flange of structural shape.
3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams,
channels, or angles.
4, Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are
considerable and rod sizes are large.
C-Clamps (MSS Type 23): For structural shapes.
Welded-Steel Brackets: For support of pipes from below, or for suspending from above by using
clip and rod. Use one of the following for indicated loads:
a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.
8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

No

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections,
install the following types:
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1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that
matches adjoining insulation.

2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent
crushing insulation.

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

0. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:
1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4
inches.
2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with springs.
3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor
to 25 percent to allow expansion and contraction of piping system from base support.

P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in
piping system Sections.

Q. Use powder-actuated fasteners instead of building attachments where required in concrete construction.

R. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste
piping for plumbing fixtures.

END OF SECTION 22 05 29
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SECTION 22 05 48-VIBRATION AND SEISMIC CONTROLS FOR PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

A.

1.2

SUMMARY

Seismic bracing for plumbing systems (equipment, piping, and conduit) and mechanical systems (flue,
combustion air, ducting, and equipment) shall comply with all applicable requirements of the 2024
International Building Code (IBC) including all applicable provisions of the American Society of Civil
Engineers (ASCE) Minimum Design Loads for Buildings and Other Structures (ASCE Standard 7-22).
Basic seismic design criteria for each project shall be as listed on the structural drawings for that project.

Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most
current version of one of the following design manuals (no exceptions):

1. International Seismic Application Technology (ISAT) Design Manual
2. Mason Industries Seismic Restraint Design Manual

3. Kinetics Noise Control Seismic Design Manual

4. Vibro-Acoustics Seismic Design Manual

A complete bound copy of the applicable design manual shall be provided to the Owner at the beginning
of the construction period for use/reference during the course of the project.

Component Importance Factors (Ip) for all plumbing equipment, piping, and conduit shall be determined
and assigned in accordance with ASCE Standard 7-22 Section 13.1.3.

SUBMITTALS

The Contractor shall provide the required number of seismic shop drawing submittal sets for review and
approval by the Owner. Submittals shall include a comprehensive set of shop drawings clearly depicting
the seismic bracing requirements for all plumbing equipment, piping, and conduit. Any equipment that
does not require seismic bracing shall be specifically identified in the submittal, and the reason for
exemption shall be provided.

Submittals shall be fully coordinated with the structural drawings and shall include all applicable
structural attachment details. Seismic bracing shop drawings shall include all vertical support anchorage
loads and all seismic bracing anchorage loads. Each specific load shall be indicated and the structural
element that the support is attached to shall be clearly depicted/identified. Seismic bracing submittals
shall be stamped and signed by a mechanical, structural, or civil engineer licensed in the State of
Nevada.

Seismic shop drawing submittals will be reviewed by both the mechanical engineer and the structural
engineer.

INFORMATIONAL SUBMITTALS

Welding certificates.

Field quality-control reports.

QUALITY ASSURANCE

Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more
stringent.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

An authorized representative of the seismic bracing system manufacturer shall visit the job site during
the construction period to confirm that the seismic bracing installation complies with the shop drawings,
with all applicable code requirements, and with the seismic bracing system manufacturer’'s written
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installation requirements and associated details. A minimum of three site visits shall be provided, with
the first visit scheduled just prior to installation of the first seismic braces, the second visit at the
approximate midpoint of construction, and the third visit when the seismic bracing installation is
complete (and prior to installation of ceilings).

A written report shall be issued within one week of each site visit summarizing the observations made
during the site visit and listing all required corrective actions and/or deficiencies.

Site visits shall be coordinated with the Owner and shall be scheduled in writing a minimum of two
weeks prior to the proposed site visit date.

After all equipment installation is complete and all seismic bracing has been verified, the authorized
representative that conducted the field verification shall issue a letter certifying that the installation is
complete and that the installation complies with the specified requirements.

SPECIAL INSPECTION

Special inspections will be arranged and paid for by the Owner when and if required by 2024 IBC
Section 1704. When special inspection is required for a system or item of equipment the Contractor
shall be available on site during each special inspection to facilitate the on-site review process.

PART 2 - PRODUCTS

2.1

22

A.

B.

A.

PERFORMANCE REQUIREMENTS

Wind-Restraint Loading:

1. Basic Wind Speed: 130 mph.

2. Building Classification Category: C.

3. Minimum 10 Ib./sq. ft. multiplied by maximum area of HYAC component projected on vertical
plane normal to wind direction, and 45 degrees either side of normal.

Seismic-Restraint Loading:
1. Site Class as Defined in the IBC: CD.
2. Assigned Seismic Risk as Defined in the IBC: D.

a. Component Importance Factor: 1.0.
b. Component Response Modification Factor: 6.0 for air-side units and ducts of sheet metal;
wet-side components: 2.5.
C. Component Amplification Factor: 2.5 for air-side components and 1.0 for wet-side
components.
3. Design Spectral Response Acceleration Parameter at Short Periods (0.2 Second): 2.22g.
4. Design Spectral Response Acceleration Parameter at 1-Second Period: 0.69g.

SEISMIC RESTRAINTS

Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most
current version of one of the following design manuals (no exceptions):

1. International Seismic Application Technology (ISAT) Design Manual
2. Mason Industries Seismic Restraint Design Manual

3. Kinetics Noise Control Seismic Design Manual

4. Vibro-Acoustics Seismic Design Manual

PART 3 - EXECUTION

3.1

A

B.

APPLICATIONS

Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by an
agency acceptable to authorities having jurisdiction.

Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to
receive them and where required to prevent buckling of hanger rods due to seismic forces.
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Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of
components so strength is adequate to carry present and future static and seismic loads within specified
loading limits.

VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION

Installation of vibration isolators must not cause any change of position of equipment, piping resulting in
stresses or misalignment.

Equipment Restraints:

1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate snubbers as
close as possible to vibration isolators and bolt to equipment base and supporting structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between
anchor and adjacent surface exceeds 0.125 inch.

3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities

having jurisdiction that provides required submittals for component.

Piping Restraints:
1. Comply with requirements in MSS SP-127.

2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80
feet o.c.
3. Brace a change of direction longer than 12 feet.

Install cables so they do not bend across edges of adjacent equipment or building structure.

Install seismic-restraint devices using methods approved by an agency acceptable to authorities having
jurisdiction that provides required submittals for component.

Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient
media between anchor bolt and mounting hole in concrete base.

Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient
media where equipment or equipment-mounting channels are attached to wall.

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.

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 gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design
strength.
3. 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.

4, Set anchors to manufacturer's recommended torque, using a torque wrench.

5. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.

ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

Install flexible connections in piping where they cross seismic joints, where adjacent sections or
branches are supported by different structural elements, and where the connections terminate with
connection to equipment that is anchored to a different structural element from the one supporting the
connections as they approach equipment. Comply with requirements in Section 23 21 13 “Hydronic
Piping” for piping flexible connections.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
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B. Perform tests and inspections.
C. Tests and Inspections:
1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to
authorities having jurisdiction.
2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained

component (unless post connection testing has been approved), and with at least seven days’
advance notice.

3. Obtain Architect’s approval before transmitting test loads to structure. Provide temporary load-
spreading members.
4, Test to 90 percent of rated proof load of device.
5. Measure isolator restraint clearance.
6. Measure isolator deflection.
7. Verify snubber minimum clearances.
D. Remove and replace malfunctioning units and retest as specified above.
E. Prepare test and inspection reports.

3.5 ADJUSTING
A. Adjust isolators after piping system is at operating weight.

B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. After
equipment installation is complete, adjust limit stops so they are out of contact during normal operation.

END OF SECTION 22 05 48
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SECTION 22 05 53 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A. Metal Labels for Equipment:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Brimar Industries, Inc.
b. Craftmark Pipe Markers.
C. LEM Products Inc.
d. Marking Services, Inc.

2. Material and Thickness: anodized aluminum, 0.032-inch minimum thickness, and having
predrilled or stamped holes for attachment hardware.

3. Letter Color: White.

4. Background Color: Black.

5. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch.

6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch
for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing
distances. Include secondary lettering two-thirds to three-quarters the size of principal lettering.

7. Fasteners: Stainless-steel rivets.
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
B. Plastic Labels for Equipment:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Brimar Industries, Inc.

b. Craftmark Pipe Markers.
C. LEM Products Inc.
d. Marking Services, Inc.

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch-
thick, and having predrilled holes for attachment hardware.

3. Letter Color: White.

4, Background Color: Black.

5. Maximum Temperature: Able to withstand temperatures up to 160 deg F.

6. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch.

7. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch
for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing
distances. Include secondary lettering two-thirds to three-quarters the size of principal lettering.

8. Fasteners: Stainless-steel rivets.

9. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 22 05 53-1



2.2

mmo o

23

Douglas County School District
2026 Rooftop Unit Replacement - Various Sites

Label Content: Include equipment's Drawing designation or unique equipment number, drawing
numbers where equipment is indicated (plans, details, and schedules), and the Specification Section
number and title where equipment is specified.

Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.
Tabulate equipment identification number, and identify Drawing numbers where equipment is indicated
(plans, details, and schedules) and the Specification Section number and title where equipment is
specified. Equipment schedule shall be included in operation and maintenance data.

WARNING SIGNS AND LABELS

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Brimar Industries, Inc.

2. Craftmark Pipe Markers.

3. LEM Products Inc.

4. Marking Services Inc.

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick,
and having predrilled holes for attachment hardware.

Letter Color: White.
Background Color: Red.
Maximum Temperature: Able to withstand temperatures up to 160 deg F.

Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4
inch.

Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for
viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.
Include secondary lettering two-thirds to three-quarters the size of principal lettering.

Fasteners: Stainless-steel rivets.
Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

Label Content: Include caution and warning information plus emergency notification instructions.

PIPE LABELS

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Brimar Industries, Inc.

2. Craftmark Pipe Markers.

3. LEM Products Inc.

4. Marking Services Inc.

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating
service, and showing flow direction according to ASME A13.1.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to
attach to pipe without fasteners or adhesive.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

Pipe Label Contents: Include identification of piping service using same designations or abbreviations

as used on Drawings; also include 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: Size letters according to ASME A13.1 for piping.
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PART 3 - EXECUTION

3.1 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.
3.2 PIPE LABEL INSTALLATION
A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in

finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, 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 and on both sides of 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 along each run. Reduce intervals to 25 feet in areas of
congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

B. Pipe Label Color Schedule:
1. Natural Gas Piping: Black letters on yellow background.

END OF SECTION 22 05 53
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SECTION 22 11 17 - DRAIN PIPING

PART 1 - GENERAL

1.1

1.2

1.3

A.

A

A

SUMMARY

Section includes equipment drain pipes, tubes, and fittings inside buildings.

ACTION SUBMITTALS

Product Data: For transition fittings and dielectric fittings.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

PART 2 - PRODUCTS

2.1

22

23

24

A.

A
B.
C.

A.
B.
C.

A.

B.
C.

PIPING MATERIALS

Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials,
and joining methods for specific services, service locations, and pipe sizes.

COPPER TUBE AND FITTINGS

Hard Copper Tube: ASTM B 88, Type M water tube, drawn temper.

Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.

Copper Unions:

1. MSS SP-123.

2. Cast-copper-alloy, hexagonal-stock body.

3. Ball-and-socket, metal-to-metal seating surfaces.
4, Solder-joint or threaded ends.

PIPING JOINING MATERIALS

Solder Filler Metals: ASTM B 32, lead-free alloys.

Flux: ASTM B 813, water flushable.

Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty
brazing unless otherwise indicated.

TRANSITION FITTINGS

General Requirements:

1. Same size as pipes to be joined.
2. Pressure rating at least equal to pipes to be joined.
3. End connections compatible with pipes to be joined.

Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
Plastic-to-Metal Transition Fittings:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Colonial Engineering, Inc.
b. NIBCO INC.
C. Spears Manufacturing Company.
2. Description:
a. CPVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions.
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b. One end with threaded brass insert and one solvent-cement-socket or threaded end.

DIELECTRIC FITTINGS

General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive
insulating material. Include end connections compatible with pipes to be joined.

Dielectric Unions:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. HART Industrial Unions, LLC.
b. Watts.
C. Wilkins.
d. Zurn Industries, LLC.
2. Standard: ASSE 1079.
3. Pressure Rating: 150 psig.
4. End Connections: Solder-joint copper alloy and threaded ferrous.

PART 3 - EXECUTION

3.1

A

3.2

PIPING INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water
piping. Indicated locations and arrangements are used to size pipe and calculate friction loss,
expansion, and other design considerations. Install piping as indicated unless deviations to layout are
approved on coordination drawings.

Install piping concealed from view and protected from physical contact by building occupants unless
otherwise indicated and except in equipment rooms and service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles
or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and
coordinate with other services occupying that space.

Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than the
system pressure rating used in applications below unless otherwise indicated.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Install unions in copper and CPUC tubing at final connection to each piece of equipment, machine, and
specialty.

JOINT CONSTRUCTION

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before
assembly.

Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. Join copper
tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."

Joint Construction for Solvent-Cemented Plastic Piping: Clean and dry joining surfaces. Join pipe and

fittings according to the following:

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
Apply primer.

2. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.
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Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping
systems.
TRANSITION FITTING INSTALLATION

Install transition couplings at joints of dissimilar piping.

DIELECTRIC FITTING INSTALLATION
Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.

Dielectric Fittings for NPS 2 and Smaller: Use dielectric couplings or nipples.

HANGER AND SUPPORT INSTALLATION

Comply with requirements for seismic-restraint devices in Section 22 05 48 "Vibration and Seismic
Controls for Plumbing Piping and Equipment."

Comply with requirements for pipe hanger, support products, and installation in Section 22 05 29
"Hangers and Supports for Plumbing Piping and Equipment.”
1. Vertical Piping: MSS Type 8 or 42, clamps.
2. Individual, Straight, Horizontal Piping Runs:
a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
C. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.
3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. Support
pipe rolls on trapeze.
4. Base of Vertical Piping: MSS Type 52, spring hangers.

Support vertical piping and tubing at base and at each floor.
Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.

Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod
diameters:

1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.

2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.

3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.

Install supports for vertical copper tubing every 10 feet.

Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written
instructions.

CONNECTIONS
Drawings indicate general arrangement of piping, fittings, and specialties.

When installing piping adjacent to equipment and machines, allow space for service and maintenance.

FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. Piping Inspections:
a. Do not enclose, cover, or put piping into operation until it has been inspected and approved
by authorities having jurisdiction.
b. During installation, notify authorities having jurisdiction at least one day before inspection

must be made. Perform tests specified below in presence of authorities having jurisdiction:

1) Roughing-in Inspection: Arrange for inspection of piping before concealing or closing
in after roughing in and before setting fixtures.

2) Final Inspection: Arrange for authorities having jurisdiction to observe tests specified
in "Piping Tests" Subparagraph below and to ensure compliance with requirements.
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C. Reinspection: If authorities having jurisdiction find that piping will not pass tests or
inspections, make required corrections, and arrange for reinspection.
d. Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.
2. Piping Tests:
a. Test for leaks and defects in new piping and parts of existing piping that have been altered,

extended, or repaired. If testing is performed in segments, submit a separate report for
each test, complete with diagram of portion of piping tested.

b. Repair leaks and defects with new materials, and retest piping or portion thereof until
satisfactory results are obtained.
C. Prepare reports for tests and for corrective action required.
B. Prepare test and inspection reports.
3.8 CLEANING
A. Clean and flush piping of all debris, use a filter at the end of discharge so debris do not go into drains.
3.9 PIPING SCHEDULE
A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in

applications below unless otherwise indicated.
B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.

D. Equipment drain for mechanical equipment shall have a trap per manufacturer’s instructions and be the
following:
1. Hard copper tube, ASTM B 88, Type M; wrought copper, solder-joint fittings, and soldered joints.

END OF SECTION 22 11 17
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SECTION 22 11 24 - FACILITY NATURAL-GAS PIPING

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

1.6

SUMMARY

Section Includes:

1. Pipes, tubes, and fittings.

2. Piping specialties.

3. Piping and tubing joining materials.
4 Valves.

PERFORMANCE REQUIREMENTS

Minimum Operating-Pressure Ratings:
1. Piping and Valves: 100 psig minimum unless otherwise indicated.

Natural-Gas System Pressure within Buildings: More than 0.5 psig but not more than 2 psig.
Delegated Design: Design restraints and anchors for natural-gas piping and equipment, including
comprehensive engineering analysis by a qualified State of Nevada Professional engineer, using
performance requirements and design criteria indicated.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and elevations,
sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment
guides, expansion joints and loops, and attachments of the same to building structure. Detail location of
anchors, alignment guides, and expansion joints and loops.

Delegated-Design Submittal: For natural-gas piping and equipment indicated to comply with
performance requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

1. Detail fabrication and assembly of seismic restraints.

2. Design Calculations: Calculate requirements for selecting seismic restraints.
INFORMATIONAL SUBMITTALS

Welding certificates.

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and maintenance data.

QUALITY ASSURANCE

Steel Support Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel."

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure
Vessel Code.

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.
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PART 2 - PRODUCTS

2.1

A.

2.2

23

PIPES, TUBES, AND FITTINGS

Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
2. Wrought-Steel Welding Fittings: ASTM A 234/A 234M for butt welding and socket welding.

3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and
threaded ends.

4, Protective Coating for Underground Piping: Factory-applied, three-layer coating of epoxy,
adhesive, and PE.
a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.

PIPING SPECIALTIES

Flexible Hose Connectors:

1. Flexible hose connector to accommodate any thermal expansion, contraction, or seismic
movement of the connected equipment.

2. Capable of compensating for lateral movement and vibration.

3 Manufactured complete with section of corrugated metal hose, compatible braid, with inlet and

outlet connections as required.

4, CSA / AGA certified.

5. Products:
a. Metraflex Company model GASCT, threaded ends
b. Metraflex Company model GASCW, flanged ends

C. Or approved equal.
6. Corrugated Hose:
a. Type 304 stainless steel.
7. Braid:
a. Type 304 stainless steel.
8. Fittings Materials of construction and end fitting type shall be consistent with pipe material and

equipment/ pipe connection fittings. Copper fittings shall not be attached to stainless steel hose.
Flexible hose connector shall be rated with a 150psi minimum operating pressure.

9.

Y-Pattern Strainers:

1. Body: ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.

2. End Connections: Threaded ends for NPS 2 and smaller.

3. Strainer Screen: 60-mesh startup strainer, and perforated stainless-steel basket with 50 percent
free area.

4. CWP Rating: 125 psig.

Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen,
with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.
JOINING MATERIALS

Joint Compound and Tape: Suitable for natural gas.

Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall
thickness and chemical analysis of steel pipe being welded.

MANUAL GAS SHUTOFF VALVES

See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve
Schedule" Articles for where each valve type is applied in various services.

General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33.
1. CWP Rating: 125 psig.

2. Threaded Ends: Comply with ASME B1.20.1.

3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.
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A.
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4. Tamperproof Feature: Locking feature for valves indicated in "Underground Manual Gas Shutoff
Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.
5. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for valves 1

inch and smaller.
6. Service Mark: Valves 1-1/4 inches to NPS 2 shall have initials "WOG" permanently marked on

valve body.
Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. BrassCraft Manufacturing Co.; a Masco company.
b. Conbraco Industries, Inc.
C. Nibco

Body: Bronze, complying with ASTM B 584.

Ball: Chrome-plated bronze.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Threaded-body packnut design with adjustable-stem packing.

Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve

Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles.

. CWP Rating: 600 psig.

9. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.

10.  Service: Suitable for natural-gas service with "WOG" indicated on valve body.

Bronze Plug Valves: MSS SP-78.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. A.Y. McDonald Mfg. Co.
b. Lee Brass Company.

2. Body: Bronze, complying with ASTM B 584.

3. Plug: Bronze.

Noohr~ON

4, Ends: Threaded, socket, as indicated in "Underground Manual Gas Shutoff Valve Schedule" and
"Aboveground Manual Gas Shutoff Valve Schedule" Articles.
5. Operator: Square head or lug type with tamperproof feature where indicated.

6. Pressure Class: 125 psig.

7. Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL acceptable to
authorities having jurisdiction.

8. Service: Suitable for natural-gas service with "WOG" indicated on valve body.

LABELING AND IDENTIFYING

Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for marking
and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously
inscribed with a description of utility, with metallic core encased in a protective jacket for corrosion
protection, detectable by metal detector when tape is buried up to 30 inches deep; colored yellow.

PART 3 - EXECUTION

3.1

A.
B.

INDOOR PIPING INSTALLATION
Comply with NFPA 54 for installation and purging of natural-gas piping.

Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and
other design considerations. Install piping as indicated unless deviations to layout are approved on
Coordination Drawings.
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Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of
construction, to allow for mechanical installations.

Install piping in concealed locations unless otherwise indicated and except in equipment rooms and
service areas.

Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles
or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.

Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
Locate valves for easy access.

Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Verify final equipment locations for roughing-in.

Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in
requirements.

Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter

outlets. Locate where accessible to permit cleaning and emptying. Do not install where condensate is

subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped. Use
nipple a minimum length of 3 pipe diameters, but not less than 3 inches long and same size as
connected pipe. Install with space below bottom of drip to remove plug or cap.

Extend relief vent connections for service regulators, line regulators, and overpressure protection
devices to outdoors and terminate with weatherproof vent cap.

Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors,
and in floor channels unless indicated to be exposed to view.

Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
Connect branch piping from top or side of horizontal piping.

Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of
equipment.

Do not use natural-gas piping as grounding electrode.

VALVE INSTALLATION

Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing or
copper connector.

Install underground valves with valve boxes.

Install regulators and overpressure protection devices with maintenance access space adequate for
servicing and testing.

Install earthquake valves aboveground outside buildings according to listing.

Install anode for metallic valves in underground PE piping.

PIPING JOINT CONSTRUCTION

Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
Threaded Joints:
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Thread pipe with tapered pipe threads complying with ASME B1.20.1.

Cut threads full and clean using sharp dies.

Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.

Apply appropriate tape or thread compound to external pipe threads unless dryseal threading is
specified.

5. 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.

Welded Joints:
1. Construct joints according to AWS D10.12/D10.12M, using qualified processes and welding

PN~

operators.
2. Bevel plain ends of steel pipe.
3. Patch factory-applied protective coating as recommended by manufacturer at field welds and

where damage to coating occurs during construction.

HANGER AND SUPPORT INSTALLATION

Install seismic restraints on piping. Comply with requirements for seismic-restraint devices specified in
Section 23 05 48 "Vibration and Seismic Controls for HVAC."

Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and
Supports for HVAC Piping and Equipment.”

Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
1. NPS 1 and Smaller: Maximum span, 96 inches; minimum rod size, 3/8 inch.

2. NPS 1-1/4: Maximum span, 108 inches; minimum rod size, 3/8 inch.

3. NPS 1-1/2 and NPS 2: Maximum span, 108 inches; minimum rod size, 3/8 inch.

Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum spacing and
minimum rod sizes:

1. NPS 3/8: Maximum span, 48 inches; minimum rod size, 3/8 inch.

2. NPS 1/2: Maximum span, 72 inches; minimum rod size, 3/8 inch.

3. NPS 3/4 and Larger: Maximum span, 96 inches; minimum rod size, 3/8 inch.
CONNECTIONS

Connect to utility's gas main according to utility's procedures and requirements.

Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding
conductor of the circuit powering the appliance according to NFPA 70.

Install piping adjacent to appliances to allow service and maintenance of appliances.

Connect piping to kitchen appliances using manual gas shutoff valves, unions, and appliance
connectors. Install valve within 72 inches of each gas-fired appliance. Install union between valve and
appliances.

Connect piping to equipment (boilers, water heaters, unit heaters, etc.) using manual gas shutoff valves,
unions, and flexible connectors. Install valve within 72 inches of each gas-fired equipment. Install union
between valve and equipment

Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet
of each appliance.

Flexible piping to unit to be full size of the rigid gas pipe not connection size of unit.

LABELING AND IDENTIFYING

Comply with requirements in Section 23 05 53 "Identification for HVAC Piping and Equipment" for piping
and valve identification.
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B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 6
inches below subgrade under pavements and slabs.

3.7 FIELD QUALITY CONTROL
A. Test, inspect, and purge natural gas according to NFPA 54 and authorities having jurisdiction.
B. Natural-gas piping will be considered defective if it does not pass tests and inspections.
C. Prepare test and inspection reports.

3.8 OUTDOOR PIPING SCHEDULE

A. All outdoor section to be prepped and painted with UV-resistant exterior pain to match existing.

B. Aboveground, branch piping NPS 1 and smaller shall be the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
C. Aboveground, distribution piping shall be the following:

1. Steel pipe with malleable-iron fittings and threaded joints.

2. Steel pipe with wrought-steel fittings and welded joints.

3.9 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

A. Distribution piping valves for pipe sizes NPS 2 1/2 and smaller shall be the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.

B. Valves in branch piping for single appliance shall be the following:
1. Two-piece, full-port, bronze ball valves with bronze trim.

C. FLEXIBLE PIPING APPLICATION SCHEDULE
1. Rooftop Units: Flexible hose connector

END OF SECTION 22 11 24
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SECTION 23 00 00-COMMON WORK RESULTS FOR HVAC SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

w

1.4

oo w >

SUMMARY

This Section includes the following:

1. Piping materials and installation instructions common to most piping systems.
2. Mechanical demolition.

3. Equipment installation requirements common to equipment sections.

The information indicated on the drawings as existing is based upon information taken from as-built drawings,
field investigation, and information obtained from submittal data, etc. The plans do not guarantee accuracy but
are only an indication of existing conditions. It is the contractor’s responsibility to field verify exact conditions
such as equipment placement, ductwork (size, routing, and elevation), piping (size, routing, and elevation), etc.
The drawings are intended to provide the contractor an indication of the system installed in the facility to date. It
will be the contractor's responsibility to make adjustments to the drawing information as required to match
existing field conditions.

The contractor shall install the new equipment, ductwork, and piping around all existing obstacles including:
electrical conduit, domestic water piping, waste and vent piping, chilled and heating water piping, and fire
sprinkler piping. Provide offsets to avoid relocation of other utilities. Relocate utilities if they are in conflict with
the mechanical system installation, cause deviations in the design intent, unsatisfactory operation, noisy
conditions, or interfere with maintenance. It is the mechanical contractor's responsibility to coordinate any utility
relocation with the appropriate subcontractor.

Provide all necessary labor, materials, equipment, services, and insurances to complete the heating, ventilating,
and air conditioning work within the full intent of the drawings and specifications contained hereon and to the
entire satisfaction of the engineer.

All dimensions and measurements shall be verified at the jobsite before fabrication and/or installation of the
equipment.

Contractor shall visit the site and become familiar with the project before bidding.

DEFINITIONS

Exposed, Interior Installations: Exposed to view indoors. Examples include finished occupied spaces and
mechanical equipment rooms.

Concealed, Interior Installations: Concealed from view and protected from physical contact by building
occupants. Examples include above ceilings and chases.

SUBMITTALS

See specification section 00 13 30, “Submittal Procedures”.

Welding certificates.

WORKMANSHIP

All work to be performed by qualified personnel normally engaged in the respective line of work.
Perform all work in a manner not to disturb the normal operation of the building.

Coordinate all work with the owner's representative.

The mechanical contractor is responsible for performing all work acceptable to the owner's representative.
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PROJECT/SITE CONDITIONS

Examine the site, verify dimensions and locations against the drawings, and inform self of conditions under
which work is to be done before submitting proposal. No allowance will be made for extra expense on account
of error.

Information shown relative to existing locations is based upon available records and data but shall be regarded
as approximate only. Make minor deviations found necessary to conform with actual locations and conditions
without extra cost.

Install work in locations shown on drawings, unless prevented by project conditions.

Prepare drawings showing proposed rearrangement of work to meet project conditions, including changes to
work specified in other sections. Obtain permission of Owner/Engineer before proceeding.

QUALITY ASSURANCE

Steel Pipe Welding: Qualify processes and operators shall be in accordance with the following:
1. Certify that each welder has passed AWS qualification tests for welding processes involved and that
certification is current.

Electrical Characteristics for Mechanical Equipment: Equipment of higher electrical characteristics may be
furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit
breakers, and conduit sizes are appropriately modified. If minimum energy ratings or efficiencies are specified,
equipment shall comply with requirements.

Reference Building Codes and Standards:

1 IBC — 2024 International Building Code

2 UMC - 2024 Uniform Mechanical Code

3 UPC - 2024 Uniform Plumbing Code

4. IFC — 2024 International Fire Code

5. IECC - 2024 International Energy Conservation Code

6 NFPA — National Fire Protection Association

7 NEC - National Electrical Code

8 Nevada State Regulatory Agencies

9. ANSI — American National Standards Institute

10.  SMACNA - Sheet Metal and Air Conditioning Contractors National Association
11.  ASME - American Society of Mechanical Engineers

12. UL - Underwriters Laboratory

13.  ASHRAE Handbooks

14.  ASHRAE Standards

15.  SMACNA Duct Construction Standards

16.  ASPE Data Books

17. ASME CSD-1, latest adopted edition by the State of Nevada.

PART 2 - NOT USED

PART 3 - EXECUTION

3.1

A.

MECHANICAL DEMOLITION

coordinate with the owner prior to the beginning of demolition work of equipment and material that the owner will
salvage.

Disconnect, demolish, and remove mechanical systems, equipment, and components indicated to be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and cap or plug remaining
piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: Drain piping and cap or plug piping with same or compatible piping
material.

COMMON WORK RESULTS FOR HVAC SYSTEMS 23 00 00-2



Douglas County School District
2026 Rooftop Unit Replacement - Various Sites

3. Equipment to Be Removed: Disconnect and cap services and remove equipment.
4, Equipment to Be Removed and Reinstalled: Disconnect and cap services and remove, clean, and store
equipment; when appropriate, reinstall, reconnect, and make equipment operational.

C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or
unserviceable portions and replace with new products of equal capacity and quality.
3.2 PRODUCT HANDLING

A. Protection: use all means necessary to protect the materials of this section before, during, and after installation
and to protect the materials and work of the other trades.

B. Replacements: in the event of damage, immediately make all repairs and replacements necessary to the
approval of the engineer and at no additional cost to the owner.
3.3 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.

B. Install equipment level and plumb, parallel, and perpendicular to other building systems and components in
exposed interior spaces, unless otherwise indicated.

C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of components.
Connect equipment for ease of disconnecting, with minimum interference to other installations. Extend grease
fittings to accessible locations.

D. Install equipment to allow right of way for piping installed at required slope.
3.4 CARE AND CLEANING
A Replace broken, damaged, or otherwise defective parts, materials, and work. Leave the entire work in a

condition satisfactory to the architect and owner. At completion, carefully clean and adjust equipment, fixtures,
and trim which are installed as part of this work. Leave systems and equipment in satisfactory operating

condition.
B. Drain and flush piping to remove grease and foreign matter.
Clean out and remove surplus materials and debris resulting from the work, including surplus excavated
material.
END OF SECTION 23 00 00
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SECTION 23 05 13 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1 - GENERAL

1.1

1.2

A.

A.

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:

1. Motor controllers.

2. Torque, speed, and horsepower requirements of the load.

3. Ratings and characteristics of supply circuit and required control sequence.
4, Ambient and environmental conditions of installation location.

PART 2 - PRODUCTS

2.1

2.2

23

A

A.
B.

GENERAL MOTOR REQUIREMENTS
Comply with NEMA MG 1 unless otherwise indicated.

MOTOR CHARACTERISTICS

Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 4,500 above sea level.
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.

Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
Temperature Rise: Match insulation rating.

Insulation: Class F

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
smaller than 324T.
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ADDITIONAL REQUIREMENTS FOR POLYPHASE MOTORS

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.

2. Energy and Premium-Efficient Motors: Class B temperature rise; Class F insulation.
3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.
4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally protected motors.

SINGLE-PHASE MOTORS

Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of
specific motor application:

1. Permanent-split capacitor.

2. Split phase.

3. Capacitor start, inductor run.
4, Capacitor start, capacitor run.

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.
ELECTRONICALLY COMMUTATED MOTORS (ECM)

Electronically commuted motors (ECM), shall be permanently lubricated with heavy-duty ball bearings to
match load.

Internal motor circuitry shall convert AC power supplied to the fam to DC power to operate the motor.
Motor shall be speed controlled down to 20% full speed.

Motor speed shall be controlled by either a potentiometer dial mounted on the motor or by a 0-10 VDC
signal.

Motor shall be a minimum of 85% efficient at all speeds.

PART 3 - EXECUTION (Not Applicable)

END OF SECTION 23 05 13
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SECTION 23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

1.2

1.3

14

1.5

SUMMARY

Section Includes:

Metal pipe hangers and supports.
Trapeze pipe hangers.
Thermal-hanger shield inserts.
Fastener systems.

Equipment supports.

o=

PERFORMANCE REQUIREMENTS

Delegated Design: Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by
a qualified professional engineer, using performance requirements and design criteria indicated.

Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads
and stresses within limits and under conditions indicated according to ASCE/SEI 7.

1. Design supports for multiple pipes capable of supporting combined weight of supported systems, system contents,
and test water.

2. Design equipment supports capable of supporting combined operating weight of supported equipment and
connected systems and components.

3. Design seismic-restraint hangers and supports for piping and equipment and obtain approval from authorities having
jurisdiction.

ACTION SUBMITTALS

See Section 01 33 00 — Submittals for submittal requirements.
Product Data: For each type of product indicated.

Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation details and
include calculations for the following; include Product Data for components:

1. Trapeze pipe hangers.

2. Equipment supports.

Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria,
including analysis data signed and sealed by the qualified State of Nevada Professional engineer responsible for their
preparation.

INFORMATIONAL SUBMITTALS

Welding certificates.

QUALITY ASSURANCE

Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
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PART 2 - PRODUCTS

2.1

A

2.2

2.3

24

2.5

2.6

METAL PIPE HANGERS AND SUPPORTS

Carbon-Steel Pipe Hangers and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.

2 Galvanized Metallic Coatings: Pregalvanized or hot dipped.

3. Nonmetallic Coatings: Plastic coating, jacket, or liner.

4, 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.

2

Copper Pipe Hangers:
1 Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
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.

THERMAL-HANGER SHIELD INSERTS

Insulation-Insert Material for Cold Piping: ASTM C 552, Type Il cellular glass with 100-psig or ASTM C 591, Type VI,
Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.

Insulation-Insert Material for Hot Piping: Water-repellent treated, ASTM C 533, Type | calcium silicate with 100-psig
ASTM C 552 or Type Il cellular glass with 100-psig minimum compressive strength.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

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.
EQUIPMENT SUPPORTS

Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

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, 28-day compressive strength.
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PART 3 - EXECUTION

3.1

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.

Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

Fastener System Installation:

1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches 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.

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.

Install hangers and supports to allow 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 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. Attach clamps and spacers to piping.
a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to

match OD of insert.
C. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.
2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with
insulation that matches adjoining insulation.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for pipe NPS 4
and larger if pipe is installed on rollers.
3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields shall span an arc of 180
degrees.
a. Option: Thermal-hanger shield inserts may be used. Include steel weight-distribution plate for pipe NPS 4
and larger if pipe is installed on rollers.
4. Shield Dimensions for Pipe: Not less than the following:
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NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
NPS 4: 12 inches long and 0.06 inch thick.

NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.
NPS 8 to NPS 14: 24 inches long and 0.075 inch thick.

e. NPS 16 to NPS 24: 24 inches long and 0.105 inch thick.

coow

5. Pipes NPS 8 and Larger: Include wood or reinforced calcium-silicate-insulation inserts of length at least as long as
protective shield.

6. 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 lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS
Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.

Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of
shipping size limitations.

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 inch.

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 and metal trapeze pipe hangers and attachments for general service
applications.

Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
Use padded hangers for piping that is subject to scratching.
For black steel piping, provide and install 2-layers of 10 mil, PVC tape around piping at all supports.

Use thermal-hanger shield inserts for insulated piping and tubing.
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J. 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 Type 1): For suspension of noninsulated or insulated, stationary pipes
NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F, pipes NPS 4 to NPS 24, requiring up
to 4 inches of insulation.

3. Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of pipes NPS 3/4 to NPS 36,
requiring clamp flexibility and up to 4 inches of insulation.

4, Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 8.

5. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

6. Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion
support and cast-iron floor flange or carbon-steel plate.

7. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36, with steel-pipe base stanchion
support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.

8. Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from two rods if longitudinal
movement caused by expansion and contraction might occur.

9. Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if longitudinal movement caused by
expansion and contraction might occur but vertical adjustment is not necessary.

K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following
types:
1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 24.
2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 24 if longer ends
are required for riser clamps.

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the
following types:
1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following
types:
1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete
ceiling.
2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to attach to top
flange of structural shape.
Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod
sizes are large.
6. C-Clamps (MSS Type 23): For structural shapes.
7. Welded-Steel Brackets: For support of pipes from below, or for suspending from above by using clip and rod. Use
one of the following for indicated loads:
a. Light (MSS Type 31): 750 Ib.
b. Medium (MSS Type 32): 1500 Ib.
C. Heavy (MSS Type 33): 3000 Ib.
8. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
9. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

Hw

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following
types:
1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining
insulation.
2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent
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crushing insulation.
3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

0. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the
following types:
1. Spring Cushions (MSS Type 48): For light loads if vertical movement does not exceed 1-1/4 inches.
2. Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger with springs.
3. Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit variability factor to 25 percent to
allow expansion and contraction of piping system from base support.

P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system

Sections.
Q. Use powder-actuated fasteners instead of building attachments where required in concrete construction.
END OF SECTION 23 05 29
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SECTION 23 05 48 - VIBRATION AND SEISMIC CONTROLS FOR HVAC

PART 1 - GENERAL

1.1

A

1.2

1.3

14

SUMMARY

Seismic bracing for mechanical systems (equipment, ductwork, piping, and conduit) shall comply with all
applicable requirements of the 2024 International Building Code (IBC) including all applicable provisions of
the American Society of Civil Engineers (ASCE) Minimum Design Loads for Buildings and Other
Structures (ASCE Standard 7-22). Basic seismic design criteria for each project shall be as listed on the
structural drawings for that project.

Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most
current version of one of the following design manuals (no exceptions):

1. International Seismic Application Technology (ISAT) Design Manual
2. Mason Industries Seismic Restraint Design Manual

3. Kinetics Noise Control Seismic Design Manual

4. Vibro-Acoustics Seismic Design Manual

A complete bound copy of the applicable design manual shall be provided to the Owner at the beginning
of the construction period for use/reference during the course of the project.

Component Importance Factors (Ip) for all mechanical equipment, ductwork, piping, and conduit shall be
determined and assigned in accordance with ASCE Standard 7-22 Section 13.1.3.
SUBMITTALS

See Section 01 33 00 — Submittals for submittal requirements.

The Contractor shall provide the required number of seismic shop drawing submittal sets for review and
approval by the Owner. Submittals shall include a comprehensive set of shop drawings clearly depicting
the seismic bracing requirements for all mechanical equipment, ductwork, piping, and conduit. Any
equipment that does not require seismic bracing shall be specifically identified in the submittal, and the
reason for exemption shall be provided.

Submittals shall be fully coordinated with the structural drawings and shall include all applicable structural
attachment details. Seismic bracing shop drawings shall include all vertical support anchorage loads and

all seismic bracing anchorage loads. Each specific load shall be indicated and the structural element that

the support is attached to shall be clearly depicted/identified. Seismic bracing submittals shall be stamped
and signed by a structural or civil engineer licensed in the State of Nevada.

Seismic shop drawing submittals will be reviewed by both the mechanical engineer and the structural
engineer.

INFORMATIONAL SUBMITTALS

Welding certificates.

Field quality-control reports.

QUALITY ASSURANCE

Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more
stringent.

Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."
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An authorized representative of the seismic bracing system manufacturer shall visit the job site during the
construction period to confirm that the seismic bracing installation complies with the shop drawings, with
all applicable code requirements, and with the seismic bracing system manufacturer’s written installation
requirements and associated details. A minimum of three site visits shall be provided, with the first visit
scheduled just prior to installation of the first seismic braces, the second visit at the approximate midpoint
of construction, and the third visit when the seismic bracing installation is complete (and prior to
installation of ceilings).

A written report shall be issued within one week of each site visit summarizing the observations made
during the site visit and listing all required corrective actions and/or deficiencies.

Site visits shall be coordinated with the Owner and shall be scheduled in writing a minimum of two weeks
prior to the proposed site visit date.

After all equipment installation is complete and all seismic bracing has been verified, the authorized
representative that conducted the field verification shall issue a letter certifying that the installation is
complete and that the installation complies with the specified requirements.

SPECIAL INSPECTION

Special inspections will be arranged and paid for by the Owner when and if required by 2018 IBC Section
1704. When special inspection is required for a particular system or item of equipment the Contractor shall
be available on site during each special inspection to facilitate the on-site review process.

PART 2 - PRODUCTS

2.1

22

A

PERFORMANCE REQUIREMENTS

Wind-Restraint Loading:

1. Basic Wind Speed: 130 mph.

2. Building Classification Category: C.

3. Minimum 10 Ib./sq. ft. multiplied by maximum area of HYAC component projected on vertical plane
normal to wind direction, and 45 degrees either side of normal.

Seismic-Restraint Loading:
1. Site Class as Defined in the IBC: CD.
2. Assigned Seismic Risk as Defined in the IBC: D.

a. Component Importance Factor: 1.0.
b. Component Response Modification Factor: 6.0 for air-side units and ducts of sheet metal;
wet-side components: 2.5.
C. Component Amplification Factor: 2.5 for air-side components and 1.0 for wet-side
components.
3. Design Spectral Response Acceleration Parameter at Short Periods (0.2 Second): 1.53g.
4. Design Spectral Response Acceleration Parameter at 1-Second Period: 0.69g.

SEISMIC RESTRAINTS

Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most
current version of one of the following design manuals (no exceptions):

1. International Seismic Application Technology (ISAT) Design Manual
2 Mason Industries Seismic Restraint Design Manual

3. Kinetics Noise Control Seismic Design Manual

4 Vibro-Acoustics Seismic Design Manual
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PART 3 - EXECUTION

3.1

3.2

APPLICATIONS

Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by an
agency acceptable to authorities having jurisdiction.

Hanger-Rod Stiffeners: Install hanger-rod stiffeners were indicated or scheduled on Drawings to receive
them and where required to prevent buckling of hanger rods due to seismic forces.

Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components
so strength is adequate to carry present and future static and seismic loads within specified loading limits.
VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION

Installation of vibration isolators must not cause any change of position of equipment, piping, or ductwork
resulting in stresses or misalignment.

Comply with manufacturers’ requirements for roof curbs and equipment supports, and roof penetrations so
that existing warranty can be maintained.

Equipment Restraints:

1. Install seismic snubbers on HVAC equipment mounted on vibration isolators. Locate snubbers as
close as possible to vibration isolators and bolt to equipment base and supporting structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between anchor
and adjacent surface exceeds 0.125 inch.

3. Install seismic-restraint devices using methods approved by an agency acceptable to authorities
having jurisdiction that provides required submittals for component.

4. All equipment shall be anchored to concrete bases.

Piping Restraints:
1. Comply with requirements in MSS SP-127.

2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of 80 feet
o.c.
3. Brace a change of direction longer than 12 feet.

Install cables so they do not bend across edges of adjacent equipment or building structure.

Install seismic-restraint devices using methods approved by an agency acceptable to authorities having
jurisdiction that provides required submittals for component.

Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient
media between anchor bolt and mounting hole in concrete base.

Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient
media where equipment or equipment-mounting channels are attached to wall.

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.

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 gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full design
strength.
3. 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.
4. Set anchors to manufacturer's recommended torque, using a torque wrench.
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5. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior applications.

ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches
are supported by different structural elements, and where the connections terminate with connection to
equipment that is anchored to a different structural element from the one supporting the connections as
they approach equipment. Comply with requirements in Section 23 21 13 "Hydronic Piping" for piping
flexible connections.

FIELD QUALITY CONTROL

Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.

Perform tests and inspections.

Tests and Inspections:

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to
authorities having jurisdiction.
2. Schedule test with Owner, through Architect, before connecting anchorage device to restrained

component (unless post connection testing has been approved), and with at least seven days'
advance notice.

Obtain Architect's approval before transmitting test loads to structure. Provide temporary load-
spreading members.

Test to 90 percent of rated proof load of device.

Measure isolator restraint clearance.

Measure isolator deflection.

Verify snubber minimum clearances.

w
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Remove and replace malfunctioning units and retest as specified above.

Prepare test and inspection reports.

ADJUSTING
Adjust isolators after piping system is at operating weight.

Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. After
equipment installation is complete, adjust limit stops so they are out of contact during normal operation.

END OF SECTION 23 05 48
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SECTION 23 05 53 — IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1

1.2

A.

A.

SUMMARY

Section Includes:

1. Equipment labels.

2. Warning signs and labels.
3. Pipe labels.

ACTION SUBMITTALS
Product Data: For each type of product.

PART 2 - PRODUCTS

2.1

22

A.

B.

C.

A.

B.

EQUIPMENT LABELS

Plastic Labels for Equipment (Indoor equipment only):
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
a. Brimar Industries, Inc.
b. Craftmark Pipe Markers.
C. LEM Products Inc.
d. Marking Services, Inc.

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch-
thick and having predrilled holes for attachment hardware.

3. Letter Color: White.

4. Background Color: Black.

5. Maximum Temperature: Able to withstand temperatures up to 160 deg F

6. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by
3/4 inch

7. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches 1/2 inch

for viewing distances up to 72 inches and proportionately larger lettering for greater viewing
distances. Include secondary lettering two-thirds to three-quarters the size of principal lettering.
8. Fasteners: Stainless-steel rivets.

Label Content: Include equipment's Drawing designation or unique equipment number, drawing
numbers where equipment is indicated (plans, details, and schedules), and the Specification Section
number and title where equipment is specified.

Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.
Tabulate equipment identification number, and identify Drawing numbers where equipment is indicated
(plans, details, and schedules) and the Specification Section number and title where equipment is
specified. Equipment schedule shall be included in operation and maintenance data.

WARNING SIGNS AND LABELS

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Brimar Industries, Inc.

2. Craftmark Pipe Markers.

3. LEM Products Inc.

4, Marking Services, Inc.

Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch-thick,
and having predrilled holes for attachment hardware.
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C. Letter Color: White.

D. Background Color: Red.

E. Maximum Temperature: Able to withstand temperatures up to 160 deg F

F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4
inch

G. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches 1/2 inch for

viewing distances up to 72 inches and proportionately larger lettering for greater viewing distances.
Include secondary lettering two-thirds to three-quarters the size of principal lettering.

H. Fasteners: Stainless-steel rivets.

Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

J. Label Content: Include caution and warning information plus emergency notification instructions.
PART 3 - EXECUTION

3.1 PREPARATION

A. Clean piping and equipment surface of substances that could impair bond of identification devices,
including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

3.2 EQUIPMENT LABEL INSTALLATION
A. Install or permanently fasten labels on each major item of mechanical equipment.
B. Locate equipment labels where accessible and visible.

3.3 EQUIPMENT LABEL SCHEDULE:

1. Outdoor Equipment: Metal Tags

END OF SECTION 23 05 53
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SECTION 23 05 93 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.1

A.

B.

1.2

1.3

A

B.

14

A.

B.

C.
D.

SUMMARY

Section Includes:
1. Balancing Air Systems:
a. Constant-volume air systems.
b. Variable-Air volume air systems.

Test & Balance to be conducted by Raglen System Balance or a member of the associated air balance
council.

1. TAB listed office on AABC website shall be within 60 miles of job site.

DEFINITIONS

AABC: Associated Air Balance Council.

TAB: Testing, adjusting, and balancing.

TAB Specialist: An independent entity, meeting qualifications to perform TAB work.

TDH: Total dynamic head.

INFORMATIONAL SUBMITTALS

Strategies and Procedures Plan: Within 60 days of Contractor's Notice to Proceed, submit TAB
strategies and step-by-step procedures as specified in "Preparation” Article.

Certified TAB reports.

QUALITY ASSURANCE

TAB Specialists Qualifications: Certified by AABC.
1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC.
2. TAB Technician: Employee of the TAB specialist and certified by AABC as a TAB technician.

Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111,
Section 4, "Instrumentation."

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 -
"System Balancing."

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A.

B.

C.
D.

EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to discover
conditions in systems designs that may preclude proper TAB of systems and equipment.

Examine installed systems for 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 applicable for intended purpose and are accessible.

Examine the approved submittals for HVAC systems and equipment.

Examine design data including HVAC system descriptions, statements of design assumptions for

TESTING, ADJUSTING, AND BALANCING FOR HVAC 23 05 93-1



Douglas County School District
2026 Rooftop Unit Replacement - Various Sites

environmental conditions and systems output, and statements of philosophies and assumptions about
HVAC system and equipment controls.

E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that
they are properly separated from adjacent areas. Verify that penetrations in plenum walls are sealed
and fire-stopped if required.

F. 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 capacities in 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.

G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and
adjusting specified in individual Sections have been performed.

H. Examine test reports specified in individual system and equipment Sections.

l. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters are
clean, and equipment with functioning controls is ready for operation.

J. Examine heat pumps and verify that they are accessible and their controls are connected and
functioning.
K. Examine strainers. Verify that startup screens have been replaced by permanent screens with indicated
perforations.
L. Examine control valves for proper installation for their intended function of throttling, diverting, or mixing
fluid flows.
M. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
N. Examine system pumps to ensure absence of entrained air in the suction piping.
0. Examine operating safety interlocks and controls on HVAC equipment.
P. Report deficiencies discovered before and during performance of TAB procedures. Observe and record
system reactions to changes in conditions. Record default set points if different from indicated values.
3.2 PREPARATION
A. Prepare a TAB plan that includes strategies and step-by-step procedures for balancing the systems.
B. Perform system-readiness checks of HYAC systems and equipment to verify system readiness for TAB
work. Include, at a minimum, the following:
1. Airside:
a. Duct systems are complete with terminals installed.
b. Volume, smoke, and fire dampers are open and functional.
c. Clean filters are installed.
d. Fans are operating, free of vibration, and rotating in correct direction.
e. Variable-frequency controllers' startup is complete and safeties are verified.
f. Automatic temperature-control systems are operational.
g. Ceilings are installed.
h. Windows and doors are installed.
i.

Suitable access to balancing devices and equipment is provided.

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING

A. Perform testing and balancing procedures on each system according to the procedures contained in
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AABC's "National Standards for Total System Balance" and in this Section.

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent
necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and thickness as used
to construct ducts.

2. After testing and balancing, install test ports and duct access doors that comply with requirements
in Section 23 33 00 "Air Duct Accessories."

3. Install and join new insulation that matches removed materials. Restore insulation, coverings,

vapor barrier, and finish according to Section 23 07 13 "Duct Insulation”.

C. 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.

D. Take and report testing and balancing measurements in inch-pound (IP) units.

3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended
testing procedures. Cross-check the summation of required outlet volumes with required fan volumes.

>

Prepare schematic diagrams of systems' "as-built" duct layouts.
For variable-air-volume systems, develop a plan to simulate diversity.

Determine the best locations in main and branch ducts for accurate duct-airflow measurements.

m©oow

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.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.

Verify that motor starters are equipped with properly sized thermal protection.

T o m

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.

- X ©

Verify that air duct system is sealed as specified in Section 23 31 13 "Metal Ducts."

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan
manufacturer.
1. Measure total airflow.
a. Set outside-air, return-air, and relief-air dampers for proper position that simulates
minimum outdoor-air conditions.
b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, perform
multiple Pitot-tube traverses to obtain total airflow.
C. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil
traverse may be acceptable.
d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at terminals
and calculate the total airflow.
2. Measure fan static pressures as follows:
a. Measure static pressure directly at the fan outlet or through the flexible connection.
b. Measure static pressure directly at the fan inlet or through the flexible connection.
C. Measure static pressure across each component that makes up the air-handling system.
d. Report artificial loading of filters at the time static pressures are measured.
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3. 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.

4, Obtain approval from commissioning authority for adjustment of fan speed higher or lower than
indicated speed. Comply with requirements in HYAC Sections for air-handling units for
adjustment of fans, belts, and pulley sizes to achieve indicated air-handling-unit performance.

5. 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 occurs. Measure amperage in full-cooling, full-heating,
economizer, 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.
1. Measure airflow of submain and branch ducts.
2. Adjust submain and branch duct volume dampers for specified airflow.
3. Re-measure each submain and branch duct after all have been adjusted.
C. Adjust air inlets and outlets for each space to indicated airflows.
1. Set airflow patterns of adjustable outlets for proper distribution without drafts.
2. Measure inlets and outlets airflow.
3. Adjust each inlet and outlet for specified airflow.
4, Re-measure each inlet and outlet after they have been adjusted.
3.6 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS
A. Adjust the variable-air-volume systems as follows:
1. Verify that the system static pressure sensor is located two-thirds of the distance down the duct
from the fan discharge.
2. Verify that the system is under static pressure control.
3. Select the terminal unit that is most critical to the supply-fan airflow. Measure inlet static pressure,

and adjust system static pressure control set point so the entering static pressure for the critical

terminal unit is not less than the sum of the terminal-unit manufacturer's recommended minimum

inlet static pressure plus the static pressure needed to overcome terminal-unit discharge system

losses.

4, Calibrate and balance each terminal unit for maximum and minimum design airflow as follows:

a. Adjust controls so that terminal is calling for maximum airflow. Some controllers require
starting with minimum airflow. Verify calibration procedure for specific project.

b. Measure airflow and adjust calibration factor as required for design maximum airflow.
Record calibration factor.

C. When maximum airflow is correct, balance the air outlets downstream from terminal units.
d. Adjust controls so that terminal is calling for minimum airflow.
e. Measure airflow and adjust calibration factor as required for design minimum airflow.

Record calibration factor. If no minimum calibration is available, note any deviation from
design airflow.

f. When in full cooling or full heating, ensure that there is no mixing of hot-deck and cold-
deck airstreams unless so designed.
g. On constant volume terminals, in critical areas where room pressure is to be maintained,

verify that the airflow remains constant over the full range of full cooling to full heating.
Note any deviation from design airflow or room pressure.

5. After terminals have been calibrated and balanced, test and adjust system for total airflow. Adjust
fans to deliver total design airflows within the maximum allowable fan speed listed by fan
manufacturer.

a. Set outside-air, return-air, and relief-air dampers for proper position that simulates
minimum outdoor-air conditions.

b. Set terminals for maximum airflow. If system design includes diversity, adjust terminals for
maximum and minimum airflow so that connected total matches fan selection and
simulates actual load in the building.
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C. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, perform
multiple Pitot-tube traverses to obtain total airflow.
d. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil
traverse may be acceptable.
e. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at terminals
and calculate the total airflow.
6. Measure fan static pressures as follows:
a. Measure static pressure directly at the fan outlet or through the flexible connection.
b. Measure static pressure directly at the fan inlet or through the flexible connection.
C. Measure static pressure across each component that makes up the air-handling system.
d. Report any artificial loading of filters at the time static pressures are measured.
7. Set final return and outside airflow to the fan while operating at maximum return airflow and
minimum outdoor airflow.
a. Balance the return-air ducts and inlets the same as described for constant-volume air
systems.
b. Verify that terminal units are meeting design airflow under system maximum flow.
8. Re-measure the inlet static pressure at the most critical terminal unit and adjust the system static

pressure set point to the most energy-efficient set point to maintain the optimum system static
pressure. Record set point and give to controls contractor.
9. Verify final system conditions as follows:
a. Re-measure and confirm that minimum outdoor, return, and relief airflows are within
design. Readjust to match design if necessary.

b. Re-measure and confirm that total airflow is within design.
C. Re-measure final fan operating data, rpms, volts, amps, and static profile.
d. Mark final settings.
e. Test system in economizer mode. Verify proper operation and adjust if necessary.
Measure and record all operating data.
f. Verify tracking between supply and return fans.
3.7 PROCEDURES FOR MOTORS

A. Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:

1. Manufacturer's name, model number, and serial number.
2. Motor horsepower rating.
3. Motor rpm.
4. Efficiency rating.
5. Nameplate and measured voltage, each phase.
6. Nameplate and measured amperage, each phase.
7. Starter thermal-protection-element rating.
B. 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, serial number, and nameplate
data.

3.8 PROCEDURES FOR ROOFTOP UNITS

A. Measure, adjust, and record the following data for each water coil:
1. Entering- and leaving-water temperature.
2 Water flow rate.
3 Water pressure drop.
4. Dry-bulb temperature of entering and leaving air.
5. Wet-bulb temperature of entering and leaving air for cooling coils.
6 Airflow.
7 Air pressure drop.
M
1.

easure, adjust, and record the following data for each refrigerant coil:
Dry-bulb temperature of entering and leaving air.
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2. Wet-bulb temperature of entering and leaving air.
3. Airflow.
4, Air pressure drop.
5. Refrigerant suction pressure and temperature.
3.9 TOLERANCES

A. Set HVAC system's airflow 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. Heating-Water Flow Rate: Plus, or minus 10 percent.
4, Heat Pump - Water Flow Rate: Plus, or minus 10 percent.

B. Maintaining pressure relationships as designed shall have priority over the tolerances specified above.

3.10 FINAL REPORT

A. 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 a list of instruments used for procedures, along with proof of calibration.
3. Certify validity and accuracy of field data.
B. Final Report Contents: In addition to certified field-report data, include the following:
1 Pump curves.
2. Fan curves.
3 Manufacturers' test data.
4 Field test reports prepared by system and equipment installers.
5 Other information relative to equipment performance; do not include Shop Drawings and Product
Data.
C. General Report Data: In addition to form titles and entries, include the following data:
Title page.

Name and address of the TAB specialist.

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:

SO0 NoOR~WN =

a. Indicated versus final performance.
b. Notable characteristics of systems.
C. Description of system operation sequence if it varies from the Contract Documents.

12. Nomenclature sheets for each item of equipment.

13.  Data for terminal units, including manufacturer's name, type, size, and fittings.

14.  Notes to explain why certain final data in the body of reports vary from indicated values.
15.  Test conditions for fans and pump performance forms including the following:

Settings for outdoor-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings including settings and percentage of maximum pitch diameter.
Inlet vane settings for variable-air-volume systems.

~0oo0oT®
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g. Settings for supply-air, static-pressure controller.
h. Other system operating conditions that affect performance.
D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each

system with single-line diagram and include the following:

1. Quantities of outdoor, supply, return, and exhaust airflows.
2. Water and steam flow rates.
3. Duct, outlet, and inlet sizes.
4, Pipe and valve sizes and locations.
5. Terminal units.
6. Balancing stations.
7. Position of balancing devices.
E. Fan Test Reports: For supply, return, and exhaust fans, include the following:
1. Fan Data:
a. System identification.
b Location.
c Make and type.
d Model number and size.
e Manufacturer's serial number.
f. Arrangement and class.
g. Sheave make, size in inches, and bore.
h. Center-to-center dimensions of sheave and amount of adjustments in inches.
2. Motor Data:
a Motor make, and frame type and size.
b Horsepower and rpm.
C. Volts, phase, and hertz.
d. Full-load amperage and service factor.
e Sheave make, size in inches, and bore.
f. Center-to-center dimensions of sheave, and amount of adjustments in inches.
g. Number, make, and size of belts.
3. Test Data (Indicated and Actual Values):
a Total airflow rate in cfm.
b Total system static pressure in inches wg.
C Fan rpm.
d Discharge static pressure in inches wg.
e Suction static pressure in inches wg.
F. 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:

a. System and air-handling-unit number.
b. Location and zone.
C. Traverse air temperature in deg F.
d. Duct static pressure in inches wg.
e. Duct size in inches.
f. Duct area in sq. ft.
g. Indicated airflow rate in cfm.
h. Indicated velocity in fpm.
i. Actual airflow rate in cfm.
j- Actual average velocity in fpm.
k. Barometric pressure in psig.
G. Air-Terminal-Device Reports:
1. Unit Data:
a. System and air-handling unit identification.
b. Location and zone.
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Apparatus used for test.

Area served.

Make.

Number from system diagram.
Type and model number.

Size.

. Effective area in sq. ft.

2. Test Data (Indicated and Actual Values):
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a. Airflow rate in cfm.
b. Air velocity in fpm.
C. Preliminary airflow rate as needed in cfm.
d. Preliminary velocity as needed in fpm.
e. Final airflow rate in cfm.
f. Final velocity in fpm.
g. Space temperature in deg F.
H. System-Coil Reports: For reheat coils and water coils of terminal units, include the following:
1. Unit Data:
a. System and air-handling-unit identification.

b Location and zone.
C Room or riser served.
d Coil make and size.
e Flowmeter type.
2. Test Data (Indicated and Actual Values):
a. Airflow rate in cfm.
b Entering-water temperature in deg F.
c Leaving-water temperature in deg F.
d Water pressure drop in feet of head or psig.
e Entering-air temperature in deg F.
f. Leaving-air temperature in deg F.

l. Instrument Calibration Reports:

1. Report Data:
Instrument type and make.
Serial number.
Application.
Dates of use.
Dates of calibration.

®Po0CO

3.11 VERIFICATION OF TAB REPORT

A. The TAB specialist's test and balance engineer shall conduct the inspection in the presence of
Construction Manager and commissioning authority.

B. Commissioning authority shall randomly select measurements, documented in the final report, to be
rechecked. Rechecking shall be limited to either 10 percent of the total measurements recorded or the
extent of measurements that can be accomplished in a normal 8-hour business day.

C. 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."

D. 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.

E. If TAB work fails, proceed as follows:

1. TAB specialists shall 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.
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2. If the second final inspection also fails, Owner may contract the services of another TAB
specialist to complete TAB work according to the Contract Documents and deduct the cost of the
services from the original TAB specialist's final payment.

F. Prepare test and inspection reports.

END OF SECTION 23 05 93
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SECTION 23 07 13 DUCT INSULATION

PART 1 GENERAL

1.1 SUMMARY

A. Section includes insulating the following duct services:
1. Indoor, concealed supply, return, and outdoor air.
2. Outdoor, supply air
1.2 RELATED SECTIONS:
A. Section 23 07 19 - HVAC Piping Insulation.

B. Section 23 31 13 - Metal Ducts for duct liners.

1.3 ACTION SUBMITTALS
See Section 01 33 00 for submittal requirements.
B. Product Data: For each type of product indicated.

C. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
1.  Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and
hanger.
2. Detail insulation application at elbows, fittings, dampers, specialties, and flanges for each type of
insulation.
3.  Detail application of field-applied jackets.
4. Detail application at linkages of control devices.

1.4 INFORMATIONAL SUBMITTALS
A Field quality-control reports.

1.5 QUALITY ASSURANCE

A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical
products according to ASTM E84, 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-developed index of 150
or less.

PART 2 PRODUCTS

2.1 INSULATION MATERIALS

A. Comply with requirements in "Duct Insulation Schedule, General," "Indoor Duct and Plenum Insulation
Schedule," and "Aboveground, Outdoor Duct and Plenum Insulation Schedule" articles for where insulating
materials shall be applied.

B. Products shall not contain asbestos, lead, mercury, or mercury compounds.

C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50
ppm when tested according to ASTM C871.

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to
ASTM C795.
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Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.

F. Fiberglass Blanket Insulation: Glass fibers bonded with a thermosetting resin. Comply with ASTM C553,
Type Il and ASTM C1290, Type Il with factory-applied FSK jacket. Factory-applied jacket requirements are
specified in "Factory-Applied Jackets" Article.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. CertainTeed Corporation.
b. Johns Manville; a Berkshire Hathaway company.
c. Knauf Insulation.
d. Owens Corning.

2.2 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. Fiberglass Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.
c. Foster Brand; H. B. Fuller Construction Products.

2. Forindoor 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).

3.  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."

C. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding

insulation jacket lap seams and joints.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.
c. Foster Brand; H. B. Fuller Construction Products.

2. Forindoor 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).

3.  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."

2.3 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-
19565C, Type II.
1. Forindoor 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).

B. Breather Mastic: Water based; suitable for indoor and outdoor use on above ambient services.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.
c. Foster Brand; H. B. Fuller Construction Products.
d. Knauf Insulation.
Water-Vapor Permeance: ASTM F1249, 1.8 perms at 0.0625-inch dry film thickness.
Service Temperature Range: Minus 20 to plus 180 deg F.
Solids Content: 60 percent by volume and 66 percent by weight.
Color: White.
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24 SEALANTS

A. FSK and Metal Jacket Flashing Sealants:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. Childers Brand; H. B. Fuller Construction Products.
b. Eagle Bridges - Marathon Industries.
c. Foster Brand; H. B. Fuller Construction Products.
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.
Color: Aluminum.
For indoor applications, use sealants that 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."
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2.5 FACTORY-APPLIED JACKETS

A. 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 C1136, Type II.

2.6 TAPES

A. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying
with ASTM C1136.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:

a. Compac Corporation.

b. Knauf Insulation.

c. Venture Tape.

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 Ibf/inch in width.

FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

Nooabkwd

2.7 SECUREMENTS

A. Aluminum Bands: ASTM B209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020-inch-thick, 1/2-inch-
wide with wing seal or closed seal.
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
a. ITW Insulation Systems; lllinois Tool Works, Inc.
b. RPR Products, Inc.

B. Insulation Pins and Hangers:

1.  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 is in place. Comply with the following requirements:

a. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1)  AGM Industries, Inc.
2) Gemco.
3) Midwest Fasteners, Inc.
4) Baseplate: Perforated, galvanized carbon-steel sheet, 0.030-inch-thick by 2 inches square.
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5) Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch-diameter
shank, length to suit depth of insulation indicated.

6) Adhesive: Recommended by hanger manufacturer. Product with demonstrated capability to
bond insulation hanger securely to substrates indicated without damaging insulation,
hangers, and substrates.

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick, galvanized-steel
sheet, with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2
inches in diameter.

a. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1)  AGM Industries, Inc.

2) Gemco.

3) Hardcast, Inc.

4) Midwest Fasteners, Inc.

5)  Nelson Stud Welding.

6) 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-wide, stainless steel, or Monel.

Wire: 0.080-inch nickel-copper alloy.

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. C&F Wire.

PART 3 EXECUTION

3.1

A

PREPARATION

Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely
affect insulation application.

3.2 GENERAL INSTALLATION REQUIREMENTS

A

® Mmoo

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 horizontal 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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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.

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry
film thicknesses.

K. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket. Secure
strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to receive self-sealing
lap. Staple laps with outward clinching staples along edge at 2 inches o.c.
a. For below ambient services, apply vapor-barrier mastic over staples.

4.  Cover joints and seams with tape, according to insulation material manufacturer's written instructions,
to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends
adjacent to duct flanges and fittings.

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.

M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to
thermal movement.

N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches
at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

3.3 PENETRATIONS

A. Insulation Installation at Roof Penetrations: Install insulation continuously through roof penetrations.

1.  Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof 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 roof flashing at least 2 inches below top of roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at 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.

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: 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.

1. Comply with requirements in Section 078400 - Firestopping for firestopping and fire-resistive joint
sealers.

E. Insulation Installation at Floor Penetrations:
1.  Duct: For penetrations through fire-rated assemblies, terminate insulation at fire damper sleeves and
externally insulate damper sleeve beyond floor to match adjacent duct insulation. Overlap damper
sleeve and duct insulation at least 2 inches.
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2. Seal penetrations through fire-rated assemblies. Comply with requirements in Section 078400 -
Firestopping.

3.4 INSTALLATION OF FIBERGLASS INSULATION

A. Blanket 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 100
percent coverage of duct and plenum surfaces.

2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.

3. 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 and smaller, place pins along longitudinal centerline of

duct. Space 3 inches maximum from insulation end joints, and 16 inches o.c.

b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each way, and 3
inches 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 over compress 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.

4.  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
from one edge and one end of insulation segment. Secure laps to adjacent insulation section with 1/2-
inch outward-clinching staples, 1-inch 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.

b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals.
Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation
face, along butt end of insulation, and over the surface. Cover insulation face and surface to be
insulated a width equal to two times the insulation thickness, but not less than 3 inches.

5.  Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end joints. At end joints,
secure with steel bands spaced a maximum of 18 inches o.c.

6. 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.

7. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch-wide
strips of same material used to insulate duct. Secure on alternating sides of stiffener, hanger, and
flange with pins spaced 6 inches o.c.

~® Qo

3.5 FIELD-APPLIED JACKET INSTALLATION

A. Where FSK jackets are indicated, install as follows:

Draw jacket material smooth and tight.

Install lap or joint strips with same material as jacket.

Secure jacket to insulation with manufacturer's recommended adhesive.

Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch-wide joint strips at end joints.
Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-
barrier mastic.

a0 =

3.6 FINISHES

A. Do not field paint aluminum or stainless-steel jackets.

3.7 FIELD QUALITY CONTROL

A. Perform tests and inspections.
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Tests and Inspections:

1. Inspect ductwork, randomly selected by Architect, by removing field-applied jacket and insulation in
layers in reverse order of their installation. Extent of inspection shall be limited to one location(s) for
each duct system defined in the "Duct Insulation Schedule, General" Article.

All insulation applications will be considered defective Work if sample inspection reveals noncompliance
with requirements.

3.8 DUCT INSULATION SCHEDULE, GENERAL

A

3.9
A

Plenums and Ducts Requiring Insulation:

1. Indoor, concealed supply and outdoor air.

2. Indoor, concealed return located.

3. Indoor, exposed return located in unconditioned space.

Items Not Insulated:

1. Metal ducts with duct liner of sufficient thickness to comply with energy code and
ASHRAE/IESNA 90.1.

Exposed ducts located within the room they are serving, unless noted to be insulated.
Factory-insulated flexible ducts.

Factory-insulated plenums and casings.

Flexible connectors.

Vibration-control devices.

Factory-insulated access panels and doors.

Nooakwn

INDOOR DUCT AND PLENUM INSULATION SCHEDULE

Concealed, Supply-Air Duct, Return-Air, Outside-Air, and Plenum Insulation: Fiberglass blanket, 2 inches
thick and 0.75-Ib/cu. ft. nominal density.

END OF SECTION 23 07 13
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SECTION 23 09 00 - DIRECT DIGITAL CONTROL SYSTEM

PART 1 GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

GENERAL

A. The control system shall provide direct digital control (DDC) with Windows-based user interface.
Only pre-approved manufacturers and contractors will be allowed. All Control System Equipment
is to be Alerton Inc., furnished and installed by the local Alerton representative, to match existing
who shall be recognized by Alerton as an approved “Associate Dealer,” and shall be as follows:

1. Alerton Controls, Cerris Systems. (775) 826-8998
2. No exceptions.
HARDWARE
A. Remote Access:
1. The system shall have the capability for Douglas County School District via the Douglas
County School District Wide Area Network.
B. Controllers:
1. Communication speed between global controllers and equipment controllers shall be as

required to match existing EMCS system.

SUBMITTALS AND AS-BUILT DOCUMENTATION

A. The submittals shall include complete written control sequences for each item of equipment
requiring control. The sequences shall include all set points, dead-bands, throttling ranges, etc.

B. Seven complete sets of submittals shall be provided.

WARRANTY PERIOD SERVICES

A. The Contractor shall provide full service for the temperature control system for a period of one
year after the date of Substantial Completion. Service shall include, but shall not be limited to,
calibration of all sensors and other control devices, adjustments to set-points, and modifications
to control sequences or programming as required/desired to fine-tune and/or finalize all control

sequences.
TRAINING
A. Upon completion of work, the Temperature Control Contractor shall instruct the Owner’s

designated personnel on the operation of all control system software features, shall provide a
complete explanation of the control sequence for each item of equipment, and shall provide
instructions on the operation and maintenance of all control devices. Training time shall be a
minimum of two total hours.

EMCS SOFTWARE AND PROGRAMMING REQUIREMENTS

A. Provide a security/password system with two passwords of up to four characters each. The
security/password system shall allow access based on four levels of security as follows:
Level 1 Viewing only
Level 2 room temperature adjustments
Level 3 Adjustment of all set-points
Level 4 Full access to all set-points and programming

B. No set-points related to the equipment control sequences or programming shall be accessible by
anyone other than the Temperature Control Contractor during the commissioning.
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C. The Temperature Control Contractor shall program the eleven Holidays into the EMCS software
for the three years following the date of the installation. Verify the holiday schedule with the owner
prior to programming. The eleven Holidays each year are as follows:

January 1 New Year’s Day
Third Monday in January Martin Luther King, Jr's Birthday
Third Monday in February Washington’s Birthday
Last Monday in May Memorial Day
June 19 Juneteenth
July 4 Independence Day
First Monday in September Labor Day
Last Friday in October Nevada Day
November 11 Veterans’ Day
Fourth Thursday in November Thanksgiving Day
Friday following Thanksgiving Family Day
December 25 Christmas Day
D. When January 1, July 4, November 11, or December 25 falls on a Saturday, the preceding Friday
is the observed holiday. If these days fall on Sunday, the following Monday is the observed
holiday.
E. Equipment Schedules - A separate occupied/unoccupied schedule shall be provided for each air

handling unit, and each tenant’s zone control. A graphic display shall be provided to allow for
access to each of the schedules from the display screen.

1.7 GRAPHIC DISPLAYS

A. All temperature set points and all other setpoints identified as adjustable shall be adjustable from
the appropriate graphic displays. Setpoints given in the control sequences are for initial set-up
and trial of system operations. Control system shop drawings shall utilize the same (or similar)
written sequences with all set points, and differentials identified.

B. Monitored points and alarms for each system shall be shown on the displays with full color
graphics and real-time data as listed below. Where indicated, graphic displays shall be dynamic
(animated). Space temperature set points shall be 72 degrees (heating), and 76 degrees
(cooling).

C. Valve and damper positions shall be displayed as per cent open and shall be displayed with zero
decimal places.

D. All set points which are identified as “adjustable” in the written control sequences shall be
adjustable via the associated graphic displays (including dead band between heating and cooling
room set point).

E. All occupied mode and unoccupied mode room temperature set points shall have an adjustable
dead band (adjustable from the associated graphic display).

F. All displays specified to be dynamic shall depict motion (as minimum dynamic displays shall
include rotating fan wheels and rotating pump impellers).

G. All set points adjustable from the graphic displays shall be programmed with the dead band on
one side of the set point (not split evenly across the set point) unless otherwise specified.
1.8 MANUFACTURERS

A. Approved Manufacturers subject to compliance with requirements:(See Part 3 - Execution,
General, 01.).
1. Alerton to match existing DCSD systems, no exceptions.
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MATERIALS AND EQUIPMENT

Provide a distributed processing system complete with Direct Digital Control (DDC)
software. The system shall be a fully integrated package of controls and instrumentation
to control all heat pumps, valves, fans, pumps, etc. directly without intervening
conventional controls. Control system components shall be manufacturers’ standard as
indicated through published product information, designed, and constructed as
recommended by the manufacturer.

Architecture:

The system shall be a complete stand-alone energy management and control system
consisting of a state-of-the-art menu-driven technology, dynamic graphics, and simple
user-friendly operation completely programmable and highly modular in construction.
The basic elements shall be built up of standard components kept in inventory by the
EMCS supplier. Components shall not require customizing other than setting jumpers
and switches, adding firmware modules or software programming to perform required
functions.

The system shall be a true distributed processing system with all software control
functions to be performed by the remote field panels. Control software shall be in
nonvolatile memory. System shall provide "on-line" programming by both "local" and
"remote" computer terminals allowing any and all data to be changed, added, deleted,
etc. from either terminal. Remote field computers shall communicate with the central
processor and the terminal unit control panels.

Global Controller:

The existing site global controller can be used, if applicable. Existing Global Controller to
be utilized.

DDC Unit Controllers:

Each controller shall be microprocessor based and communicate with its respective GC
and also be stand-alone maintaining its own control strategy in the event of
communication failure with the GC or remote computer terminals. Each controller shall
contain RAM and ROM and be capable of controlling boilers, RTUs, heat pump units,
pumps, etc. as specified in control sequence. Inputs shall be either analog or digital.
Momentary type switch closure allows an input to be both analog and digital. Outputs
shall be analog or digital with LED's provided to indicate status. Each controller is linked
serially by a pair of wires and communicates to its respective GC. Controllers default to
last programmed temperature or to fixed operator selectable control whenever
communication to GC is lost. Default mode shall be field changeable. All operating
modes (except default) and set points shall be modified at the computer terminals. Each
unit shall allow complete calibration of all temperatures.

System shall be capable of accomplishing any controller-to-controller command in a
maximum of 1 second.

OA Temperature Sensor:

Sensor shall be pre-calibrated thermistor type resistance element complete with terminal
housing and sensor shield.
Outdoor temperature sensor shall sense dry bulb temperature.

Immersion Temperature Sensors:

Sensor shall be similar to OA sensor, except a stainless steel well shall be included
providing sensor with fluid contract and capability for sensor removal without draining
system.

A. General:

1.

B. System

1.

2.

3.

C.

1.
COMPONENTS
A.

1.

2.

B.

1.

2.
C.

1.

D. Relays:
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1. Relays shall be plug-in type complete with sockets for panel mounting. Poles shall be as
required and contact rated for intended use.
E. Control Valves:
1. Factory fabricated of type, body material, and pressure class based on maximum

pressure and temperature rating of piping system, unless otherwise indicated,
manufactured, brand labeled or distributed by BELIMO.

2. Heat pump control valves shall be Pressure Independent Characterized Control Valves,
Nickel plated forged brass body rated at no less than 400 psi, chrome plated brass ball
and blowout proof stem, female NPT end fittings, with a dual EPDM O-Ring packing
design, fiberglass reinforced Teflon seats, and a TEFZEL flow characterizing disc.
Provide with dynamic pressure regulator assembly with stainless steel brass and Nitrile
components, optional PT ports, flow verification orifice, field adjustable flow rates.

3. Sizing:
a. Two-Position: Line size or size using a pressure differential of 1psi.
b. Two-Way Modulating: 5 psig or twice the load pressure drop, whichever is more.
C. Three-Way Modulating: Twice the load pressure drop, but not more than 5 psig.
4, Close-Off Pressure Rating: 200 PSI.
5. The actuator shall be the same manufacturer as the valve, integrally mounted to the

valve at the factory with a single screw on a four-way DIN mounting-base.

1.1 INSTALLATION

A. General:
1. By “Alerton Technologies” by: Building Control Services Inc., no exceptions.
B. Interlock and Control Wiring:
1. Installation shall be in a neat and workman like manner with all runs parallel to or
perpendicular to building lines.
2. All wiring within mechanical and boiler room shall be installed in EMT raceway.
3. All wiring within existing walls, ceilings, may be run using “plenum rated cabling”, where
code permits. Existing wiring may be used if applicable.
4, In accessible ceiling areas above finished ceiling exposed “plenum rated cabling” shall be

permissible, where code permits. Cabling shall be supported above finished ceiling as
high as permissible in a neat and workmanship like manner. Cabling shall not lie on top
of finished ceiling.

5. Installation shall be in accordance with manufacturers written instructions and with
recognized industry standards.
6. All wiring shall be in conformance with all local and national code requirements.
7. Verify all room thermostat locations in the field prior to installation.
C. Control Panels:
1. Mount controllers, relays, switches, etc., for equipment located in equipment rooms in

enclosed control panels with hinged doors. Control devices for equipment located in
exposed areas subject to outside weather conditions shall be mounted inside
weatherproof enclosures. Location of each panel shall be convenient for adjustment
service. Provide labels beneath each panel-mounted control device describing function of
device.

2. Pre-wire electrical devices within the panel to numbered terminal strips with interdevice
wiring within panel completed prior to installation. Terminal numbers to match terminals
shown on control diagram.

3. Coordinate with Division 23 and 26, including power distribution and mechanical and
electrical equipment, as necessary.

D. Wiring and junction design:
1. All conduit and junction boxes to be PVC type.

END OF SECTION 23 09 00
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SECTION 23 31 13 — METAL DUCTS

PART 1 - GENERAL

1.1

A.

B.

1.2

A

B.

C.

1.3

A.

B.

C.

SUMMARY

Section Includes:

Rectangular ducts and fittings.
Sheet metal materials.
Sealants and gaskets.
Hangers and supports.
Seismic-restraint devices.
Duct Liner

elated Sections:
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.

S i

PERFORMANCE REQUIREMENTS

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 criteria
indicated in "Duct Schedule" Article.

Structural Performance: Duct hangers and supports and seismic restraints shall withstand the effects of
gravity and seismic loads and stresses within limits and under conditions described in SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible"

1. See section 23 05 48 for seismic performance requirements.

Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE
62.1-2010.

QUALITY ASSURANCE

Welding Qualifications: Qualify procedures and personnel according to the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum," for aluminum supports.
3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and System Start-Up."

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1-2004, Section 6.4.4
"HVAC System Construction and Insulation."

PART 2 - PRODUCTS

2.1

A.

B.

RECTANGULAR DUCT AND 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," Figure 1-4, "Transverse (Girth) 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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Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular Ducts," 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."

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 2,
"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.

ROUND DUCTS AND FITTINGS

General 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."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-2, "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."

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."

Ductwork connected to dehumidification unit is to be 316 stainless-steel with stainless steel screws,
stainless steel flanges and stainless-steel fittings and support.
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: G90.

2. Finishes for Surfaces Exposed to View: Mill phosphatized.
Aluminum sheet, ASTM B209, alloy 3003.

Galvanized Steel Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less;
3/8-inch minimum diameter for lengths longer than 36 inches.

Aluminum Steel Tie Rods: Aluminum 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch
minimum diameter for lengths longer than 36 inches.

Polyisocyanurate: Insulation shall be compliant with ASTM C1289, having minimum thermal resistance
of 0.167 per degree F/BTUH/inch at 75-degrees F mean temperature. John Mansville AP foil insulation.
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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-developed index of 50 when
tested according to UL 723; certified by an NRTL.

Water-Based Joint and Seam Sealant:

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg, positive and negative.
Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless-steel,
or aluminum sheets.

©CoNoO~WN =

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 ¢cfm/100 sq. ft. at 1-inch and shall be rated for10-
inch wg static-pressure class, positive or negative.

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot.

3 Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and
fitting spigots.

HANGERS AND SUPPORTS
Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

Hanger Rods for Pool Room: See non-metallica hangers and supports specification.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger
Sizes for Round Duct."

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:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.
DUCT LINER

Fibrous-Glass Duct Liner: Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with

NAIMA AH124, "Fibrous Glass Duct Liner Standard."

1. Basis-of-Design Product: Subject to compliance with requirements, provide Johns Manville
Linacoustic RC or comparable product by one of the following:

a. CertainTeed Corporation; Insulation Group.

b. Knauf Insulation.

C. Owens Corning.

Duct liner shall be a minimum of 1-1/2” thick with a minimum installed R-value of R-6.
Antimicrobial Erosion-Resistant Coating: Apply to the surface of the liner that will form the interior
surface of the duct to act as a moisture repellent and erosion-resistant coating. Antimicrobial
compound shall be tested for efficacy by an NRTL and registered by the EPA for use in HVAC
systems.

wn
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4. Water-Based Liner Adhesive: Comply with NFPA 90A or NFPA 90B and with ASTM C 916.
a. For indoor applications, use adhesive that has a VOC content of 80 g/L or less when
calculated according to 40 CFR 59, Subpart D (EPA Method 24).

Insulation Pins and Washers:

1. Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin, fully annealed
for capacitor-discharge welding, 0.106-inch diameter shank, length to suit depth of insulation
indicated with integral 1-1/2-inch galvanized carbon-steel washer.

2. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-thick galvanized
steel; with beveled edge sized as required to hold insulation securely in place but not less than 1-
1/2 inches in diameter.

Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction Standards - Metal

and Flexible," Figure 2-19, "Flexible Duct Liner Installation."

1. Adhere a single layer of indicated thickness of duct liner with at least 90 percent adhesive
coverage at liner contact surface area. Attaining indicated thickness with multiple layers of duct
liner is prohibited.

2. Apply adhesive to transverse edges of liner facing upstream that do not receive metal nosing.

3. Butt transverse joints without gaps, and coat joint with adhesive.

4, Fold and compress liner in corners of rectangular ducts or cut and fit to ensure butted-edge
overlapping.

5. Do not apply liner in rectangular ducts with longitudinal joints, except at corners of ducts, unless
duct size and dimensions of standard liner make longitudinal joints necessary.

6. Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500 fpm.

7. Secure liner with mechanical fasteners 4 inches from corners and at intervals not exceeding 12
inches transversely; at 3 inches from transverse joints and at intervals not exceeding 18 inches
longitudinally.

8. Secure transversely oriented liner edges facing the airstream with metal nosings that have either

channel or "Z" profiles or are integrally formed from duct wall. Fabricate edge facings at the
following locations:

a. Fan discharges.
b. Intervals of lined duct preceding unlined duct.
C. Upstream edges of transverse joints in ducts where air velocities are higher than 2500 fpm
or where indicated.
9. Secure insulation between perforated sheet metal inner duct of same thickness as specified for

outer shell. Use mechanical fasteners that maintain inner duct at uniform distance from outer

shell without compressing insulation.

a. Sheet Metal Inner Duct Perforations: 3/32-inch diameter, with an overall open area of 23
percent.

SEISMIC-RESTRAINT DEVICES

Manufacturers: Subject to compliance with requirements, provide products by one of the following:

1. Cooper B-Line, Inc.

2. Ductmate Industries, Inc.
3. Hilti Corp.

4, Unistrut Corporation.

General Requirements for Restraint Components: Rated strengths, features, and applications shall be
as defined in reports by an evaluation service member of the ICC Evaluation Service.

Channel Support System: Shop- or field-fabricated support assembly made of slotted steel channels
rated in tension, compression, and torsion forces and with accessories for attachment to braced
component at one end and to building structure at the other end. Include matching components and
corrosion-resistant coating.

Restraint Cables: ASTM A 603, galvanized-steel cables with end connections made of cadmium-plated
steel assemblies with brackets, swivel, and bolts designed for restraining cable service; and with an
automatic-locking and clamping device or double-cable clips.

METAL DUCTS 2331134
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Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type. Select anchor bolts with
strength required for anchor and as tested according to ASTM E 488.

PART 3 - EXECUTION

3.1

3.2

3.3

A.

w

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, 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
metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 inches.

INSTALLATION OF EXPOSED DUCTWORK
Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
Round duct joint seals: o-ring.

Maintain consistency, symmetry, and uniformity in 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 for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule"
Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

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, Return-Air Ducts: Seal Class C.

Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg Seal Class B.
Conditioned Space, Exhaust Ducts: Seal Class B.

Conditioned Space, Return-Air Ducts: Seal Class C.

oAM=
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HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4,
"Hangers and Supports."

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for
Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches of each elbow
and within 48 inches 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 interval of 16 feet.

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.

SEISMIC-RESTRAINT-DEVICE INSTALLATION

Install ducts with hangers and braces designed to support the duct and to restrain against seismic
forces required by applicable building codes.

Select seismic-restraint devices with capacities adequate to carry present and future static and seismic
loads.

Install seismic-restraint devices using methods approved by an evaluation service member of the ICC
Evaluation Service.

Attachment to Structure: If specific attachment is not indicated, anchor bracing and restraints to
structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.

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.

START UP

Air Balance: Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for
HVAC."

DUCT SCHEDULE

Duct Liner:

1. Rectangular Supply Ducts and Fittings: Fibrous glass, 2-inch thick

2 Rectangular Return Ducts and Fittings: Fibrous glass, 2-inch thick

3 Rectangular Transfer Ducts and Fittings: Fibrous glass, 2-inch thick

4 Rectangular Return Ducts and Fittings: Fibrous glass, 2-inch thick

5. Adjust duct size to accommodate liner and give net dimensions shown on drawings.
6. Ductwork connected to makeup air units shall not be internally lined.
F

1

S

1

abricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
. Ductwork connected to dehumidification unit: aluminum with marine grade paint.

upply Ducts:
. Ducts Connected to Rooftop Units:
a. Pressure Class: Positive 4-inch wg.
b. Minimum SMACNA Seal Class: B.
C. SMACNA Leakage Class for Rectangular: 3
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D. Return Ducts:
1. Ducts Connected to Rooftop Units:

a. Pressure Class: Positive or negative 4-inch wg.
b. Minimum SMACNA Seal Class: B.
C. SMACNA Leakage Class for Rectangular: 6.
d. SMACNA Leakage Class for Round and Flat Oval: 6.
E. Intermediate Reinforcement:
1. Galvanized-Steel Ducts: Galvanized steel.

F. Elbow Configuration:
1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 4-2, "Rectangular Elbows."

a.

Velocity 1000 fpm or Lower:

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.

2) Mitered Type RE 4 without vanes.

Velocity 1000 to 1500 fpm:

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.

2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure
4-4, "Vane Support in Elbows."

Velocity 1500 fpm or Higher:

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure
4-4, "Vane Support in Elbows."

2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 4-2, "Rectangular Elbows."

a.
b.
c.

Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.

Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4,
"Vane Support in Elbows."

3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Figure 3-4, "Round Duct Elbows."

a.

b.
c.

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) Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three segments for 90-
degree elbow.

2) Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four segments for 90-
degree elbow.

3) Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five segments for 90-
degree elbow.

4) Radius-to Diameter Ratio: 1.5.

Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.

Round Elbows, 14 Inches and Larger in Diameter: Standing seam.

G. Branch Configuration:
1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 4-6, "Branch Connection."

a.
b.

METAL DUCTS

Rectangular Main to Rectangular Branch: 45-degree entry.
Rectangular Main to Round Branch: Spin in.
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2. Round: 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. Velocity 1000 fpm or Lower: 90-degree tap.
b. Velocity 1000 to 1500 fpm: Conical tap.
C. Velocity 1500 fpm or Higher: 45-degree lateral.

END OF SECTION 23 31 13
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SECTION 23 33 00 — AIR DUCT ACCESSORIES

PART 1 - GENERAL

1.1

A.

1.2

1.3

A.

SUMMARY

Section Includes:

Manual volume dampers.
Flange connectors.

Turning vanes.

Fire Dampers

Duct-mounted access doors.
Flexible connectors.

Duct accessory hardware.

Nookwh=

ACTION SUBMITTALS
Product Data: For each type of product.

Shop Drawings: For duct accessories. Include plans, elevations, sections, details, and attachments to other work.

1. Detail duct accessories fabrication and installation in ducts and other construction. Include dimensions,
weights, loads, and required clearances; and method of field assembly into duct systems and other
construction. Include the following:

a. Special fittings.
b. Manual volume damper installations.
C. Control-damper installations.
d. Fire-damper and smoke-damper installations, including sleeves; and duct-mounted access doors.
e. Wiring Diagrams: For power, signal, and control wiring.
CLOSEOUT SUBMITTALS

Operation and maintenance data.

PART 2 - PRODUCTS

21

A.

22

ASSEMBLY DESCRIPTION

Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B,
"Installation of Warm Air Heating and Air Conditioning Systems."

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.

MATERIALS

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
1. Galvanized Coating Designation: G90.
2. Exposed-Surface Finish: Mill phosphatized.

Reinforcement Shapes and Plates: Galvanized-steel reinforcement were installed on galvanized sheet metal
ducts; compatible materials for aluminum and stainless-steel ducts.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter
for lengths longer than 36 inches.

AIR DUCT ACCESSORIES 23 33 00-1
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MANUAL VOLUME DAMPERS

Standard, Steel, Manual Volume Dampers:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the following

a. Greenheck Fan Corporation.
b. Nailor Industries Inc.
C. Air Balance Inc.
d. Ruskin.
e. Vent Products Co., Inc.
2. Standard leakage rating, with linkage outside airstream.
3. Suitable for horizontal or vertical applications.
4, Frames:
a. Frame: Hat-shaped, 22 gauge-thick, galvanized sheet steel.
b. Mitered and welded corners.
C. Flanges for attaching to walls and flangeless frames for installing in ducts.
5. Blades:
a. Multiple or single blade.
b. Parallel- or opposed-blade design.
c. Stiffen damper blades for stability.
d. Galvanized-steel, 20 gauge thick.
6. Blade Axles: Galvanized steel.
7. Bearings:
a. Oil-impregnated bronze.
b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of damper
blades and bearings at both ends of operating shaft.
8. Tie Bars and Brackets: Galvanized steel.
Jackshaft:
1. Size: 0.5-inch 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.
Damper Hardware:
1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-ick zinc-plated steel, and a 3/4-inch
hexagon locking nut.
2. Include center hole to suit damper operating-rod size.
3. Include elevated platform for insulated duct mounting.
FLANGE CONNECTORS

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:
1. CL WARD & Family Inc.

2. Ductmate Industries, Inc.
3. Hardcast, Inc.
4. Ward Industries, Inc.

Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and
components.

Material: Galvanized steel.

Gage and Shape: Match connecting ductwork.

TURNING VANES

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
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CL WARD & Family Inc.
Ductmate Industries, Inc.
Duro Dyne Inc.
Hardcast, Inc.
METALAIRE, Inc.

Ward Industries, Inc.

Sk wh=

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.

Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded fiberglass with acrylic
polymer coating; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.

General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible";
Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."

Vane Construction: Single wall.

FIRE DAMPERS

Manufacturers: Subject to compliance with the specified product on the drawings, provide products by one of the

following:

1. Pottorff.

2. Greenheck.
3. Ruskin

4. Or Approved Equal

Type: dynamic; rated and labeled in accordance with UL 555 by an NRTL.

Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000 fpm velocity.
Fire Rating: 1-1/2 and 3 hours.

Frame: Multiple-blade type; fabricated with roll-formed galvanized steel; with mitered and interlocking corners;
gauge in accordance with UL listing.

Mounting Sleeve: Factory- or field-installed, galvanized sheet steel; gauge in accordance with UL listing.
Mounting Orientation: Vertical or horizontal as indicated.

Blades: Roll-formed galvanized sheet steel, full-length steel blade connectors. Material gauge is to be in
accordance with UL listing.

FLEXIBLE CONNECTORS

Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Ductmate Industries, Inc.

2. Duro Dyne Inc.

3. Hardcast, Inc.

4. Ventfabrics, Inc.

5. Ward Industries, Inc.

Materials: Flame-retardant or noncombustible fabrics.
Coatings and Adhesives: Comply with UL 181, Class 1.

Metal-Edged Connectors: Factory fabricated with a fabric strip 5-3/4 inches wide attached to two strips of 2-3/4-
inch-de, 0.028-inch-ick, galvanized sheet steel or 0.032-inch-ick aluminum sheets. Provide metal compatible with
connected ducts.

Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
1. Minimum Weight: 26 0z./sq. yd.
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2. Tensile Strength: 480 Ibf/inch in the warp and 360 Ibf/inch in the filling.
3. Service Temperature: Minus 40 to plus 200 deg F

2.8 DUCT ACCESSORY HARDWARE

A 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. Test
holes shall be finished with a Ventlock instrument test hole assembly, Ventlock model 699.

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.
PART 3 - EXECUTION
3.1 INSTALLATION

A 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.

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-
steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in
aluminum ducts.

C. 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 dampers in steel ducts.
2. Install aluminum volume dampers in aluminum ducts.

D. Set dampers to fully open position before testing, adjusting, and balancing.

E. Install test holes at fan inlets and outlets and elsewhere as indicated.
F. Install fire dampers in accordance with UL listing.
G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and

equipment at the following locations:

On both sides of duct coils.

Upstream and downstream from duct filters.

At outdoor-air intakes and mixed-air plenums.

At drain pans and seals.

Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment.
Adjacent to and close enough to fire 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. At each change in direction and at maximum 50-foot spacing.

8. Upstream and downstream from turning vanes.

9. Upstream or downstream from duct silencers.

10.  Control devices requiring inspection.

11.  Elsewhere as indicated.

kN~

H. Install access doors with swing against duct static pressure.

l. Install flexible connectors to connect ducts to equipment.
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J. Connect diffusers or light troffer boots to ducts with maximum 60-inch lengths of flexible duct clamped or
strapped in place.

K. Connect flexible ducts to metal ducts with draw bands.

Install duct test holes where required for testing and balancing purposes.

3.2 FIELD QUALITY CONTROL
A. Tests and Inspections:
1. Operate dampers to verify full range of movement.
2. Inspect locations of access doors and verify that purpose of access door can be performed.
3. Operate fire 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 23 33 00
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SECTION 23 74 16.13 - PACKAGED, LARGE-CAPACITY, ROOFTOP AIR-CONDITIONING UNITS

PART 1 - GENERAL

1.1

A.

1.2

A.
B.

1.3

A

1.4

A.

1.5

A.

SUMMARY

Section includes packaged, large-capacity, rooftop air conditioning units (RTUs) with the following
components:

Casings.

Fans, drives, and motors.
Coils.

Refrigerant circuit components.
Air filtration.

Gas furnaces.

Dampers.

Electrical power connections.
Controls.

Roof curbs.

Accessories.

S20oNoooR~WON =
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ACTION SUBMITTALS
Product Data: For each type of RTU.

Delegated-Design Submittal: For RTU supports indicated to comply with performance requirements and
design criteria, including analysis data signed and sealed by the qualified professional engineer
responsible for their preparation.

1. Include design calculations for selecting vibration isolators, and seismic restraints for designing
vibration isolation bases.

2. Detail mounting, securing, and flashing of roof curb to roof structure. Indicate coordinating
requirements with roof membrane system.

3. Both wind and seismic restraint details: Detail fabrication and attachment of wind and seismic

restraints and snubbers. Show anchorage details and indicate quantity, diameter, and depth of
penetration of anchors.
INFORMATIONAL SUBMITTALS

Sample Warranty: For manufacturer's warranty.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For RTUs to include in emergency, operation, and maintenance
manuals.

WARRANTY

Warranty: period: 1-Manufacturer agrees to repair or replace components of outdoor, semi-custom, air-

handling unit that fail in materials or workmanship within specified warranty period.

1. Warranty Period: 1-year parts and labor, 2-years on parts from date of substantial completion.

2. Warranty Period for Heat Exchangers: Manufacturer's standard, but not less than five years from
date of Substantial Completion

PART 2 - PRODUCTS

2.1

A

PERFORMANCE REQUIREMENTS

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an
NRTL, and marked for intended location and application.
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NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of RTUs and
components.

ASHRAE 15 Compliance: For refrigeration system safety.
UL Compliance: Comply with UL 1995.

CAPACITIES AND CHARACTERISTICS

See drawings for capacities and characteristics

MANUFACTURERS

Basis of design product, subject to compliance with the product on the drawings. Provide a product by
one of the following manufacturers:

Trane

Quantech

Daikin Applied

Valent

Or approved equal

orON=

UNIT CASINGS

General Fabrication Requirements for Casings: Formed and reinforced double-wall insulated panels,
fabricated to allow removal for access to internal parts and components, with joints between sections
sealed.

Double-Wall Construction:

1. Outside Casing Wall: Galvanized steel, minimum 18 gauge thick with manufacturer's standard
finish, with pitched roof panels and knockouts with grommet seals for electrical and piping
connections and lifting lugs.

2. Inside Casing Wall: G90-coated galvanized steel,0.034 inch thick.

3. Floor Plate: G90 galvanized steel, minimum 18 gauge thick.
4. Casing Insulation:
a. Materials: Injected polyurethane foam insulation.
b. Casing Panel R-Value: Minimum R-6.
C. Insulation Thickness: 1 inch.
d. Thermal Break: Provide continuity of insulation with no through-casing metal in casing

walls, floors, or roof of unit.

Static-Pressure Classifications:

1. For Unit Sections Upstream of Fans: Minus 2-inch wg.
2. For Unit Sections Downstream and Including Fans: 2-inch wg.
Panels and Doors:
1. Panels:
a. Fabrication: Formed and reinforced with same materials and insulation thickness as
casing.
b. Fasteners: Two or more camlock type for panel lift-out operation. Arrangement shall allow
panels to be opened against air-pressure differential.
C. Gasket: Neoprene, applied around entire perimeters of panel frames.
d. Size: Large enough to allow inspection and maintenance of air-handling unit's internal
components.
2. Access Doors:
a. Hinges: A minimum of two ball-bearing hinges or stainless-steel piano hinge and two

wedge-lever-type latches, operable from inside and outside. Arrange doors to be opened
against air-pressure differential.

b. Gasket: Neoprene, applied around entire perimeters of panel frames.
o} Size: Large enough to allow inspection and maintenance of air-handling unit's internal
components.

PACKAGED, LARGE-CAPACITY, ROOFTOP AIR-CONDITIONING UNITS 237416.13-2
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d. Handles, handles shall be quarter-turn type and lockable. Tool-less types that consist of
wing nut will not be accepted.

Condensate Drain Pans:

1. Location: Each type of cooling coil.
2. Construction:
a. Single-wall, stainless steel sheet.
3. Drain Connection:
a. Located at lowest point of pan and sized to prevent overflow. Terminate with threaded
nipple on one end of pan.
b. Minimum Connection Size: NPS 1.
4, Slope: Minimum 0.125-in./ft. with slope in at least two planes to collect condensate from cooling

coils (including coil piping connections, coil headers, and return bends) and from humidifiers and
to direct water toward drain connection.

5. Width: Entire width of water producing device.

6. Depth: A minimum of 2 inches deep.

FANS, DRIVES, AND MOTORS

Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous operation
at maximum-rated fan speed and motor horsepower.

Supply-Air Fans: Centrifugal, rated according to AMCA 210; galvanized or painted steel; mounted on
solid-steel shaft.
1. Shafts: With field-adjustable alignment.
a. Turned, ground, and polished hot-rolled steel with keyway.
2. Shaft Bearings:
a. Heavy-duty, self-aligning, pillow-block type with an L-50 rated life of minimum 100,000
hours according to ABMA 9.

3. Housings: Formed- and reinforced-steel panels to form curved scroll housings with shaped cutoff
and spun-metal inlet bell.
a. Bracing: Steel angle or channel supports for mounting and supporting fan scroll, wheel,
motor, and accessories.
4, Centrifugal Fan Wheels: Inlet flange, backplate, and shallow blades with inlet and tip curved

forward in direction of airflow and mechanically fastened to flange and backplate; steel or
aluminum hub swaged to backplate and fastened to shaft with setscrews.

5. Mounting: For internal vibration isolation. Factory-mount fans with manufacturer's standard
restrained vibration isolation mounting devices having a minimum static deflection of 1 inch.
6. Shaft Lubrication Lines: Extended to a location outside the casing.

Drives, Direct: Factory-mounted, direct drive.
Condenser-Coil Fan: Propeller, mounted on shaft of permanently lubricated multispeed motors.

Relief-Air Fan: Propeller, shaft mounted on permanently lubricated motor.

Motors:

1. Comply with NEMA designation, temperature rating, service factor, and efficiency requirements
for motors specified in Section 23 05 13 "Common Motor Requirements for HYAC Equipment.”

2. 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.

COILS

General Requirements for Coils:
1. Comply with AHRI 410.

2. Fabricate coils section to allow removal and replacement of coil for maintenance and to allow in-
place access for service and maintenance of coil(s).
3. Coils shall not act as structural component of unit.
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Supply-Air Refrigerant Coil:
1. Tubes: Copper.
2. Fins:
a. Material: Aluminum.

b. Fin Spacing: Maximum 12.

Fin and Tube Joints: Mechanical bond.

Headers: Seamless-copper headers with brazed connections.

Frames: Galvanized steel.

Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410.
a. Working Pressure: Minimum 300 psig.

ook w

Outdoor-Air Refrigerant Coil:

1. Tubes: Copper.

2. Fins:

a. Material: Aluminum.

b. Fin Spacing: Maximum 12 fins per inch.

Fin and Tube Joints: Mechanical bond.

Headers: Seamless-copper headers with brazed connections.

Frames: Galvanized steel.

Ratings: Designed, tested, and rated according to ASHRAE 33 and AHRI 410.
a. Working Pressure: Minimum 300 psig.

ook w

REFRIGERANT CIRCUIT COMPONENTS

Compressor: Hermetic, variable speed scroll, mounted on vibration isolators; with internal overcurrent
and high-temperature protection, internal pressure relief, and crankcase heater.

Refrigeration Specialties:

Refrigerant: R-454B.

Expansion valve with replaceable thermostatic element.

Refrigerant filter/dryer.

Manual-reset high-pressure safety switch.

Automatic-reset low-pressure safety switch.

Minimum off-time relay.

Automatic-reset compressor motor thermal overload.

Brass service valves installed in compressor suction and liquid lines.

Low-ambient kit high-pressure sensor.

0. Four-way reversing valve with a replaceable magnetic coil, thermostatic expansion valves with
bypass check valves, and a suction line accumulator.

SO0oNoORWN =

AIR FILTRATION

Panel Filters:

1. Description: Pleated factory-fabricated, self-supported, disposable air filters with holding frames.
2. Filter Unit Class: UL 900.

3. Media: Interlaced glass, synthetic or cotton fibers coated with nonflammable adhesive and

antimicrobial coating.

GAS FURNACES
Description: Factory assembled, piped, and wired; complying with ANSI Z21.47/CSA 2.3 and NFPA 54.
CSA Approval: Designed and certified by and bearing label of CSA.

Burners: Stainless steel.

1. Rated Minimum Turndown Ratio: 30 to 1.

2. Fuel: Natural gas.

3. Ignition: Electronically controlled electric spark or hot-surface igniter with flame sensor.
4. Gas Control Valve: Modulating.
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5. Gas Train: Single-body, regulated, redundant, 24-V ac gas valve assembly containing pilot
solenoid valve, pilot filter, pressure regulator, pilot shutoff, and manual shutoff.
6. High-Altitude Kit: For Project elevations more than 2000 feet above sea level.

Heat-Exchanger and Drain Pan: Stainless steel.
Venting, Gravity: Gravity vented with vertical extension.

Safety Controls:
1. Gas Manifold: Safety switches and controls complying with ANSI standards and FM Global.

DAMPERS

Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel dampers
with compressible jamb seals and extruded-vinyl blade edge seals in opposed blade arrangement with
zinc-plated steel operating rods rotating in sintered bronze or nylon bearings mounted in a single
galvanized-steel frame, and with operating rods connected with a common linkage. Leakage rate shall
not exceed 4 cfm/sq. ft. at 1-inch wg and 8 cfm/sq. ft. at 4-inch wg.

Electronic Damper Operators:
1. Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated torque.
2. Electronic damper position indicator shall have visual scale indicating percent of travel and 2- to
10-V dc, feedback signal.
3. Operator Motors:
a. Comply with NEMA designation, temperature rating, service factor, enclosure type, and
efficiency requirements for motors specified in Section 23 05 13 "Common Motor
Requirements for HYAC Equipment."

b. Size to operate with sufficient reserve power to provide smooth modulating action or two-
position action.
C. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil immersed and

sealed. Equip spring-return motors with integral spiral-spring mechanism in housings
designed for easy removal for service or adjustment of limit switches, auxiliary switches, or
feedback potentiometer.
4, Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.: Size for running and breakaway
torque of 150 in. x Ibf.
5. Size dampers for running torque calculated as follows:
a. Parallel-Blade Damper with Edge Seals: 7 inch-Ib/sq. ft. of damper.

6. Coupling: V-bolt and V-shaped, toothed cradle.

7. Overload Protection: Electronic overload or digital rotation-sensing circuitry.

8. Fail-Safe Operation: Mechanical, spring-return mechanism with external, manual gear release on
non-spring-return actuators.

ROOF CURBS

Roof curbs with vibration isolators and wind or seismic restraints are specified in Section 23 05 48
"Vibration and Seismic Controls for HVAC."

Wind and Seismic Restraints: Metal brackets compatible with the curb and casing, painted to match
RTU, used to anchor unit to the curb, and designed for loads at Project site. Comply with requirements
in Section 23 05 48 "Vibration and Seismic Controls for HVAC" for wind-load requirements.

Materials: Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-installed
wood nailer; complying with NRCA standards.
1. Curb Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.

a. Materials: ASTM C 1071, Type | or Il.

b. Thickness: 2 inches.
2. Application: Factory applied with adhesive and mechanical fasteners to the internal surface of
curb.

a. Liner Adhesive: Comply with ASTM C916, Type I.

PACKAGED, LARGE-CAPACITY, ROOFTOP AIR-CONDITIONING UNITS 237416.13-5



212

mmo o

2.14

Douglas County School District
2026 Rooftop Unit Replacement - Various Sites

b. Mechanical Fasteners: Galvanized steel, suitable for adhesive attachment, mechanical
attachment, or welding attachment to duct without damaging liner when applied as
recommended by manufacturer and without causing leakage in cabinet.

C. Liner materials applied in this location shall have air-stream surface coated with a
temperature-resistant coating or faced with a plain or coated fibrous mat or fabric
depending on service air velocity.

d. Liner Adhesive: Comply with ASTM C916, Type I.

ACCESSORIES

Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection. Include transformer if
required. Outlet shall be energized even if the unit main disconnect is open.

Filter differential pressure switch with sensor tubing on either side of filter. Set for final filter pressure
loss.

Remote potentiometer to adjust minimum economizer damper position.
Return-air bypass damper.

Factory- or field-installed demand-controlled ventilation.

Safeties:

1. Smoke detector.

2. High-and-low pressure control.

3. Gas furnace airflow-proving switch.

Coil guards of painted, galvanized-steel wire.

Hail guards of galvanized steel, painted to match casing.

Door switches to disable heating or reset set point when open.
Outdoor air intake weather hood.

Manufacturer’s UL listed refrigerant leak detector to turn on supply fan upon detection of smoke.

MATERIALS

Steel:
1. ASTM A36/A36M for carbon structural steel.
2. ASTM A568/A568M for steel sheet.

Stainless Steel:

1. Manufacturer's standard grade for casing.
2. Manufacturer's standard type, ASTM A240/A240M for bare steel exposed to airstream or
moisture.

Galvanized Steel: ASTM A653/A653M.
Aluminum: ASTM B209.

SOURCE QUALITY CONTROL

AHRI Compliance:

1. Comply with AHRI 340/360 for testing and rating energy efficiencies for RTUs.

2. Comply with AHRI 270 for testing and rating sound performance for RTUs.

3. Comply with AHRI 1060 for testing and rating performance for air-to-air exchanger.

AMCA Compliance:

1. Comply with AMCA 11 and bear the AMCA-Certified Ratings Seal for air and sound performance
according to AMCA 211 and AMCA 311.

2. Damper leakage tested in accordance with AMCA 500-D.

3. Operating Limits: Classify according to AMCA 99.

PACKAGED, LARGE-CAPACITY, ROOFTOP AIR-CONDITIONING UNITS 237416.13-6



Douglas County School District
2026 Rooftop Unit Replacement - Various Sites

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

3.5

3.6

A.

B.

w

INSTALLATION

Examine roughing-in for RTUs to verify actual locations of piping and duct connections before
equipment installation.

Roof Curb: Install on roof structure or concrete base, level and secure, according to NRCA's "NRCA
Roofing Manual: Membrane Roof Systems." Install RTUs on curbs and coordinate roof penetrations and
flashing with roof construction.

PIPING CONNECTIONS

Piping installation requirements are specified in other Sections. Drawings indicate general arrangement
of piping, fittings, and specialties.

Where installing piping adjacent to RTU, allow space for service and maintenance.
Connect piping to unit mounted on vibration isolators with flexible connectors.

Connect condensate drain pans using NPS 1-1/4, ASTM B88, Type M copper tubing. Extend to nearest
equipment or roof drain. Construct deep trap at connection to drain pan and install cleanouts at changes
in direction.

Gas Piping: Comply with applicable requirements in Section 22 11 23 "Facility Natural-Gas Piping."
Connect gas piping to burner, full size of gas train inlet, and connect with union and shutoff valve with
sufficient clearance for burner removal and service.

DUCT CONNECTIONS

Comply with duct installation requirements specified in other HVAC Sections. Drawings indicate the
general arrangement of ducts. The following are specific connection requirements:

1. Install ducts to termination at top of roof curb.
2. Remove roof decking only as required for passage of ducts. Do not cut out decking under entire
roof curb.

3. Connect supply ducts to RTUs with flexible duct connectors specified in Section 23 33 00 "Air
Duct Accessories."

4. Install return-air duct continuously through roof structure.

ELECTRICAL CONNECTIONS

Connect electrical wiring according to electrical drawings and specializations."

Ground equipment according to electrical drawings and specifications.

Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and
NECA 1.

Install nameplate for each electrical connection, indicating electrical equipment designation and circuit
number feeding connection.

1. Nameplate shall be laminated acrylic or melamine plastic signs as layers of black with engraved
white letters at least 1/2 inch high.

2. Locate nameplate where easily visible.

CONTROL CONNECTIONS

Install control and electrical power wiring to field-mounted control devices.

FIELD QUALITY CONTROL

Perform the following tests and inspections with the assistance of a factory-authorized service
representative:
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1. After installing RTUs 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.

3. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor
rotation and unit operation.

4, Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

B. RTU will be considered defective if it does not pass tests and inspections.

C. Prepare test and inspection reports.

3.7 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain RTUs.

END OF SECTION 23 74 16.13
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	01 31 00 - PROJECT MANAGEMENT AND COORDINATION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	B. See Division 01 Section "Execution" for procedures for coordinating general installation and field-engineering services, including establishment of benchmarks and control points.

	1.2 DEFINITIONS
	A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract Documents.

	1.3 SUBMITTALS
	A. No construction is to commence prior to approval of all submittals.

	1.4 COORDINATION
	A. 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.
	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination. Include such items as required notices, reports, and list of attendees at meetings.
	C. 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:

	1.5 PROJECT MEETINGS
	A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	B. Preconstruction Conference:  Schedule 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. Hold the conference at Project site or another convenient location. Conduct the meeting to review responsibilities and personnel assignments.
	C. Progress Meetings:  Conduct progress meetings at weekly intervals. Coordinate dates of meetings with preparation of payment requests.

	1.6 REQUESTS FOR INTERPRETATION (RFIs)
	A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the form specified.
	B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the following:
	C. Hard-Copy RFIs:  CSI Form 13.2A.
	D. Engineer's Action:  Engineer will review each RFI, determine action required, and return it. Allow seven working days for Engineer's response for each RFI. RFIs received after 1:00 p.m. will be considered as received the following working day.
	E. 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.
	F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. Submit log weekly. Use CSI Log Form 13.2B.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 Construction
	A. Anytime a sub contactor is present at job site, the prime contractor shall be on site.


	END OF SECTION 01 31 00

	01 33 00 - SUBMITTAL PROCEDURES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. See Division 01 Section "Closeout Procedures" for submitting warranties.
	C. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.

	1.2 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Engineer’s responsive action.
	B. Informational Submittals:  Written information that does not require Engineer’s responsive action. Submittals may be rejected for not complying with requirements.

	1.3 COMMENCEMENT
	A. No construction shall start prior to approval of all submittals.

	1.4 SUBMITTAL PROCEDURES
	A. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	B. Electronic submittals shall be in Adobe PDF format.
	C. Substituted items shall be submitted with manufacturer’s descriptive data and must show equality to item specified. Information on substituted items must be complete, including, but not limited to: design, construction materials, and construction quality. Engineer will not research information required to compare equipment. Engineer reserves the right to require specified item.
	D. Contractor has two chances (one submittal and one resubmittal) to substitute a piece of equipment from specified equipment. If piece of equipment is still unacceptable to engineer, contractor to provide specified equipment.
	E. Submit manufacturer’s descriptive data within ten (10) working days after award of the contract. Materials and fixtures shall not be ordered prior to submittal approval. Allow ten (10) working days after receipt of submittals in the engineer’s office before reviewed submittals will be returned.
	F. Upon completion of the project, and prior to final acceptance payment, submit one (1) set of as�built drawings and three sets of operating and maintenance instructions (bound in 3-ring binders).
	G. Resubmittal Review:  Allow 10 working days for review of each resubmittal.
	H. Identification:  Place a permanent label or title block on each submittal for identification.
	I. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract Documents on submittals.
	J. Additional Copies:  Unless additional copies are required for final submittal, and unless Engineer observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	K. Transmittal:  Package each submittal individually and appropriately for transmittal and handling. Transmit each submittal using a transmittal form. Engineer will return submittals, without review, received from sources other than Contractor.
	L. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
	M. 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.


	PART 2 -  PRODUCTS
	2.1 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	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.
	D. Product Schedule or List:  As required in individual Specification Sections, prepare a written summary indicating types of products required for the Work and their intended location.
	E. Subcontract List:  Prepare a written summary identifying individuals or firms proposed for each portion of the Work, including those who are to furnish products or equipment fabricated to a special design.


	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. 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.
	B. 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.

	3.2 ENGINEER'S ACTION
	A. General:  Engineer will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or modifications required, and return it. Engineer will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action taken, as follows:
	C. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	D. Submittals not required by the Contract Documents may not be reviewed and may be discarded.



	01 40 00 - QUALITY REQUIREMENTS
	PART 1 -  GENERAL
	1.1 SECTION INCLUDES
	A. Quality assurance and control of installation.
	B. Tolerances.
	C. Manufacturers' field services and reports.
	D. Testing and inspections.

	1.2 RELATED SECTIONS
	A. Section 01 33 00 - Submittals.
	B. Individual Specification Sections.

	1.3 QUALITY ASSURANCE/CONTROL OF INSTALLATION
	A. Monitor quality control over suppliers, manufacturers, Products, services, site conditions, and workmanship, to produce Work of specified quality.
	B. Comply fully with manufacturers' instructions, including each step-in sequence.
	C. Should manufacturers' instructions conflict with Contract Documents, request clarification from Architect/Engineer before proceeding.
	D. Comply with specified standards as a minimum quality for the Work except when more stringent tolerances, codes, or specified requirements indicate higher standards or more precise workmanship.
	E. Perform work by persons qualified to produce workmanship of specified quality.

	1.4 TOLERANCES
	A. Monitor tolerance control of installed products to produce acceptable work. Do not permit tolerances to accumulate.
	B. Comply with manufacturers' tolerances. Should manufacturers' tolerances conflict with Contract Documents, request clarification from Engineer before proceeding.
	C. Adjust products to appropriate dimensions; position before securing products in place.



	01 60 00 - PRODUCT REQUIREMENTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; product substitutions; and comparable products.
	B. See Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout.
	C. See Division 23 Sections for specific requirements for warranties on products and installations specified to be warranted.

	1.2 DEFINITIONS
	A. Products:  Items purchased 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.
	B. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and accompanied by the words "basis of design," 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 other named manufacturers.

	1.3 SUBMITTALS
	A. Substitution Requests:  Submit electronic copy 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.
	B. Comparable Product Requests:  Submit electronic copy 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.
	C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 Section "Submittal Procedures." Show compliance with requirements.

	1.4 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on Project, product selected shall be compatible with products previously selected, even if previously selected products where also options.

	1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft. Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	C. Storage:

	1.6 PRODUCT WARRANTIES
	A. 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.
	B. Special Warranties: Prepare a written document that contains appropriate terms and identification, ready for execution. Submit a draft for approval before final execution.
	C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures."


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, that are undamaged and, unless otherwise indicated, that are new at time of installation.

	2.2 PRODUCT SUBSTITUTIONS
	A. Timing:  Engineer will consider requests for substitution if received within 10 working days after the Notice of Award. Requests received after that time may be considered or rejected at discretion of Engineer.
	B. 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 requirements:

	2.3 COMPARABLE PRODUCTS
	A. Conditions:  Engineer will consider Contractor's request for comparable product 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 requirements:


	PART 3 -  EXECUTION (Not Used)

	01 63 01 - SUBSTITUTIONS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for handling requests for substitutions made after award of the contract.
	B. Related Sections:  The following Sections contain requirements that relate to this Section:

	1.3 DEFINITIONS
	A. Definitions in this Article do not change or modify the meaning of other terms used in the Contract Documents.
	B. Substitutions:  Changes in products, materials, equipment, and methods of construction required by the Contract Documents proposed by the Contractor after award of the Contract are considered to be requests for substitutions. The following are not considered to be requests for substitutions:

	1.4 Contractor has 2 chances (initial submittals and 1 revised submittal) for a substitution. If submittals are not to the satisfaction of the Engineer, Contractor to provide specified material at no additional cost to Owner.
	1.5 SUBMITTALS
	A. Substitution Request Submittal:  The Engineer will consider requests for substitution if received within 30 days after commencement of the Work. Requests received more than 30 days after commencement of the Work may be considered or rejected at the discretion of the Engineer.
	B. Contractor shall submit shop drawings to Engineer of all these changes during submittal process.


	PART 2 -  PRODUCTS
	2.1 SUBSTITUTIONS
	A. Conditions:  The Engineer will receive and consider the Contractor’s request for substitution when one or more of the following conditions are satisfied, as determined by the Engineer. If the following conditions are not satisfied, the Engineer will return the requests without action except to record noncompliance with these requirements.
	B. The Contractor’s submittal and the Engineer’s acceptance of Shop Drawings, Product Data, or Samples for construction activities not complying with the Contract Documents do not constitute an acceptable or valid request for substitution, nor do they constitute approval.
	C. Listed manufacturers are subject to compliance to the specified product on the drawings. Electrical, dimensions, weights and options shall not require re-engineering by the design team.
	D. Substituted product shall not increase cost to owner or design team


	PART 3 -  EXECUTION (Not Applicable)
	END OF SECTION 01 63 01


	01 73 00 - EXECUTION
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes general procedural requirements governing execution of the Work including, but not limited to, the following:
	B. See Division 01 Section "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.
	C. No construction shall start prior to approval of al submittals.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Conditions:  The existence and location of site improvements, utilities, and other construction indicated as existing are not guaranteed. Before beginning work, investigate and verify the existence and location of mechanical and electrical systems and other construction affecting the Work.
	B. Existing Utilities:  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 and other construction affecting the Work.
	C. Acceptance of Conditions:  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.

	3.2 PREPARATION
	A. 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.
	B. 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.
	C. Space Requirements:  Verify space requirements and dimensions of items shown diagrammatically on Drawings.
	D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Engineer.  Include a detailed description of problem encountered, together with recommendations for changing the Contract Documents. Submit requests on CSI Form 13.2A, "Request for Interpretation."

	3.3 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. 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.
	E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	F. 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.
	G. Anchors and Fasteners:  Provide anchors and fasteners as required to anchor each component securely in place, accurately located and aligned with other portions of the Work.
	H. 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.
	I. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

	3.4 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas. Coordinate progress cleaning for joint-use areas where more than one installer has worked.  Enforce requirements strictly.  Dispose of materials lawfully.
	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	D. 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.
	E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space.
	F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to ensure freedom from damage and deterioration at time of Substantial Completion.
	G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing waste materials down sewers or into waterways will not be permitted.
	H. 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.
	I. 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.
	J. 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.

	3.5 STARTING AND ADJUSTING
	A. Start equipment and operating components to confirm proper operation.  Remove malfunctioning units, replace with new units, and retest.
	B. Adjust operating components for proper operation without binding.  Adjust equipment for proper operation.
	C. Test each piece of equipment to verify proper operation.  Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and equipment.
	D. Manufacturer's Field Service:  If a factory-authorized service representative is required to inspect field-assembled components and equipment installation, comply with qualification requirements in Division 01 Section "Quality Requirements."

	3.6 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.
	B. Comply with manufacturer's written instructions for temperature and relative humidity.

	3.7 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction.  Restore damaged substrates and finishes.
	B. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be repaired without visible evidence of repair.
	C. Repair components that do not operate properly.  Remove and replace operating components that cannot be repaired.
	D. Remove and replace chipped, scratched, and broken glass or reflective surfaces.
	END OF SECTION 01 73 00



	01 73 29 - CUTTING AND PATCHING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes procedural requirements for cutting and patching.
	B. See Divisions 23 Sections for specific requirements and limitations applicable to cutting and patching individual parts of the Work.

	1.2 QUALITY ASSURANCE
	A. Structural Elements:  Do not cut and patch structural elements in a manner that could change their load-carrying capacity or load-deflection ratio.
	B. Operational Elements:  Do not cut and patch operating elements and related components in a manner that results in reducing their capacity to perform as intended or that results in increased maintenance or decreased operational life or safety.
	C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related 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 operational life or safety.
	D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual evidence of cutting and patching. Do not cut and patch construction exposed on the exterior or in occupied spaces 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.

	1.3 WARRANTY
	A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged during cutting and patching operations, by methods and with materials so as not to void existing warranties.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. General:  Comply with requirements specified in other Sections.
	B. In-Place Materials:  Use materials identical to in-place materials. For exposed surfaces, use materials that visually match in-place adjacent surfaces to the fullest extent possible.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces to be cut and patched and conditions under which cutting and patching are to be performed.

	3.2 PREPARATION
	A. 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.
	B. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free passage to adjoining areas.
	C. 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.

	3.3 PERFORMANCE
	A. General:  Employ skilled workers to perform cutting and patching. Proceed with cutting and patching at the earliest feasible time, and complete without delay.
	B. 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.
	C. 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 possible. Provide materials and comply with installation requirements of the existing building.
	D. Cleaning:  Clean areas and spaces where cutting and patching are performed. Completely remove paint, mortar, oils, putty, and similar materials.
	E. Roof patching: Contractor is responsible for keeping existing foam roof weather tight. Contractor to patch and repair any damages to roof caused by construction of this project. Patch and repair shall be per roofing manufacturer’s instructions.



	01 74 19 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for the following:

	1.2 DEFINITIONS
	A. Construction Waste:  Building and site improvement materials and other solid waste resulting from construction, remodeling, renovation, or repair operations. Construction waste includes packaging.
	B. Demolition Waste:  Building and site improvement materials resulting from demolition or selective demolition operations.
	C. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having jurisdiction.
	D. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent incorporation into the Work.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 All existing equipment and control sensors and equipment shall be offered to the owner and shall be delivered to owner on site. All equipment becomes property of the contractor and shall be removed from site.
	3.2 PLAN IMPLEMENTATION
	A. General:  Implement waste management plan as approved by Owner. Provide handling, containers, storage, signage, transportation, and other items as required to implement waste management plan during the entire duration of the Contract.

	3.3 DISPOSAL OF WASTE
	A. General:  Remove waste materials from Project site and legally dispose of them in a landfill acceptable to authorities having jurisdiction.
	B. Burning:  Do not burn waste materials.
	C. Disposal:  Transport waste materials and dispose of at designated spoil areas on Owner's property.
	D. Disposal:  Transport waste materials off Owner's property and legally dispose of them.



	01 77 00 - CLOSEOUT PROCEDURES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	B. See Division 01 Section "Project Record Documents" for submitting Record Drawings, Record Specifications, and Record Product Data.
	C. See Divisions 23 Sections for specific closeout and special cleaning requirements for the Work in those Sections.

	1.2 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following. List items below that are incomplete in request.
	B. Inspection:  Submit a written request for inspection for Substantial Completion. 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.

	1.3 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	B. Inspection:  Submit a written request for final inspection for acceptance. On receipt of request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements. Engineer will prepare a final Certificate for Payment after inspection or will notify Contractor of construction that must be completed or corrected before certificate will be issued.

	1.4 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit electronic copy 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.

	1.5 WARRANTIES
	A. Submittal Time:  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.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	C. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. 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.


	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. General:  Provide 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.
	C. Comply with safety standards for cleaning. Do not burn waste materials. Do not bury debris or excess materials on Owner's property. Do not discharge volatile, harmful, or dangerous materials into drainage systems. Remove waste materials from Project site and dispose of lawfully.



	01 78 23 - OPERATION AND MAINTENANCE DATA
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for preparing operation and maintenance manuals, including the following:
	B. See Divisions 23 Sections for specific operation and maintenance manual requirements for the Work in those Sections.

	1.2 SUBMITTALS
	A. Manual:  Submit one copy of each manual in final form at least 10 days before final inspection. Engineer will return copy with comments within 10 days after final inspection.


	PART 2 -  PRODUCTS
	2.1 MANUALS, GENERAL
	A. 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 a title page, table of contents, and manual contents.
	B. Title Page:  Enclose title page in transparent plastic sleeve. Include the following information:
	C. 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.
	D. 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.

	2.2 OPERATION MANUALS
	A. Content:  In addition to requirements in this Section, include operation data required in individual Specification Sections and equipment descriptions, operating standards, operating procedures, operating logs, wiring and control diagrams, and license requirements.
	B. Descriptions:  Include the following:
	C. Operating Procedures:  Include start-up, break-in, and control procedures; stopping and normal shutdown instructions; routine, normal, seasonal, and weekend operating instructions; and required sequences for electric or electronic systems.
	D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram controls as installed.

	2.3 PRODUCT MAINTENANCE MANUAL
	A. 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.
	B. 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.
	C. Product Information:  Include the following, as applicable:
	D. Maintenance Procedures:  Include manufacturer's written recommendations and inspection procedures, types of cleaning agents, methods of cleaning, schedule for cleaning and maintenance, and repair instructions.
	E. Repair Materials and Sources:  Include lists of materials and local sources of materials and related services.
	F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.4 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL
	A. Content:  For each system, subsystem, and piece of equipment not part of a system, include source information, manufacturers' maintenance documentation, maintenance procedures, maintenance and service schedules, spare parts list and source information, maintenance service contracts, and warranty and bond information, as described below.
	B. 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.
	C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance documentation including maintenance instructions, drawings and diagrams for maintenance, nomenclature of parts and components, and recommended spare parts for each component part or piece of equipment:
	D. Maintenance Procedures:  Include test and inspection instructions, troubleshooting guide, disassembly instructions, and adjusting instructions that detail essential maintenance procedures:
	E. 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.
	F. 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.
	G. Maintenance Service Contracts:  Include copies of maintenance agreements with name and telephone number of service agent.
	H. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and conditions that would affect validity of warranties or bonds.

	2.5 TEST AND BALANCE REPORT
	A. Include final copy of Test and Balance Report.

	2.6 MANUFACTURER’S START UP REPORT
	A. Include all manufacturer’s start up report.


	PART 3 -  EXECUTION
	3.1 MANUAL PREPARATION
	A. 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.
	B. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care and maintenance of each product, material, and finish incorporated into the Work.
	C. 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.
	D. Manufacturers' Data:  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.
	E. 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.
	F. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting operation and maintenance documentation.



	01 78 39 - PROJECT RECORD DOCUMENTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for Project Record Documents, including the following:
	B. See Divisions 23 Sections for specific requirements for Project Record Documents of the Work in those Sections.

	1.2 SUBMITTALS
	A. Record Drawings:  Comply with the following:
	B. Record Specifications:  Submit one copy of Project's Specifications, including addenda and contract modifications.
	C. Record Product Data:  Submit one copy of each Product Data submittal.


	PART 2 -  PRODUCTS
	2.1 RECORD DRAWINGS
	A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract Drawings and Shop Drawings.

	2.2 MISCELLANEOUS RECORD SUBMITTALS
	A. 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.


	PART 3 -  EXECUTION
	3.1 RECORDING AND MAINTENANCE
	A. Recording:  Maintain one copy of each submittal during the construction period for Project Record Document purposes.  Post changes and modifications to Project Record Documents as they occur; do not wait until the end of Project.
	B. 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, dry, legible condition, protected from deterioration and loss.  Provide access to Project Record Documents for Engineer's reference during normal working hours.



	01 79 00 - DEMONSTRATION AND TRAINING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes administrative and procedural requirements for instructing Owner's personnel, including the following:
	B. See Divisions 23 Sections for specific requirements for demonstration and training for products in those Sections.

	1.2 SUBMITTALS
	A. Instruction Program:  Submit two copies of outline of instructional program for demonstration and training, including 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.

	1.3 QUALITY ASSURANCE
	A. 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
	2.1 INSTRUCTION PROGRAM
	A. Program Structure:  Develop an instruction program that includes individual training modules for each system and equipment not part of a system, as required by individual Specification Sections.
	B. Training Modules:  Develop a learning 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:


	PART 3 -  EXECUTION
	3.1 INSTRUCTION
	A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training modules, to coordinate instructors, and to coordinate between Contractor and Owner for number of participants, instruction times, and location.
	B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain systems, subsystems, and equipment not part of a system.
	C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that requires seasonal operation, provide similar instruction at start of each season.



	22 05 00 - COMMON WORK RESULTS FOR PLUMBING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:

	1.2 DEFINITIONS
	A. Finished Spaces:  Spaces other than plumbing and electrical equipment rooms, furred spaces, pipe chases, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.
	B. Exposed, Interior Installations:  Exposed to view indoors. Examples include finished occupied spaces and plumbing equipment rooms.
	C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures and weather conditions. Examples include rooftop locations.
	D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants. Examples include above ceilings and in chases.
	E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and physical contact by building occupants but subject to outdoor ambient temperatures. Examples include installations within unheated shelters.

	1.3 SUBMITTALS
	A. Welding certificates.
	B. Company welding procedures.
	C. See section 01 33 00 for submittal requirements.

	1.4 QUALITY ASSURANCE
	A. Electrical Characteristics for Plumbing Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately modified. If minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.
	B. Reference Building Codes and Standards:


	PART 2 -  NOT USED
	PART 3 -  EXECUTION
	3.1 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel, and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install plumbing equipment to facilitate service, maintenance, and repair or replacement of components. Connect equipment for ease of disconnecting, with minimum interference to other installations. Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.



	22 05 29 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified State of Nevada Professional Engineer, using performance requirements and design criteria indicated.
	B. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: Signed and sealed by a qualified State of Nevada Professional Engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	B. Stainless-Steel Pipe Hangers and Supports:
	C. Copper Pipe Hangers:

	2.2 TRAPEZE PIPE HANGERS
	A. 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.

	2.3 THERMAL-HANGER SHIELD INSERTS
	A. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	B. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength.
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. 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.

	2.5 PIPE POSITIONING SYSTEMS
	A. Description: IAPMO PS 42, positioning system of metal brackets, clips, and straps for positioning piping in pipe spaces; for plumbing fixtures in commercial applications.

	2.6 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.7 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.


	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. 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.
	B. 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.
	C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	D. Fastener System Installation:
	E. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste piping connections to each plumbing fixture.
	F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	G. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	H. Install hangers and supports to allow 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.
	I. Install lateral bracing with pipe hangers and supports to prevent swaying.
	J. 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 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.
	K. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	L. 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.
	M. Insulated Piping:

	3.2 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	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:

	3.4 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 3/4 inches.

	3.5 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for general service applications.
	F. Use stainless-steel pipe hangers and stainless-steel attachments for stainless-steel piping and tubing.
	G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	H. Use padded hangers for piping that is subject to scratching.
	I. Use thermal-hanger shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	Q. Use powder-actuated fasteners instead of building attachments where required in concrete construction.
	R. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.



	22 05 48 - VIBRATION AND SEISMIC CONTROLS FOR PLUMBING PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Seismic bracing for plumbing systems (equipment, piping, and conduit) and mechanical systems (flue, combustion air, ducting, and equipment) shall comply with all applicable requirements of the 2024 International Building Code (IBC) including all applicable provisions of the American Society of Civil Engineers (ASCE) Minimum Design Loads for Buildings and Other Structures (ASCE Standard 7-22). Basic seismic design criteria for each project shall be as listed on the structural drawings for that project.
	B. Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most current version of one of the following design manuals (no exceptions):
	C. A complete bound copy of the applicable design manual shall be provided to the Owner at the beginning of the construction period for use/reference during the course of the project.
	D. Component Importance Factors (Ip) for all plumbing equipment, piping, and conduit shall be determined and assigned in accordance with ASCE Standard 7-22 Section 13.1.3.

	1.2 SUBMITTALS
	A. The Contractor shall provide the required number of seismic shop drawing submittal sets for review and approval by the Owner. Submittals shall include a comprehensive set of shop drawings clearly depicting the seismic bracing requirements for all plumbing equipment, piping, and conduit. Any equipment that does not require seismic bracing shall be specifically identified in the submittal, and the reason for exemption shall be provided.
	B. Submittals shall be fully coordinated with the structural drawings and shall include all applicable structural attachment details. Seismic bracing shop drawings shall include all vertical support anchorage loads and all seismic bracing anchorage loads. Each specific load shall be indicated and the structural element that the support is attached to shall be clearly depicted/identified. Seismic bracing submittals shall be stamped and signed by a mechanical, structural, or civil engineer licensed in the State of Nevada.
	C. Seismic shop drawing submittals will be reviewed by both the mechanical engineer and the structural engineer.

	1.3 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. An authorized representative of the seismic bracing system manufacturer shall visit the job site during the construction period to confirm that the seismic bracing installation complies with the shop drawings, with all applicable code requirements, and with the seismic bracing system manufacturer’s written installation requirements and associated details. A minimum of three site visits shall be provided, with the first visit scheduled just prior to installation of the first seismic braces, the second visit at the approximate midpoint of construction, and the third visit when the seismic bracing installation is complete (and prior to installation of ceilings).
	D. A written report shall be issued within one week of each site visit summarizing the observations made during the site visit and listing all required corrective actions and/or deficiencies.
	E. Site visits shall be coordinated with the Owner and shall be scheduled in writing a minimum of two weeks prior to the proposed site visit date.
	F. After all equipment installation is complete and all seismic bracing has been verified, the authorized representative that conducted the field verification shall issue a letter certifying that the installation is complete and that the installation complies with the specified requirements.

	1.5 SPECIAL INSPECTION
	A. Special inspections will be arranged and paid for by the Owner when and if required by 2024 IBC Section 1704. When special inspection is required for a system or item of equipment the Contractor shall be available on site during each special inspection to facilitate the on�site review process.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Wind-Restraint Loading:
	B. Seismic-Restraint Loading:

	2.2 SEISMIC RESTRAINTS
	A. Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most current version of one of the following design manuals (no exceptions):


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength is adequate to carry present and future static and seismic loads within specified loading limits.

	3.2 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Installation of vibration isolators must not cause any change of position of equipment, piping resulting in stresses or misalignment.
	B. Equipment Restraints:
	C. Piping Restraints:
	D. Install cables so they do not bend across edges of adjacent equipment or building structure.
	E. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.
	F. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media between anchor bolt and mounting hole in concrete base.
	G. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	H. 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.
	I. Drilled-in Anchors:

	3.3 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a different structural element from the one supporting the connections as they approach equipment. Comply with requirements in Section 23 21 13 “Hydronic Piping” for piping flexible connections.

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	D. Remove and replace malfunctioning units and retest as specified above.
	E. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Adjust isolators after piping system is at operating weight.
	B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.



	22 05 53 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	B. Plastic Labels for Equipment:
	C. Label Content: Include equipment's Drawing designation or unique equipment number, drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	D. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper. Tabulate equipment identification number, and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specification Section number and title where equipment is specified. Equipment schedule shall be included in operation and maintenance data.

	2.2 WARNING SIGNS AND LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
	C. Letter Color:  White.
	D. Background Color:  Red.
	E. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
	F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch.
	G. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal lettering.
	H. Fasteners: Stainless-steel rivets.
	I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	J. Label Content: Include caution and warning information plus emergency notification instructions.

	2.3 PIPE LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering indicating service, and showing flow direction according to ASME A13.1.
	C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of pipe and to attach to pipe without fasteners or adhesive.
	D. Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.
	E. Pipe Label Contents: Include identification of piping service using same designations or abbreviations as used on Drawings; also include pipe size and an arrow indicating flow direction.


	PART 3 -  EXECUTION
	3.1 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.2 PIPE LABEL INSTALLATION
	A. Pipe Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed locations as follows:
	B. Pipe Label Color Schedule:



	22 11 17 - DRAIN PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes equipment drain pipes, tubes, and fittings inside buildings.

	1.2 ACTION SUBMITTALS
	A. Product Data: For transition fittings and dielectric fittings.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.


	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube:  ASTM B 88, Type M water tube, drawn temper.
	B. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	C. Copper Unions:

	2.3 PIPING JOINING MATERIALS
	A. Solder Filler Metals: ASTM B 32, lead-free alloys.
	B. Flux: ASTM B 813, water flushable.
	C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-duty brazing unless otherwise indicated.

	2.4 TRANSITION FITTINGS
	A. General Requirements:
	B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
	C. Plastic-to-Metal Transition Fittings:

	2.5 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:


	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install piping as indicated unless deviations to layout are approved on coordination drawings.
	B. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and coordinate with other services occupying that space.
	E. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher than the system pressure rating used in applications below unless otherwise indicated.
	F. Install piping free of sags and bends.
	G. Install fittings for changes in direction and branch connections.
	H. Install unions in copper and CPUC tubing at final connection to each piece of equipment, machine, and specialty.

	3.2 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	D. Joint Construction for Solvent-Cemented Plastic Piping: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	E. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.3 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.

	3.4 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric couplings or nipples.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for seismic-restraint devices in Section 22 05 48 "Vibration and Seismic Controls for Plumbing Piping and Equipment."
	B. Comply with requirements for pipe hanger, support products, and installation in Section 22 05 29 "Hangers and Supports for Plumbing Piping and Equipment."
	C. Support vertical piping and tubing at base and at each floor.
	D. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	F. Install supports for vertical copper tubing every 10 feet.
	G. Support piping and tubing not listed in this article according to MSS SP-69 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.

	3.7 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Prepare test and inspection reports.

	3.8 CLEANING
	A. Clean and flush piping of all debris, use a filter at the end of discharge so debris do not go into drains.

	3.9 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper tubing.
	D. Equipment drain for mechanical equipment shall have a trap per manufacturer’s instructions and be the following:



	22 11 24 - FACILITY NATURAL GAS PIPING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	B. Natural-Gas System Pressure within Buildings:  More than 0.5 psig but not more than 2 psig.
	C. Delegated Design: Design restraints and anchors for natural-gas piping and equipment, including comprehensive engineering analysis by a qualified State of Nevada Professional engineer, using performance requirements and design criteria indicated.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: For facility natural-gas piping layout. Include plans, piping layout and elevations, sections, and details for fabrication of pipe anchors, hangers, supports for multiple pipes, alignment guides, expansion joints and loops, and attachments of the same to building structure. Detail location of anchors, alignment guides, and expansion joints and loops.
	C. Delegated-Design Submittal: For natural-gas piping and equipment indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.6 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. 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.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.

	2.2 PIPING SPECIALTIES
	A. Flexible Hose Connectors:
	B. Y-Pattern Strainers:
	C. Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant wire screen, with free area at least equal to cross-sectional area of connecting pipe and threaded-end connection.

	2.3 JOINING MATERIALS
	A. Joint Compound and Tape: Suitable for natural gas.
	B. Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials appropriate for wall thickness and chemical analysis of steel pipe being welded.

	2.4 MANUAL GAS SHUTOFF VALVES
	A. See "Underground Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff Valve Schedule" Articles for where each valve type is applied in various services.
	B. General Requirements for Metallic Valves, NPS 2 and Smaller: Comply with ASME B16.33.
	C. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim: MSS SP-110.
	D. Bronze Plug Valves: MSS SP-78.

	2.5 LABELING AND IDENTIFYING
	A. Detectable Warning Tape: Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of utility, with metallic core encased in a protective jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches deep; colored yellow.


	PART 3 -  EXECUTION
	3.1 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	G. Locate valves for easy access.
	H. Install natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
	I. Install piping free of sags and bends.
	J. Install fittings for changes in direction and branch connections.
	K. Verify final equipment locations for roughing-in.
	L. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	M. Drips and Sediment Traps: Install drips at points where condensate may collect, including service-meter outlets. Locate where accessible to permit cleaning and emptying. Do not install where condensate is subject to freezing.
	N. Extend relief vent connections for service regulators, line regulators, and overpressure protection devices to outdoors and terminate with weatherproof vent cap.
	O. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	P. Use eccentric reducer fittings to make reductions in pipe sizes. Install fittings with level side down.
	Q. Connect branch piping from top or side of horizontal piping.
	R. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.
	S. Do not use natural-gas piping as grounding electrode.

	3.2 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of corrugated stainless-steel tubing or copper connector.
	B. Install underground valves with valve boxes.
	C. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.
	D. Install earthquake valves aboveground outside buildings according to listing.
	E. Install anode for metallic valves in underground PE piping.

	3.3 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	D. Welded Joints:

	3.4 HANGER AND SUPPORT INSTALLATION
	A. Install seismic restraints on piping. Comply with requirements for seismic-restraint devices specified in Section 23 05 48 "Vibration and Seismic Controls for HVAC."
	B. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	C. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	D. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum spacing and minimum rod sizes:

	3.5 CONNECTIONS
	A. Connect to utility's gas main according to utility's procedures and requirements.
	B. Install natural-gas piping electrically continuous, and bonded to gas appliance equipment grounding conductor of the circuit powering the appliance according to NFPA 70.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to kitchen appliances using manual gas shutoff valves, unions, and appliance connectors. Install valve within 72 inches of each gas-fired appliance. Install union between valve and appliances.
	E. Connect piping to equipment (boilers, water heaters, unit heaters, etc.) using manual gas shutoff valves, unions, and flexible connectors. Install valve within 72 inches of each gas-fired equipment. Install union between valve and equipment
	F. Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.
	G. Flexible piping to unit to be full size of the rigid gas pipe not connection size of unit.

	3.6 LABELING AND IDENTIFYING
	A. Comply with requirements in Section 23 05 53 "Identification for HVAC Piping and Equipment" for piping and valve identification.
	B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.7 FIELD QUALITY CONTROL
	A. Test, inspect, and purge natural gas according to NFPA 54 and authorities having jurisdiction.
	B. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.8 OUTDOOR PIPING SCHEDULE
	A. All outdoor section to be prepped and painted with UV-resistant exterior pain to match existing.
	B. Aboveground, branch piping NPS 1 and smaller shall be the following:
	C. Aboveground, distribution piping shall be the following:

	3.9 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Distribution piping valves for pipe sizes NPS 2 1/2 and smaller shall be the following:
	B. Valves in branch piping for single appliance shall be the following:
	C. FLEXIBLE PIPING APPLICATION SCHEDULE



	23 00 00 - COMMON WORK RESULTS FOR HVAC SYSTEMS
	SECTION 23 00 00-COMMON WORK RESULTS FOR HVAC SYSTEMS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	B. The information indicated on the drawings as existing is based upon information taken from as-built drawings, field investigation, and information obtained from submittal data, etc. The plans do not guarantee accuracy but are only an indication of existing conditions. It is the contractor’s responsibility to field verify exact conditions such as equipment placement, ductwork (size, routing, and elevation), piping (size, routing, and elevation), etc. The drawings are intended to provide the contractor an indication of the system installed in the facility to date. It will be the contractor’s responsibility to make adjustments to the drawing information as required to match existing field conditions.
	C. The contractor shall install the new equipment, ductwork, and piping around all existing obstacles including:  electrical conduit, domestic water piping, waste and vent piping, chilled and heating water piping, and fire sprinkler piping. Provide offsets to avoid relocation of other utilities. Relocate utilities if they are in conflict with the mechanical system installation, cause deviations in the design intent, unsatisfactory operation, noisy conditions, or interfere with maintenance. It is the mechanical contractor's responsibility to coordinate any utility relocation with the appropriate subcontractor.
	D. Provide all necessary labor, materials, equipment, services, and insurances to complete the heating, ventilating, and air conditioning work within the full intent of the drawings and specifications contained hereon and to the entire satisfaction of the engineer.
	E. All dimensions and measurements shall be verified at the jobsite before fabrication and/or installation of the equipment.
	F. Contractor shall visit the site and become familiar with the project before bidding.

	1.2 DEFINITIONS
	A. Exposed, Interior Installations:  Exposed to view indoors. Examples include finished occupied spaces and mechanical equipment rooms.
	B. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building occupants. Examples include above ceilings and chases.

	1.3 SUBMITTALS
	A. See specification section 00 13 30, “Submittal Procedures”.
	B. Welding certificates.

	1.4 WORKMANSHIP
	A. All work to be performed by qualified personnel normally engaged in the respective line of work.
	B. Perform all work in a manner not to disturb the normal operation of the building.
	C. Coordinate all work with the owner's representative.
	D. The mechanical contractor is responsible for performing all work acceptable to the owner's representative.

	1.5 PROJECT/SITE CONDITIONS
	A. Examine the site, verify dimensions and locations against the drawings, and inform self of conditions under which work is to be done before submitting proposal. No allowance will be made for extra expense on account of error.
	B. Information shown relative to existing locations is based upon available records and data but shall be regarded as approximate only. Make minor deviations found necessary to conform with actual locations and conditions without extra cost.
	C. Install work in locations shown on drawings, unless prevented by project conditions.
	D. Prepare drawings showing proposed rearrangement of work to meet project conditions, including changes to work specified in other sections. Obtain permission of Owner/Engineer before proceeding.

	1.6 QUALITY ASSURANCE
	A. Steel Pipe Welding:  Qualify processes and operators shall be in accordance with the following:
	B. Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately modified. If minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.
	C. Reference Building Codes and Standards:


	PART 2 -  NOT USED
	PART 3 -  EXECUTION
	3.1 MECHANICAL DEMOLITION
	A. coordinate with the owner prior to the beginning of demolition work of equipment and material that the owner will salvage.
	B. Disconnect, demolish, and remove mechanical systems, equipment, and components indicated to be removed.
	C. If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable, remove damaged or unserviceable portions and replace with new products of equal capacity and quality.

	3.2 PRODUCT HANDLING
	A. Protection:  use all means necessary to protect the materials of this section before, during, and after installation and to protect the materials and work of the other trades.
	B. Replacements:  in the event of damage, immediately make all repairs and replacements necessary to the approval of the engineer and at no additional cost to the owner.

	3.3 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel, and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of components. Connect equipment for ease of disconnecting, with minimum interference to other installations. Extend grease fittings to accessible locations.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.4 CARE AND CLEANING
	A. Replace broken, damaged, or otherwise defective parts, materials, and work. Leave the entire work in a condition satisfactory to the architect and owner. At completion, carefully clean and adjust equipment, fixtures, and trim which are installed as part of this work. Leave systems and equipment in satisfactory operating condition.
	B. Drain and flush piping to remove grease and foreign matter.
	C. Clean out and remove surplus materials and debris resulting from the work, including surplus excavated material.



	23 05 13 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. 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.

	1.2 COORDINATION
	A. Coordinate features of motors, installed units, and accessory devices to be compatible with the following:


	PART 2 -  PRODUCTS
	2.1 GENERAL MOTOR REQUIREMENTS
	A. Comply with NEMA MG 1 unless otherwise indicated.

	2.2 MOTOR CHARACTERISTICS
	A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 4,500 above sea level.
	B. 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.

	2.3 POLYPHASE MOTORS
	A. Description: NEMA MG 1, Design B, medium induction motor.
	B. Efficiency: Energy efficient, as defined in NEMA MG 1.
	C. Service Factor: 1.15.
	D. Multispeed Motors: Variable torque.
	E. Rotor: Random-wound, squirrel cage.
	F. Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust loading.
	G. Temperature Rise: Match insulation rating.
	H. Insulation: Class F
	I. Code Letter Designation:
	J. Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for motor frame sizes smaller than 324T.

	2.4 ADDITIONAL REQUIREMENTS FOR POLYPHASE MOTORS
	A. 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.
	B. Motors Used with Variable-Frequency Controllers: Ratings, characteristics, and features coordinated with and approved by controller manufacturer.

	2.5 SINGLE-PHASE MOTORS
	A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and requirements of specific motor application:
	B. Multispeed Motors: Variable-torque, permanent-split-capacitor type.
	C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial and thrust loading.
	D. Motors 1/20 HP and Smaller: Shaded-pole type.
	E. 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.

	2.6 ELECTRONICALLY COMMUTATED MOTORS (ECM)
	A. Electronically commuted motors (ECM), shall be permanently lubricated with heavy-duty ball bearings to match load.
	B. Internal motor circuitry shall convert AC power supplied to the fam to DC power to operate the motor.
	C. Motor shall be speed controlled down to 20% full speed.
	D. Motor speed shall be controlled by either a potentiometer dial mounted on the motor or by a 0-10 VDC signal.
	E. Motor shall be a minimum of 85% efficient at all speeds.


	PART 3 -  EXECUTION (Not Applicable)

	23 05 29 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.

	1.3 ACTION SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements.
	B. Product Data: For each type of product indicated.
	C. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication and installation details and include calculations for the following; include Product Data for components:
	D. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified State of Nevada Professional engineer responsible for their preparation.

	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.5 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	B. Copper Pipe Hangers:

	2.2 TRAPEZE PIPE HANGERS
	A. 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.

	2.3 THERMAL-HANGER SHIELD INSERTS
	A. Insulation-Insert Material for Cold Piping:  ASTM C 552, Type II cellular glass with 100-psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig minimum compressive strength and vapor barrier.
	B. Insulation-Insert Material for Hot Piping:  Water-repellent treated, ASTM C 533, Type I calcium silicate with 100-psig ASTM C 552 or Type II cellular glass with 100-psig minimum compressive strength.
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. 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.
	B. 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.

	2.5 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.6 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.


	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. 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.
	B. 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.
	C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	D. Fastener System Installation:
	E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	F. Equipment Support Installation: Fabricate from welded-structural-steel shapes.
	G. Install hangers and supports to allow 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.
	H. Install lateral bracing with pipe hangers and supports to prevent swaying.
	I. 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 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.
	J. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	K. 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.
	L. Insulated Piping:

	3.2 EQUIPMENT SUPPORTS
	A. Fabricate structural-steel stands to suspend equipment from structure overhead or to support equipment above floor.
	B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
	C. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 METAL FABRICATIONS
	A. Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and equipment supports.
	B. Fit exposed connections together to form hairline joints. Field weld connections that cannot be shop welded because of shipping size limitations.
	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:

	3.4 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1 inch.

	3.5 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports and metal trapeze pipe hangers and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use padded hangers for piping that is subject to scratching.
	H. For black steel piping, provide and install 2-layers of 10 mil, PVC tape around piping at all supports.
	I. Use thermal-hanger shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	O. Spring Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	P. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	Q. Use powder-actuated fasteners instead of building attachments where required in concrete construction.



	23 05 48 - VIBRATION AND SEISMIC CONTROLS FOR HVAC
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Seismic bracing for mechanical systems (equipment, ductwork, piping, and conduit) shall comply with all applicable requirements of the 2024 International Building Code (IBC) including all applicable provisions of the American Society of Civil Engineers (ASCE) Minimum Design Loads for Buildings and Other Structures (ASCE Standard 7-22). Basic seismic design criteria for each project shall be as listed on the structural drawings for that project.
	B. Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most current version of one of the following design manuals (no exceptions):
	C. A complete bound copy of the applicable design manual shall be provided to the Owner at the beginning of the construction period for use/reference during the course of the project.
	D. Component Importance Factors (Ip) for all mechanical equipment, ductwork, piping, and conduit shall be determined and assigned in accordance with ASCE Standard 7-22 Section 13.1.3.

	1.2 SUBMITTALS
	A. See Section 01 33 00 – Submittals for submittal requirements.
	B. The Contractor shall provide the required number of seismic shop drawing submittal sets for review and approval by the Owner. Submittals shall include a comprehensive set of shop drawings clearly depicting the seismic bracing requirements for all mechanical equipment, ductwork, piping, and conduit. Any equipment that does not require seismic bracing shall be specifically identified in the submittal, and the reason for exemption shall be provided.
	C. Submittals shall be fully coordinated with the structural drawings and shall include all applicable structural attachment details. Seismic bracing shop drawings shall include all vertical support anchorage loads and all seismic bracing anchorage loads. Each specific load shall be indicated and the structural element that the support is attached to shall be clearly depicted/identified. Seismic bracing submittals shall be stamped and signed by a structural or civil engineer licensed in the State of Nevada.
	D. Seismic shop drawing submittals will be reviewed by both the mechanical engineer and the structural engineer.

	1.3 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are more stringent.
	B. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	C. An authorized representative of the seismic bracing system manufacturer shall visit the job site during the construction period to confirm that the seismic bracing installation complies with the shop drawings, with all applicable code requirements, and with the seismic bracing system manufacturer’s written installation requirements and associated details. A minimum of three site visits shall be provided, with the first visit scheduled just prior to installation of the first seismic braces, the second visit at the approximate midpoint of construction, and the third visit when the seismic bracing installation is complete (and prior to installation of ceilings).
	D. A written report shall be issued within one week of each site visit summarizing the observations made during the site visit and listing all required corrective actions and/or deficiencies.
	E. Site visits shall be coordinated with the Owner and shall be scheduled in writing a minimum of two weeks prior to the proposed site visit date.
	F. After all equipment installation is complete and all seismic bracing has been verified, the authorized representative that conducted the field verification shall issue a letter certifying that the installation is complete and that the installation complies with the specified requirements.

	1.5 SPECIAL INSPECTION
	A. Special inspections will be arranged and paid for by the Owner when and if required by 2018 IBC Section 1704. When special inspection is required for a particular system or item of equipment the Contractor shall be available on site during each special inspection to facilitate the on�site review process.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Wind-Restraint Loading:
	B. Seismic-Restraint Loading:

	2.2 SEISMIC RESTRAINTS
	A. Compliance with the applicable seismic bracing requirements shall be accomplished utilizing the most current version of one of the following design manuals (no exceptions):


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by an agency acceptable to authorities having jurisdiction.
	B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners were indicated or scheduled on Drawings to receive them and where required to prevent buckling of hanger rods due to seismic forces.
	C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of components so strength is adequate to carry present and future static and seismic loads within specified loading limits.

	3.2 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION
	A. Installation of vibration isolators must not cause any change of position of equipment, piping, or ductwork resulting in stresses or misalignment.
	B. Comply with manufacturers’ requirements for roof curbs and equipment supports, and roof penetrations so that existing warranty can be maintained.
	C. Equipment Restraints:
	D. Piping Restraints:
	E. Install cables so they do not bend across edges of adjacent equipment or building structure.
	F. Install seismic-restraint devices using methods approved by an agency acceptable to authorities having jurisdiction that provides required submittals for component.
	G. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide resilient media between anchor bolt and mounting hole in concrete base.
	H. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide resilient media where equipment or equipment-mounting channels are attached to wall.
	I. 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.
	J. Drilled-in Anchors:

	3.3 ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION
	A. Install flexible connections in piping where they cross seismic joints, where adjacent sections or branches are supported by different structural elements, and where the connections terminate with connection to equipment that is anchored to a different structural element from the one supporting the connections as they approach equipment. Comply with requirements in Section 23 21 13 "Hydronic Piping" for piping flexible connections.

	3.4 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	D. Remove and replace malfunctioning units and retest as specified above.
	E. Prepare test and inspection reports.

	3.5 ADJUSTING
	A. Adjust isolators after piping system is at operating weight.
	B. Adjust limit stops on restrained-spring isolators to mount equipment at normal operating height. After equipment installation is complete, adjust limit stops so they are out of contact during normal operation.



	23 05 53 - IDENTIFICATION FOR HVAC PIPING & EQUIPMENT
	SECTION 23 05 53 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Plastic Labels for Equipment (Indoor equipment only):
	B. Label Content: Include equipment's Drawing designation or unique equipment number, drawing numbers where equipment is indicated (plans, details, and schedules), and the Specification Section number and title where equipment is specified.
	C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper. Tabulate equipment identification number, and identify Drawing numbers where equipment is indicated (plans, details, and schedules) and the Specification Section number and title where equipment is specified. Equipment schedule shall be included in operation and maintenance data.

	2.2 WARNING SIGNS AND LABELS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8-inch-thick, and having predrilled holes for attachment hardware.
	C. Letter Color:  White.
	D. Background Color:  Red.
	E. Maximum Temperature: Able to withstand temperatures up to 160 deg F
	F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2 by 3/4 inch
	G. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches 1/2 inch for viewing distances up to 72 inches and proportionately larger lettering for greater viewing distances. Include secondary lettering two-thirds to three-quarters the size of principal lettering.
	H. Fasteners: Stainless-steel rivets.
	I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
	J. Label Content: Include caution and warning information plus emergency notification instructions.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Clean piping and equipment surface of substances that could impair bond of identification devices, including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants.

	3.2 EQUIPMENT LABEL INSTALLATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible.

	3.3 Equipment label Schedule:


	23 05 93 - TESTING,ADJUSTING AND BALANCING FOR HVAC
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Test & Balance to be conducted by Raglen System Balance or a member of the associated air balance council.

	1.2 DEFINITIONS
	A. AABC: Associated Air Balance Council.
	B. TAB: Testing, adjusting, and balancing.
	C. TAB Specialist: An independent entity, meeting qualifications to perform TAB work.
	D. TDH: Total dynamic head.

	1.3 INFORMATIONAL SUBMITTALS
	A. Strategies and Procedures Plan: Within 60 days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in "Preparation" Article.
	B. Certified TAB reports.

	1.4 QUALITY ASSURANCE
	A. TAB Specialists Qualifications: Certified by AABC.
	B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in ASHRAE 111, Section 4, "Instrumentation."
	C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."
	D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 - "System Balancing."


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for 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 applicable for intended purpose and are accessible.
	C. Examine the approved submittals for HVAC systems and equipment.
	D. 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.
	E. Examine ceiling plenums and underfloor air plenums used for supply, return, or relief air to verify that they are properly separated from adjacent areas. Verify that penetrations in plenum walls are sealed and fire-stopped if required.
	F. Examine equipment performance data including fan and pump curves.
	G. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	H. Examine test reports specified in individual system and equipment Sections.
	I. Examine HVAC equipment and verify that bearings are greased, belts are aligned and tight, filters are clean, and equipment with functioning controls is ready for operation.
	J. Examine heat pumps and verify that they are accessible and their controls are connected and functioning.
	K. Examine strainers. Verify that startup screens have been replaced by permanent screens with indicated perforations.
	L. Examine control valves for proper installation for their intended function of throttling, diverting, or mixing fluid flows.
	M. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	N. Examine system pumps to ensure absence of entrained air in the suction piping.
	O. Examine operating safety interlocks and controls on HVAC equipment.
	P. Report deficiencies discovered before and during performance of TAB procedures. Observe and record system reactions to changes in conditions. Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes strategies and step-by-step procedures for balancing the systems.
	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:

	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance" and in this Section.
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	C. 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.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended testing procedures. Cross-check the summation of required outlet volumes with required fan volumes.
	B. Prepare schematic diagrams of systems' "as-built" duct layouts.
	C. For variable-air-volume systems, develop a plan to simulate diversity.
	D. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	E. 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.
	F. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	G. Verify that motor starters are equipped with properly sized thermal protection.
	H. Check dampers for proper position to achieve desired airflow path.
	I. Check for airflow blockages.
	J. Check condensate drains for proper connections and functioning.
	K. Check for proper sealing of air-handling-unit components.
	L. Verify that air duct system is sealed as specified in Section 23 31 13 "Metal Ducts."

	3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows.
	C. Adjust air inlets and outlets for each space to indicated airflows.

	3.6 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEMS
	A. Adjust the variable-air-volume systems as follows:

	3.7 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:
	B. 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, serial number, and nameplate data.

	3.8 PROCEDURES FOR ROOFTOP UNITS
	A. Measure, adjust, and record the following data for each water coil:
	B. Measure, adjust, and record the following data for each refrigerant coil:

	3.9 TOLERANCES
	A. Set HVAC system's airflow rates and water flow rates within the following tolerances:
	B. Maintaining pressure relationships as designed shall have priority over the tolerances specified above.

	3.10 FINAL REPORT
	A. General: Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	B. Final Report Contents: In addition to certified field-report data, include the following:
	C. General Report Data: In addition to form titles and entries, include the following data:
	D. System Diagrams: Include schematic layouts of air and hydronic distribution systems. Present each system with single-line diagram and include the following:
	E. Fan Test Reports: For supply, return, and exhaust fans, include the following:
	F. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a grid representing the duct cross-section and record the following:
	G. Air-Terminal-Device Reports:
	H. System-Coil Reports: For reheat coils and water coils of terminal units, include the following:
	I. Instrument Calibration Reports:

	3.11 VERIFICATION OF TAB REPORT
	A. The TAB specialist's test and balance engineer shall conduct the inspection in the presence of Construction Manager and commissioning authority.
	B. Commissioning authority shall randomly select measurements, documented in the final report, to be rechecked. Rechecking shall be limited to either 10 percent of the total measurements recorded or the extent of measurements that can be accomplished in a normal 8-hour business day.
	C. 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."
	D. 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.
	E. If TAB work fails, proceed as follows:
	F. Prepare test and inspection reports.



	23 07 13 - DUCT INSULATION
	23 09 00 - DIRECT DIGITAL CONTROL SYSTEMS
	PART 1  GENERAL
	1.1 GENERAL
	A. The control system shall provide direct digital control (DDC) with Windows-based user interface. Only pre-approved manufacturers and contractors will be allowed. All Control System Equipment is to be Alerton Inc., furnished and installed by the local Alerton representative, to match existing who shall be recognized by Alerton as an approved “Associate Dealer,” and shall be as follows:

	1.2 HARDWARE
	A. Remote Access:
	B. Controllers:

	1.3 SUBMITTALS AND AS�BUILT DOCUMENTATION
	A. The submittals shall include complete written control sequences for each item of equipment requiring control. The sequences shall include all set points, dead�bands, throttling ranges, etc.
	B. Seven complete sets of submittals shall be provided.

	1.4 WARRANTY PERIOD SERVICES
	A. The Contractor shall provide full service for the temperature control system for a period of one year after the date of Substantial Completion. Service shall include, but shall not be limited to, calibration of all sensors and other control devices, adjustments to set�points, and modifications to control sequences or programming as required/desired to fine�tune and/or finalize all control sequences.

	1.5 TRAINING
	A. Upon completion of work, the Temperature Control Contractor shall instruct the Owner’s designated personnel on the operation of all control system software features, shall provide a complete explanation of the control sequence for each item of equipment, and shall provide instructions on the operation and maintenance of all control devices. Training time shall be a minimum of two total hours.

	1.6 EMCS SOFTWARE AND PROGRAMMING REQUIREMENTS
	A. Provide a security/password system with two passwords of up to four characters each. The security/password system shall allow access based on four levels of security as follows:
	B. No set�points related to the equipment control sequences or programming shall be accessible by anyone other than the Temperature Control Contractor during the commissioning.
	C. The Temperature Control Contractor shall program the eleven Holidays into the EMCS software for the three years following the date of the installation. Verify the holiday schedule with the owner prior to programming. The eleven Holidays each year are as follows:
	D. When January 1, July 4, November 11, or December 25 falls on a Saturday, the preceding Friday is the observed holiday. If these days fall on Sunday, the following Monday is the observed holiday.
	E. Equipment Schedules - A separate occupied/unoccupied schedule shall be provided for each air handling unit, and each tenant’s zone control. A graphic display shall be provided to allow for access to each of the schedules from the display screen.

	1.7 GRAPHIC DISPLAYS
	A. All temperature set points and all other setpoints identified as adjustable shall be adjustable from the appropriate graphic displays. Setpoints given in the control sequences are for initial set-up and trial of system operations. Control system shop drawings shall utilize the same (or similar) written sequences with all set points, and differentials identified.
	B. Monitored points and alarms for each system shall be shown on the displays with full color graphics and real�time data as listed below. Where indicated, graphic displays shall be dynamic (animated). Space temperature set points shall be 72 degrees (heating), and 76 degrees (cooling).
	C. Valve and damper positions shall be displayed as per cent open and shall be displayed with zero decimal places.
	D. All set points which are identified as “adjustable” in the written control sequences shall be adjustable via the associated graphic displays (including dead band between heating and cooling room set point).
	E. All occupied mode and unoccupied mode room temperature set points shall have an adjustable dead band (adjustable from the associated graphic display).
	F. All displays specified to be dynamic shall depict motion (as minimum dynamic displays shall include rotating fan wheels and rotating pump impellers).
	G. All set points adjustable from the graphic displays shall be programmed with the dead band on one side of the set point (not split evenly across the set point) unless otherwise specified.

	1.8 MANUFACTURERS
	A. Approved Manufacturers subject to compliance with requirements:(See Part 3 - Execution, General, 01.).

	1.9 MATERIALS AND EQUIPMENT
	A. General:
	B. System Architecture:
	C. Global Controller:

	1.10 COMPONENTS
	A. DDC Unit Controllers:
	B. OA Temperature Sensor:
	C. Immersion Temperature Sensors:
	D. Relays:
	E. Control Valves:

	1.11 INSTALLATION
	A. General:
	B. Interlock and Control Wiring:
	C. Control Panels:
	D. Wiring and junction design:



	23 31 13 - METAL DUCTS
	SECTION 23 31 13 – METAL DUCTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	B. Related Sections:

	1.2 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 criteria indicated in "Duct Schedule" Article.
	B. Structural Performance:  Duct hangers and supports and seismic restraints shall withstand the effects of gravity and seismic loads and stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
	C. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1-2010.

	1.3 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to the following:
	B. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1-2004, Section 5 - "Systems and Equipment" and Section 7 - "Construction and System Start-Up."
	C. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1-2004, Section 6.4.4 "HVAC System Construction and Insulation."


	PART 2 -  PRODUCTS
	2.1 RECTANGULAR DUCT AND FITTINGS
	A. General Fabrication Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints:  Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth) 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."
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams - Rectangular Ducts," 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."
	D. 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 2, "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.

	2.2 ROUND DUCTS AND FITTINGS
	A. General 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.
	B. 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."
	C. Longitudinal Seams:  Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 3-2, "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."
	D. 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."
	E. Ductwork connected to dehumidification unit is to be 316 stainless-steel with stainless steel screws, stainless steel flanges and stainless-steel fittings and support.

	2.3 SHEET METAL MATERIALS
	A. 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.
	B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M.
	C. Aluminum sheet, ASTM B209, alloy 3003.
	D. Galvanized Steel Tie Rods:  Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.
	E. Aluminum Steel Tie Rods:  Aluminum 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.
	F. Polyisocyanurate: Insulation shall be compliant with ASTM C1289, having minimum thermal resistance of 0.167 per degree F/BTUH/inch at 75-degrees F mean temperature. John Mansville AP foil insulation.

	2.4 SEALANT AND GASKETS
	A. 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-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Water-Based Joint and Seam Sealant:
	C. Flange Gaskets:  Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
	D. Round Duct Joint O-Ring Seals:

	2.5 HANGERS AND SUPPORTS
	A. Hanger Rods for Noncorrosive Environments:  Cadmium-plated steel rods and nuts.
	B. Hanger Rods for Pool Room: See non-metallica hangers and supports specification.
	C. Strap and Rod Sizes:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct."
	D. 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.
	E. Duct Attachments:  Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	F. Trapeze and Riser Supports:

	2.6 DUCT LINER
	A. Fibrous-Glass Duct Liner:  Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."
	B. Insulation Pins and Washers:
	C. Shop Application of Duct Liner:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-19, "Flexible Duct Liner Installation."

	2.7 SEISMIC-RESTRAINT DEVICES
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	B. General Requirements for Restraint Components:  Rated strengths, features, and applications shall be as defined in reports by an evaluation service member of the ICC Evaluation Service.
	C. Channel Support System:  Shop- or field-fabricated support assembly made of slotted steel channels rated in tension, compression, and torsion forces and with accessories for attachment to braced component at one end and to building structure at the other end. Include matching components and corrosion-resistant coating.
	D. Restraint Cables:  ASTM A 603, galvanized-steel cables with end connections made of cadmium-plated steel assemblies with brackets, swivel, and bolts designed for restraining cable service; and with an automatic-locking and clamping device or double-cable clips.
	E. Mechanical Anchor Bolts:  Drilled-in and stud-wedge or female-wedge type. Select anchor bolts with strength required for anchor and as tested according to ASTM E 488.


	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. 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.
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install round ducts in maximum practical lengths.
	D. Install ducts with fewest possible joints.
	E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	G. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	H. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	I. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.
	J. 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 metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 inches.

	3.2 INSTALLATION OF EXPOSED DUCTWORK
	A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
	B. Round duct joint seals: o-ring.
	C. Maintain consistency, symmetry, and uniformity in arrangement and fabrication of fittings, hangers and supports, duct accessories, and air outlets.
	D. Repair or replace damaged sections and finished work that does not comply with these requirements.

	3.3 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
	B. Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible":

	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Hangers and Supports."
	B. Hanger Spacing:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and Table 4-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports within 24 inches of each elbow and within 48 inches of each branch intersection.
	C. Hangers Exposed to View:  Threaded rod and angle or channel supports.
	D. 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 interval of 16 feet.
	E. 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.

	3.5 SEISMIC-RESTRAINT-DEVICE INSTALLATION
	A. Install ducts with hangers and braces designed to support the duct and to restrain against seismic forces required by applicable building codes.
	B. Select seismic-restraint devices with capacities adequate to carry present and future static and seismic loads.
	C. Install seismic-restraint devices using methods approved by an evaluation service member of the ICC Evaluation Service.
	D. Attachment to Structure:  If specific attachment is not indicated, anchor bracing and restraints to structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.

	3.6 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Division 23 Section "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.7 START UP
	A. Air Balance:  Comply with requirements in Division 23 Section "Testing, Adjusting, and Balancing for HVAC."

	3.8 DUCT SCHEDULE
	A. Duct Liner:
	B. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:
	C. Supply Ducts:
	D. Return Ducts:
	E. Intermediate Reinforcement:
	F. Elbow Configuration:
	G. Branch Configuration:



	23 33 00 - AIR DUCT ACCESSORIES
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For duct accessories. Include plans, elevations, sections, details, and attachments to other work.

	1.3 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.


	PART 2 -  PRODUCTS
	2.1 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 indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

	2.2 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement were installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.3 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	B. Jackshaft:
	C. Damper Hardware:

	2.4 FLANGE CONNECTORS
	A. 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:
	B. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	C. Material: Galvanized steel.
	D. Gage and Shape: Match connecting ductwork.

	2.5 TURNING VANES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. 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.
	C. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	D. General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows."
	E. Vane Construction:  Single wall.

	2.6 FIRE DAMPERS
	A. Manufacturers: Subject to compliance with the specified product on the drawings, provide products by one of the following:
	B. Type: dynamic; rated and labeled in accordance with UL 555 by an NRTL.
	C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000 fpm velocity.
	D. Fire Rating: 1-1/2 and 3 hours.
	E. Frame: Multiple-blade type; fabricated with roll-formed galvanized steel; with mitered and interlocking corners; gauge in accordance with UL listing.
	F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel; gauge in accordance with UL listing.
	G. Mounting Orientation: Vertical or horizontal as indicated.
	H. Blades: Roll-formed galvanized sheet steel, full-length steel blade connectors. Material gauge is to be in accordance with UL listing.

	2.7 FLEXIBLE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	B. Materials: Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives: Comply with UL 181, Class 1.
	D. Metal-Edged Connectors: Factory fabricated with a fabric strip 5-3/4 inches wide attached to two strips of 2-3/4-inch-de, 0.028-inch-ick, galvanized sheet steel or 0.032-inch-ick aluminum sheets. Provide metal compatible with connected ducts.
	E. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.

	2.8 DUCT ACCESSORY HARDWARE
	A. 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. Test holes shall be finished with a Ventlock instrument test hole assembly, Ventlock model 699.
	B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. 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.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. 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.
	D. Set dampers to fully open position before testing, adjusting, and balancing.
	E. Install test holes at fan inlets and outlets and elsewhere as indicated.
	F. Install fire dampers in accordance with UL listing.
	G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	H. Install access doors with swing against duct static pressure.
	I. Install flexible connectors to connect ducts to equipment.
	J. Connect diffusers or light troffer boots to ducts with maximum 60-inch lengths of flexible duct clamped or strapped in place.
	K. Connect flexible ducts to metal ducts with draw bands.
	L. Install duct test holes where required for testing and balancing purposes.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:



	23 74 16.13 - PACKAGED, LARGE-CAPACITY, ROOFTOP AIR-CONDITIOING UNITS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes packaged, large-capacity, rooftop air conditioning units (RTUs) with the following components:

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of RTU.
	B. Delegated-Design Submittal: For RTU supports indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	1.3 INFORMATIONAL SUBMITTALS
	A. Sample Warranty: For manufacturer's warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For RTUs to include in emergency, operation, and maintenance manuals.

	1.5 WARRANTY
	A. Warranty: period: 1-Manufacturer agrees to repair or replace components of outdoor, semi-custom, air-handling unit that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
	B. NFPA Compliance: Comply with NFPA 90A for design, fabrication, and installation of RTUs and components.
	C. ASHRAE 15 Compliance: For refrigeration system safety.
	D. UL Compliance: Comply with UL 1995.

	2.2 CAPACITIES AND CHARACTERISTICS
	A. See drawings for capacities and characteristics

	2.3 MANUFACTURERS
	A. Basis of design product, subject to compliance with the product on the drawings. Provide a product by one of the following manufacturers:

	2.4 UNIT CASINGS
	A. General Fabrication Requirements for Casings: Formed and reinforced double-wall insulated panels, fabricated to allow removal for access to internal parts and components, with joints between sections sealed.
	B. Double-Wall Construction:
	C. Static-Pressure Classifications:
	D. Panels and Doors:
	E. Condensate Drain Pans:

	2.5 FANS, DRIVES, AND MOTORS
	A. Fan and Drive Assemblies: Statically and dynamically balanced and designed for continuous operation at maximum-rated fan speed and motor horsepower.
	B. Supply-Air Fans: Centrifugal, rated according to AMCA 210; galvanized or painted steel; mounted on solid-steel shaft.
	C. Drives, Direct: Factory-mounted, direct drive.
	D. Condenser-Coil Fan: Propeller, mounted on shaft of permanently lubricated multispeed motors.
	E. Relief-Air Fan: Propeller, shaft mounted on permanently lubricated motor.
	F. Motors:

	2.6 COILS
	A. General Requirements for Coils:
	B. Supply-Air Refrigerant Coil:
	C. Outdoor-Air Refrigerant Coil:

	2.7 REFRIGERANT CIRCUIT COMPONENTS
	A. Compressor: Hermetic, variable speed scroll, mounted on vibration isolators; with internal overcurrent and high-temperature protection, internal pressure relief, and crankcase heater.
	B. Refrigeration Specialties:

	2.8 AIR FILTRATION
	A. Panel Filters:

	2.9 GAS FURNACES
	A. Description: Factory assembled, piped, and wired; complying with ANSI Z21.47/CSA 2.3 and NFPA 54.
	B. CSA Approval: Designed and certified by and bearing label of CSA.
	C. Burners: Stainless steel.
	D. Heat-Exchanger and Drain Pan: Stainless steel.
	E. Venting, Gravity: Gravity vented with vertical extension.
	F. Safety Controls:

	2.10 DAMPERS
	A. Outdoor- and Return-Air Dampers: Low-leakage, double-skin, airfoil-blade, galvanized-steel dampers with compressible jamb seals and extruded-vinyl blade edge seals in opposed blade arrangement with zinc-plated steel operating rods rotating in sintered bronze or nylon bearings mounted in a single galvanized-steel frame, and with operating rods connected with a common linkage. Leakage rate shall not exceed 4 cfm/sq. ft. at 1-inch wg and 8 cfm/sq. ft. at 4-inch wg.
	B. Electronic Damper Operators:

	2.11 ROOF CURBS
	A. Roof curbs with vibration isolators and wind or seismic restraints are specified in Section 23 05 48 "Vibration and Seismic Controls for HVAC."
	B. Wind and Seismic Restraints: Metal brackets compatible with the curb and casing, painted to match RTU, used to anchor unit to the curb, and designed for loads at Project site. Comply with requirements in Section 23 05 48 "Vibration and Seismic Controls for HVAC" for wind-load requirements.
	C. Materials: Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-installed wood nailer; complying with NRCA standards.

	2.12 ACCESSORIES
	A. Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection. Include transformer if required. Outlet shall be energized even if the unit main disconnect is open.
	B. Filter differential pressure switch with sensor tubing on either side of filter. Set for final filter pressure loss.
	C. Remote potentiometer to adjust minimum economizer damper position.
	D. Return-air bypass damper.
	E. Factory- or field-installed demand-controlled ventilation.
	F. Safeties:
	G. Coil guards of painted, galvanized-steel wire.
	H. Hail guards of galvanized steel, painted to match casing.
	I. Door switches to disable heating or reset set point when open.
	J. Outdoor air intake weather hood.
	K. Manufacturer’s UL listed refrigerant leak detector to turn on supply fan upon detection of smoke.

	2.13 MATERIALS
	A. Steel:
	B. Stainless Steel:
	C. Galvanized Steel: ASTM A653/A653M.
	D. Aluminum: ASTM B209.

	2.14 SOURCE QUALITY CONTROL
	A. AHRI Compliance:
	B. AMCA Compliance:


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Examine roughing-in for RTUs to verify actual locations of piping and duct connections before equipment installation.
	B. Roof Curb: Install on roof structure or concrete base, level and secure, according to NRCA's "NRCA Roofing Manual: Membrane Roof Systems." Install RTUs on curbs and coordinate roof penetrations and flashing with roof construction.

	3.2 PIPING CONNECTIONS
	A. Piping installation requirements are specified in other Sections. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Where installing piping adjacent to RTU, allow space for service and maintenance.
	C. Connect piping to unit mounted on vibration isolators with flexible connectors.
	D. Connect condensate drain pans using NPS 1-1/4, ASTM B88, Type M copper tubing. Extend to nearest equipment or roof drain. Construct deep trap at connection to drain pan and install cleanouts at changes in direction.
	E. Gas Piping: Comply with applicable requirements in Section 22 11 23 "Facility Natural-Gas Piping." Connect gas piping to burner, full size of gas train inlet, and connect with union and shutoff valve with sufficient clearance for burner removal and service.

	3.3 DUCT CONNECTIONS
	A. Comply with duct installation requirements specified in other HVAC Sections. Drawings indicate the general arrangement of ducts. The following are specific connection requirements:

	3.4 ELECTRICAL CONNECTIONS
	A. Connect electrical wiring according to electrical drawings and specializations."
	B. Ground equipment according to electrical drawings and specifications.
	C. Install electrical devices furnished by manufacturer, but not factory mounted, according to NFPA 70 and NECA 1.
	D. Install nameplate for each electrical connection, indicating electrical equipment designation and circuit number feeding connection.

	3.5 CONTROL CONNECTIONS
	A. Install control and electrical power wiring to field-mounted control devices.

	3.6 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections with the assistance of a factory-authorized service representative:
	B. RTU will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.7 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain RTUs.




