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SECTION 210101 - FIRE-SUPPRESSION GENERAL PROVISIONS
PART 1 - GENERAL
1.11  SUMMARY
A. General provisions and requirements for all fire-suppression work.
1.14  RELATED SECTIONS

A. Requirements of this section generally supplement requirements of Division 01.

B. Division 01 includes sections specifying requirements for LEED rating, commissioning, and
construction waste management.

1.20 REFERENCES

A. NFPA 10: Portable Fire Extinguishers.

B. NFPA 241: Safeguarding Construction, Alteration, and Demolition Operations.
1.25 SYSTEM DESCRIPTION

A. The full set of Contract Documents applies to work of Division 21.

B. Visit the site and study all aspects of the project and working conditions, as required by General
and Supplementary Conditions, Bidding and Contracting Requirements, Drawings, and
Specifications. Verify field dimensions.

C. The work covered in technical sections includes the furnishing of all labor, equipment and
materials, and the performance of all operations pertinent to the work described.

D. Except as required otherwise in Division 01, promptly obtain and pay for, including all necessary
signatures and paperwork, all permits, fees and inspections required for work of this division by
authorities having jurisdiction, including any utility connection or extension charge. No payment
will be made until a copy of the permit is forwarded to the Owner.

E. Fire-suppression work of this project includes, as a brief general description, the following:

1. Provision of a new NFPA 13 compliant wet pipe sprinkler system to serve the entirety of the
new building.

2. The project includes commissioning under the direction of a Commissioning Agent (CxA).

3. The project will be LEED certified.

F. See Division 01 for requirements related to LEED certification, commissioning, limits on use of
site, time restrictions on work, limits on utility outages or shutdowns, and phasing (sequencing)
and scheduling.

1.26 PRODUCT OPTIONS

A. Except as modified by provisions of Bidding and Contracting Requirements and Division 01, these
options apply to Division 21 specifications.
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B. General: Where Contractor is permitted to use a product other than the specified item and model
named as the basis of design, Contractor is responsible for all coordination and additional costs
as specified in the article "Substitutions," below for substitutions.

C. Products specified by reference standards or by description only: Any product meeting those
standards or description.

D. Products specified by naming one or more manufacturers, or model name or catalog reference
number: Products specified establish a standard of quality, options to be included, and
performance.

1. Where other acceptable manufacturers are named, Contractor may provide products of those
named manufacturers only, which meet the specifications.

2. Where specification permits "equal” products, without naming other acceptable
manufacturers, Contractor may use products of any manufacturer, which meet the
specifications.

E. Products specified by naming one manufacturer and particular product, with no provision for other
options: No options or substitutions allowed.

1.27  SUBSTITUTIONS

A. Substitutions will be considered only as permitted or required by the Bidding and Contracting
Requirements and Division 01. Except as modified by those requirements, the requirements
below apply to Division 21 specifications.

B. Substitutions may be considered when a product becomes unavailable through no fault of the
Contractor.

C. Document each request with complete data substantiating compliance of proposed substitution
with contract documents.

D. A request constitutes a representation that the Bidder or Contractor:

1. Has investigated proposed product and determined that it meets or exceeds the quality level
of the specified product.

2. Will provide the same warranty for the substitution as for the specified product.

3. Will coordinate installation and make changes to other work which may be required for the
work to be complete with no additional cost to Owner.

4. Waives claims for additional costs or time extension which may subsequently become
apparent.

5.  Will reimburse Owner for review or redesign services associated with re-approval by
authorities.

E. Substitutions will not be considered when they are indicated or implied on shop drawing or product
data submittals, without separate written request, or when acceptance will require revision to the
Contract Documents.

F. Substitution submittal procedure is specified in Bidding and Contracting Requirements and
Division 01.
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1.28 MATERIALS AND EQUIPMENT

A. All materials and equipment shall be new and the best of their respective kinds, suitable for the
conditions and duties imposed on them by the project and of representative manufacture. The
description, characteristics and requirements of the materials to be used shall be in accordance
with the specifications.

B. All equipment, construction and installation must meet requirements of local, state and federal
governing codes.

C. Singular number: In cases where material, a device, or part of the equipment is referred to in the
singular number in the specifications, it is intended that such reference shall apply to as many
items of material, devices, or parts of the equipment as are required to complete the installation as
shown on the drawings or required for proper operation of the system.

D. Terms have the following meanings:

1. Furnish: Supply item
2. Install: Mount and connect item
3. Provide: Furnish and install.

E. All materials and equipment shall be installed and completed in a first class and workmanlike
manner and in accordance with the best modern methods, practice and manufacturers'
instructions. Any work which shall not present an orderly and neat or workmanlike appearance
shall be removed and replaced with satisfactory work when so directed in writing by the Architect.

F. The specifications and drawings are intended to define the minimum requirements, as to quality of
materials, construction, finish and overall workmanship.

G. General Conditions describe the correlation and intent of the Contract Documents. In case of
discrepancies between the specifications and drawings, the specifications should be followed as
to the general methods and principles and the drawings followed as to sizes, capacities and
specifics for corresponding parts. If sizes are omitted, the Architect will determine sizes to be
utilized.

H. In all cases of doubt, uncertainty, or conflict as to the true meaning of the specifications or
drawings, it is the responsibility of the Contractor to notify the Architect of said uncertainty, doubt,
or conflict and obtain a decision as to the intent before starting any work which may be affected by
this decision.

1.29 COORDINATION

A. Should a situation develop during construction to prevent the proper installation of any equipment
or item where shown on the drawings, call the situation to the attention of the Architect and await
a written decision.

B. Plan and coordinate all work to proceed in an orderly and continuous manner without undue
delay, and in conformance with project schedule. Submit samples, shop drawings, schedules,
insurance policies and certificates, and the like in time to avoid delays in actual construction.
Coordinate work so that work of each trade is completed before other construction begins which
would obstruct it.

C. Coordinate trades to ensure that proper clearances between work of the various trades allow
access to items which require operation and maintenance.
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D. Coordinate location and elevation of all piping, equipment, and appurtenances in such a manner
that the finished installation is as indicated on drawings. In the event difficulties are encountered
which prevent this, it is the Contractor's responsibility to bring this to the attention of the Architect
prior to initiation of work. Correct improperly coordinated installation at no additional cost.

E. The Contractor's assistants shall include a competent mechanical foreman, who shall be on the
premises at all times to check, layout, coordinate and superintend the installation of work. The
foreman shall establish all grades and lines relative to the work before starting, and be responsible
for the accuracy thereof.

1.30 SUBMITTALS
A. Manufacturers' and subcontractors' lists:

1. As specified in Division 01, submit a complete list of proposed manufacturers for all
equipment, materials and subcontractors used for the work of this division. Lists shall follow
the sequence of the specifications. No considerations will be given for partial or incomplete
lists. After review of lists, submit shop drawings and product data.

B. Shop drawings and product data:

1. Submit in accordance with the requirements of Division 01 or as established at the
preconstruction conference, the required number of copies of shop drawings and product data
for every item of equipment. Shop drawings or product data will not be considered until
manufacturers’ lists have been approved. Shop drawings and product data shall be
submitted, as required by the General Conditions, with sufficient time for checking, return to
Contractor, and resubmission as required before Contractor shall install any item.

2. Each item submitted shall be properly labeled, indicating the specific service for which the
equipment or material is to be used, section and paragraph number of specification or drawing
number to which it applies, Contractor's name and project name and number. Data submitted
shall be specific and shall include product data and printed information in sufficient detail and
scope to verify compliance with requirements of the contract documents. Clearly identify each
item within the data. Data of a general nature will not be accepted. Each sheet must clearly
show the project name and number.

3. The review of a shop drawing or product data shall not be considered as a guarantee of the
measurements or building conditions or that the shop drawings or product data have been
checked to see that item submitted properly fits the building conditions. This review shall not
relieve the Contractor of the responsibility for furnishing material or performing work as
required by the contract documents, for correctness of dimensions and quantities, or for
proper coordination of details and interfaces among trades.

4. All exclusively electrical items furnished as items associated with fire-suppression items but
not specifically described in the fire-suppression item submission, shall be submitted as a
separate submittal but shall be clearly marked as associated with the fire-suppression item by
identification specification paragraph.

5. Product data sheets shall be 8.5-inches by 11-inches cut sheets for operating and
maintenance manual.

C. Submit at least three copies of the results of every test required under any section in this division.

D. Specialist shall submit a list of at least three projects similar to this project in type, size, and
quality, which have been in place and operating satisfactorily for at least five years.
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1. Include project name, address, name and phone number of owner's representative, and
project type and size.

E. After the work is completed, submit all required certificates of approval from approved inspection
agencies and authorities having jurisdiction over work of this division. Certificates of approval
must be received by the Architect prior to final acceptance of the work.

1.34  SPECIALIST

A. The term "Specialist" as used in the specification shall mean an individual or firm of established
reputation (or, if newly organized, whose personnel have previously established a reputation in the
same field,) which is regularly engaged in, and which maintains a regular force of workers skilled
in either (as applicable) manufacturing or fabricating items required by the contract, installing
items required by the contract, or otherwise performing work required by the contract. Where the
specification requires installation by a specialist, the term shall also be deemed to mean the
manufacturer of the item, an individual or firm licensed by the manufacturer, or an individual or
firm who will perform the work under the manufacturer's direct supervision.

1.35 CONTRACT CLOSEOUT SUBMITTALS
A. Project record documents:

1. Maintain on site one set of the following record documents; record actual revisions to the work
of this division:

Contract drawings.

Specifications.

Addenda.

Change orders and other modifications to the Contract.
Reviewed shop drawings, product data, and samples.

®ooop

2. Maintain record documents separate from documents used for construction.

3. Record information concurrent with construction progress.

4. Specifications: Legibly mark and record in each section a description of actual products
installed, including the following:

a. Manufacturer's name and product model and number.
b. Product options, substitutions, or alternates utilized.
c. Changes made by addenda and modifications.

5. Record documents and shop drawings: Legibly mark each item to record actual construction,
including:

a. Measured horizontal and vertical locations of underground utilities and appurtenances,
referenced to permanent surface improvements.

b. Measured locations of internal utilities and appurtenances concealed in construction,
referenced to visible and accessible features of the work.

c. Field changes of dimension and detail.

d. Details not on original Contract Drawings.

6. Submit documents as specified in Division 01.

B. Operation and maintenance data:
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1. Submit sets prior to final inspection as specified in Division 01. Unless otherwise specified in
Division 01, submit no fewer than three sets. In addition to requirements specified in Division
01, submit operating and maintenance manuals for the work of this division as specified
below.

2. Lubrication charts: Prepare lubrication charts for each piece of mechanical equipment that
requires grease or oil.

a. Include the following:

(1) Types of lubricants required.
(2) Locations of lubrication points.
(3) Frequency of lubrication.

b. Provide one extra set of lubrication charts mounted in plastic covers, besides those
required in Operating and Maintenance Manuals.

3. Binders: Provide large enough binders, and sufficient quantity, that the required contents can
be easily turned, removed, and reinserted.

a. Self-expanding fast lock type.

b. Three telescoping metal posts.

c. Durable plastic covers.

d. Angle spline with guide flanges.

e. Text page size - 8.5 by 11 inches.

f. Boorum and Pease, Stock No. C-619-3 expansion 3 inch to 5 inch, or Stock No. C-1219
expansion 1.5 inch to 2.5 inch, or equal by National or Wilson Jones.

4. Prepare binder covers with printed title "OPERATION AND MAINTENANCE
INSTRUCTIONS," and title of project. Print on spine of binder "O & M INSTRUCTIONS." If
more than one binder is required, print covers and spines with volume numbers. Include in
the front of every binder an index to all binders.

5. Internally subdivide the binder contents with permanent page dividers, logically organized as
described below; with tab titling clearly printed under reinforced laminated plastic tabs.

6. Contents: Prepare a Table of Contents for each volume, with each product or system
description identified, typed on white paper.

7. Part 1: Directory, listing names, addresses, and telephone numbers of mechanical engineers;
Contractor; mechanical subcontractors; and major mechanical equipment suppliers.

8. Part 2: Operation and maintenance instructions, arranged by specification section. For each
category, identify names, addresses, and telephone numbers of subcontractors and suppliers.

Identify the following:

Significant design criteria, including pump curves and similar performance charts.

List of equipment, including operating weight of each piece.

Parts list for each component, including recommended spare parts list.

Operating instructions.

Maintenance instructions for equipment and systems.

Maintenance instructions for special finishes, including recommended cleaning methods
and materials and special precautions identifying detrimental agents.

g. Valve charts, including locations of flow fittings.

~0Qo0 oW

9. Part 3: Project documents and certificates, including the following:

a. Shop drawings and product data.
b. Photocopies of certificates.
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c. Photocopies of warranties and guarantees.
d. Testreports: Copies of the results of all tests required under all sections of specifications.

10. Submit one copy of completed volumes in final form 15 days prior to final inspection. This
copy will be returned after final inspection, with Engineer comments. Revise content of
documents as required prior to final submittal.

11. Submit final volumes revised, within ten days after final inspection.

12. Submit DVD optical disc storage media specified in Section 210500.

1.42 REGULATORY REQUIREMENTS

A. When these specifications call for materials or construction of a better quality or larger sizes than
required by the following codes and standards, the provisions of the specifications shall take
precedence.

B. Provide, without extra charge, any additional materials and labor that may be required for
compliance with these codes and standards even though the work is not mentioned in these
specifications or shown on the contract drawings.

C. Perform the work of this division in strict accordance with the following authorities. The latest
revision of these codes accepted by the authority having jurisdiction as of the date of the contract
documents shall apply.

1. The plumbing, mechanical, electrical, building, fire, and safety codes of the state and county
or city in which the work is being performed.

2. The National Electric Code, NFPA 70 (NEC).

3. The National Fire Protection Association Code. (NFPA).

4. International Energy Conservation, Fire, Fuel Gas, Mechanical, and Plumbing Codes (ICC).

1.43 REFERENCE STANDARDS

A. Perform the work of this division using the standards of the following organizations, as referred to
in technical sections, as a minimum requirement for construction and testing. Unless otherwise
specified in Bidding and Contract Documents or Division 01, the latest revision current as of the
date of the contract documents shall apply. Products shall be certified by manufacturers to meet
the requirements of referenced standards.

American National Standards Institute (ANSI)

ASME International (ASME)

American Society for Testing and Materials (ASTM)
American Society of Sanitary Engineering (ASSE)
American Water Works Association (AWWA)
International Code Council (ICC)

Manufacturer's Standardization Society of the Valve and Fittings Industry Inc. (MSS)
National Electrical Code, NFPA 70 (NEC)

National Electrical Manufacturer's Association (NEMA)
10. National Fire Protection Association (NFPA)

11. National Sanitary Foundation (NSF)

12. The Occupational Safety and Health Act (OSHA)

13. Piping and Drainage Institute (PDI)

14. Underwriters Laboratory Inc. (UL)

15. Maryland Occupational Safety and Health Act (MOSHA)

©CoNoOOhWN=
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1.53 TEMPORARY STORAGE

A. Maintain upon premises, where directed, a storage area, and be responsible for all contents within
these areas. Provide all security measures necessary for this area.

B. Area shall be maintained and shall be returned to original condition at the completion of the
project.

1.54 PROTECTION

A. Each trade and subcontractor is responsible for preventing damage and soiling of work performed
by other trades or subcontractors. Each trade and subcontractor is responsible for providing
temporary protection of its own work.

1. Protect work from spills, splatters, drippings, adhesives, bitumens, mortars, paints, plasters,
and damage from welding or burning.

2. Protect finished work from damage, defacement, staining, or scratching.

3. Protect finishes from cleaning agents, or grinding and finishing equipment.

4. Protect adjacent and finished work from damage, using tape, masking, covers or coatings and
protective enclosures.

5. Coordinate installations and temporarily remove items to avoid damage from finishing work.

B. Repair all damage or soiling to the complete satisfaction of the Architect; replace any materials or
work damaged to such an extent that they cannot be restored to their original condition, all at no
addition to the Contract Sum.

C. Protect work stored in place and supplies stored in the building.
1. Store materials and products, subject to damage from moisture, in dry locations. If necessary,
provide in protective wraps or covers.
2. Store plastics, other materials, and products subject to damage from heat or cool at
manufacturer's recommended temperatures.

D. Use of sidewalk or roadway areas outside of the property lines shall be with permission and
approval of the local authorities having jurisdiction.

1.55 FIRE PROTECTION

A. As a minimum, provide hand-carried, portable, UL-rated extinguishers with each work crew
working inside the building.

B. Select extinguishers in accordance with NFPA 10 and NFPA 241 for classification, extinguishing
agent, and size required by location and class of fire exposure.

1.60 PROJECT CONDITIONS
A. Drawings showing utilities in concealed locations are based on the best information available but
are not represented as being precisely correct. Work of the contract includes digging, cutting,
drilling, using nondestructive methods, and other methods of locating concealed utilities in the
field, as well as patching and repairing as specified in "Cutting and Patching" below.

B. If, in the course of the work, workers encounter a material they suspect to present some hazard:

1. Promptly notify the Architect in writing.
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2. Do not perform any work which would disturb the suspected material until written instructions
have been received.

1.80  WARRANTY

A. All work and equipment provided as work of this division shall be fully warranted under the general
project warranty. In addition, provide added special warranties specified in individual sections.

B. During the correction period, the Contractor shall promptly correct any work found to be not in
accordance with the requirements of the Contract Documents, on receipt of written notice from the
Owner. Except as otherwise required in General Conditions and Division 01, the correction period
is two years after the date of substantial completion of the work. Work requiring correction shall
promptly be repaired or completely replaced at no addition to the Contract Sum.

C. When use of the permanent equipment has been permitted for temporary heating or ventilation of
the building, the warranty and correction periods shall nevertheless begin at the time of substantial
completion, unless another date of acceptance has been agreed to by the Owner.

D. Special warranties are warranties required by individual specification sections, incidental product
warranties, manufacturers' standard warranties, installer or subcontractor service agreements,
and other individual warranties in addition to the general project warranty.

E. Provide copies of warranties as required for Operation and Maintenance Manual specified above,
and by Division 01.

F. Foritems of work delayed beyond date of substantial completion, provide updated submittal within
ten days after acceptance, listing date of acceptance as start of warranty period.

1.85 COMMISSIONING

A. This project includes commissioning under the direction of a Commissioning Agent (CxA).
Contractors' and subcontractors' responsibilities are described in Division 01.

B. Cooperate with the CxA to accomplish the requirements of the Commissioning Plan during the
construction and correction periods.

PART 2 - PRODUCTS

Not used.

PART 3 - EXECUTION

3.11  CUTTING AND PATCHING

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. Cut walls, floors, partitions, roofs, and other appurtenances for the passage or accommodation of
pipes, ducts and appurtenances. Close superfluous openings and remove all debris caused by
work of this division.

C. No cutting of any structure or finish shall be done until the condition requiring such cutting has
been examined and approved by the Architect.
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New or existing surfaces disturbed as a result of such cutting or otherwise damaged shall be
restored to match original work and all materials used for any patching or mending shall conform
to the class of materials originally installed.

Refinish surfaces to match adjacent finish. For continuous surfaces, refinish to nearest
intersection or natural break. For an assembly, refinish entire unit.

TEMPORARY FACILITIES

Temporary water facilities, electricity, telephone, toilet facilities, and temporary heat, shall be
provided as specified in Division 01.

PROGRESS MEETINGS

Progress meetings shall be held as specified in Division 01, and also when and if the Contractor
or Architect finds them necessary or advantageous to progress of work.

Contractor, those subcontractors and those material suppliers concerned with current progress or
with the scheduling of future progress, Architect and Owner shall each be represented at these
meetings by persons familiar with the details of work and authorized to conclude matters relating
to work progress.

END OF SECTION 210101
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SECTION 210500 - COMMON WORK RESULTS FOR FIRE SUPPRESSION
PART 1 - GENERAL
111  SUMMARY

Basic material and equipment required for the fire-suppression piping work as indicated on the
drawings and specified in Division 21.

Other requirements applicable to more than one section of Division 21.
Identification of fire-suppression systems and equipment.
1.14  RELATED SECTIONS

A. Division 01 includes sections specifying requirements for LEED rating, commissioning, and
construction waste management.

B. Project and special warranties: Division 01 and Section 210101.
C. Operation and Maintenance Manuals: Division 01 and Section 210101.
D. Painting: Division 09.

1.21  DEFINITIONS

Project correction period: A period after Substantial Completion of the work during which the
Contractor shall correct every part of the work found to be not in accordance with the requirements of the
contract documents, promptly after receipt of written notice.

Qualified testing agency: An NRTL, an NVLAP, or an independent agency with the experience and
capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and with
additional qualifications specified in individual sections; and where required by authorities having
jurisdiction, that is acceptable to authorities.

1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP: A testing agency accredited according to NIST's National Voluntary Laboratory
Accreditation Program.

DN: Dimension Nominale, nominal pipe size in millimeters, in accordance with the metric system for
construction, Systeme Internationale (SI).

NPS: Nominal pipe size in inches, in accordance with standard U.S. designations for manufactured
pipe. Pipe sizes do not change when projects are designed and built in metric units; each size has a
consistent name (nominal dimension) in each system.

1.26 DESIGN REQUIREMENTS

The drawings and system performances have been designed based on using the particular
manufacturer's products specified and scheduled on the drawings.

Products of other manufacturers that are listed under the article "Acceptable Manufacturers," or
permitted as "equal," are permitted provided:
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1. Product shall meet the specifications.
2. Contractor shall make, without addition to the contract sum, all adjustments for deviations so
that the final installation is complete and functions as the design basis product is intended.

Do not propose products with dimensions or other characteristics different from the design basis
product that render their use impractical, or cause functional fit, access, or connection problems.

The contract drawings are generally diagrammatic and do not indicate all fittings or offsets in pipe, all
access panels, or other specialties required.

Install pipe exposed to view parallel with the lines of the building and as close to walls, columns, and
ceilings as may be practical, maintaining proper clearances for access at all parts requiring servicing.

Install pipe a sufficient distance from other work to permit a clearance of not less than 0.5 inch (15
mm) between its finished covering and adjacent work.

No pipe shall be run below the head of a window or door.

Pull boxes and other appurtenances which require operation or maintenance shall be easily
accessible. Do not cut or form handholes for operation or maintenance of appliances through walls or
ceilings.

1.30 SUBMITTALS
Comply with Division 01 and Section 210101.
Shop drawings:

Schedule of welding and brazing procedures proposed for each piping system included in the project.

LEED submittal:
Product data for Indoor Environmental Quality (IEQ) Credit 4.4:

Certifications: Proof of operator and testing agency personnel qualifications as required for welding
and brazing in the article "Quality Assurance" below.

Test reports: Field test results for each piping system as specified in Part 3 below.
140 QUALITY ASSURANCE
A. Provide materials and perform work in accordance with the plumbing, mechanical, electrical,
building, fire, health and safety, and other applicable codes and regulations of the state, county or

city in which the work is performed.

B. Welding procedures and operator qualifications for structural welding: AWS D1.1, Structural
Welding Code Steel, electric arc process.

C. Welding, brazing, and soldering procedures and operator qualifications for building systems
piping:

1. AWS D10.9, Qualification of Welding Procedures and Welders for Piping and Tubing.
2. ASME B31.9, Building Services Piping.

D. Qualifications of independent testing laboratory personnel:
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1. Welding inspectors: AWS QCH1, Certification of Welding Inspectors.

Electrical control panels, equipment, materials and devices provided or installed as work of
Division 21 shall bear UL label or, if UL label is not available, the item shall be tested and labeled
by a qualified testing agency, acceptable to authorities having jurisdiction, and in accordance with
NFPA 70 (NEC). Provide testing, if required, without addition to the contract sum.

Qualifications of DVD documentation technician: For video documentation specified in "Operating
Instructions (Demonstration)," employ persons knowledgeable in DVD optical storage media
format for video and audio production and editing.

The project shall be LEED certified. See requirements specified in Division 01 and individual
sections for LEED requirements, waste and air quality control.

COMMISSIONING

This project includes commissioning under the direction of a Commissioning Agent (CxA).
Contractors' and subcontractors' responsibilities are described in Division 01.

PART 2 - PRODUCTS

2.10

2.21

MATERIALS

General piping techniques, testing, identification, painting, and operating instructions specified in
this section apply to products specified in other sections of Division 21.

Weldolets and thredolets: Fittings designed for installing branches on piping, with either welded or
threaded connection to branch; conforming to ASTM A 234.

Pipe jointing compound:

1. Polytetrafluoroethylene (PTFE) pipe thread tape, "Teflon."
2. Pipe cement and oil.

IDENTIFICATION DEVICES AND MATERIALS

Stenciling materials:

1. Stencils: Manufactured standard stencils prepared for required applications, conforming to
ANSI A13.1 for color and size of legend letters, including arrows showing direction of flow.

2. Paint: Exterior type enamel, colors conforming to ANSI A13.1, or black.

Equipment identification tags:

1. Laminated plastic with adhesive back, white core and black outer layers, which, when
engraved, will produce white letters and numerals on a black background.

2. Tags installed on curved surfaces shall be aluminum or brass.

Valve tags: Brass, 1.5 inch (40 mm) in diameter with black-filled numbers not less than 0.25 inch
(6 mm) high, complete with brass attachment chains.

Ceiling identification tags: Laminated plastic with adhesive back, engraved black letters on white
background, minimum 0.5 inch (15 mm) wide and length as required for 0.375 inch (10 mm) high
letters for name of concealed device and number.
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PART 3 - EXECUTION

3.03

3.22

3.25

3.59

INSTALLATION OF PRODUCTS AND EQUIPMENT

Manufacturers' instructions: Except as modified by drawings or specifications, install products and
equipment in accordance with manufacturers' instructions and recommendations applicable to the
project conditions.

1. Immediately notify Architect if a difference or discrepancy is found between manufacturers'
instructions and the drawings or specifications.

PIPE INSTALLATION
Remove burrs resulting from cutting pipe or from any other operation.
Threaded connections:

1. Cut threads full and clean.
2. Apply specified pipe jointing compound or tape on male threads only.

Thoroughly clean pipe and fittings before they are installed, and keep them clean until the
acceptance of the completed work. Cap or plug the ends of the lines so as to prevent earth and
other debris from entering during construction.

Black steel piping NPS 2.5 (DN 65) and larger shall be welded; NPS 2 (DN 50) and smaller shall
be threaded, except as required otherwise in a particular section.

Do not weld galvanized piping.

Use welding fittings, tees, wyes, reducers, eccentric reducers, and caps as required. Branches at
least two nominal pipe sizes less than the main may be made with "Weldolets" or "Thredolets"
installed with full size opening in larger pipe and in accordance with manufacturer's printed
instructions. Flanges shall be welded neck or slip-on pattern of class to suit the valves or
equipment connections. Flanges shall have machine bolts with hex nuts and washers.

INTERFACE WITH OTHER PRODUCTS

Where it is necessary to run pipes through walls, provide finished, permanent, waterproof
installation complete with inserts, sleeves, supports or hangers, seals, and other appurtenances
as required. Do not pierce, cut, or notch any footing or other structural member.

Waterproofing and dampproofing of the building shall be unharmed by the installation of the work.
Where pipe has to pierce waterproofing or dampproofing, including outside walls, the penetration
shall be made watertight. Waterproofing damaged or destroyed shall be repaired or replaced with
new waterproofing.

IDENTIFICATION

General: Do not apply identification until insulation and finish painting work is complete.

Equipment:

1. Stencil equipment with minimum two-inch (50-mm) -high letters or provide identification tags.
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Clearly identify function, equipment served, and area served.

2. Firmly fasten each identification tag to its appropriate piece of equipment with drive screws,
sheet metal screws, or rivets. Do not interfere with operation of, or damage the item being
marked.

C. Piping:

1. Mark by stenciling.
Mark to identify service with arrows showing direction of flow. Apply markings near building
walls where pipes enter or leave an accessible space and in intermediate locations so that
markings are no more than 30 feet (9 m) apart. They shall be readily visible to a person
standing on the floor.

3. Fully identify all piping installed as work of the project.

4. Mark pipe with letters of height and with colors as required by OSHA and conforming to ANSI
A13.1.

5. ldentify every gage, and control device.

6. Provide valve tags for all valves. Numbers shall correspond to those shown on the Valve
Chart. Attach tags to valve shaft.

D. Ceiling identification tags: Provide on the access door or, in suspended ceilings, on the ceiling
support adjacent to the device.

1. Valves: ldentify with the same number shown on the valve tag.
3.61  PIPING TESTS
A. Notify Owner at least one day prior to the actual test.

B. Test before pipes are concealed or insulated. Test the piping in sections as the work progresses,
so as not to delay progress of the building construction. Furnish pumps and gages required for
testing.

C. Conduct piping tests before connecting equipment that would be subject to damage from the test
pressure. Replace piping or fittings found defective with new material.

D. Bracing and supporting: Adequately brace and support piping during the test, so that no
movement, displacement, or damage results from the application of the test pressure.

E. Test the piping systems for not less than four hours to fulfill the conditions in the Piping Systems
Test Schedule at the end of this section.

F. Documentation of tests: Prepare a test report for each portion of piping tested, identified by
service, material, location, and pipe size. Include these items:

Date of test.

Starting and completion times.

Initial test pressure.

Final test pressure.

Problems or leaks detected.

Corrective actions taken.

Record of successful completion of testing.

Name, title, and signature of person conducting test.

NGO AWN =

3.75  CLEANING AND PAINTING
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A. Cleaning: Clean piping and equipment. Where items are to be painted, clean and prepare
surfaces for painting.

B. Painting: Coordinate painting with requirements of Division 09. Paint the items identified below to
be painted. Use paint materials and systems specified in Division 09.

C. Items to be painted:

1. ltems identified below to have protective coating.
2. Items furnished with manufacturer's prime coat.
3

Mechanical rooms:

a. Piping.
b. Hangers and supports.

4. Fire protection system piping throughout the building.
D. Items not to be painted: Stainless steel and equipment furnished with manufacturer's finish.

E. Paint piping in mechanical rooms: Paint piping using colors in accordance with ANSI A13.1 and as
coordinated with the owner.

1. Galvanized steel: One coat of primer recommended for galvanized surfaces and one coat of
glossy alkyd enamel.

2. Ferrous metal: One coat of primer recommended for ferrous metal and one coat of glossy
alkyd enamel.

F. Paint systems for exposed piping: Primer compatible with the substrate, whether steel,
galvanized steel, insulation jacket, or other material; one coat or two, if required to cover, to match
adjacent surfaces in color and texture.

3.81 OPERATING INSTRUCTIONS (DEMONSTRATION)

A. Furnish the necessary technicians, skilled workers, and helpers to operate all the fire-suppression
systems and equipment of the entire project for one 8-hour day.

B. Where specified in technical sections, provide longer periods required for specialized equipment.

C. Instruct the Owner or designated personnel in operation, maintenance, lubrication, and adjustment
of all systems and equipment.

1. Instructions by manufacturer's technical representative for each type of system shall include
the performance of the recommended preventive maintenance procedures for that equipment.

D. The Operating and Maintenance Manual shall be available at the time of the instructions, for use
by instructors and Owner personnel.

E. Record each instruction session only in DVD media format (video and audio format), including
both the sessions specified above and added sessions required in technical sections for
specialized equipment. Provide one complete set of DVDs with each Operating and Maintenance
Manual.

F. Schedule the general and specialized instruction periods for a time agreed upon by the Owner
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and Architect.
3.90 SCHEDULES
A. Piping Systems Test Schedule:
SYSTEM TEST ALLOWABLE MEDIUM
PRESSURE DROP
PSIG (kPa)
Sprinkler water and fire line 200 (1370) None Water
END OF SECTION 210500
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SECTION 211000 - WATER-BASED FIRE-SUPPRESSION SYSTEM

PART 1 - GENERAL

1.10 SUMMARY

A. This section includes the following fire suppression systems inside the building:

1. Wet pipe sprinkler systems.

B. Related sections include the following:

1. Trenching Backfill and Compaction: Section 220501.

2. Piping materials and joining requirements: Section 210500.

3. Requirements for sleeves, supports, and other items related to piping systems: Division 22.

4. Requirements for firestopping: Section 220507.

1.21  DEFINITIONS

A. AHJ: Authority having jurisdiction, typically the fire marshal.

B. Registered fire protection engineer:

1. Registered professional engineer in Maryland.

2. Bachelor's degree in fire protection engineering and no less than two years experience
working in fire protection; or Bachelor's degree in engineering and no less than 4 years
experience working in fire protection; or other combination of qualifications satisfactory to the
AHJ.

C. Underground service-entrance piping: Water service piping installed below grade in earth.

1.25 SYSTEM DESCRIPTIONS

A. Wet pipe sprinkler system: Automatic sprinklers are attached to piping containing water and that
is connected to water supply. Water discharges immediately from sprinklers when they are
opened. Sprinklers open when heat melts fusible link or destroys frangible device. Hose
connections are included if indicated.

1.26 DESIGN REQUIREMENTS

A. Design the system by the hydraulic calculation method. Base data for calculations are shown on
the drawings.

B. Locations of service connection, mains and risers, zones, and Hazard Classifications are shown
on drawings.

C. Contractor's attention is called to Memorandum 01-88-206 from the Maryland State Fire Marshal
which states; "elevator shafts and elevator mechanical rooms be equipped with an automatic fire
suppression system ... within buildings which are .... Sprinklered ... with an automatic sprinkler
system at the top and bottom of the elevator shaft and within the elevator machine room."
Coordinate locations of sprinklers and piping with elevator equipment and requirements of local
elevator inspection authority.
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D. Do not include area reductions for quick response sprinklers installed in light or ordinary hazard
locations, allowed by NFPA, unless approved by both the insurance carrier and the Owner.

1.27 PERFORMANCE REQUIREMENTS
A. Standard piping system component working pressure: Listed for at least 175 psig (1200 kPa).
1.30 SUBMITTALS

A. Product data: Include copy of UL report verifying each product's UL listing for Fire Protection
Service.

1. Piping materials, including dielectric fittings, flexible connections, and sprinkler specialty
fittings.

2. Pipe hangers and supports.

3. Valves, including listed fire protection valves, unlisted general duty valves, and specialty
valves and trim.

4. Each type of sprinkler, escutcheon, and guard. Include sprinkler flow characteristics,
mounting, finish, and other pertinent data.

5. Hose connections, including size, type, and finish.

6. Fire department connections, including type; number, size, and arrangement of inlets; caps
and chains; size and direction of outlet; escutcheon and marking; and finish.

7. Alarm devices, including electrical data.

B. Shop drawings: Diagram power, signal, and control wiring.
C. Fire hydrant flow test report.

D. Approved sprinkler piping drawings: Working plans, prepared according to NFPA 13, that have
been approved by authorities having jurisdiction, including hydraulic calculations.

E. Field test reports and certificates: Indicate and interpret test results for compliance with
performance requirements and as described in NFPA 13. Include "Contractor's Material and Test
Certificate for Aboveground Piping" and "Contractor's Material and Test Certificate for
Underground Piping".

F. Welding certificates.

G. Field quality control test reports.

H. Operation and maintenance data: For sprinkler specialties to include in emergency, operation,
and maintenance manuals.

140 QUALITY ASSURANCE
A. Installer qualifications:
1. Installer's responsibilities include designing, fabricating, and installing fire suppression
systems and providing professional engineering services needed to assume engineering

responsibility. Base calculations on results of fire-hydrant flow test.

a. Engineering responsibility: Preparation of working plans, calculations, and field test
reports by a qualified professional engineer.
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Welding: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code:
Section IX.

NFPA Standards: Fire-suppression-system equipment, specialties, accessories, installation, and
testing shall comply with the following:

1. NFPA 13, "Installation of Sprinkler Systems."
2. NFPA 230, "Fire Protection of Storage."

Pipe shall be certified by the manufacturer to meet referenced standards and shall bear a label
directly on the pipe indicating compliance.

REGULATORY REQUIREMENTS

Backflow preventers shall be installed by a licensed plumber. Coordinate fire suppression system
piping installation with domestic water piping installation.

COORDINATION

Coordinate layout and installation of sprinklers with other construction that penetrates ceilings,
including light fixtures, HYAC equipment, and partition assemblies.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

Sprinkler cabinets, sprinklers, and wrench: Finished, wall-mounting, steel cabinet with hinged
cover, with space for minimum of six spare sprinklers plus sprinkler wrench. Include number of
sprinklers required by NFPA 13 and sprinkler wrench. Include separate cabinet with sprinklers
and wrench for each type of sprinkler on project.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS
A. In other Part 2 articles where titles below introduce lists, the following requirements apply to
product selection:
1. Manufacturers: Subject to compliance with requirements, provide products by one of the
manufacturers specified.
2.1 BACKFLOW PREVENTERS
A. Double-Check, Backflow-Prevention Assemblies:
1. Standard: ASSE 1015
2. Operation: Continuous-pressure applications unless otherwise indicated.
3. Pressure Loss: 5 psig (35 kPa) maximum, through middle one-third of flow range.
4. Body Material: Bronze for NPS 2 (DN 50) and smaller; stainless steel for NPS 2-1/2 (DN 65)
and larger.
5. End Connections: Threaded for NPS 2 (DN 50) and smaller; flanged for NPS 2-1/2 (DN 65)
and larger.
6. Configuration: Designed for horizontal, straight through flow.
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7. Accessories: Ball valves with threaded ends on inlet and outlet of NPS 2 (DN 50) and smaller;
OS&Y gate valves with flanged ends on inlet and outlet of NPS 2-1/2 (DN 65) and larger.

ABOVEGROUND PIPE AND FITTINGS

Pipe: Metal, rigid types permitted by NFPA 13, UL listed and FM approved, suitable for specified
fittings.

Fittings: Compatible with pipe, types permitted by NFPA 13, UL listed and FM approved.

1. Exceptions: Compression fitting shall be mechanical coupling for grooved pipe only; other
compression types are not permitted.

Hangers and supports: UL approved, supporting piping from above, black steel conforming to
NFPA 13.

UNDERGROUND PIPE AND FITTINGS

Pipe: Class 54, cement-mortar-lined ductile iron AWWA C-151.
Mechanical or push-on joints: AWWA C-111.

Fittings: AWWA C-110 ductile iron, Class 350.

SPRINKLER SPECIALTY FITTINGS

Sprinkler specialty fittings shall be UL listed or FMG approved, with 175-psig (1200-kPa) minimum
working-pressure rating, and made of materials compatible with piping. Sprinkler specialty fittings
shall have 250-psig (1725-kPa) minimum working-pressure rating if fittings are components of
high-pressure piping system.

Sprinkler drain and alarm test fittings: Cast or ductile iron body; with threaded or locking lug inlet
and outlet, test valve, and orifice and sight glass.

Sprinkler inspector's test fitting: Cast or ductile iron housing with threaded inlet and drain outlet
and sight glass.

Drop-nipple fittings: UL 1474, adjustable with threaded inlet and outlet, and seals.
LISTED FIRE-PROTECTION VALVES
Manufacturers:

Crane Co.; Crane Valve Group; Crane Valves
Crane Co.; Crane Valve Group; Jenkins Valves
Hammond Valve

McWane Inc.; Kennedy Valve Div.

Milwaukee Valve Co.

Mueller Company

NIBCO

Potter-Roemer; Fire Protection Div.

. Reliable Automatic Sprinkler Co., Inc.

10. Stockham

11. Tyco Fire Protection

COoNO>OA~WN =
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12. Victaulic Co. of America

B. Valves shall be UL listed or FM approved, with 175-psig (1200 kPa) minimum pressure rating.
Valves shall have 250-psig (1725-kPa) minimum.

1. Valves where required by NFPA 13 to be supervised shall be capable of being locked open
with a guarded-shackle padlock equal to Master Lock No. 37.

C. Gate valves: Equal to NIBCO F-607-0, NPS 2.5 through 12 (DN 65 through 300), iron body,
OS&Y bolted bonnet, solid wedge, 175 pounds WWP.

D. Butterfly valve: Lug type, equal to NIBCO LD3510-2, NPS 2 through 12 (DN 65 through 300), with
gear operator, wheel, and flag, 175 pounds WWP.

2.24  SPECIALTY VALVES
A. Sprinkler system control valves: UL listed or FM approved, cast- or ductile-iron body with flanged
or grooved ends, and 175-psig (1200-kPa) minimum pressure rating. Control valves shall have
250-psig (1725-kPa) minimum.
B. Alarm check valves: Equal to Tyco Model AV-1-300 in combination with Model RC-1 retarding
chamber, bronze grooved seat with O-ring seals, and trim set for external bypass; clapper
assembly mounted in valve body with a hinge pin plug and dual springs.

C. Automatic ball drip valves: Equal to Elkhart No. 701, NPS 0.75 (DN 20), cast brass, ball check
device with threaded ends.

1. Finish: Rough brass.

D. Water solenoid valve: Normally closed type, one NPT, one inch orifice, PTFE seal, 120 volt coil,
equal to Automatic Switch Co., ASCO 8210D4.

2.28 SPRINKLERS

A. Sprinklers shall be UL listed or FMG approved, with 175-psig (1200-kPa) minimum pressure
rating.

B. Sprinkler types and categories:
1. Provide quick-response type.
2. Provide high-temperature heat-responsive elements where required.
3

Open sprinklers: UL 199, without heat-responsive element.

a. Orifice: 0.5inch (12.7 mm), with discharge coefficient K between 5.3 and 5.8.
b. Orifice: 0.53125 inch (13.5 mm), with discharge coefficient K between 7.4 and 8.2.

4. Extended coverage sprinklers are not acceptable.
C. Sprinkler types, features, and options as indicated in Part 3.
D. Sprinkler finishes: White in areas with ceilings, and plain brass in other areas.

E. Special coatings: Lead and corrosion-resistant paint.
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Sprinkler escutcheons: White for sidewall and ceiling mounting.

Sprinkler guards: Wire cage type, including fastening device for attaching to sprinkler. Provide
guards on sprinklers mounted in gymnasium, cafeteria, mechanical rooms and where mounted 7.5
feet above floor and lower.

Where required by the authority having jurisdiction, provide heat deflectors of proper size, painted
to match surrounding area.

Flexible sprinkler hose fitting assemblies are not acceptable.
FIRE DEPARTMENT CONNECTIONS

Wall-type, fire department connection: UL listed, 175-psig (1200-kPa) minimum pressure rating;
with corrosion resistant metal body with brass inlets, brass wall escutcheon plate, brass lugged
caps with gaskets and brass chains, and brass lugged swivel connections. Include 2.5 inch inlets
with threads according to NFPA 1963 and matching local fire department sizes and threads, outlet
with pipe threads, extension pipe nipples, check devices or clappers for inlets, and escutcheon
plate with marking similar to "AUTO SPKR & STANDPIPE," or "AUTO-SPKR."

1. Type: Flush, with two inlets and square or rectangular escutcheon plate.
2. Type: Exposed, projecting, with two inlets and round escutcheon plate.
3. Finish: Polished brass.

ALARM DEVICES
Alarm device types shall match piping and equipment connections.

Water motor operated alarm: UL 753, mechanical-operation type with pelton-wheel operator with
shaft length, strainer, bearings, and sleeve to suit wall construction and 10-inch- (250-mm-)
diameter, cast-aluminum alarm gong with red-enamel factory finish. Include NPS 3/4 (DN 20) inlet
and NPS 1 (DN 25) drain connections.

Electrically operated alarm: UL 464, with 10-inch- (250-mm-) diameter, vibrating-type, metal
alarm bell with red-enamel factory finish and suitable for outdoor use.

Water flow indicator: UL listed, equal to Notifier Corporation Model WFD, electrical-supervision,
paddle-operated-type, water-flow detector with 250-psig (1725-kPa) pressure rating and designed
for horizontal or vertical installation. Include two single-pole, double-throw circuit switches for
isolated alarm and auxiliary contacts, 7 A, 125-V ac and 0.25 A, 24-V dc; complete with factory-
set, field-adjustable retard element to prevent false signals and tamperproof cover that sends
signal if removed.

Valve supervisory switch: UL listed, equal to Notifier Model OSY2, electrical, single-pole, double-
throw switch with normally closed contacts. Include design that signals controlled valve is in other
than fully open position with tamperproof cover that sends signal when removed.

Indicator-post supervisory switch: UL listed, equal to Notifier Model PIBV2, electrical, single-pole,
double-throw switch with normally closed contacts. Include design that signals controlled
indicator-post valve is in other than fully open position.
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PRESSURE GAGES

Description: 4.5-inch- (115-mm-) diameter, dial pressure gage with range of 0 to 250 psig (0 to
1725 kPa) minimum.

1. Water system piping: Include caption "WATER" on dial face.
SIGNAGE

Metal signs: Comply with NFPA 13 requirements.

PART 3 - EXECUTION

3.07 EARTHWORK
A. Refer to Section 220501 for excavating, trenching, and backfilling.
3.20 PIPING APPLICATIONS, GENERAL

A. Shop weld pipe joints where welded piping is indicated.

B. Do not use welded joints for galvanized-steel pipe.

C. Flanges, flanged fittings, unions, nipples, and transition and special fittings with finish and
pressure ratings same as or higher than system's pressure rating may be used in aboveground
applications, unless otherwise indicated.

3.21 JOINT CONSTRUCTION

A. Refer to Section 21 0500, Common Work Results for Fire Suppression, for basic piping joint
construction.

B. Threaded joints: Comply with NFPA 13 for pipe thickness and threads. Do not thread pipe with
wall thickness less than Schedule 40.

C. Twist locked joints: Insert plain end piping into locking lug fitting and rotate retainer lug one
quarter turn.

D. Grooved joints: Assemble joints with listed coupling and gasket, lubricant, and bolts.

1. Ductile iron pipe: Radius cut groove ends of piping. Use grooved end fittings and grooved
end pipe couplings.

2. Steel pipe: Square cut or roll groove piping as indicated. Use grooved end fittings and rigid,
grooved end pipe couplings, unless otherwise indicated.

3. Copper tube: Roll groove tubing. Use grooved end fittings and grooved end tube couplings.

4. Dry pipe systems: Use fittings and gaskets listed for dry-pipe service.

E. Dissimilar-metal piping joints: Construct joints using dielectric fittings compatible with both piping

materials.
1. NPS 2 (DN 50) and smaller: Use dielectric unions, couplings, or nipples.
2. NPS 2.5to NPS 4 (DN 65 to DN 100): Use dielectric flanges.
3. NPS 5 (DN 125) and larger: Use dielectric flange insulation kits.
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3.22  SERVICE ENTRANCE PIPING

A. Connect fire suppression piping to water service piping of size and in location indicated for service
entrance to building.

B. Install shutoff valve, backflow preventer, pressure gage, drain, and other accessories indicated at
connection to water service piping.

3.23 ABOVEGROUND PIPING INSTALLATION

A. Install piping above the finished ceiling wherever ceilings occur. For bar joist construction, run the
pipes between or threaded through bar joists, arranged so as to give clear path for ductwork,
lighting fixtures, and appurtenances below joists and to permit possible clearance for future
relocation of light fixtures and ductwork. Consult Finish Schedules on Architectural drawings. Do
not install piping so that it blocks access doors or panels of ductwork, air handling equipment, or
the space required for filter removal. Provide padlocks for valves.

1. The finished ceilings shall not be erected until all fire protection piping has been installed,
tested, and inspected.
2. Hanger spacing shall conform to NFPA 13.

B. System drains shall be piped to drain into service sinks, drains, or through wall to grade with all
exterior fittings of brass. At low points in piping provide ball valves with hose nipples with vacuum
breakers.

1. Except as shown otherwise on drawings, drains 1.5 inches and larger shall be piped through
wall to grade.

C. Obtain written approval from Architect for necessary openings through steel beams for passage of
sprinkler pipes. Make openings as small as possible. Where necessary, reinforce the beams
around openings with welded steel plates or angle irons in accordance with Architect's details or
instructions. Perform cutting, welding, and reinforcing as specified in Structural Steel Section of
Specifications, including requirements for welders' certification and for inspection and testing.
Costs for this inspection shall be paid by the Contractor. Provide certification of each inspection
as required in "Submittals" in Part 1 above.

D. Provide backflow preventers where required by authority having jurisdiction.
3.24 UNDERGROUND PIPING INSTALLATION

A. Pipe: Install as indicated on the drawings including underground pipe serving remote freestanding
fire department connections.

B. Joints: Mechanical or push-on.

C. Provide electrical continuity at pipe joints or fireline service with conductivity strips, wedges or
other methods approved by the Architect.

D. Use proper and suitable tools and appliances for the safe and convenient handling and laying of
the pipe. Do not damage the pipe coating. Examine all sections of pipe for defects and do not
use any defective piece. If any defective piece should be discovered after having been laid,
remove it and replace it with a sound one at no change to the contract price.

WATER-BASED FIRE-SUPPRESSION SYSTEM 211000 - 8
©2016 James Posey Associates, Inc. 6535-15



Victory Villa Elementary School
Replacement School
PSCP #03.057.17 LP

ARA-209-17

E. Install concrete abutments at changes in direction. The abutments shall be not less than three
pipe diameters in width and two pipe diameters in height and shall rest on and transmit all thrust to
undisturbed earth.

F. Anchor fireline service pipes at point of entrance into building by means of clamps or special
fittings. Method shall be approved by the Architect.

G. At the point of water service entrance, provide a shutoff valve as indicated.

3.25 VALVE INSTALLATION

A. Install listed fire-protection valves, specialty valves and trim, controls, and specialties according to
NFPA 13 and authorities having jurisdiction.

B. Install listed fire-protection shutoff valves supervised open, located to control sources of water
supply except from fire department connections. Install permanent identification signs indicating
portion of system controlled by each valve.

C. Install check valve in each water supply connection. Install backflow preventers instead of check
valves in potable-water supply sources.

D. Specialty valves:

1. Alarm check valves: Install in vertical position for proper direction of flow, including bypass
check valve and retarding chamber drain line connection.

3.26  SPRINKLER APPLICATIONS

A. Installation in suspended ceilings:

1. Locate sprinklers in the geometrical centers of acoustical panels or in the geometrical centers
of either half of rectangular acoustical panels. Provide pipe, fittings, and number of sprinklers
to accomplish this, with no addition to the contract sum.

B. Adjustable recessed pendent: Areas with ceilings.

C. Adjustable pendent: Areas with obstructions such as surface-mounted light fixtures.

D. Upright: Areas without ceilings.

E. Concealed, including cover plate: Where noted.

F. Dry: Refrigerator.

G. Sidewall, dry: Where noted.

H. Sidewall: Kitchen hood ducts and plenums.

I. Institutional pendent and horizontal sidewall sprinklers: Where noted.

3.28 SPRINKLER CABINET
A. Securely mount spare sprinkler cabinet to wall at location shown on the drawings.
WATER-BASED FIRE-SUPPRESSION SYSTEM 211000 -9
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3.31 FIRE DEPARTMENT CONNECTION INSTALLATION
A. Install wall type, fire department connections in vertical wall.
B. Install ball drip valve at each check valve for fire department connection.
3.32 CONNECTIONS

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

B. Install piping adjacent to equipment to allow service and maintenance.

C. Connect water-supply piping to fire suppression piping. Include backflow preventer between
potable water piping and fire suppression piping.

D. Install ball drip valves at each check valve for fire department connection. Drain to floor drain or
outside building.

E. Connect piping to specialty valves, hose valves, specialties, fire department connections, and
accessories.

F. Electrical connections: Power wiring is specified in Division 26.

G. Connect alarm devices to fire alarm.

H. Ground equipment according to Section 260526.

I.  Connect wiring according to Section 260519.

J. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in UL
486A and UL 486B.

3.59 LABELING AND IDENTIFICATION
A. Install labeling and pipe markers on equipment and piping according to requirements in NFPA 13
and in Section 210500.
3.60 FIELD QUALITY CONTROL
A. Perform the following field tests and inspections and prepare test reports:
1. Leak test after installation:
a. Charging medium: water.
b. Test pressure and duration of test as required by NFPA 13.
c. Repair leaks and retest until no leaks exist.
2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
3. Energize circuits to electrical equipment and devices.
4. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance"
chapter.
5. Coordinate with fire alarm tests. Operate as required.
WATER-BASED FIRE-SUPPRESSION SYSTEM 211000 -10
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B. Report test results promptly and in writing to Architect and authorities having jurisdiction.
C. Grooved pipe installation:

1. Install grooved joints in accordance with the manufacturer’s latest published installation
instructions. Grooved ends shall be clean and free from indentations, projections, and roll
marks. Gaskets shall be molded and produced by the coupling manufacturer, and shall be
verified as suitable for the intended service.

2. A factory-trained field representative (direct employee) of the mechanical joint manufacture
shall provide on-site training for contractor's field personnel in the proper use of grooving tools
and installation of grooved piping products. The factory-trained representative shall
periodically review the product installation and ensure best practices are being followed.
Contractor shall remove and replace any improperly installed products. A distributor’s
representative is not considered qualified to conduct the training.

3.75  CLEANING AND PROTECTION
A. Clean dirt and debris from sprinklers.
B. Remove and replace sprinklers with paint other than factory finish.
C. Protect sprinklers from damage until Substantial Completion.
3.81 DEMONSTRATION
A. Engage a factory authorized service representative to train Owner's maintenance personnel to

adjust, operate, and maintain specialty valves. Refer to Division 01 and Section 210101.

END OF SECTION 211000
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SECTION 220101 - PLUMBING GENERAL PROVISIONS
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. General provisions and requirements for all plumbing work.
1.14  RELATED SECTIONS

A. Requirements of this section generally supplement requirements of Division 01.

B. Division 01 includes sections specifying requirements for LEED rating, commissioning, and
construction waste management.

120 REFERENCES

A. NFPA 10: Portable Fire Extinguishers.

B. NFPA 241: Safeguarding Construction, Alteration, and Demolition Operations.
1.25 SYSTEM DESCRIPTION

A. The full set of Contract Documents applies to work of Division 22.

B. Visit the site and study all aspects of the project and working conditions, as required by General
and Supplementary Conditions, Bidding and Contracting Requirements, Drawings, and
Specifications. Verify field dimensions.

C. The work covered in technical sections includes the furnishing of all labor, equipment and
materials, and the performance of all operations pertinent to the work described.

D. Except as required otherwise in Division 01, promptly obtain and pay for, including all necessary
signatures and paperwork, all permits, fees and inspections required for work of this division by
authorities having jurisdiction, including any utility connection or extension charge. No payment
will be made until a copy of the permit is forwarded to the Owner.

E. Plumbing work of this project includes, as a brief general description, the following:

1. Provide new domestic cold, hot, and recirculating hot water, sanitary vent and storm water
systems to serve the new building.

Provide natural gas-fired domestic water heater equipment and mixing valves.

Provide new plumbing fixtures and all appurtenances.

The project includes commissioning under the direction of a Commissioning Agent (CxA).
The project will be LEED certified.

aorown

F. See Division 01 for requirements related to LEED certification, commissioning, Owner’s
occupancy of the premises, limits on use of site, time restrictions on work, limits on utility outages
or shutdowns, and phasing (sequencing) and scheduling.

1.26 PRODUCT OPTIONS

A. Except as modified by provisions of Bidding and Contracting Requirements and Division 01, these
options apply to Division 22 specifications.
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B. General: Where Contractor is permitted to use a product other than the specified item and model
named as the basis of design, Contractor is responsible for all coordination and additional costs
as specified in the article "Substitutions," below for substitutions.

C. Products specified by reference standards or by description only: Any product meeting those
standards or description.

D. Products specified by naming one or more manufacturers, or model name or catalog reference
number: Products specified establish a standard of quality, options to be included, and
performance.

1. Where other acceptable manufacturers are named, Contractor may provide products of those
named manufacturers only, which meet the specifications.

2. Where specification permits "equal” products, without naming other acceptable
manufacturers, Contractor may use products of any manufacturer, which meet the
specifications.

E. Products specified by naming one manufacturer and particular product, with no provision for other
options: No options or substitutions allowed.

1.27  SUBSTITUTIONS

A. Substitutions will be considered only as permitted or required by the Bidding and Contracting
Requirements and Division 01. Except as modified by those requirements, the requirements
below apply to Division 22 specifications.

B. Substitutions may be considered when a product becomes unavailable through no fault of the
Contractor.

C. Document each request with complete data substantiating compliance of proposed substitution
with contract documents.

D. Arequest constitutes a representation that the Bidder or Contractor:

1. Has investigated proposed product and determined that it meets or exceeds the quality level
of the specified product.

2. Will provide the same warranty for the substitution as for the specified product.

3. Will coordinate installation and make changes to other work which may be required for the
work to be complete with no additional cost to Owner.

4. Waives claims for additional costs or time extension which may subsequently become
apparent.

5. Will reimburse Owner for review or redesign services associated with re-approval by
authorities.

E. Substitutions will not be considered when they are indicated or implied on shop drawing or product
data submittals, without separate written request, or when acceptance will require revision to the
Contract Documents.

F. Substitution submittal procedure is specified in Bidding and Contracting Requirements and
Division 01.
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1.28  MATERIALS AND EQUIPMENT

A. All materials and equipment shall be new and the best of their respective kinds, suitable for the
conditions and duties imposed on them by the project, and of representative manufacturer. The
description, characteristics and requirements of the materials to be used shall be in accordance
with the specifications.

B. All equipment, construction and installation must meet requirements of local, state and federal
governing codes.

C. Singular number: In cases where material, a device, or part of the equipment is referred to in the
singular number in the specifications, it is intended that such reference shall apply to as many
items of material, devices, or parts of the equipment as are required to complete the installation as
shown on the drawings or required for proper operation of the system.

D. Terms have the following meanings:

1. Furnish: Supply item
2. Install: Mount and connect item
3. Provide: Furnish and install.

E. All materials and equipment shall be installed and completed in a first class and workmanlike
manner and in accordance with the best modern methods, practice and manufacturers'
instructions. Any work which shall not present an orderly and neat or workmanlike appearance
shall be removed and replaced with satisfactory work when so directed in writing by the Architect.

F. The specifications and drawings are intended to define the minimum requirements, as to quality of
materials, construction, finish and overall workmanship.

G. General Conditions describe the correlation and intent of the Contract Documents. In case of
discrepancies between the specifications and drawings, the specifications should be followed as
to the general methods and principles and the drawings followed as to sizes, capacities and
specifics for corresponding parts. If sizes are omitted, the Architect will determine sizes to be
utilized.

H. In all cases of doubt, uncertainty, or conflict as to the true meaning of the specifications or
drawings, it is the responsibility of the Contractor to notify the Architect of said uncertainty, doubt,
or conflict and obtain a decision as to the intent before starting any work which may be affected by
this decision.

1.29 COORDINATION

A. Should a situation develop during construction to prevent the proper installation of any equipment
or item where shown on the drawings, call the situation to the attention of the Architect and await
a written decision.

B. Plan and coordinate all work to proceed in an orderly and continuous manner without undue
delay, and in conformance with project schedule. Submit samples, shop drawings, schedules,
insurance policies and certificates, and the like in time to avoid delays in actual construction.
Coordinate plumbing work so that work of each trade is completed before other construction
begins which would obstruct it.

C. Coordinate trades to ensure that proper clearances between work of the various trades allow
access to items which require operation and maintenance.
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D. Coordinate location and elevation of all piping, ductwork, light fixtures, equipment, and
appurtenances in such a manner that the finished installation is as indicated on drawings. In the
event difficulties are encountered which prevent this, it is the Contractor’s responsibility to bring
this to the attention of the Architect prior to initiation of work. Correct improperly coordinated
installation at no additional cost.

E. The Contractors' assistants shall include a competent foreman, who shall be on the premises at
all times to check, layout, coordinate and superintend the installation of work. The foreman shall
establish all grades and lines relative to the work before starting, and be responsible for the
accuracy thereof.

1.30 SUBMITTALS

A. Manufacturers’ and subcontractors' lists:

1. As specified in Division 01, submit a complete list of proposed manufacturers for all
equipment, materials and subcontractors used for the work of this division. Lists shall follow
the sequence of the specifications. No considerations will be given for partial or incomplete
lists. After review of lists, submit shop drawings and product data.

B. Shop drawings and product data:

1. Submit in accordance with the requirements of Division 01 or as established at the
preconstruction conference, the required number of copies of shop drawings and product data
for every item of equipment. Shop drawings or product data will not be considered until
manufacturers' lists have been approved. Shop drawings and product data shall be
submitted, as required by the General Conditions, with sufficient time for checking, return to
Contractor, and resubmission as required before Contractor shall install any item.

2. Each item submitted shall be properly labeled, indicating the specific service for which the
equipment or material is to be used, section and paragraph number of specification or drawing
number to which it applies, Contractor's name and project name and number. Data submitted
shall be specific and shall include product data and printed information in sufficient detail and
scope to verify compliance with requirements of the contract documents. Clearly identify each
item within the data. Data of a general nature will not be accepted. Each sheet must clearly
show the project name and number.

3. The review of a shop drawing or product data shall not be considered as a guarantee of the
measurements or building conditions or that the shop drawings or product data have been
checked to see that item submitted properly fits the building conditions. This review shall not
relieve the Contractor of the responsibility for furnishing material or performing work as
required by the contract documents, for correctness of dimensions and quantities, or for
proper coordination of details and interfaces among trades.

4. All exclusively electrical items furnished as items associated with plumbing items but not
specifically described in the plumbing item submission, shall be submitted as a separate
submittal but shall be clearly marked as associated with the plumbing item by identification
specification paragraph.

5. Product data sheets shall be 8.5-inch by 11-inch cut sheets for operating and maintenance
manual.

C. Submit at least three copies of the results of every test required under any section in this division.

D. Specialist shall submit a list of at least three projects similar to this project in type, size, and
quality, which have been in place and operating satisfactorily for at least five years.

PLUMBING GENERAL PROVISIONS 220101 -4

©2016 James Posey Associates, Inc. 6535-15



Victory Villa Elementary School
Replacement School

PSCP #03.057.17 LP
ARA-209-17

1. Include project name, address, name and phone number of owner's representative, and
project type and size.

E. After the work is completed, submit all required certificates of approval from approved inspection
agencies and authorities having jurisdiction over work of this division. Certificates of approval
must be received by the Architect prior to final acceptance of the work.

1.34  SPECIALIST

A. The term "Specialist" as used in the specification shall mean an individual or firm of established
reputation (or, if newly organized, whose personnel have previously established a reputation in the
same field,) which is regularly engaged in, and which maintains a regular force of workers skilled
in either (as applicable) manufacturing or fabricating items required by the contract, installing
items required by the contract, or otherwise performing work required by the contract. Where the
specification requires installation by a specialist, the term shall also be deemed to mean the
manufacturer of the item, an individual or firm licensed by the manufacturer, or an individual or
firm who will perform the work under the manufacturer’s direct supervision.

1.35 CONTRACT CLOSEOUT SUBMITTALS
A. Project record documents:

1. Maintain on site one set of the following record documents; record actual revisions to the work
of this division:

Contract drawings.

Specifications

Addenda

Change orders and other modifications to the Contract
Reviewed shop drawings, product data, and samples

®oo o

2. Maintain record documents separate from documents used for construction.

3. Record information concurrent with construction progress.

4. Specifications: Legibly mark and record in each section a description of actual products
installed, including the following:

a. Manufacturer's name and product model and number
b. Product options, substitutions, or alternates utilized
c. Changes made by addenda and modifications

5. Record documents and shop drawings: Legibly mark each item to record actual construction,
including:

a. Measured horizontal and vertical locations of underground utilities and appurtenances,
referenced to permanent surface improvements.

b. Measured locations of internal utilities and appurtenances concealed in construction,
referenced to visible and accessible features of the work.

c. Field changes of dimension and detail.

d. Details not on original Contract Drawings.

6. Submit documents as specified in Division 01.
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B. Operation and maintenance data:

1. Submit sets prior to final inspection as specified in Division 01. Unless otherwise specified in
Division 01, submit no fewer than three sets. In addition to requirements specified in Division
01, submit operating and maintenance manuals for the work of this division as specified
below.

2. Lubrication charts: Prepare lubrication charts for each piece of mechanical equipment that
requires grease or oil.

a. Include the following:

(1) Types of lubricants required
(2) Locations of lubrication points
(3) Frequency of lubrication.

b. Provide one extra set of lubrication charts mounted in plastic covers, besides those
required in Operating and Maintenance Manuals.

3. Binders: Provide large enough binders, and sufficient quantity, that the required contents can
be easily turned, removed, and reinserted.

Self-expanding fast lock type.

Three telescoping metal posts.

Durable plastic covers.

Angle spline with guide flanges.

Text page size - 8.5 by 11 inches.

Boorum and Pease, Stock No. C-619-3 expansion 3 inch to 5 inch, or Stock No. C-1219
expansion 1.5 inch to 2.5 inch, or equal by National or Wilson Jones.

~0ao0ow

4. Prepare binder covers with printed title "OPERATION AND MAINTENANCE
INSTRUCTIONS," and title of project. Print on spine of binder "O & M INSTRUCTIONS." If
more than one binder is required, print covers and spines with volume numbers. Include in
the front of every binder an index to all binders.

5. Internally subdivide the binder contents with permanent page dividers, logically organized as
described below; with tab titling clearly printed under reinforced laminated plastic tabs.

6. Contents: Prepare a Table of Contents for each volume, with each product or system
description identified, typed on white paper.

7. Part 1: Directory, listing names, addresses, and telephone numbers of mechanical engineers;
Contractor; mechanical subcontractors; and major mechanical equipment suppliers.

8. Part 2: Operation and maintenance instructions, arranged by specification section. For each
category, identify names, addresses, and telephone numbers of subcontractors and suppliers.
Identify the following:

a. Significant design criteria, including pump curves and similar performance charts.

b. List of plumbing equipment, including operating weight of each.

c. Parts list for each plumbing fixture, faucet, and pump, including recommended spare parts
list.

d. Operating instructions.

e. Maintenance instructions for plumbing equipment and systems.

f.  Maintenance instructions for special finishes, including recommended cleaning methods
and materials and special precautions identifying detrimental agents.

g. Valve charts, including locations of flow fittings.

h. New burner installations: Include firing rate, nozzle size, and fuel pressure.
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9. Part 3: Project documents and certificates, including the following:

Shop drawings and product data for plumbing systems.

Water balance reports.

Photocopies of certificates.

Photocopies of warranties and guarantees.

Test reports: Copies of the results of all tests required under all sections of specifications.

®Po0TO

10. Submit one copy of completed volumes in final form 15 days prior to final inspection. This
copy will be returned after final inspection, with Engineer comments. Revise content of
documents as required prior to final submittal.

11. Submit final volumes revised, within ten days after final inspection.

12. Submit DVD optical disc storage media specified in Section 220500.

142 REGULATORY REQUIREMENTS

A. When these specifications call for materials or construction of a better quality or larger sizes than
required by the following codes and standards, the provisions of the specifications shall take
precedence.

B. Provide, without extra charge, any additional materials and labor which may be required for
compliance with these codes and standards even though the work is not mentioned in these
specifications or shown on the contract drawings.

C. Perform the work of this division in strict accordance with the following authorities. The latest
revision of these codes accepted by the authority having jurisdiction as of the date of the contract
documents shall apply.

1. The plumbing, mechanical, electrical, building, fire, and safety codes of the state and county
or city in which the work is being performed.

2. The National Electric Code, NFPA 70 (NEC).

3. The National Fire Protection Association Code. (NFPA).

4. International Energy Conservation, Fire, Fuel Gas, Mechanical, and Plumbing Codes (ICC).

1.43 REFERENCE STANDARDS

A. Perform the work of this division using the standards of the following organizations, as referred to
in technical sections, as a minimum requirement for construction and testing. Unless specified
otherwise in Bidding and Contract Documents or Division 01, the latest revision current as of the
date of the contract documents shall apply. Products shall be certified by manufacturers to meet
the requirements of referenced standards.

Federal Specifications (FS)

ASME International (ASME)

American Society for Testing and Materials (ASTM)
American Society of Sanitary Engineering (ASSE)
American Water Works Association (AWWA)
International Code Council (ICC)

Manufacturer's Standardization Society of the Valve and Fittings Industry Inc. (MSS)
National Electrical Code, NFPA 70 (NEC)

National Electrical Manufacturer's Association (NEMA)
10. National Fire Protection Association (NFPA)

11. National Fuel Gas Code, NFPA 54

12. The Occupational Safety and Health Act (OSHA)

©CoNoOoO~WN =
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13. Piping and Drainage Institute (PDI)

14. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA)
15. Underwriters Laboratory Inc. (UL)

16. Maryland Occupational Safety and Health Act (MOSHA)

1.53 TEMPORARY STORAGE
A. Maintain upon premises, where directed, a storage area, and be responsible for all contents within
these areas. Provide all security measures necessary for this area.
B. Area shall be maintained and shall be returned to original condition at the completion of the
project.
1.54 PROTECTION
A. Each trade and subcontractor is responsible for preventing damage and soiling of work performed
by other trades or subcontractors. Each trade and subcontractor is responsible for providing
temporary protection of its own work.
1. Protect work from spills, splatters, drippings, adhesives, bitumens, mortars, paints, plasters,
and damage from welding or burning.
2. Protect finished work from damage, defacement, staining, or scratching.
3. Protect finishes from cleaning agents, or grinding and finishing equipment.
4. Protect adjacent and finished work from damage, using tape, masking, covers or coatings and
protective enclosures.
5. Coordinate installations and temporarily remove items to avoid damage from finishing work.
B. Repair all damage or soiling to the complete satisfaction of the Architect; replace any materials or
work damaged to such an extent that they cannot be restored to their original condition, all at no
addition to the Contract Sum.
C. Protect work stored in place and supplies stored in the building.
1. Store materials and products, subject to damage from moisture, in dry locations. If necessary,
protect in wraps or covers.
2. Store plastics, other materials, and products subject to damage from heat or cold at
manufacturer’'s recommended temperatures.
D. Use of sidewalk or roadway areas outside of the property lines shall be with permission and
approval of the local authorities having jurisdiction.
1.55 FIRE PROTECTION
A. As a minimum, provide hand-carried, portable, UL-rated extinguishers with each work crew
working inside the building.
B. Select extinguishers in accordance with NFPA 10 and NFPA 241 for classification, extinguishing
agent, and size required by location and class of fire exposure.
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PROJECT CONDITIONS

Drawings showing utilities in concealed locations are based on the best information available but
are not represented as being precisely correct. Work of the contract includes digging, cutting,
drilling, using nondestructive methods, and other methods of locating concealed utilities in the
field, as well as patching and repairing as specified in "Cutting and Patching" below.

If, in the course of the work, workers encounter a material they suspect to present some hazard:

1. Promptly notify the Architect in writing.
2. Do not perform any work which would disturb the suspected material until written instructions
have been received.

WARRANTY

All work and equipment provided as work of this division shall be fully warranted under the general
project warranty. In addition, provide added special warranties specified in individual sections.

During the correction period, the Contractor shall promptly correct any work found to be not in
accordance with the requirements of the Contract Documents, on receipt of written notice from the
Owner. Except as otherwise required in General Conditions and Division 01, the correction period
is two years after the date of substantial completion of the work. Work requiring correction shall
promptly be repaired or completely replaced at no addition to the Contract Sum.

When use of the permanent equipment has been permitted for temporary heating or ventilation of
the building, the warranty and correction periods shall nevertheless begin at the time of substantial
completion, unless another date of acceptance has been agreed to by the Owner.

Special warranties are warranties required by individual specification sections, incidental product
warranties, manufacturers’ standard warranties, installer or subcontractor service agreements,
and other individual warranties in addition to the general project warranty.

Provide copies of warranties as required for Operation and Maintenance Manual specified above,
and by Division 01.

For items of work delayed beyond date of substantial completion, provide updated submittal within
ten days after acceptance, listing date of acceptance as start of warranty period.

COMMISSIONING

This project includes commissioning under the direction of a Commissioning Agent (CxA).
Contractor’s and subcontractors’ responsibilities are described in Division 01.

Cooperate with the CxA to accomplish the requirements of the Commissioning Plan during the
construction and correction periods.

PART 2 - PRODUCTS

Not used.
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PART 3 - EXECUTION

3.1

A

3.14

3.40

3.82

A

CUTTING AND PATCHING

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

Cut walls, floors, partitions, roofs, and other appurtenances for the passage or accommodation of
pipes, ducts and appurtenances. Close superfluous openings and remove all debris caused by
work of this division.

No cutting of any structure or finish shall be done until the condition requiring such cutting has
been examined and approved by the Architect.

New or existing surfaces disturbed as a result of such cutting or otherwise damaged shall be
restored to match original work and all materials used for any patching or mending shall conform
to the class of materials originally installed.

Refinish surfaces to match adjacent finish. For continuous surfaces, refinish to nearest
intersection or natural break. For an assembly, refinish entire unit.

TEMPORARY FACILITIES

Temporary water facilities, electricity, telephone, toilet facilities, and temporary heat, shall be
provided as specified in Division 01.

PROGRESS MEETINGS

Progress meetings shall be held as specified in Division 01, and also when and if the Contractor
or Architect finds them necessary or advantageous to progress of work.

Contractor, those subcontractors and those material suppliers concerned with current progress or
with the scheduling of future progress, Architect and Owner shall each be represented at these
meetings by persons familiar with the details of work and authorized to conclude matters relating
to work progress.

COMMISSIONING

Comply with requirements of "Commissioning" in Part 1 above.

END OF SECTION 220101
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SECTION 220500 - COMMON WORK RESULTS FOR PLUMBING

PART 1 - GENERAL

1.11  SECTION INCLUDES

A. Basic material and equipment required for the plumbing equipment and piping work as indicated
on the drawings and specified in Division 22.

B. Other requirements applicable to more than one section of Division 22.

C. Identification of plumbing systems and equipment.

1.14  RELATED SECTIONS

A. Division 01 includes sections specifying requirements for LEED rating, and commissioning, and
construction waste management.

B. Project and special warranties: Division 01 and Section 220101.

C. Operation and Maintenance Manuals: Division 01 and Section 220101.

D. Painting: Division 09.

1.21  DEFINITIONS

A. Project correction period: A period after Substantial Completion of the work during which the
Contractor shall correct every part of the work found to be not in accordance with the
requirements of the contract documents, promptly after receipt of written notice.

B. Qualified testing agency: An NRTL, an NVLAP, or an independent agency with the experience
and capability to conduct testing and inspecting indicated, as documented according to ASTM E
548; and with additional qualifications specified in individual sections; and where required by
authorities having jurisdiction, that is acceptable to authorities.

1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP: A testing agency accredited according to NIST’s National Voluntary Laboratory
Accreditation Program.

C. DN: Dimension Nominale, nominal pipe size in millimeters, in accordance with the metric system
for construction, Systeme Internationale (SlI).

D. NPS: Nominal pipe size in inches, in accordance with standard U.S. designations for
manufactured pipe. Pipe sizes do not change when projects are designed and built in metric
units; each size has a consistent name (nominal dimension) in each system.

1.26 DESIGN REQUIREMENTS

A. The drawings and system performances have been designed based on using the particular
manufacturer’s products specified and scheduled on the drawings.

B. Products of other manufacturers that are listed under the article “Acceptable Manufacturers,” or
permitted as “equal,” are permitted provided:
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1. Product shall meet the specifications.
2. Contractor shall make, without addition to the contract sum, all adjustments for deviations so
that the final installation is complete and functions as the design basis product is intended.

C. Do not propose products with dimensions or other characteristics different from the design basis
product that render their use impractical, or cause functional fit, access, or connection problems.

D. The contract drawings are generally diagrammatic and do not indicate all fittings or offsets in pipe,
all access panels, or other specialties required.

1. Install pipe exposed to view parallel with the lines of the building and as close to walls,
columns, and ceilings as may be practical, maintaining proper clearances for access at all
parts requiring servicing.

2. Install pipe a sufficient distance from other work to permit a clearance of not less than 0.5 inch
(15 mm) between its finished covering and adjacent work.

3. No pipe shall be run below the head of a window or door.

E. Equipment and pipes installed in areas without a suspended ceiling shall be as tight to structure
as possible, but at least above a height of 6’-8”, unless otherwise noted.

1. Pull boxes and other appurtenances which require operation or maintenance shall be easily
accessible. Do not cut or form handholes for operation or maintenance of appliances through
walls or ceilings.

1.30 SUBMITTALS
A. Comply with Division 01 and Section 220101.
B. Shop drawings:

1. Showing proposed expansion design.
2. Schedule of welding and brazing procedures proposed for each piping system included in the
project.

C. LEED submittal:

1. Product data for Indoor Environmental Quality (IEQ) Credit 4.1: For adhesives and sealants,
include printed statement of VOC content.

2. Product data for Indoor Environmental Quality (IEQ) Credit 4.4: For wood products such as
plywood equipment backboards, include printed statement of non-urea-formaldehyde
component present in material.

D. Certifications: Proof of operator and testing agency personnel qualifications as required for
welding and brazing in the article “Quality Assurance” below.

E. Testreports: Field test results for each piping system as specified in Part 3 below.
140 QUALITY ASSURANCE
A. Provide materials and perform work in accordance with the plumbing, mechanical, electrical,

building, fire, health and safety, and other applicable codes and regulations of the state, county or
city in which the work is performed.
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1. Product specifications herein may not necessarily meet all regulations for the limits on lead
content. The Contractors and product suppliers shall be responsible to provide products that
comply with NSF/ANSI 61 and NSF/ANSI 372 for domestic water systems.

Welding procedures and operator qualifications for structural welding: AWS D1.1, Structural
Welding Code Steel, electric arc process.

Welding, brazing, and soldering procedures and operator qualifications for building systems
piping:

1. AWS D10.9, Qualification of Welding Procedures and Welders for Piping and Tubing.
2. ASME B31.9, Building Services Piping.

3. Copper Development Association “Copper Tube Handbook.”

4. Safe Drinking Water Act.

Electrical control panels, equipment, materials and devices provided or installed as work of
Division 22 shall bear UL label or, if UL label is not available, the item shall be tested and labeled
by a qualified testing agency, acceptable to authorities having jurisdiction, and in accordance with
NFPA 70 (NEC). Provide testing, if required, without addition to the contract sum.

Qualifications of DVD documentation technician: For video documentation specified in “Operating
Instructions (Demonstration),” employ persons knowledgeable in DVD optical storage media
format for video and audio production and editing.

The project shall be LEED certified. See requirements specified in Division 01 and individual
sections for LEED requirements, waste and air quality control.

VOC content: Field-applied adhesives and sealants, limits per South Coast Air Quality
Management District (SCAQMD), Rule No. 1168.

Products shall contain no urea-formaldehyde content.
COMMISSIONING

This project includes commissioning under the direction of a Commissioning Agent (CxA).
Contractors’ and subcontractors’ responsibilities are described in Division 01.

PART 2 - PRODUCTS

210 MATERIALS
A. General piping techniques, testing, identification, painting, and operating instructions specified in
this section apply to products specified in other sections of Division 22.
B. Weldolets and thredolets: Fittings designed for installing branches on piping, with either welded or
threaded connection to branch; conforming to ASTM A 234.
C. Solder: Free of lead, antimony, and zinc and meeting the requirements of ASTM B 32. No solder
containing lead is permitted.
1. Tin 95.5 percent, copper 4 percent, and silver 0.5 percent; equal to “Silvabrite 100”
manufactured by Engelhard Corporation.
2. Tin, copper, bismuth, and silver; equal to “Oatey Silver” manufactured by Oatey.
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D. Flux: Meeting the requirements of ASTM B 813 and NSF 61 certified, equal to Oatey H-2095.

E. Pipe jointing compound:

1. Polytetrafluoroethylene (PTFE) pipe thread tape, “Teflon.”

2. Pipe cement and oil.

3. For sanitary piping overhead of food storage, preparation, and serving and dining areas:
Litharge and glycerine.

F. Wood-preservative-treated lumber: Treated by pressure process, AWPA C2, with chemicals
acceptable to authorities having jurisdiction, and marked with treatment quality mark of an
inspection agency approved by ALSC Board of Review.

1. Application: Treat items indicated on the drawings, and the following:

a. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar
members in connection with roofing, flashing, vapor barriers, or waterproofing.

b. Wood sills, sleepers, blocking, and similar concealed members in contact with masonry or
concrete.

c. Wood framing and furring attached directly to the interior of below-grade exterior masonry
or concrete walls.

d. Wood framing members that are less than 18 inches (460 mm) above the ground in
crawlspaces or unexcavated areas.

e. Wood floor plates that are installed over concrete slabs-on-grade.

212 MATERIALS FOR BACKBOARDS FOR PIPING SPECIALTIES

A. Provide wall-mounted backboards for mounting piping specialties consisting of plywood board,
supports, and fasteners.

1. Backboard: Moisture-resistant marine plywood, locations and sizes as indicated on the
drawings.

2. Supports: Vertical backing rails, corrosion resistant, consisting of FRP composite structural
shapes as indicated on the drawings.

3. Fasteners: Corrosion-resistant fasteners suitable for secure anchorage into wall construction
behind backboards.

B. Marine plywood: BS-1080, Veneer Grade A/B, moisture-resistant marine plywood, spruce-pine-fir
multiple ply, 5-ply minimum, pressure-treated construction, 0.563-inch (14-mm) thick minimum

C. Fiber reinforced plastic (FRP) composite structural shapes: ASTM D 635 and E 84, Pultruded
FRP structural shapes, non-corrosive, flame retardant, thermosetting polyester resin, composite
factory-fabricated shapes for assorted assemblies and field erection.

1. Ultimate tensile strength: 30,000 psi (207 MPa).
2. Modulas of elasticity: 2.8 x 106 psi (19,300 MPa).
3. Specific gravity: 1.6 to 1.75.
4. Density; 0.062 to 0.070 pounds/cubic inch (1.72 to 1.94 grams/cubic centimeter).
5. Flame spread: ASTM E 84 Class A, 25 maximum.
6. Color: Yellow.
7. Shapes and sizes as indicated on the drawings
8. Submit shop drawings of assemblies.
9. Acceptable manufacturers:
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Bedford Reinforce Plastics Company
Composites USA, Inc.

Liberty Pultrusions, Inc.

Strongwell Corporation

Structural Fiberglass, Inc.

Or approved equal.

~0 o0 oTw

2.21 IDENTIFICATION DEVICES AND MATERIALS
A. Stenciling materials:
1. Stencils: Manufactured standard stencils prepared for required applications, conforming to
ANSI A13.1 for color and size of legend letters, including arrows showing direction of flow.
2. Paint: Exterior type enamel, colors conforming to ANSI A13.1, or black.
B. Equipment identification tags:
1. Laminated plastic with adhesive back, white core and black outer layers, which, when
engraved, will produce white letters and numerals on a black background.

2. Tags installed on curved surfaces shall be aluminum or brass.

C. Valve tags: Brass, 1.5 inch (40 mm) in diameter with black-filled numbers not less than 0.25 inch
(6 mm) high, complete with brass attachment chains.

D. Ceiling identification tags: Laminated plastic with adhesive back, engraved black letters on white
background, minimum 0.5 inch (15 mm) wide and length as required for 0.375 inch (10 mm) high
letters for name of concealed device and number.

2.23 DATE-SENSITIVE EQUIPMENT

A. Date-sensitive equipment: Systems, equipment, or components which use or process date and
time data in order to perform their functions.

B. Each item of date-sensitive equipment used in the project shall be warranted by the manufacturer
to properly function and correctly use or process all time-related data for all dates and times which
occur during a reasonable life expectancy of the equipment.

PART 3 - EXECUTION
3.03 INSTALLATION OF PRODUCTS AND EQUIPMENT

A. Manufacturers’ instructions: Except as modified by drawings or specifications, install products and

equipment in accordance with manufacturers’ instructions and recommendations applicable to the

project conditions.

1. Immediately notify Architect if a difference or discrepancy is found between manufacturers’
instructions and the drawings or specifications.

3.22  PIPE INSTALLATION
A. Remove burrs resulting from cutting pipe or from any other operation.

B. Threaded connections:
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Cut threads full and clean.

Apply specified pipe jointing compound or tape on male threads only.

Where piping is installed in crawl spaces and tunnels, cover exposed threads with either
bituminous protective coating or rust-inhibitive paint. Apply after joints have been assembled
and tested.

W=

C. Thoroughly clean pipe and fittings before they are installed, and keep them clean until the
acceptance of the completed work. Cap or plug the ends of the lines so as to prevent earth and
other debris from entering during construction.

D. Provide for expansion and contraction of piping and connections so that no strain or breakage will
occur. Provide anchors and guides of approved design where shown on drawings and where
necessary to allow for proper expansion and contraction. At the time of installation, expansion
loops shall be cold sprung to one-half of the calculated expansion.

E. Provide for draining all parts of water piping systems and apparatus by installing a valved hose
connection at every low point.

F. Black steel piping NPS 2.5 (DN 65) and larger shall be welded; NPS 2 (DN 50) and smaller shall
be threaded, except as required otherwise in a particular section.

G. Each connection from risers to equipment shall contain at least three elbows or expansion joints.
Connections shall be so arranged that movement in piping due to expansion and contraction will
not be transmitted to the equipment.

H. Install unions and flanges in the piping at each item of equipment, control valve, and appliance, so
as to provide easy removal of the equipment, valve, or appliance.

I.  Pitch water piping so that air in the system can be properly vented. Provide stop valves where
necessary to isolate parts of system for repairs without draining the entire system.

J. Special techniques: Follow the techniques for soldering and brazing pipe, fittings, and valves as
recommended by the manufacturer.

3.23 COPPER TUBING FOR WATER INSTALLATION

A. Solder joints for copper tubing: Clean ends of tubing and inside of fitting ends thoroughly with
emery cloth before applying flux.

B. Make flare joints in copper tubing with proper size flaring tool and in accordance with
manufacturer’s recommendations.

C. Provide isolation fittings between copper and steel piping to prevent electrolysis.

D. Cut pipe with a tubing cutter or fine-tooth saw. Cuts made with a saw shall be true and square,
and the end shall be filed smooth with a fine-tooth file. Remove all marks and burrs with
sandpaper.

3.24  PLASTIC PIPING INSTALLATIONS

A. Cut pipe true and square with a fine-tooth saw and file the end smooth with a fine-tooth file.
Remove all saw marks and burrs with sandpaper.

B. Clean connecting surfaces of both pipe and fitting with methyl ethyl ketone or acetone.
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C. Apply solvent cement liberally with clean brush, first to fitting and then to pipe (outer surface and
end). Lap cement a minimum of 0.25 inch (6 mm) over depth of fitting.

D. Join pipe and fitting to full depth of fitting, giving fitting at least one-quarter turn on pipe to
distribute cement.

E. Pipe and fitting shall show a small fillet or bead completely around pipe without any voids, or fitting
shall be cut out and new fitting made up and installed. Allow a minimum of 48 hours drying time
for each joint.

3.25 INTERFACE WITH OTHER PRODUCTS

A. Where it is necessary to run pipes through walls, provide finished, permanent, waterproof
installation complete with inserts, sleeves, supports or hangers, seals, and other appurtenances
as required. Do not pierce, cut, or notch any footing or other structural member.

B. Waterproofing and dampproofing of the building shall be unharmed by the installation of the work.
Where pipe has to pierce waterproofing or dampproofing, including outside walls, the penetration
shall be made watertight. Waterproofing damaged or destroyed shall be repaired or replaced with
new waterproofing.

3.59 IDENTIFICATION
A. General: Do not apply identification until insulation and finish painting work is complete.
B. Equipment:
1. Stencil equipment with minimum two-inch (50-mm) -high letters or provide identification tags.
Clearly identify function, equipment served, and area served.
2. Firmly fasten each identification tag to its appropriate piece of equipment with drive screws,
sheet metal screws, or rivets. Do not interfere with operation of, or damage the item being

marked.

C. Piping:

—_

Mark by stenciling.

2. Mark to identify service with arrows showing direction of flow. Apply markings near building
walls where pipes enter or leave an accessible space and in intermediate locations so that
markings are no more than 30 feet (9 m) apart. They shall be readily visible to a person
standing on the floor.

3. Fully identify all piping installed as work of the project.

4. Mark pipe with letters of height and with colors as required by OSHA and conforming to ANSI
A13.1.

5. Identify every thermometer, gage, and control device.

6. Provide valve tags for all valves except stop valves on individual fixtures or equipment where

their function is obvious, or where the fixture or equipment is immediately adjacent. Numbers

shall correspond to those shown on the Valve Chart. Attach tags to valve shaft.

D. Ceiling identification tags: Provide on the access door or, in suspended ceilings, on the ceiling
support adjacent to the unit.

1. Valves: ldentify with the same number shown on the valve tag.
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3.61  PIPING TESTS
A. Notify Owner at least one day prior to the actual test.

B. Test before pipes are concealed or insulated. Test the piping in sections as the work progresses,
so as not to delay progress of the building construction. Furnish pumps and gages required for
testing.

C. Conduct piping tests before connecting equipment that would be subject to damage from the test
pressure. Replace piping or fittings found defective with new material.

D. Bracing and supporting: Adequately brace and support piping during the test, so that no
movement, displacement, or damage results from the application of the test pressure.

E. Interior sanitary and storm drainage piping:

1. Before connection of the plumbing fixtures and before connection to the sewer, cap or plug
the entire sanitary, condensate, and storm drainage piping systems of the building.

2. Test following the methods of testing required by the plumbing code, and no less than the
duration and pressures required in the Schedule of Piping Systems Tests.

3. Where pipes are in trenches, leave the trenches open until the completion of the test.

F. Test exterior gravity sanitary and storm sewer piping by the exfiltration method. Backfill over
sewers to a minimum depth of two feet of cover prior to tests. Plug the lower manhole, filling the
section between manholes with water and measuring the drop in water level in the upper
manhole. Furnish water for testing, and maintain it at levels directed by the Architect, for a period
of at least 24 hours. Repair or replace all visible leaks and all defects to meet the maximum
allowable leakage shown in the Sewer Piping Test Schedule at the end of this section.

G. Test the piping systems for not less than four hours to fulfill the conditions in the Piping Systems
Test Schedule at the end of this section.

H. Documentation of tests: Prepare a test report for each portion of piping tested, identified by
service, material, location, and pipe size. Include these items:

Date of test.

Starting and completion times.

Initial test pressure.

Final test pressure.

Problems or leaks detected.

Corrective actions taken.

Record of successful completion of testing.

Name, title, and signature of person conducting test.

ONOOROLN =

3.75 CLEANING AND PAINTING

A. Cleaning: Clean all piping and equipment. Where items are to be painted, clean ready for
painting.

B. Painting: Coordinate painting with requirements of Division 09. Paint the items identified below to
be painted. Use paint materials and systems specified in Division 09.

C. Items to be painted:
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Items identified below to have protective coating.
Items furnished with manufacturer’s prime coat.
Mechanical rooms:

W=

a. Insulation and uninsulated steel: Piping, pumps, tanks, and vessels.
b. Hangers and supports.

4. Piping exposed in finished spaces, insulated and uninsulated.

D. ltems not to be painted: Copper, stainless steel, and equipment furnished with manufacture’s
finish.

E. Paint systems in mechanical rooms: Paint piping using colors in accordance with ANSI A13.1.

1. Galvanized steel: One coat of primer recommended for galvanized surfaces and one coat of
glossy alkyd enamel.

2. Ferrous metal: One coat of primer recommended for ferrous metal and one coat of glossy
alkyd enamel.

F. Paint systems for exposed piping: Primer compatible with the substrate, whether steel,
galvanized steel, insulation jacket, or other material; one coat or two, if required to cover, to match
adjacent surfaces in color and texture.

3.81  OPERATING INSTRUCTIONS (DEMONSTRATION)

A. Furnish the necessary technicians, skilled workers, and helpers to operate all the plumbing
systems and equipment of the entire project for one 8-hour day.

B. Where specified in technical sections, provide longer periods required for specialized equipment.

C. Instruct the Owner or designated personnel in operation, maintenance, lubrication, and adjustment
of all systems and equipment.

1. Instructions by manufacturer’s technical representative for each type of equipment shall
include the performance of the recommended preventive maintenance procedures for that
equipment.

D. The Operating and Maintenance Manual shall be available at the time of the instructions, for use
by instructors and Owner personnel.

E. Record each instruction session only in DVD media format (video and audio format), including
both the sessions specified above and added sessions required in technical sections for
specialized equipment. Provide one complete set of DVDs with each Operating and Maintenance
Manual.

F. Schedule the general and specialized instruction periods for a time agreed upon by the Owner
and Architect.

3.90 SCHEDULES

A. Sewer Piping Test Schedule:
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Dia. of Sewer Leakage

in (mm) Gal/100 ft./24 hrs (L/M/24 hrs)
6 (150) 76 (9.4)

8 (200) 95 (11.8)

10 (250) 114 (14.1)

12 (300) 133 (16.5)

B. Piping Systems Test Schedule:

Victory Villa Elementary School
Replacement School

PSCP #03.057.17 LP
ARA-209-17

SYSTEM TEST ALLOWABLE MEDIUM
PRESSURE DROP
PSIG (kPa)
Domestic water service and exterior water 150 (1030) None Water
piping
Domestic water, cold & hot, and recirculated 125 (860) None Water
Air conditioning condensate drain 4.3 (30)** None Water
Sanitary waste 4.3 (30)** None Water
Storm 4.3 (30)** None Water

** Where piping is above food service area, test pressure shall be 11 psig (76 kPa).

END OF SECTION 220500
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SECTION 220501 - EXCAVATION AND FILL FOR PLUMBING WORK
PART 1 - GENERAL
1.11  SECTION INCLUDES

A. Trenching, backfilling, and compacting for plumbing work underground inside the building and
extending five feet beyond exterior building walls, and outside the building as shown on drawings.

B. Restoring and reseeding grassed areas.
1.14  RELATED SECTIONS
A. Cutting and patching: Division 01 and Section 220101.
B. Repairing pavements: Division 32.
C. Piping: Sections 211000, 221116, 221316, and 221413.
1.20 REFERENCES

A. ASTM D 1557: Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-
Ibs/cu ft (2700 kN-m/cu m).

1.30 SUBMITTALS
A. General: Submit in accordance with Division 01 and Section 220101.

B. Shop drawings: At the same scale as the contract drawings, showing field verified locations of
utilities, and proposed detailed trenching plan.

C. Product data:

1. Warning tape
2. Seed and mulch

D. Certifications: Test reports showing that compaction meets specified requirements.
PART 2 - PRODUCTS
210 MATERIALS
A. Backfill: Earth materials, free from perceptible amounts of wood, debris, or topsoil, free of frost at
the time of placement, and not containing marl or other elements which tend to stay in a plastic

state.

B. Underground warning tape: Polyethylene 0.004 inch (0.102 mm) thick for metallic lines, and for
non-metallic lines polyethylene both sides with metallic lining, six inches (152 mm) wide.

1. Colors: In accordance with APWA and AASHTO standards.
2. Markings: Repeated continuously along the entire length, legend appropriate for line being
identified.

EXCAVATION AND FILL FOR PLUMBING WORK 220501 -1
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Grass seed: Fresh new-crop seed, 90 percent pure and 85 percent germination. Mix: 70 percent
Kentucky Bluegrass, 25 percent Red Fescue and 5 percent Red Top. Only strains of Kentucky
Bluegrass found adaptable to Maryland shall be acceptable.

Mulch: Free of sticks, weeds, or other foreign matter; either licorice root, tan root, or tan bark;
fibrous by-product of extraction. Use only one type throughout the project.

EQUIPMENT

Mechanical tampers for compacting backfill: Capable of exerting a blow equal to 250 pounds per
square foot (12 kPa) of area of the tamping face.

PART 3 - EXECUTION

3.05 PREPARATION

A. Contact local utility company underground information service (BGE Miss Ultility) before beginning
excavation outside buildings.

B. The general locations of underground utilities are indicated on the drawings and are not to be
assumed to be accurate or complete. Before beginning work, field check the area with the most
accurate instruments available, such as Fisher Labs' Pipe and Cable Locators.

3.20 INSTALLATION

A. Perform all excavating, cutting of paved areas, trenching, sheeting, shoring, backfilling, and
compacting required for the proper installation of the work. Repair of pavement is specified in
Division 32.

B. Where obstructions are encountered, obtain written approval and make necessary changes in
line, grade or location.

C. Protect existing utilities from damage during excavation and backfilling. Repair damaged new or
existing work at no addition to the contract sum. Bracing, shoring and other protection of existing
utilities is part of this work.

D. Do not damage or remove existing shrubs or trees including their root systems, without prior
notification to the Architect.

E. Provide temporary roadways over trenches with railings and other safeguards, including amber
blinker lamps or other warnings for night use.

F. Note the depths of footings. In cases where piping is in close proximity to or below footings and
where the natural earth under footings is disturbed, after the line is installed the voids shall be
filled up to bottoms of such footings with solid concrete.

3.24 CUTTING

A. Cut concrete and asphalt concrete with masonry saw prior to breaking it into smaller pieces for
removal.

B. Cut sidewalks perpendicular to the length at the closest existing joint that is a minimum of 24
inches back from either side of the top of the new trench.

EXCAVATION AND FILL FOR PLUMBING WORK 220501 - 2
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3.25 TRENCHING

A. Excavations inside the building shall be carefully planned. Stockpile excavated earth so as not to
interfere with other construction. Dig trenches to the proper depths, providing extra depressions
where required for hubs of pipes.

B. Excavations outside the building shall generally follow the routes indicated on the drawings.
Stockpile topsoil separately for later replacement. Excavations shall be of sufficient depths to
provide, unless indicated otherwise on the drawings, a minimum cover as follows:

1. Water piping: 42 inches (1067 mm).
2. Sewer lines: Elevations shown on drawings.

C. Trenches shall be of necessary depth and width for the proper laying of pipe with a minimum of 8
inches (205 mm) on each side of the joint.

1. The sides shall be as nearly vertical as practicable. Unless local regulations are more strict,
trenches 4 ft. (1220 mm) and deeper shall have shored sides as required by OSHA trenching
regulations.

2. The bottoms of trenches shall be accurately graded to provide uniform bearing and support for
each section of pipe on undisturbed soil at every point along its entire length, except for bell
holes and for the proper sealing of the pipe joints.

3. No greater length of trench shall be left open, in advance of the completed structure placed in
it, than can be completed in that day's operation.

4. Except where rock is encountered, do not excavate below the depths required. Where rock
excavation is required, excavate to a depth of at least 6 inches (150 mm) below the trench
depth and fill the overdepth with compacted crusher run or bank run stone or sand.
Unauthorized overdepths in excavation shall be backfilled with crushed stone, slag or gravel,
thoroughly compacted.

5. Whenever wet or otherwise unstable soil is encountered, it shall be removed to the depth and
extent directed, and the trench backfilled to the proper grade with crushed stone, slag or
gravel.

D. Should springs be encountered within the work area, or soft soil conditions at the elevations
required for load bearing, immediately notify the Architect and do not place any portion of the work
on such surfaces until instructions are received.

E. Furnish and maintain pumps, flumes, gutters, and appurtenances if required to keep the
excavations free from water. Water shall be directed to a point remote from building operations,
shown on the approved shop drawing.

F. Excavation for manholes and similar structures shall be sufficient to leave a minimum of 12 inches
(305 mm) and a maximum of 24 inches (610 mm) clearance on all sides. Fill over-depth
excavation with concrete.

3.26 BACKFILL

A. Place no backfill until the adjacent construction or the utility to be covered has been inspected,
tested, and approved.

B. Installing underground warning tape: Install in backfill above exterior buried lines not encased in
concrete. Select legend and color appropriate for type of line. Install metallic lined tape for non-
metallic lines. Install approximately 12 inches (305 mm) below grade.
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C. Plumbing systems backfill:

1. Backfill and compact in six-inch (150-mm) layers up to spring line of the pipe. The
installations shall then be inspected and tested.

2. Following inspection, backfill in six-inch (150-mm) layers, each compacted, until the pipe has
a cover of not less than one foot (305 mm). Place the remainder of the backfill material in the
trench in eight-inch (200-mm) compacted layers.

3. Excavations improperly backfilled shall be reopened, then refilled and compacted to the
required grade and compaction, and smoothed off.

4. Open trenches across roadways or other areas to be paved shall be backfilled as specified
above, except that the entire depth of trench shall be backfilled in six-inch (150-mm) layers,
and each layer shall be mechanically compacted.

5. Completed work shall have uniform graded surface, in accordance with the surface and grade
indicated on the drawings.

D. Structure backfill:

1. Do not backfill against structures with cement mortar joints until the mortar is at least twelve
hours old.
3.27 COMPACTION

A. Test in accordance with the requirements of ASTM D 1557.

B. Compact under slabs, roads, and sidewalks to a 95 percent density.

C. Compact unpaved areas to a 90 percent density.

D. Backfill and compact trench in unpaved areas to within 4 inches (102 mm) of existing grade.
Furnish and install compacted select topsoil for the final layer to finish even with existing grade.
Remove surplus earth and rake unpaved areas for final planting.

E. Take particular care in compaction of earth under joints of plumbing piping.

3.28 SEEDING

A. Seed disturbed grass areas at the rate of 5 pounds (2.27 kg) per 1000 sq. ft. (92.9 sq. m), with the
seed mix specified.

B. Uniformly distribute seed with an approved machine to ensure a covering of plus or minus 0.25
inch (6 mm). Sow half of the seed in one direction and the rest at right angles.

C. Do not seed during windy weather or when ground is wet or otherwise untillable. Seed between
the dates of March 1st to May 1st or August 15 to October 15 unless otherwise approved in
writing.

3.29 MULCHING

A. Mulch seeded areas immediately following seeding with fibrous mulch evenly applied at an
average rate of 2 tons per acre (4483 kg per hectare) so as to provide a loose depth of not less
than 2 inches (50 mm).

B. Wet down mulch, unless a heavy rain wets it, to the Architect's satisfaction, immediately after
application.
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341 RESURFACING

A. Resurface sidewalks, roads, streets, and other paved areas as work of this section, matching the
construction and finish of adjacent paving. Paving shall meet the requirements of Division 32.

END OF SECTION 220501
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SECTION 220502 - SLEEVES AND PLATES FOR PLUMBING PIPING
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Sleeves and escutcheon plates for piping systems.
B. Mechanical seals for piping penetrations.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 220101.
B. Product data: Sleeves, plates, sealants, and mechanical penetration seals.
PART 2 - PRODUCTS
210 SLEEVES, PLATES, AND ACCESSORIES
A. Steel sleeves: Schedule 40 black steel pipe, ASTM A 53.
B. Copper sleeves: Type L, ASTM B 88 hard drawn.

C. Cast-iron sleeves: Extra heavy, equal to product of U.S. Pipe Co. with waterstop and ends as
shown on the drawings.

D. Plastic sleeves: Schedule 40 PVC, ASTM D 1785.
E. Sealing compound in walls and floors: Equal to the following:

1. Bare and insulated pipes carrying fluids 150 degrees F (65 degrees C) and below: Sika
Corporation “Sikaflex — 1a.” Use a primer for applications required by the manufacturer.

2. Bare and insulated piping carrying fluids 151 degrees F (66 degrees C) and above: Dow
Corning Corporation “795 Silicone.” Use a primer for applications required by the
manufacturer.

F. Floor, wall and ceiling plates: Stamped or cast brass, hinged type as pipe size requires. Plates
shall have chrome finish.

G. Mechanical penetration seals: Equal to PSI “Link-Seal Modular Seals” or Calpico Sealing Link
“LINX”. Seals shall be modular mechanical type, consisting of interlocking synthetic links shaped
to continuously fill the annular space between the pipe and wall opening. Bolt and nut fasteners
for the seals shall be stainless steel for units used in penetrations below grade.

PART 3 - EXECUTION
3.20 INSTALLING SLEEVES

A. Install sleeves for piping, or piping with insulation continuous through sleeve, passing through
walls, partitions, beams, or slabs.

B. Do not cut, drill, or burn structural steel for installation of piping without specific instructions from
the Architect.
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C. Locations in nonfire-rated construction:

1. Install steel sleeves for penetrations of steel, iron, and insulated piping.

2. Install copper sleeves for penetrations of uninsulated copper tubing and piping.

3. Install plastic sleeves for penetrations of plastic piping. Plastic piping and sleeves are not
permitted in ceiling spaces used as HVAC system plenums, or in shafts used for building
HVAC air distribution.

D. Locations in floors and fire-rated construction: Sleeves used in piping penetrations through fire-
rated construction shall be an acceptable component of the through-penetration firestop assembly
as specified in Section 220507, Firestopping for Plumbing Work.

1. Where firestop assembly is UL listed, sleeve material shall be as directed in the listing.
2. Where other specified approval and acceptance is required, sleeve shall be as described in
the approved assembly.

E. Install sleeves through walls and partitions flush with finished surfaces.

F. Sleeves through floors shall extend 0.375 inch (10 mm) above top of finished floor and be finished
neat and level. Sleeves through mechanical or equipment room floors shall extend one inch (25
mm) above finished floor. Provide projecting sleeves with anchor clips to prevent them from being
loosened and knocked down in the floor construction.

G. Sleeves for penetrations in kitchen and food service areas shall finish 0.375 inch (10 mm) above
floor or flush with wall surfaces and be neatly pointed up to fit snugly against floor or wall
materials. Seal space between pipe and sleeve with waterproof sealant or fire barrier as required,
and finish even with wall or floor with a light pouring of molten lead.

H. Sleeves for insulated piping shall be large enough to pass piping and insulation.

I. Seal spaces between sleeves and pipe, or pipe insulation, in nonrated walls, with mineral wool.

J. Penetrations in exterior masonry or concrete walls and foundations:

1. Sleeves: Castiron, or in cast concrete may be core drilled.
2. Above and below grade: Mechanical penetration seal, at outside face of wall.

3.25 INSTALLING PLATES
A. Piping passing through interior walls, partitions, floors, and ceilings in exposed locations shall be
fitted with wall, floor, and ceiling plates of size and depth to conceal sleeves. Secure plates firmly
in place with set screws.

B. Do not install floor or wall plates on pipes in the kitchen and food service areas.

END OF SECTION 220502
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SECTION 220503 - ACCESS DOORS FOR PLUMBING PIPING AND EQUIPMENT
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Access doors for concealed plumbing specialties requiring maintenance or manual operation.
1.14 RELATED SECTIONS
A. Valves: Section 220523.
B. Specialties: Section 221119, 221319 and 221423.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 220101.
B. Product data: Each type of access door.
PART 2 - PRODUCTS
2.01  ACCEPTABLE MANUFACTURERS
A. Wall and ceiling access doors:
Cesco Products Company
Karp Associates, Inc.

Milcor, Inc.
Zurn Industries

Pobp=

221  WALL AND CEILING ACCESS DOORS

A. Doors: Provide Milcor model listed, or similar type and equal quality by another acceptable
manufacturer.

B. Types:

Fire-rated where occurring in fire-rated walls.

Style AP where occurring in acoustical plastered surfaces.

Style K where occurring in hard plastered surfaces.

Style MS stainless steel where occurring in masonry or ceramic tile surfaces.
Style DW where occurring in drywall construction.

aorON=

C. Sizes: As required for access to the particular device, but no less than 16 by 16 inches (405 by
405 mm).

D. Finish: Brushed stainless steel.
2.70 LABELS

A. For access doors to fire protection devices: OSHA and NFPA approved, describing the fire
protection device within.
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B. Minimum lettering size: 0.5 inch (13 mm) high.
PART 3 — EXECUTION
3.20 INSTALLATION

A. Provide access doors in walls and inaccessible ceilings for plumbing devices, valves, and other
concealed specialties and appliances that require manual operation or maintenance.

B. Select appropriate size door for each particular application.

END OF SECTION 220503
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SECTION 220505 - EQUIPMENT CONNECTIONS FOR PLUMBING

PART 1 - GENERAL

1.40

SECTION INCLUDES

Equipment connections for plumbing, to food service equipment.

RELATED SECTIONS

Piping connections: Section 220500.

Rough-in dimensions and lists of accessories: Suppliers of equipment specified in other divisions.
Schedule of roughing-in and connections: Drawings.

Wiring connections: Section 260521.

SUBMITTALS

General: Comply with Division 01 and Section 220101.

Product data: Any product required for connection but not specified in other sections.
1. Certification that products comply with NSF/ANSI 61 and NSF/ANSI 372.
QUALITY ASSURANCE

Potable water system components intended to dispense water for human consumption, including
pipe and joining materials, shall comply with the following:

1. A weighted average lead content of not more than 0.25 percent as determined by NSF/ANSI
372.
2. NSF/ANSI 61.

Acceptance product marking: NSF®-61 and NSF®-372 (or NSF®-61-G) or other accepted
certifier marks demonstrating third party certification with these requirements.

Product specifications herein may not necessarily meet all regulations for the limits on lead
content. The Contractors and product suppliers shall be responsible to provide products that
comply with NSF/ANSI 61 and NSF/ANSI 372 for domestic water systems.

PART 2 - PRODUCTS

210 MATERIALS
A. Traps NPS 2 (DN 50) and larger shall be galvanized cast iron P traps. NPS 1.5 (DN 40) P traps
shall have cleanout plug and chrome finish. Those concealed within base cabinets of equipment
may be rough brass.
B. Solids interceptor (sediment trap): Zurn Series ZA-1180, as specified in Section 224200.
C. Shutoff valves for plumbing fixtures:
EQUIPMENT CONNECTIONS FOR PLUMBING 220505 - 1
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1. Rough brass, equal to Nibco Inc. No. 726-LF.
2. Exposed: Chrome-plated, equal to Chicago Faucet Co. No. 45-LKABCP.

PART 3 - EXECUTION

3.20

INSTALLATION

Rough in and connect to plumbing equipment. Install valves, balancing cocks, thermometer wells,
gage tappings, control valves, air vents, traps, strainers, drains, and appurtenances as shown on
diagrams on drawings and specified under other sections of the specifications.

Rough in and connect to food service, sinks, and other equipment requiring water, drain, or other
piping connections, that is specified, furnished and set in place in other divisions or listed in the
Schedule of Roughing-in and Connections on the drawings.

1. Faucets, drains, trim, and necessary vacuum breakers, solenoid valves, flow control fittings
supplied with the sinks and equipment are specified herein or under other divisions.
2. Rough-in dimensions and list of accessories shall be provided by the equipment supplier.

Install the faucets, drains, trim, and accessories and provide necessary supply stops, P traps, and
shock absorbers with necessary fittings to make a complete and satisfactory installation of every
item of equipment.

Provide water supply shutoff valves, and unions at each item of equipment. Where exposed
adjacent to chromium-finished piping, the water shutoff valves shall be chromium plated.

END OF SECTION 220505
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SECTION 220506 - CURBS AND FLASHINGS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

C.

SECTION INCLUDES

Pipe boot assemblies and flashing devices for plumbing items and equipment penetrating roof and
mounted on roof.

RELATED SECTIONS

Rough carpentry: Division 06.

Piping: Sections 221116, 221316, and 221413.
SUBMITTALS

General: Comply with Division 01 and Section 220101.

Shop drawings: Flashing assemblies and devices showing compatibility with roof membrane,
insulation, and slope, and configuration for the supported equipment.

Product data: Each type of manufactured unit, accessory, and accessory material.

PART 2 - PRODUCTS

210 MATERIALS
A. Wood-preservative-treated lumber: As specified in Division 06 and in Section 220500.
1. Application: Treat items indicated on the drawings, and the following:
a. Wood cants, nailers, equipment support bases, blocking, stripping, and similar members
in connection with roofing, flashing, vapor barriers, or waterproofing.
220 PENETRATIONS OF SINGLE PIPE OR VENT

A. Basis-of-design product: Subject to compliance with requirements, provide the specified product,
or comparable product by another manufacturer.

B. Plumbing vents through flat roof: Equal to EImdor/Stoneman 1100-4, 4-Ib (1.8 kg per 0.09 sq. m)
seamless lead flashing assembly, 8-inch (205-mm) skirt, vandalproof hood, top counterflashing
fitting, and waterproofing compound.

C. Plumbing vents on sloped roofs: Equal to Oatey Flashings type “Hi Collar Lead Flashing” with
base size 15 by 15 inch (380 by 380 mm); weight of lead, 4 Ibs (1.8 kg per 0.09 sq. m); angle of
roof as shown on the drawings. Flashing shall be formed to fit over top of pipe and in one
continuous piece down to roof.

D. Boot for water piping through flat roof: Equal to EImdor/Stoneman 1100-4, 4-1b (1.8 kg per 0.09
sq. m) lead boot, 8-inch (205-mm) skirt; top counterflashing fitting and waterproofing compound.
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PENETRATIONS OF GROUPS OF PIPES

Basis-of-design product: Subject to compliance with requirements, provide the specified product,
or comparable product by another manufacturer.

Where a group of pipes penetrates the roof, provide a curb assembly equal to RPS Corporation
Style RC. Assembly shall include curb, cover, and boots and clamps for the number of lines
shown on the drawing. Curb shall be a minimum of 18-gage galvanized steel, unitized
construction with integral base plate insulated with 3-pound (48 kg/m®) density insulation, 2 by 2
inch (50 by 50 mm) nailer, acrylic-clad ABS plastic cover, and fastening screws. Boots shall be
graduated step design EPDM rubber, with stainless-steel lock clamps.

ROOFTOP PIPE SUPPORT SYSTEM

Equal to Caddy “Pyramid ST” Series PSF, UV-stabilized; polyethylene, polypropylene, and hot-dip
galvanized strut-based support, 10 inches minimum strut length by 4.8 inches in height.

Provide manufacturer’s standard pipe clamps and accessories designed for strut system, as
required for size, material, and configuration of air-conditioning condensate lines across roof.

PART 3 - EXECUTION

3.20

3.22

INSTALLATION, GENERAL

Plumbing vent shall extend 8 inches (205 mm) above finished roof. Clamp devices shall be tightly
sealed to vent. Space between vent hub and pipe shall be lightly caulked with lead to provide for
movement in piping.

Flashing of roofing felts into clamping devices of roof drains and sleeves through roof, and
flashing and counterflashing of pipe curb assemblies and of roof rails and curbs shall be as
specified under Division 07.

Where dissimilar metals would come in contact with each other, coat them with bituminous
protective coating or other coating compatible with adjacent materials.

INSTALLING ROOFTOP PIPE SUPPORT SYSTEM

Where air-conditioning condensate lines cross roof from equipment to drain, support on rooftop
support system.

Use clamps and fasteners compatible with piping.

Follow manufacturer’s instructions.

END OF SECTION 220506

CURBS AND FLASHINGS FOR PLUMBING PIPING AND EQUIPMENT 220506 - 2
©2016 James Posey Associates, Inc. 6535-15



Victory Villa Elementary School
Replacement School
PSCP #03.057.17 LP
ARA-209-17
SECTION 220507 - FIRESTOPPING FOR PLUMBING WORK
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Through-penetration firestopping in fire-rated construction.
B. Through-penetration smoke-stopping in smoke partitions.
1.14 RELATED SECTIONS
A. Sections specifying requirements for LEED rating are specified in Division 01.
B. Sleeves and plates: Section 220502.
1.20 REFERENCES

A. Underwriters Laboratories

1. UL Fire Resistance Directory.
2. UL 1479: Through Penetration Firestops.

B. American Society for Testing and Materials Standards:
1. ASTM E 814: Standard Test Method for Fire Tests of Through-Penetration Firestops.
1.21  DEFINITIONS

A. Assembly: Particular arrangement of materials specific to given type of construction described in
referenced documents.

B. Barriers: Time-rated fire walls, smoke barrier walls, time-rated ceiling/floor assemblies and
structural floors.

C. Firestopping: Methods and materials applied in penetrations and unprotected openings to limit
spread of heat, fire, gasses and smoke.

D. Penetration: Opening or foreign materials passing through or into barrier or structural floor such
that full thickness of rated materials is not obtained.

E. Sleeve: Metal fabrication or pipe section extending through thickness of barrier and used to
permanently guard penetration. Sleeves are described as part of penetrating system in other
sections and may or may not be required.

F. System: Specific products and applications, classified and numbered by the rating agency to
close specific barrier penetrations.

1.25 SYSTEM DESCRIPTION
A. Design requirements

1. Fire-rated construction: Maintain barrier and structural floor fire resistant ratings including
resistance to cold smoke at all penetrations.

FIRESTOPPING FOR PLUMBING WORK 220507 -1
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2. Smoke barrier construction: Maintain barrier and structural floor resistance to cold smoke at
all penetrations.

1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 220101.
B. LEED submittal:

1. Product data for Indoor Environmental Quality (IEQ) Credit 4.1: For penetration firestopping,
including printed statement of VOC content and chemical components.

C. Product data: Manufacturer’s specifications and technical data including the following:

1. Detailed specification of construction and fabrication.
2. Manufacturer’s installation instructions.

D. Shop drawings: Submit firestop assemblies and devices for all openings and through penetrations
in fire-rated construction. Indicate dimensions, description of materials and finishes, general
construction, specific modifications, component connections, anchorage methods, hardware, and
installation procedures, plus the following specific requirements.

1. Details of each proposed assembly identifying intended products and applicable rating agency
classification.

2. Manufacturer or manufacturer’s representative shall provide qualified engineering judgments
and drawings relating to conditions where rated assemblies do not exist.

E. Quality control submittals:

1. Statement of qualifications.
F. Applicators’ qualifications statement:

1. List past projects indicating required experience.

G. Certifications: Letters or forms showing acceptance by local authorities for systems without
acceptance by a rating agency.

1.40 QUALITY ASSURANCE

A. Products and assemblies shall be tested and labeled by an independent, nationally recognized
testing and labeling authority.

B. Comply with requirements for LEED certification specified in Division 01.

C. Installer's qualification: Firm experienced in installation or application of systems similar in
complexity to those required for this project, plus the following:

1. Acceptable to or licensed by manufacturer, state, or local authority where applicable.
2. Atleast 2 years’ experience with systems.
3. Successfully completed at least 5 projects of comparable scale, using these systems.

D. Local and state regulatory requirements: Obtain acceptance for proposed assemblies not
conforming to specific rating agency classifications or rated assemblies.
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E. Materials shall have been tested to provide fire rating at least equal to that of the construction in

which they are to be installed.

F. VOC content: Field-applied adhesives and sealants, limits per South Coast Air Quality

1.50

Management District (SCAQMD), Rule No. 1168.

DELIVERY, STORAGE, AND HANDLING

A. Packing and shipping:

1. Deliver products in original unopened packaging with legible manufacturer’s identification.
2. Coordinate delivery with scheduled installation date, allow minimum storage at site.

B. Storage and protection: Store materials in a clean, dry, ventilated location. Protect from soiling,

1.60

abuse, moisture and freezing when required. Follow manufacturer’s instructions.

PROJECT CONDITIONS

A. Existing conditions:

1. Verify existing conditions and substrates before starting work. Correct unsatisfactory
conditions before proceeding.

2. Proceed with installation only after penetrations of the substrate and supporting brackets have
been installed.

B. Environmental requirements:

1.80

Furnish adequate ventilation if using solvent.

Furnish forced-air ventilation during installation if required by manufacturer.

Keep flammable materials away from sparks or flame.

Provide masking and drop cloths to prevent contamination of adjacent surfaces by
firestopping materials.

Comply with manufacturing recommendations for temperature and humidity conditions before,
during and after installation of firestopping.

Pob=

o

WARRANTY

A. General project warranty and correction period, as required in general conditions and Division 01,

requires repair or replacement of materials or systems which fail in joint adhesion, co-adhesion,
abrasion resistance, weather resistance, extrusion resistance, migration resistance, stain
resistance, or general durability or appear to deteriorate in any other manner not clearly specified
by submitted manufacturer’'s data as an inherent quality of the material for the exposure indicated.

PART 2 - PRODUCTS

2.01

ACCEPTABLE MANUFACTURERS

A. Acceptable manufacturers and products: Those listed in the UL Fire Resistance Directory for the

UL System involved, or rated for the application by Warnock Hersey or by another acceptable
rating agency.
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220 THROUGH-PENETRATION FIRESTOPPING OF FIRE-RATED CONSTRUCTION

A. Provide systems or devices listed and labeled by a rating agency, and conforming to the
construction type, penetrant type, annular space requirements and fire rating involved in each
separate instance. The system shall be symmetrical for wall applications. Systems or devices
shall be asbestos-free.

1. Additional requirements: Withstand the passage of cold smoke either as an inherent property
of the system, or by the use of a separate product included as a part of the rated system or
device, and designed to perform this function.

222 SMOKE-STOPPING AT SMOKE PARTITIONS
A. Through-penetration smoke-stopping: Any system complying with the requirements for through-
penetration firestopping in fire-rated construction is acceptable, provided that the system includes
the specified smoke seal or will provide a smoke seal. The length of time of the fire resistance
may be disregarded.
270 ACCESSORIES

A. Fill, void or cavity materials and forming materials: Classified for firestopping use, or included in a
rated firestopping assembly, by a rating agency.

PART 3 - EXECUTION
3.02 EXAMINATION

A. Verification of conditions: Examine areas and conditions under which work is to be performed and
identify conditions detrimental to proper or timely completion.

1. Verify barrier penetrations are properly sized and in suitable condition for application of
materials.
2. Do not proceed until unsatisfactory conditions have been corrected.
3.05 PREPARATION

A. Clean surfaces to be in contact with penetration seal materials, of dirt, grease, oil, loose materials,
rust, or other substances that may affect proper fitting, adhesion, or the required fire resistance.

3.20 INSTALLATION

A. Provide firestop devices or assemblies for every opening and penetration in floors or fire-rated
construction.

B. Install penetration seal materials in accordance with printed instructions of the rating agency and
in accordance with manufacturer’s instruction.

C. Ensure an effective smoke barrier in each sealed penetration. Install smoke stopping as specified
for firestopping.

D. Protect materials from damage on surfaces subject to traffic.

E. Where large openings are created in walls or floors to permit installation of pipes, or other items,
close unused portions of opening with firestopping material tested for the application.

FIRESTOPPING FOR PLUMBING WORK 220507 - 4
©2016 James Posey Associates, Inc. 6535-15



Victory Villa Elementary School
Replacement School
PSCP #03.057.17 LP
ARA-209-17
3.60 FIELD QUALITY CONTROL
A. Examine penetration seals to ensure proper installation before concealing or enclosing them.

B. Keep areas of work accessible until inspection and acceptance by applicable authorities.

C. Before substantial completion, patch and repair firestopping cut or penetrated by other
construction work.

3.70  ADJUSTING AND CLEANING
A. Clean up spills of liquid components.
B. Neatly cut and trim materials as required.
C. Remove equipment, materials and debris, leaving area in undamaged, clean condition.

END OF SECTION 220507
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SECTION 220509 - PLUMBING EXPANSION SYSTEM

PART 1 - GENERAL

1.40

SECTION INCLUDES

Precharged bladder-type expansion tank for potable water system.
RELATED SECTIONS

Piping: Section 221116.

Supports: Section 220529.

SUBMITTALS

General: Comply with Division 01 and Section 220101.

Product data: Each type of expansion system or tank, including each relief and air separation
device and all accessories.

1. Certification that products comply with NSF/ANSI 61 and NSF/ANSI 372.
QUALITY ASSURANCE

Potable water system components intended to dispense water for human consumption, including
pipe and joining materials, shall comply with the following:

1. A weighted average lead content of not more than 0.25 percent as determined by NSF/ANSI
372.
2. NSF/ANSI 61.

Acceptance product marking: NSF®-61 and NSF®-372 (or NSF®-61-G) or other accepted
certifier marks demonstrating third party certification with these requirements.

Product specifications herein may not necessarily meet all regulations for the limits on lead
content. The Contractors and product suppliers shall be responsible to provide products that
comply with NSF/ANSI 61 and NSF/ANSI 372 for domestic water systems.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS
A. Basis-of-design product: Subject to compliance with requirements, provide the specified and
scheduled products, or comparable products by one of the following:
1. Expansion tanks:
a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
c. Bell and Gossett Domestic Pump Div of ITT
d. Taco
e. Wessels
PLUMBING EXPANSION SYSTEM 220509 - 1
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2.32 EXPANSION TANK FOR POTABLE WATER
A. Pressurized bladder type tank, Taco PAX model number scheduled on the drawings, containing
impermeable bladder which separates the air cushion from the system water. Operating
temperature: 240 degrees F. maximum. Precharge to manufacturer’s standard pressure.

B. Shell: Welded steel, constructed, tested and stamped in accordance with ASME BPV for Unfired
Pressure Vessels for a working pressure of 125 psi. Lined with protective coating.

C. Bladder: Butyl rubber, flexible but not stretchable under working conditions, removable for
inspection.

D. FDA approval: Wetted components FDA-approved materials.
E. Size and capacity: Shown on the drawings.

F. Supports: For horizontal or vertical support on concrete equipment foundation, as diagramed on
the drawings.

236 AUTOMATIC AIR VENT
A. Float type vent, size and capacity recommended by manufacturer for tank and system.
PART 3 - EXECUTION
3.21  INSTALLING EXPANSION TANKS
A. Follow manufacturer’s instructions and recommendations.
B. Install piping, air separation apparatus, and vents as diagramed on drawings.
C. Install supports as shown on drawings.
3.81  OPERATING INSTRUCTIONS
A. As specified in Section 220500, provide operating instructions.

END OF SECTION 220509
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SECTION 220513 - COMMON MOTOR REQUIREMENTS FOR PLUMBING EQUIPMENT
PART 1 - GENERAL
1.11  SECTION INCLUDES

A. Unless otherwise specified in a particular section or required for a particular application, motors
shall conform to the following requirements, whether factory-installed or field-installed.

1.13 PRODUCT FURNISHED BUT NOT INSTALLED UNDER THIS SECTION
A. Motor capacitors: Section 260521, Wiring Connections.

1.14 RELATED WORK SPECIFIED ELSEWHERE
A. Pumps: Sections 221123.

1.20 REFERENCES
A. NEMA MG 1: Motors and Generators.
B. NEMA MG 10: Energy Management Guide for Selection and Use of Polyphase Motors.
C. NEMA MG 11: Energy Management Guide for Selection and Use of Single-Phase Motors.
D. UL 508: Industrial Control Equipment.

1.21  DEFINITIONS

A. Energy efficient motor: Motor meeting the nominal and minimum efficiency levels listed for its
horsepower and speed in Table 12-10 of NEMA MG 1.

B. Nominal efficiency: Efficiency as defined in Table 12-8, Efficiency Levels, in NEMA MG 1, and
identified on the motor nameplate.

1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 220101.
B. Product data:

1. Motors and drives not provided with equipment: Show nameplate data and ratings;
characteristics; mounting arrangements; size and location of winding termination lugs, conduit
entry, and grounding lugs, and coatings.

2. Motor capacitors.

C. Wiring diagrams required for the proper installation of plumbing equipment.

D. Submit product data which verifies compliance with ASHRAE 90.1 or provide certified
performance ratings by a qualified independent testing agency.

E. Certifications:
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1. Actual motor power factor for each motor, certified test results for each motor proposed for
use on this project.
2. Field test showing corrected power factor, if required.
140 QUALITY ASSURANCE

A. Actual motor power factor shall be tested and certified by an independent testing laboratory.

B. Where power factor is field tested as required in “Power Factor” in Part 2 below, specialist
performing tests shall be acceptable to the local authorities having jurisdiction.

C. UL label and local testing (if required): As specified in Section 220500, Common Work Results for
Plumbing.

D. Plumbing equipment shall meet the energy performance requirements of ASHRAE 90.1.
144 REGULATORY REQUIREMENTS

A. Motors shall conform to the requirements of NEMA MG1 and applicable portions of the National
Electric Code (NEC, NFPA 70).

PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS
A. Motors:

A.O. Smith

Baldor Electric Co.
Marathon

Rockwell

Siemens

Toshiba International

oAM=

B. Motor capacitors:

1. ABB Power Distribution
2. Commonwealth Sprague
3. General Electric

2.20 BASIC MOTOR REQUIREMENTS

A. Capacity: Each motor shall have sufficient capacity and torque to start, accelerate, and operate
the machine it drives without exceeding the motor nameplate rating at the speed specified, or at
any speed and load which may be obtained by the drive actually furnished.

B. Starting: Each automatically controlled motor shall be capable of starting as frequently as the
control sequence may demand. Motors not automatically controlled shall be capable of making no
fewer than 4 starts per hour.

C. Loads: Belt-connected motors shall be equipped with shafts and bearings designed to withstand
both the normal connected loads of the drive furnished, and momentary loads imposed during
acceleration.
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D. Ratings: Motors shall be rated for continuous duty at 100 percent of rated capacity, and

temperature rise shall be based on ambient temperature of 40 degrees C.

E. Phase: Unless otherwise indicated, motors one-half horsepower and larger shall be polyphase
and motors smaller than one-half horsepower shall be single-phase motors.
F. Motor construction:

1. Motors for pumps, unless specified otherwise in the equipment section, shall be open
drip-proof NEMA design B construction.

2. Motors where indicated or specified, motors mounted outdoors, shall be totally enclosed, fan-
cooled (TEFC) extra severe-duty. Motors outdoors inside weather-tight enclosures may be
open drip-proof type.

G. Efficiency: The term “energy efficient” is defined in the article “Definitions” in Part 1 above.

1. Single-phase motors, alternating-current fractional horsepower, rated 1/20 to 1 horsepower,
250 volts or less: NEMA MG 11, types and efficiencies selected for their applications.

2. Polyphase motors, medium alternating-current, squirrel-cage, 1 to 500 horsepower, 600 volts
or less: NEMA MG 10, energy-efficient types selected for their application. Nominal full-load
efficiencies shall meet or exceed ratings of Table 12-10 of NEMA MG 1.

2.21  SINGLE-PHASE MOTORS
A. Permanent split-capacitor or split-phase type.
B. Bearings: Sealed, prelubricated ball-bearing type.
2.22 POLYPHASE MOTORS
A. NEMA MG1 Design B.
B. Stator: Copper windings.
C. Rotor: Squirrel cage.
D. Bearings: Doubly shielded, prelubricated ball bearings suitable for radial and thrust loading of
connected equipment.
E. Temperature rise shall not exceed insulation rating.
F. Insulation: Class F.
G. Motors used with inrush controllers: Match wiring requirements for indicated controller with
required motor leads brought to motor terminal box to suit control method.
H. Horsepower/frame relationship: NEMA Standard for T frame motors.
I.  Motor frame and end shields: Cast iron.
J.  Conduit box: Either steel or aluminum, diagonally split and rotatable in 90-degree increments,
with grounding provision.
K. Finishes:
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1. External hardware: Plated to resist corrosion.
2. External paint: Industrial enamel.

L. Nameplates: Stainless steel or aluminum, and stamped in accordance with NEMA MG1.
Nameplate information shall include the nominal efficiency value in accordance with NEMA MG1
and the manufacturer’s minimum guaranteed efficiency value.

2.23 ELECTRONICALLY COMMUTATED MOTOR (ECM)

A. Brushless direct current (DC) variable speed motor supplied with alternating current, with a
permanent magnet with near zero rotor losses, permanently-lubricated ball bearings, electronic
commutation, designed for synchronous rotation, and at least 70% efficient at all operating
speeds.

B. As a minimum, the motor shall include the following features:

1. Integrated controller / invertor that operates the wound stator and senses rotor position to
electronically commutate the stator.

Thermal overload protection.

Built-in soft start and soft speed change ramps.

Inductors to minimize harmonic distortion and line noise.

Designed to overcome reverse rotation without affecting life expectancy.

Include a pulse width modulating (PWM) controller for either manual or DDC controlled motor
speed adjustment down to 25% of full speed. The manual PWM controller shall be field
adjustable with a standard screwdriver. The remote PWM shall be capable of receiving a 0-
10Vdc analog signal from a DDC controller provided by the controls contractor, as indicated or
required by other sections of DIV 23 specifications.

7. Software for motor control as indicated or described in other DIV 22 specifications.

S

226 POWERFACTOR

A. Power factor for three-phase motors 10 HP and larger and packaged equipment systems totaling
10 HP and larger as noted below shall be not less than 90 percent at full rated load. Test, certify,
and submit certified reports for each motor as required in “Submittals” and “Quality Assurance” in
Part 1 above.

1. Should the Contractor propose to provide motors with less than 90 percent power factor,
provide power-factor-correcting, automatically discharging type motor capacitors. The
corrected power factor of the motor-capacitor combination shall be equal to or greater than 90
percent. Submit certified test results.

2. Motor capacitor: Designed for installation at the load side of motor starters; insulated,
impregnated component unit completely enclosed in a grounded steel case with welded and
ground seams. Where installed on outdoor equipment, case shall be weatherproof. Provide
each unit with a flexible cable for connection to the starter or motor terminals. The capacitor
shall be suitable for use in areas with ambient temperatures ranging from minus 10 degrees F
to 115 degrees F.

B. Where motors totaling 10 HP and larger are part of packaged equipment system, the overall
power factor for the entire system package shall be no less than 90 percent. Provide capacitors
and appurtenances required to accomplish this power factor as part of the packaged equipment,
or furnish separately and wire as work of equipment installation. Capacitors shall be stepped,
deenergized, or cycled when the unit is deenergized or the load is varied, to maintain 90 percent
power factor.
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1. Capacitors provided as part of packaged equipment: If the installation of the capacitors voids
the UL label, unit shall be tested. Actual power factor shall be factory-tested and certified test
results included in submittals.

2. Capacitors provided separately and wired as work of equipment installation: Unit shall then
be field tested to verify actual power factor. Submit field test reports.

3. Tests shall be performed by an electrical testing specialist and in accordance with NFPA 70
(NEC) testing brochure.

PART 3 - EXECUTION

3.20

3.81

A.

INSTALLATION

Mount direct-connected motors securely and in accurate alignment. The drive shall be free from
both angular and parallel misalignment when both motor and driven machine are operating at
normal temperatures.

Provide each belt-connected motor with a securely mounted adjustable base to permit installation
and adjustment of belts.

Mount capacitors shipped separately beside motor connection box as required. Connect in
accordance with the requirements of Division 26, Electrical.

1. Test units at full rated load after the installation of the motor capacitors, and submit reports.
OPERATING INSTRUCTIONS

As specified in Section 220500, provide operating instructions.

END OF SECTION 220513
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SECTION 220519 - METERS AND GAGES FOR PLUMBING PIPING
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Meters and gages for plumbing systems.
1.14 RELATED SECTIONS
A. Pipe installation and testing: Section 220500.
B. Valve tags and charts: Section 220523.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 220101.

B. Shop drawings: Meter and gage schedule showing manufacturer’s figure number, scale range,
location, and accessories for each meter and gage.

C. Product data: For each type of meter, gage, device, and fitting specified.

1. Scale range.
2. Ratings.
3. Certification that products comply with NSF/ANSI 61 and NSF/ANSI 372.

1.40 QUALITY ASSURANCE

A. Potable water system components intended to dispense water for human consumption, including
pipe and joining materials, shall comply with the following:

1. A weighted average lead content of not more than 0.25 percent as determined by NSF/ANSI
372.
2. NSF/ANSI 61.

B. Acceptance product marking: NSF®-61 and NSF®-372 (or NSF®-61-G) or other accepted
certifier marks demonstrating third party certification with these requirements.

C. Product specifications herein may not necessarily meet all regulations for the limits on lead
content. The Contractors and product suppliers shall be responsible to provide products that
comply with NSF/ANSI 61 and NSF/ANSI 372 for domestic water systems.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS
A. Meters and gages:

AMETEK; U.S. Gage

Ashcroft; Dresser Instrument

Miljoco Corporation

Taco, Inc.
H.O. Trerice Co.

agrON =
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6. Weiss Instruments
7. Weksler; Dresser Instrument

B. Pressure-temperature connections:

1. Miljoco Corporation

2. Peterson Equipment Company

3. Sisco

4. Texas Fairfax Company

5. H.O. Trerice Co.

6. Utilities Materials and Controls, Inc.

7. Weiss Instruments

211  THERMOMETERS
A. General: Industrial, adjustable angle type, accurate to within plus or minus one percent of range
span, baked enamel finish, blue reading organic liquid tube, glass or clear acrylic plastic window,
dust and moisture tight.

1. Scale size: 9inches (230 mm).

2. Graduation: To the scale shown on the drawings or of a scale so that the normal working
temperature of the system is near the mid-point of the scale.

3. Case: Cast aluminum.

B. Pipe-mounted thermometers: Brass well, separable sockets.

1. Where mounted in insulated piping, thermometers shall have six-inch (150-mm) stem length
and sockets with 2.5-inch (64-mm) lagging extension necks. Where mounted in uninsulated
piping, they shall have 3.5-inch (89-mm) stem lengths and sockets without lagging extension.

2. Where thermometer wells only are required, provide separable socket with 2.5-inch (64-mm)
lagging extension, fitted with attached chain and cap.

212 PRESSURE GAGES
A. Pressure gages shall be accurate to within plus or minus one percent of range span, silver brazed
bronze bourdon-tube system, bronze movement, aluminum dial with white background, black
graduations and numerals and adjustable pointer, bottom connected.

1. Dial diameter: 6 inches (150 mm).

2. Those installed adjacent to pumps or in pulsating locations shall be provided with pulsating
dampeners or snubbers.

3. Case: Cast aluminum or glass filled nylon.

B. Graduation: To the scale shown on drawings or so pointer is nearly straight up at system normal
working pressure.

C. Gages shall be straight pressure type, except gages on suction side of pumps and inlet side of
suction strainers shall be compound type.

D. Gage cock (pressure gage isolation valve):

1. Needle valve: Brass bar stock needle valve, equal to Weksler No. BBV4.
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2. Ball valve: Bronze, three-piece body, full port, with Type 316 stainless steel trim, 150 psi
(1034 kPa) saturated steam, 600 psi (4137 kPa) non-shock cold water, oil, or gas, equal to
Nibco 595-T-66-LF.

COMBINATION PRESSURE-TEMPERATURE CONNECTIONS

Combination pressure-temperature connections: Equal to UMAC Universal Lancaster Test
Plugs, Peterson “Pete’s Plug,” Sisco, Fairfax P/T Plugs, H.O. Trerice test plugs or Miljoco test
plugs. Plugs shall have self-closing valve which will operate at a temperature up to 300 degrees
F (149 degrees C). Body and cap shall be brass, and shall receive either a temperature or
pressure probe. Provide with a kit including gages and thermometers in a protective case.

PART 3 - EXECUTION

3.21

A.

B.

3.22

3.23

INSTALLING THERMOMETERS

Pipe line thermometers shall be installed as indicated on the drawings.

Furnish and deliver to Owner at final inspection, three additional pipe line thermometers as above
specified, with 6-inch (152-mm) stem lengths, for use in the thermometer wells. Ranges shall be
minus 40 to plus 110 degrees F (minus 40 to 43.3 degrees C.); 20 to 120 degrees F (minus 6.7 to
48.9 degrees C.), and 50 to 550 degrees F (10 to 287.8 degrees C).

INSTALLING PRESSURE GAGES

Each gage connection shall have a gage cock. Connections to pipe lines shall be 0.5 inch (DN
15), with 0.5 inch (DN 15) by 0.25 inch (DN 8) reducer for valve, the assembly of sufficient length

to clear insulation.

Where gage cocks only are called for on drawings, provide the 0.5-inch (DN 15) connections to
pipe line with reducer and the gage cock.

Provide one compound and one straight pressure gage of appropriate scale to Owner at final
inspection.

INSTALLING COMBINATION PRESSURE-TEMPERATURE CONNECTIONS

Option: Provide combination pressure-temperature connections, complete with kits, where
thermometer wells or gage cocks only are called for on the drawings.

END OF SECTION 220519
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SECTION 220523 - GENERAL-DUTY VALVES FOR PLUMBING PIPING

PART 1 - GENERAL

1.1

>

m o 0 w

1.20

SECTION INCLUDES

Valves for various piping systems.

Chainwheel operators.

RELATED SECTIONS

Piping installation and testing: Section 220500.

Piping systems: Sections 221116, 221316, and 221413.

Automatically operating valves: Section 221119.

Access doors: Section 220503.

Automatic water temperature control valve for domestic hot water: Section 221119.
REFERENCES

ASME B16.10: Face-to-Face and End-to-End Dimensions of Valves.

ASME B16.34: Valves - Flanged, Threaded, and Welding End.

SUBMITTALS

General: Comply with Division 01 and Section 220101.

Product data: For each type of valve. Include body material, valve design, pressure and
temperature classification, end connection details, seating materials, trim material and
arrangement, dimensions and required clearances, and installation instructions.

1. Certification that products comply with NSF/ANSI 61 and NSF/ANSI 372.
Maintenance data: For inclusion in operation and maintenance manual specified in Division 01
and Section 220101. Include manufacturer's instructions for adjusting, servicing, disassembling,
and repairing.

Valve charts: Furnish valve charts typed on 8.5 by 11-inch (216 by 279-mm) bond paper,
showing locations of all manual and automatic control valves, and flow meters. Include:

Number
Location
Service
Function
Area served

aorON=

Valve numbering system shall be approved by the Owner prior to final submittal. Place one copy
of approved chart in a plastic envelope and mount on wall where directed. Provide another copy
for each of the Operating and Maintenance Manuals.
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QUALITY ASSURANCE
Ferrous valves shall conform to ASME B16.10 and B16.34 for dimension and design criteria.

Copper alloy valves (brass and bronze) shall have no more than 15 percent zinc in the alloy.

Potable water system components intended to dispense water for human consumption, including
pipe and joining materials, shall comply with the following:

1. A weighted average lead content of not more than 0.25 percent as determined by NSF/ANSI
372.
2. NSF/ANSI 61.

Acceptance product marking: NSF®-61 and NSF®-372 (or NSF®-61-G) or other accepted
certifier marks demonstrating third party certification with these requirements.

Product specifications herein may not necessarily meet all regulations for the limits on lead
content. The Contractors and product suppliers shall be responsible to provide products that
comply with NSF/ANSI 61 and NSF/ANSI 372 for domestic water systems.

PART 2 - PRODUCTS

2.01

A.

ACCEPTABLE MANUFACTURERS

Gate valves: Subject to compliance with requirements, provide the specified NIBCO valve, or
comparable product by one of the following:

Crane Co.

Hammond Valve Co.
Lunkenheimer Co.
Milwaukee Valve Co.
NIBCO

Stockham Valve & Fittings
Walworth Co.

Noohr~wh =

Ball valves: Subject to compliance with requirements, provide the specified NIBCO valve, or
comparable product by one of the following:

Apollo Valves

Milwaukee Valve Co.

NIBCO

Stockham Valve & Fittings
Victaulic Company of America
Walworth Co.

Watts Regulator Co.

Nogok~wh =

Check valves: Subject to compliance with requirements, provide the specified NIBCO valve, or
comparable product by one of the following:

Combination Pump and Valve Co.
Mueller Steam Specialty

NIBCO

Victaulic Company of America

prON~
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D. Balancing valves for domestic hot water recirculation: Subject to compliance with requirements,
provide the specified Bell & Gossett product or equal.

E. Backwater valves: Subject to compliance with requirements, provide the specified swing check
valves or Zurn valves, or comparable products by one of the following:

Ames Company, Inc.

Jay R. Smith

Jenkins Bros., a corporation
Josam Manufacturing Co.
Zurn

arON=

F. Hose connections: Subject to compliance with requirements, provide the specified Zurn or NIBCO
valves, or comparable products by one of the following:

Crane Co.

Josam Manufacturing Co.
NIBCO

Woodford Manufacturing Co.
Zurn

arON =

2.20 VALVES
A. Gate valves:

1. Valves NPS 6 (DN 150) through NPS 12 (DN 300); 250 psi WWP, outside screw and yoke,
resilient wedge, epoxy coated interior and exterior, iron body construction. NIBCO F-607-RW,
flanged.

B. Ball valves:

1. Valves NPS 0.25 (DN 8) through NPS 2 (DN 50); 600 psi CWP, two-piece silicon bronze alloy
body, full port, blowout-proof stem, PTFE seats, stainless-steel ball and stem. Extension
handle for use in insulated piping. NIBCO T-685-66-LF, S-685-66-LF, or S-FP-600A-LF,
threaded or soldered ends.

2. Valves NPS 2.5 (DN 65) through NPS 4 (DN 100); 400 psi (27.6 Bar) non-shock cold working
pressure, two-piece brass body, full port, blowout-proof stem, PTFE seats, forged body and
end cap, stainless-steel ball and brass system. NIBCO T-FP-600A-LF or S-FP-600-A-LF,
threaded or soldered ends.

C. Center-guided, spring-loaded silent-action type check valves:

1. Valves NPS 0.5 (DN 15) through NPS 2 (DN 50); 250 psi CWP, silicone bronze body, PTFE
disk, stainless-steel stem and spring, NIBCO T-480-Y-LF or S-480-Y-LF, threaded or
soldered ends.

D. Swing check valves:

1. Valves NPS 0.5 (DN 15) through NPS 2 (DN 50); 200 psi CWP, silicone bronze body, PTFE

seat, renewable seat and disk, Y pattern, horizontal swing, NIBCO T-413-Y-LF or S-413-Y-

LF, threaded or soldered ends.

E. Balancing valves:
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1. NPS 3 (DN 80) and smaller: Calibrated balancing valve equal to Bell & Gossett Circuit Setter
Plus.

a. Materials: Low-lead brass body (<0.25 percent lead content), stainless-steel ball with
carbon filled TFE seat rings.

b. Pressure and temperature ports. Differential pressure readout ports across valve seat

area.

Ratings (NPT): Entire assembly 400 psi, 250 degrees F (2758 kPa, 121 degrees C).

Flow element: Variable orifice flow meter.

Adjustable pre-set balancing points with memory stop and isolation valve.

Drain port: 1/4-inch NPT.

Bi-directional design.

Bellows type meter gage kit with case, provide one for use on the entire project.

S@~oao

Backwater valves:

1. Valves NPS 1.5 (DN 40) and smaller installed above ground: Swing check valve.

2. Valves NPS 2 (DN 50) and larger installed above ground: Zurn Z-1090, flapper type.

3. Valves NPS 2 (DN 50) and larger installed below slab-on-grade: Zurn Z-1095, flapper type
with cast-iron floor level cleanout and plug.

HOSE CONNECTIONS

Hose connections, general: Every hose connection shall be provided with an ASSE 1052
backflow prevention device with two check valves, field testable, with outlet check valve capable
of withstanding backpressure up to 125 psi (862 kPa).

1.  Where backflow prevention device is not integral with the hydrant or bibb, but added on,
provide a hose connection backflow preventer equal to Woodford 37HD2, for freezing and
non-freezing conditions, brass and stainless steel.

a. Bushing: Threaded, designed to prevent the attachment of a hose if the check valve
device should be removed, with O ring.

b. Stop collar and stop screw: Stainless-steel, preventing unauthorized removal of the
check valve device.

Wall hydrants: Connection suitable for NPS 0.75 (DN 20) hose.

1. Exterior walls: Non-freeze type with integral backflow preventer and automatic drain. Casing
and interior parts bronze; face stainless steel. Key-operated. Equal to Zurn Z-1310, length
as required for wall thickness.

Hose bibbs: Compression type, with bronze body, stem, and bonnet, chrome-finished where
exposed and rough brass where concealed, Class 125 WOG non-shock. Connection suitable for
NPS 0.75 (DN 20) hose. Include integral vacuum breaker (if valve is disassembled, hose cannot
be attached).

1. Mounted on wall with concealed connection: Angle sillcock, equal to NIBCO Figure No. 63.
Provide a removable handle where bibb is accessible to the general public.
2. Connecting to exposed pipe: Drain valve, equal to NIBCO Figure No. 74.
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2.70 CHAINWHEEL OPERATORS
A. Manufacturers:

1.  Babbitt Steam Specialty Co.
2. Roto Hammer Industries, Inc.

B. Description: Valve actuation assembly with sprocket rim, brackets, and chain.

1. Sprocket rim with chain guides: Ductile iron or cast iron, of type and size required for valve.
Include zinc coating.

2. Brackets: Type, number, size, and fasteners required to mount actuator on valve.

3. Chain: Hot-dip, galvanized steel of size required to fit sprocket rim.

C. Chain storage canisters: Non-corrosive canisters for storage of overhead chains, allow for chain
loop release in a single downward movement.

1. Canisters: Plastic, safety yellow or orange color, with perforated bottom for drainage and
integral release handle, quick-release hooking mechanism and retention lanyard.

2. Attach to each overhead chain loop with 6 feet minimum clearance below canister.

3. Equal to Roto Hammer, Model CHAW "Chain Away."

2.71  VALVE ACCESSORIES
A. Service box for backwater valve: Fiberglass-reinforced polymer concrete, modular stacking units
equal to Hubbell Power Systems; Quazite Enclosures, PC style, manufacturer's standard gray,
enclosures and cover rated to support no less than 8,000 Ibs. over a 12 by 12-foot area.
1. Size: No less than 17 by 30 inches (432 by 762 mm), depths and number of stacked units
required for valve location.
2. Cover: Locking, with two tamperproof stainless-steel bolts.
a. Nonskid surface.
b. Impressed logo: BWV.
c. Pullslot: 1 by 4 inches (25 by 102 mm).

3. Base: Open (no base).
4. Stone filter material: Uniform gradation, AASHTO M 43 size 67 or 7.

PART 3 - EXECUTION
3.20 INSTALLATION, GENERAL

A. Install valves to be readily accessible for operation and maintenance, and with ample clearance
for turning handles or operators.

B. For valves in inaccessible locations, provide access doors as specified in a related section.
C. Identify valves as specified in Section 220500, Common Work Results for Plumbing.
1. Provide tags for all valves except stop valves on individual fixtures or equipment where their

function is obvious, or where the fixture or equipment is immediately adjacent. Numbers shall
correspond to those shown on the Valve Chart. Attach tags to valve shaft.
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2. Provide ceiling identification tags where valves are above an accessible suspended ceiling.
Number shall correspond to tag number.

Install chainwheel operators on valves NPS 4 (DN 100) and larger and more than 7 feet (2150
mm) above floor. Extend chains to 6 feet (1850 mm) above finished floor elevation.

INSTALLING SHUTOFF AND BALANCING VALVES
Install shutoff and balancing valves where indicated.
Shutoff valves for water piping systems shall be as follows:

1. Sizes NPS 4 (DN 100) and smaller: Ball valves.
2. Sizes NPS 6 (DN 150) and larger: Gate valves.

Balancing valves: Locate valve to provide 5 pipe diameters straight inlet and 2 pipe diameters
straight outlet.

INSTALLING CHECK VALVES

Provide center-guided, spring-loaded silent-action type check valves in pumped lines, lines
subject to pump pressure, and vertical lines.

Provide swing-type check valves in gravity lines or horizontal domestic water lines. Provide for
backwater valves NPS 1.5 (DN 40) and smaller.

INSTALLING BACKWATER VALVES
Provide backwater valves in plumbing drainage piping where indicated.

Service box: Where shown on drawings, install service box with bottom unit resting on stone filter
material no less than two inches deep.

1. Follow box manufacturer's instructions, including installation of deep unit at bottom of stacked
units.

INSTALLING HOSE CONNECTIONS

Drain valves: Provide interior hose bibbs, NPS 0.75 (DN 20) or size indicated on the drawings, at
every low point of a water system, and where indicated.

Provide wall hydrants where indicated. In finished areas, locate units so that domestic water
connection is concealed inside adjoining partition or furred space.

Provide box hydrants where shown on the drawings. Set box hydrants on a flat stone or other
solid foundation set on solid subgrade. Brace the side of the hydrant opposite the inlet to solid
earth with a flat stone or other solid material. Surround the bottom of the hydrant with crushed
stone with a sufficient volume to contain twice the volume of water held in the hydrant barrel.
Cover the crushed stone with geotextile and backfill. Provide a 12-inch (305-mm)-square, 4-inch
(102-mm)-thick concrete pad around top of hydrant.

END OF SECTION 220523
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SECTION 220529 - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT

PART 1 - GENERAL

1.11  SECTION INCLUDES
A. Supports for plumbing piping systems and equipment.
B. Equipment foundations.
C. Accessories.
1.14 RELATED SECTIONS
A. Vibration control supports: Section 220548.
1.20 REFERENCES
A. ASME B31.9: Building Services Piping.
B. MSS SP-58: Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation.
1.21  DEFINITIONS
A. Definitions are from MSS SP-58, “Classification of Piping Systems.”
B. Hot Systems: Maximum operating (service) temperatures 120 degrees F (49 degrees C) and
above.
C. Ambient Systems: Maximum operating temperatures 60 to 119 degrees F (16 to 48 degrees C).
D. Cold Systems: Maximum operating temperatures 59 degrees F (15 degrees C) and below.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 220101.
B. Product data: Provide manufacturer’s literature showing compliance with specifications for each
type of hanger, and manufactured support, including fasteners and accessory materials.
140 QUALITY ASSURANCE
A. Hangers and supports shall comply with the requirements of:
1. MSS SP-58.
2. ASME B31.9.
B. Hangers and supports used as components of fire protection systems shall:
1. Comply with NFPA 13.
2. Be listed and labeled by a nationally recognized testing laboratory (NRTL) according to 29
CFR 1910.7.
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 220529 - 1
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C. AQualifications of welders: As specified in Section 220500, Common Work Results for Plumbing.
PART 2 - PRODUCTS
2.01  ACCEPTABLE MANUFACTURERS
A. Hangers
Anvil International
Carpenter and Paterson, Inc.
National Pipe Hanger Corporation

PHD Manufacturing, Inc.
PHP Systems/Design

arON=

B. Support systems

Anvil International

PHD Manufacturing, Inc.
PHP Systems/Design
Unistrut

PN~

C. Thermal hanger shields
1. Carpenter and Patterson, Inc.
2. Pipe Shields, Inc.
3. Rilco Manufacturing Co., Inc.
210 CONCRETE
A. Concrete shall be no less than 3000-Ib (25,000 kPa) strength.
B. Reinforcement: 6 by 6 inch (150 by 150 mm) welded steel wire fabric, ASTM A 185.

211 GROUT

A. Non-shrink grout: Premixed, consisting of non-metallic aggregate, cement, and water-reducing
and plasticizing agents; capable of developing minimum compressive strength of 7,000 psi
(48,000 kPa) in 28 days.

1. Sonneborn-Rexnord “Sonogrout”
2. L&M Construction Chemical Company “Crystex”
3. US Grout Corporation “Five-Star Grout”

220 HANGERS AND SUPPORTS

A. Types are identified by MSS type numbers in the article Installing "Pipe Hangers and Supports”
below.

B. Materials for hangers and clamps:
1. For copper pipe: Copper plated.

2. For steel, insulated, and cast-iron pipe: Galvanized in crawl spaces, tunnels, or wet areas;
galvanized or factory-painted in other areas.

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 220529 - 2
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Insulating-insert materials and protection shields:

1. Insulation-insert material for cold piping: ASTM C 552, Type Il cellular glass with 100-psig
(688-kPa); or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa)
minimum compressive strength and vapor barrier. Insert thickness shall match adjacent
piping insulation thickness.

2. Insulation-insert material for hot piping: Water-repellent treated, ASTM C 533, Type | calcium
silicate with 100-psig (688-kPa); ASTM C 552, Type Il cellular glass with 100-psig (688-kPa);
or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa) minimum
compressive strength. Insert thickness shall match adjacent piping insulation thickness.

3. Insert and shield shall cover entire circumference of pipe.

4. Insert length: Extend 2 inches (50 mm) beyond shield.

Pipe covering protection saddle: Steel, meeting requirements of MSS SP-58 Type 39, with
insulating material located in the space between saddle and pipe.

Hanger rod nuts and washers shall be zinc-plated. Hanger rods shall be solid steel, all threaded,
and zinc-plated.

Channel: Slotted cold-rolled steel, equal to Power Engineering Company PS 150 S, 12 gage with
0.406- by 3-inch (10 by 76-mm) slots on 4-inch (102-mm) centers.

Wall- and floor-mounted supports: Structural support system equal to Power Engineering
Company "Power Strut."

Structural shapes: ASTM A 36.

Steel pipe: ASTM A 53, Grade B, Type E (electric resistance welded), Schedule 40, black and
galvanized steel.

Threaded rod: MSS SP-58.

FASTENERS

Fasteners to concrete: Self-drilling type expansion shields or machine bolt drop-in anchors for
drilled holes, equal to ITT Phillips Anchors “Red Head.” Fasteners to ceilings shall be vibration
and shock resistant. Load applied to fasteners shall not exceed 25 percent of manufacturer's

stated load capacity in 3500 psi (24,000 kPa) concrete.

Fasteners to drywall or cavity wall construction: Equal to ITT Phillips Anchors “Red Head” toggle
bolts, with hollow wall drive anchors or nylon anchors as required.

Fasteners to wood construction: Lag bolts.

Bolts, nuts, and washers: ASTM A 307, or ASTM A 325 where high strength is required.

PART 3 - EXECUTION

3.20 INSTALLING PIPE HANGERS AND SUPPORTS
A. Types and locations, refer to MSS SP-58:
Type 1 Clevis hanger:
HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 220529 - 3
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Type 10

Type 20

Type 23

Type 40
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Riser clamp, steel for steel or cast-iron risers and stacks, copper plated for

copper risers and stacks.

Copper plated adjustable swivel ring for uninsulated copper piping NPS 0.5 (DN
15) through NPS 4 (DN 100). Use Type 1 for insulated pipe.

Side beam clamp for attaching hanger rods to structural beams. Use proper size

clamp to suit beam flange.

C clamp for beams with maximum flange thickness of 0.75 inch (19 mm); for use
with single pipes NPS 2 (DN 50) and smaller.

Pipe-covering protection shield of proper size to fit insulation, between hanger

and insulation:

1. Size to fit pipe, between hanger and plastic piping.
2. Include structural insulation insert between protection shield and pipe for

piping NPS 2.5 (DN 65) and larger.
3. Option: Instead of protection shield and structural insert, provide thermal

hanger shield.

B. Trapeze piping supports:

mwON =

Field-fabricated from ASTM A 36 steel shapes.
Weld steel according to AWS D-1.1.

Size threaded rods in accordance with MSS SP-58.
Design trapeze support assembly based on supported load plus a 50 percent safety factor.

C. For hangers requiring vibration control, see Section 22 0548.

D. Hanger rod sizes:

PIPE SIZE ROD SIZE
NPS (DN) Inches (mm)
Up to 2 (Up to 50) 0.375 (10)
2.5 10 3.5 (65 to 90) 0.5 (15)
4 and 5 (100 to 125) 0.625 (16)
6 and 8 (150 to 200) 0.75 (20)
8 to 12 (200 to 300) 0.875 (22)

E. Horizontal piping generally shall be supported from above.

1. Attaching to walls: Use two 0.375-inch (9.5-mm) screw-type fasteners for attaching brackets
and three 0.5-inch (13-mm) bolt-type fasteners for attaching structural supports.
2. Attaching to bar joists:

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
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a. Pipes NPS 2.5 (DN 65) and smaller running parallel with joist: Hanger rods welded to top
chord of joist at panel points.

b. Pipes NPS 2.5 (DN 65) and smaller running perpendicular to joist: Support from every
other joist by method of hanging as described above.

c. Pipes NPS 3 (DN 80) and larger running parallel with joist: Support from a length of
structural channel or angle welded to the top cords of at least two joists at panel points.

d. Pipes NPS 3 (DN 80) and larger running perpendicular to joist: Support from every joist
by hanger rods welded to top chord of joist at panel points.

e. Where large numbers of pipes are grouped together, their individual hangers shall be
staggered so as to distribute the load among the available joists.

3. Attaching to steel decks: Attach hanger rods to the hanger tabs on underside of deck, or pass
them through the steel deck and secure on top side with nut, locknut and plate washer.

a. Plate washers: 4 by 8 inches by 0.125 inch thick (100 mm by 200 mm by 6 mm) for
0.375-inch and 0.5-inch (10 mm and 15 mm) rods; 6 by 12 inches by 0.187 inch (150 by
305 by 5 mm) thick for 0.625-inch (16-mm) and larger rods.

b. Top of hanger assembly shall be concealed in the concrete fill which will be placed over
the deck.

4. Attaching to metal grating:

a. Piping NPS 2 (DN 50) and smaller running perpendicular with secondary members
supporting grating: Attach hanger rods to the secondary members using Type 23 clamps.
Hanger rods shall have locknuts.

b. Piping NPS 2 (DN 50) and smaller running parallel with secondary members: Attach
hanger rods to 2.5 by 2.5 by 0.25-inch (90 by 90 by 8-mm) angles, 12 inches (305 mm)
long, that are securely welded to the underside of the grating.

c. Piping NPS 2.5 (DN 65) and larger: Support as specified above for bar joist construction.

F. Hangers and supports shall be spaced as follows:
1. Copper pipe:
a. NPS 1.25 (DN 32) and smaller: At least every 6 feet (1.8 m).

b. NPS 1.5and 2 (DN 40 and 50): At least every 8 feet (2.4 m).
c. NPS 2.5 (DN 65) and larger: At least every 10 feet (3 m).

2. Steel pipe:
a. NPS 1 (DN 25) and smaller: At least every 6 feet (1.8 m).
b. NPS 1.25 and 1.5 (DN 32 and 40): At least every 9 feet (2.7 m).
c. NPS2to6 (DN 50 to 150): Atleast every 10 feet (3 m).
d. NPS 8to 12 (DN 200 to 300): At least every 14 feet (4.3 m).
e. NPS 14 (DN 350) and over: At least every 20 feet (6.1 m).

3. Cast-iron pipe:

a. Where joints occur 5 feet (1.5 m) or less apart: At least every 5 feet (1.5 m).
b. Where joints occur over 5 feet (1.5 m) apart: At least every 10 feet (3 m).

4. Cast-iron no-hub pipe: Support within 18 inches (460 mm) of each horizontal joint. Maximum
space between hangers: 5 feet (1.5 m).

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 220529 -5
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5. Plastic pipe with solvent cement or thermal-bonded joint:

a. NPS 2 (DN 50) and smaller: At least every 3 feet (0.9 m) when line carries liquid; for vent,
6 feet (1.8 m).

b. NPS 2.5 (DN 65) and larger: At least every 4 feet (1.2 m) when line carries liquid; for
vent, 8 feet (2.4 m).

c. Provide protection shield between hanger and plastic pipe at each support point.

6. Trapeze hangers:

a. Spacing shall not exceed the requirements for the smallest pipe in the rack.
b. For wood roof trusses, at least every 6 feet (1.8 m).

G. Cast-iron no-hub pipe:

1. Tighten bands alternately and firmly with a torque wrench to 60 Ibs. (265 N) of torque.
Provide piping NPS 6 (DN 150) and larger and all storm piping with buttresses or tie rods at
each change in direction.

3. Brace horizontal piping against horizontal movement; secure closet bends, traps, and similar
items against movement in any direction.

4. Secure vertical piping at the stack base and at each floor.

I.  Provide additional hangers or supports for concentrated loads such as flanges, valves, expansion
compensators, fittings, and other specialties.

J. Provide hangers as required for insulated piping systems. Coordinate selection of hangers and
supports with requirements and selected options for insulation continuous through hanger or
butted to each side. Provide pipe covering protection shield and structural insulation insert where
insulation is continuous through hangers or supports.

K. Provide pipe risers through floor slabs with riser clamps.

L. Support PVC vertical risers at each floor and midway between floors.

M. Support banks of pipes along the wall on a structural support system.

3.21 INSTALLING EQUIPMENT FOUNDATIONS AND SUPPORTS

A. Provide four-inch (100-mm) -high concrete foundations (housekeeping pads), reinforced with
welded-wire fabric, for floor-mounted equipment and where indicated. Anchor concrete
foundations by dowels inserted into the floor slab.

B. Unless otherwise specified, provide concrete foundations, bolts, sleeves, and appurtenances as
work of the section where the supported equipment is specified and in accordance with the

requirements of Division 03.

C. Equipment shall be properly aligned and leveled, and grouted where necessary. Support piping
independently of equipment and so as not to cause a strain or thrust.

D. Coordinate exact size, configuration and location of equipment, foundations, and supports using
approved shop drawings of equipment.

END OF SECTION 220529
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SECTION 220548 - VIBRATION CONTROL SUPPORTS FOR PLUMBING
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Vibration control supports for plumbing equipment.
1.14 RELATED SECTIONS
A. Hangers and supports: Section 220529.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 220101.
B. Product data: For each type of vibration control support included in the work.
C. Shop drawings: Custom-fabricated supports.
PART 2 - PRODUCTS
2.01  ACCEPTABLE MANUFACTURERS

A. Basis-of-design product: Subject to compliance with requirements, provide the specified Mason
Industries product, or comparable product by one of the following:

Amber/Booth Company, Inc.

Kinetics Noise Control

Mason Industries

Vibro-Acoustics

Vibration Eliminator Company, Inc.
Vibration Mountings and Controls, Inc.

A o e

220 VIBRATION CONTROL SUPPORTS

A. Provide engineered supports for equipment and locations shown on drawings and specified in
Part 3 below. The units shall prevent the transmission of vibration and mechanically transmitted
sound to the building structure.

1. Select units in accordance with the weight distribution of the equipment, so as to produce
reasonably uniform deflection. Deflections shall be as specified.
2. Units installed on exterior shall be galvanized.

B. Specification D: Equal to Mason Industries Type 30N hangers, combination spring and minimum
0.3-inch (8-mm) deflection neoprene in series.

1. Neoprene element: Molded with a rod isolation bushing that passes through the hanger box.

2. Spring diameters and hanger box lower hole sizes: Large enough to permit the hanger rod to
swing through a 30-degree arc before contacting the edges of the hole.

3. Springs shall have a minimum additional travel to solid equal to 50 percent of rated deflection.

VIBRATION CONTROL SUPPORTS FOR PLUMBING 220548 - 1
©2016 James Posey Associates, Inc. 6535-15



Victory Villa Elementary School
Replacement School
PSCP #03.057.17 LP
ARA-209-17
C. Specification E: Equal to Mason Industries Type PC30N, same as Specification D, except with
adjustment to transfer load to spring while holding supported object at fixed elevation. Include
spring deflection indicator.
PART 3 - EXECUTION
3.20 INSTALLATION, GENERAL

A. Adjust vibration control supports as recommended by manufacturer to eliminate transmission of
vibration to building structure or other systems.

B. Replace springs that become permanently deformed with new springs.
3.26 PUMP VIBRATION CONTROL
A. Pumps suspended from structure: Specification E hanger, selected for weight with at least 1 inch

(25 mm) static deflection.

END OF SECTION 220548
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SECTION 220700 - PLUMBING INSULATION
PART 1 - GENERAL
1.11  SECTION INCLUDES

A. Definitions and general requirements applicable to the insulation systems specified in “Related
Sections.”

1.14 RELATED SECTIONS
A. Plumbing piping insulation: Section 220719.
1.20 DEFINITIONS
A. Ceiling space: The space between the ceiling and the floor of an air-conditioned space above.

B. Roof space: The space between the ceiling and the roof, where building insulation is located at
the roof level, or the space between the ceiling and the floor of a non-air conditioned space above.

C. Attic space: The space between the ceiling and the roof, where building insulation is located at
the ceiling level.

D. Air-conditioned areas or spaces: Areas or spaces where the occupied room temperature is
maintained between 65 and 80 degrees F (18.3 and 26.7 degrees C).

E. Concealed insulation shall include work:

1. Above ceilings.
2. Where furred in and in pipe chases.

F. Exposed insulation shall include work:

Below ceilings in all rooms and areas.

In mechanical equipment rooms or mechanical closets.
In all rooms without ceilings.

In storage rooms.

Pob=

1.40 QUALITY ASSURANCE

A. Perform work in strict accordance with the building, fire and safety codes of the state, county or
city in which the work is performed.

B. Insulation, including fittings and bultt strips, jackets, facings, and accessories such as adhesives,
mastics, cements, tapes and cloth, shall have a fire and smoke hazard rating and label as tested
by ASTM E84, NFPA 255, and UL 723, not exceeding Flame Spread 25, Fuel Contributed 50,
Smoke Developed 50.
C. Allinsulation and accessories shall be free of asbestos.
1.50 DELIVERY, STORAGE, AND HANDLING

A. Deliver insulation and accessory products in manufacturers' wrapping or cartons, identified on the
exterior and bearing labels showing conformance to flame and smoke rating requirements.

PLUMBING INSULATION 220700 -1
©2016 James Posey Associates, Inc. 6535-15



Victory Villa Elementary School
Replacement School
PSCP #03.057.17 LP
ARA-209-17
PART 2 - PRODUCTS
210 MATERIALS
A. Refer to sections listed in “Related Sections.”

PART 3 - EXECUTION

Not Used.

END OF SECTION 220700
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SECTION 220719 - PLUMBING PIPING INSULATION
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Plumbing piping insulation for the piping systems listed in the schedule at the end of this section.
1.14 RELATED SECTIONS
A. Sections specifying requirements for LEED rating are specified in Division 01.
B. Definitions and general insulation requirements: Section 220700.
C. Painting: Division 09.
D. Pipe hangers and protection shields: Section 220529.
1.20 REFERENCES

A. ASTM C 450: Prefabrication and Field Fabrication of Thermal Insulating Fitting Covers for NPS
Piping, Vessel Lagging, and Dished Head Segments.

B. ASTM C 534: Preformed Flexible Elastomeric Cellular Thermal Insulation in Sheet and Tubular
Form.

C. ASTM C 547: Mineral Fiber Pipe Insulation.

D. ASTM C 553: Mineral Fiber Blanket Thermal Insulation for Commercial and Industrial
Applications.

1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 220101.
B. LEED submittal:

1. Product data for credit IEQ 4.1: For adhesives and sealants, documentation including printed
statement of VOC content and chemical components.

C. Schedule of products: Each type of insulation and accessory, with manufacturer's name and
material name and number. Identify locations for use, thickness of material, type of jacket, vapor
barrier, and method of application.

D. Product data: Sufficient to show that the product meets the specified requirements for materials,
composition, and performance.

E. Samples required only upon request.
1.34 QUALITY CONTROL SUBMITTALS

A. Manufacturer’s instructions: Recommended accessory materials and products; installation
instructions.

PLUMBING PIPING INSULATION 220719 -1
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140 QUALITY ASSURANCE
A. Meet requirements specified in Section 220700.
B. Comply with requirements for LEED certification specified in Division 01.
C. Installers shall be mechanics skilled in this trade.
1.50 DELIVERY, STORAGE, AND HANDLING
A. Meet requirements specified in Section 220700.
PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS
A. The listed manufacturers and particular products are intended to set a standard for materials,
composition, and performance. Products of other manufacturers may be proposed as permitted
by the provisions of Division 01 and the article “Product Options” in Section 220101.
B. Fiberglass insulation:
1. Johns Manville
2. Knauf Fiber Glass GmbH.
3. Owens-Corning.

C. Flexible elastomeric insulation:

1. Armacell LLC
2. Rubatex

D. Coatings, adhesives, and fabrics:

Childers.

Foster.

Manville Building Materials Group.
Rock Wool Manufacturing Company

Pob=

2.10 FIBERGLASS PIPE INSULATION
A. Fiberglass insulation: Glass fibers bonded with a thermosetting resin.

1. Preformed pipe insulation, ASTM C 547 Type I, with all-service jacket.
2. Flexible sheet insulation, ASTM C 553 Type IV, without facing.

B. All-service jacket (ASJ): Factory-applied, fire-retardant, vapor-barrier foil/scrim/kraft jacket. All-
service jacket with self-sealing lap (ASJ-SSL) is acceptable as Contractor’s option.

1. Tape: Matching jacket, pressure-sensitive.

C. Fittings and valves: Prefabricated and field fabricated, meeting ASTM C 450 requirements for
dimensions used in forming insulation to cover valves, elbows, tees, and flanges.

PLUMBING PIPING INSULATION 220719 -2
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211  FLEXIBLE ELASTOMERIC PIPE INSULATION
A. Flexible elastomeric tube and sheet: Equal to Armacell “AP Armaflex,” or “Armaflex 2000”, closed-
cell, sponge- or expanded-rubber materials, ASTM C 534, Type | (tubular) and Type Il (sheet).
B. Fitting and valve covers: Field fabricated, meeting ASTM C 450 requirements for dimensions
used in forming insulation to cover valves, elbows, tees, and flanges.
212  ADHESIVES
A. Joints, fittings, and general application:
1. Fiberglass insulation: Foster “Quick-Tack” 85-60.
2. Flexible elastomeric insulation: Foster “Drion” 85-75.
B. Lagging adhesive: Polyvinyl acetate adhesive, equal to Foster “Lagfas” 81-42W.
213 MASTICS AND COATINGS
A. Flexible elastomeric insulation: Armacell “WB Armaflex” latex enamel.
B. Bituminous mastic: Fed. Spec. SS-C-153, Type |.
C. Insulating and finishing cement: Mineral fiber cement with a hydraulic-setting binder, conforming
to ASTM C 449.
D. Vapor barrier coating:
1. On fiberglass insulation: Foster “Vapor-Fas” 30-65.
2. On flexible elastomeric insulation: Two coats of latex enamel coating.
E. Finish coating for fiberglass insulation or lagging: Washable, abrasion-resistant, coating equal to
Foster “Sealfas” 30-36.
214 LAGGING AND REINFORCING TEXTILES
A. Canvas: Eight ounces/sq. yd. (270 g/sq. m), fire-retardant treated.
B. Glass cloth and tape: MIL-C-20079. Tape: Type I, Class 3, 4.5 ounce/sq. yd. (150 g/sq. m).
Cloth: Type I, Class 1, untreated.
215 FASTENERS
A. Aluminum bands: 0.75 inches (19 mm) wide and 0.020 inches (0.4 mm) thick.
B. Staples: Outward clinching type, Type 304 or 316 stainless steel.
C. Pins: Serrated shaft, Type 304 or 316 stainless steel.
216  PROTECTIVE PIPE JACKETS
A. Aluminum: Smooth aluminum 0.016-inch-thick, lined with a bonded moisture barrier, equal to
Childers “Aluminum Roll Jacketing.”
PLUMBING PIPING INSULATION 220719 - 3
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Aluminum straps: Same alloy as jacket.

Elbows: Childers “Univers-Ell Jacs”.

Tees: Childers “Tee-Jacs.”

Fitting covers: Manufacturer’s factory-fabricated aluminum covers suitable to size of fitting
and thickness of insulation.

prOON~

Polyvinyl chloride (PVC): High-impact-resistant, UV-resistant PVC complying with ASTM D 1784,
Class 16354-C; 20 mils (0.5 mm) thick; roll stock ready for shop or field cutting and forming.

1. Adhesive: As recommended by jacket material manufacturer.
2. Color: White
3. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions,
reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers
for lavatories.

Canvas: Finished with lagging coating, uniform, smooth, and ready for painting.

PART 3 - EXECUTION

3.20

A

INSTALLATION, GENERAL

Install in accordance with the Minimum Thickness Schedule at the end of this section, as modified
by specifications for each location and type.

Insulation conductivity shall meet the 2015 International Energy Conservation Code for listed fluid
operating temperature.

Fiberglass insulation: Apply insulation to a neat and smooth finish. Comply with manufacturers’
recommendations and installation instructions. Butt joints tightly and apply a brush coat of vapor
barrier coating to each lap and joint strip. Seal or fasten laps in jacketing as specified for location,
pulling jacketing tight and smooth. Coat all fittings, valves, and flanges with vapor barrier coating
and reinforcing mesh before applying fitting covers.

Flexible elastomeric insulation: Apply by slipping seamless sections of tubing over the end of the
piping, wherever possible. Use slit tubing only as necessary. Seal joints and slit seams with joint
adhesive.

1. Fittings and valves: Field fabricated from insulation same thickness as on the piping. Use
manufacturer's miter tubes and boxes and templates.

Tape and seal with vapor barrier coating to all terminations of insulation.

Staple, tape, or seal plastic pipe fitting covers by methods recommended by manufacturer.

Coordination with pipe hangers and supports:

1. Insulation shall be continuous through hangers for all piping systems. Install pipe covering
protection shields with thickness of structural insulation inserts equal, under load, to that of

adjoining insulation. Shields and saddle supports are specified in Section 220529, Hangers
and Supports for Plumbing Piping and Equipment.

PLUMBING PIPING INSULATION 220719 -4
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3.21 INSTALLING INSULATION AT PENETRATIONS
A. Where insulated piping systems pass through sleeves or openings in partitions and floors, the
insulation shall be continuous through the sleeves and openings. See Firestopping specifications,
for coordinating insulation and fire protection sealing.
3.22 INSTALLING CANVAS JACKET
A. Locations:
1. All pipe insulation in mechanical rooms and mechanical closets on exposed piping as
defined in Section 220700, Plumbing Insulation.
2. Canvas jacket is not required where aluminum jacket is required.

3.23  INSTALLING ALUMINUM JACKET

A. Locations: All insulated pipe exposed in finished areas within 8 feet (2440 mm) of the finished
floor, and as specified for weather protection.

B. Secure jacket with aluminum bands on 12-inch (305-mm) centers and at circumferential joints.
C. Place longitudinal joints to face a wall and overhead joints to face the ceiling.
3.24  INSTALLING PVC JACKET

A. Locations: All insulated piping in crawl spaces, and as specified for weather protection.

B. Where PVC jackets are indicated, install with 1-inch (25-mm) overlap at longitudinal seams and
end joints; for horizontal applications, install with longitudinal seams along top and bottom of
pipes. Seal with manufacturer’'s recommended adhesive.

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the
finish bead along seam and joint edge.
2. Seams and joints shall completely prevent the entrance of water.
3.26  INSTALLING PLUMBING PIPING INSULATION

A. Insulation: Fiberglass, thickness in accordance with Minimum Thickness Schedule.

B. Fittings, valves, and flanges: Cover with prefabricated fitting covers. Coat all fittings, valves, and
flanges with vapor barrier coating and reinforcing mesh before applying fitting covers.

C. Seal or finish to maintain vapor barrier on the following systems:

1. Aboveground domestic cold water

2. Air-conditioning unit condensate drains,

3. Floor drain bodies and piping receiving air-conditioning unit condensate
4. Vertical and horizontal storm water piping and roof drain sump

D. Seal or staple ASJ as contractor’s option: Aboveground tempered, recirculating and domestic hot
water.

PLUMBING PIPING INSULATION 220719 -5
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E. Exception: On vertical storm-water piping built within walls or inaccessible chases, insulate only
the first 5 feet above the point where the pipe turns to go underground. Insulate all storm-water
piping connecting to drains receiving air-conditioning condensate.

F. Roof drain pans and above ground floor drain pans that receive air-conditioning condensate:
Fiberglass insulation, 1 inch thick. Provide vapor barrier. Finish with two coats of vapor-barrier
coating with glass cloth embedded in final coat.

3.27  INSTALLING EXTERIOR PIPING INSULATION

A. Locations: Piping systems exterior of building heated space.

1. Air-conditioning condensate except where discharging on roof or ground.

2. Domestic water

3. Floor drains

4. Sanitary piping
a. Where required, install electric heat cable before applying insulation.

B. Insulation: As specified for the same system interior, minimum thickness 2 inches (50 mm), or 0.5
inches (13 mm) thicker than scheduled for interior insulation on similar system, whichever is
greater.

C. Startinsulation 30 inches (760 mm) below grade, 30 inches (760 mm) below roof or 30 inches
(760 mm) inside exterior wall. Secure insulation with aluminum bands on 12-inch (305-mm)
centers.

D. Where insulated piping is exposed to weather, apply one of the following protective jackets:

1. Over fiberglass insulation:

a. PVC jacket.

2. Over flexible elastomeric insulation: Fully adhere a layer of glass cloth to the insulation
surface, with adhesive specified for elastomeric system. Apply two coats of latex enamel
finish.

3.90 SCHEDULES

A. Minimum Thickness Schedule: Thicknesses scheduled are for aboveground, interior piping. See
“Installing Exterior Piping Insulation” for additional thicknesses required.

(See Schedule, next page)
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MINIMUM THICKNESS SCHEDULE
PIPE SIZES (NPS)
Piping System Fluid Temp. Equipment [1-1/2 & less 2 3to4 5&6 8 and larger
Types Range Connections
(Degrees F) Up to
1-1/4
Domestic cold water 40-180 1.0** 1.0** 1.0 1.0 1.0
Domestic hot and
recirculating 100-140 1.0 1.5 1.5 1.5 -- --
Storm water - -- 1.0** 1.0** 1.0** 1.0%* 1.0%*
Roof drains -—- -- 1.0 1.0 1.0 1.0 1.0
Air-conditioning
condensate - 1.0%* 1.0%* 1.0%* 1.0%* 1.0**
Floor drains (1) --- -- -- 1.0 1.0 1.0 1.0
Sanitary piping (1) - -- -- 1.0 1.0 1.0 1.0
** Contractors Option within partitions only: 0.5-inch flexible elastomeric insulation.
(1) - Above ground, receiving air-conditioning condensate.
END OF SECTION 220719
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SECTION 220800 - COMMISSIONING OF PLUMBING SYSTEMS

PART 1 - GENERAL

1.1

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General Conditions and Division 01
and other applicable Sections, apply to Work of this Section. Failure to meet Cx requirements and
failure to correct noncompliance and/or deficiencies subjects the Contractor to withholding of
payments and completion. See General Conditions.

B. Section 014000 “Quality Requirements” Section- the Cx Plan shall apply to Work of this Section
and must be properly coordinated. The Contractor shall satisfy all requirements of this Section
and of the Cx Plan. In the event of conflict, the requirement that is considered most stringent by
the Owner shall be considered in force.

C. Section 220500 “Plumbing General Provisions” shall be made an integral part of this Section.

D. Individual Division 22 Sections: Individual Sections which stipulate installation, startup, warranty
and training requirements for the system or device specified in the Section.

E. Commissioning Plan (Cx Plan) — Stipulates the relationships between the parties involved with
the Cx process. Defines the milestones in completion incorporating the Cx process.

F. Division 01 “Submittal Procedures”: Stipulates additional copies of submittals to be submitted and
refers to other sections for additional submittal requirements related to Cx.

G. Division 01 “Closeout Procedures: Provides general requirements and specifications for O&M
Documentation for Work across all Divisions.

H. Section 230800 — Commissioning of Mechanical Systems: Section stipulates detailed
requirements of Cx for all applicable plumbing systems.

I.  Section 260800 — Commissioning of Electrical Systems: Section stipulates detailed requirements
of Cx for all applicable electrical systems.

1.2 REFERENCE STANDARDS

A. ASHRAE Guideline 1.1-2007, The HVAC Commissioning Process, American Society of Heating
Refrigeration, and Air Conditioning Engineers, Atlanta, GA. www.ashrae.org

B. ASHRAE Guideline 4-2008, Preparation of Operating and Maintenance Documentation for
Building Systems, American Society of Heating Refrigeration, and Air Conditioning Engineers,
Atlanta, GA. www.ashrae.org

C. National Environmental Balancing Bureau, ‘Procedural Standards for Building Systems
Commissioning’.
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1.3 SUMMARY

A. Commissioning (Cx) is a systematic process of ensuring that building systems perform
interactively according to the design intent and the owner’s operational needs. For purposes of
this project, the Cx process occurs during the construction, acceptance, and early occupancy
phases. The objectives of this Cx process are as follows:

1. Ensure that installed systems are operable and maintainable.

2. Maintain a high level of quality assurance.

3. Test and verify the applicable heating, ventilating, and air conditioning (HVAC) and
automatic temperature control (ATC) systems to ensure they are interacting and
performing optimally.

4. Ensure proper documentation of the Cx process including meeting minutes, equipment

start-ups, pre-functional checklists (PFC), and functional performance tests (FPTs).

(Responsible party for completing specific documentation is outlined in Cx responsibilities

section.)

Identify, track, record, and report all system and equipment deficiencies in the Cx Issues

Log.

Provide technical expertise for the correction of deficiencies.

Ensure O&M documentation delivered to Owner is complete.

Document warranty start and end dates.

Meet or exceed all the Cx requirements for “Fundamental Commissioning” and

“‘Enhanced Commissioning” as outlined in EA Prerequisite 1 and EA Credit 3, LEED New

Construction Version 2.2.

o

© N

1.4 DEFINITIONS AND ABBREVIATIONS
A. Refer to the Cx Plan for additional definitions and abbreviations related to the Cx process.

B. Commissioning Agent (CxA): Independent firm retained by the Owner to conduct the Cx Program.
The CxA shall work with the various subcontractors, the Architect, and the Engineer-of-Record
(EOR) to direct and oversee the Cx process and perform Functional Performance Testing (FPT).

C. Commissioning Milestones: Cx Milestones are scheduled events that mark defining progress
completion points in the execution of the Cx process. Cx Milestones include specific Meetings
and Training Events as defined in the Cx Plan. Regularly scheduled construction progress or
working meetings are not considered Cx Milestones.

D. Commissioning Plan (Cx Plan): The Cx Plan outlines the entire Cx process in detail. The Cx Plan
is part of the Contract Documents and outlines many of responsibilities, procedures and tasks
throughout the Cx process from Design through Occupancy. It also indicates the details of the
FPT that the Construction Manager (CM) and associated Contractors must participate in. The Cx
Plan provides a detailed description of the work required by the CxA. Further, it is imperative that
the CM and all associated Contractors read and understand the implications and procedures
outlined in the Cx Plan prior to submitting their bid for the Work.

E. Commissioning Program: This is a general reference to the entire Cx process and associated
documents. The Cx process refers to all work

F. Commissioning Team: The group of individuals who will collaborate to ensure the facility is fully
and completely commissioned. The Cx Team will generally include a core group of individuals
involved with all systems. This core group shall include the CxA, the GC, the Owner, and Owner’s
Construction Manager (if applicable). On any given system, the team will also include the
member of the contractor(s) responsible for the systems or equipment.
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G. Functional Performance Test(ing) (FPT): The detailed and thorough testing of the building
systems and their interactions with the building components and other building systems to ensure
they are operating in accordance with the final design intent. Testing is performed in various
modes of operation and conditions. Both component performance and environmental design
objectives will be monitored during this testing. Functional Performance Tests (FPTs) are tests
developed by the CxA with input from appropriate Cx Team members that, when passed, indicate
Functional Completion of the system or equipment.

1.5 COMMISSIONING TEAM

A. The CxA shall designate a Commissioning Team (Cx Team) consisting of all members needed to
execute the approved Cx Program. Definitions of these Parties are provided in the Cx Plan.
Minimum Cx Team participation shall include:

CxA

Owner's Representatives (Owner)

Controls Contractor (CC)

Mechanical Contractor (MC)

Plumbing Contractor (MC)

Testing, Adjusting, and Balancing (TAB) Contractor
Electrical Contractor (EC)

Architect

N>R~ ON =

PART 2. PRODUCTS (NOT USED)
PART 3. EXECUTION
3.1 COMMISSIONED SYSTEMS

A. The following mechanical systems, equipment and components will be commissioned by Facility
Dynamics, the CxA under this project. Where applicable, sampling may be used to test the
equipment listed below. Refer to the Cx Plan for sampling rates. This would allow for a
representative portion of the equipment to be tested and not every unit. All general references to
the equipment in this document refer only to equipment that shall be commissioned.

Domestic Water Heaters

Domestic Water Pumps
Thermostatic Mixing Valves

Sensor Operated Plumbing Fixtures

prON=

3.2 COMMISSIONING MILESTONES AND PARTICIPANTS

A. The following are the Cx Milestones (Cx-specific meetings and training events) required under
this Contract. Complete descriptions, including Schedule and Attendees, are provided in the Cx
Plan. They are provided here as a summary for the Contractor and associated Contractors.
These Milestones are in addition to regular construction progress meetings and FPTs that are
scheduled as systems and equipment are ready for testing.

1. Construction Phase Commissioning Scoping Meeting. Required Attendees include the
CxA (lead), Construction Manager (CM), and Mechanical, Electrical, and Controls
Contractors. Other required attendees include Owner Representatives, EOR, and
Architect.

COMMISSIONING OF PLUMBING SYSTEMS 220800 - 3
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2. Commissioning Progress Meetings. Required Attendees include the CxA (lead), CM, and
Mechanical, Electrical, and Controls Contractors. Other required attendees include
Owner Representative, and Tab Contractor.

3. Maintenance Orientation and Inspection Meeting — 1. Required Attendees include the
Mechanical Contractor (lead), CxA (assist), Electrical and Controls Contractors. Other
required attendees include EOR, CM, Owner Representatives, and Architect.

4. Maintenance Orientation and Inspection Meeting — 2. Required Attendees include the
Mechanical Contractor (lead), CxA (assist), Electrical and Controls Contractors. Other
required attendees include EOR, CM, Owner Representatives, and Architect.

5. Owners Training of Cx Systems. Required Attendees include the CxA (lead),
Construction Manager (CM), Owner Representatives and Operators. Applicable
contractors and EOR may also be required.

6. Final Cx Meeting. Required Attendees include the CxA (lead), CM, and all Contractors
involved in the Cx Team. Other required attendees include Owner Representatives, EOR,
and Architect.

COMMISSIONING DOCUMENTATION

The Design Phase Cx Plan is written by the CxA and included in the Contract Documents. The
Plan shall be updated in accordance with the Cx Plan Progression Section in the Cx Plan.

The Cx Issues Log shall be maintained by the CxA. It is used to track Cx-related issues or
deficiencies found throughout the project. A sample Issues Log is included in the appendix of the
Cx Plan. Refer to the Cx Documentation section in the Cx Plan for more information.

CxA shall require Submittals relating to key systems or equipment from the Contractor as
specified in the Cx Plan to ensure Owner’s Requirements are met and facilitate the preparation of
FPTs. Review is for Cx facilitation only and does not replace the Submittal Review of the
Architect or EOR.

The TAB Contractor is responsible for submitting a TAB Plan, in accordance with the Cx Plan,
prior to beginning TAB of the building.

The Controls Contractor (CC) is responsible for submitting a Controls Checkout Plan, in
accordance with the Cx Plan, prior to beginning TAB of the building.

The CxA will provide the Contractor with initial “generic” Pre-Functional Checklists. The
Contractor is responsible for completing the Pre-Functional Checklists and Start-up Reports in
accordance with the Cx Plan and other Contract Documents.

The Contractor shall provide Trending Reports in tabular and graphical formats in accordance
with the Cx Plan and Trending Request Forms prior to the start of the FPTs.

The FPT procedures shall be developed by the CxA and provided to the Contractor for review
prior to the start of the FPTs. Refer to the Cx Plan for additional information.

The Contractor shall develop a Training Plan in accordance with the Cx Plan and other Contract
Documents.

The Contractor shall develop the Operation and Maintenance Manuals in accordance with the Cx
Plan and other Contract Documents.
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3.4 SEQUENCING AND SCHEDULING COMMISSIONING TASKS

A. Contractor shall incorporate the Cx Program into the project schedule and timelines.

B. Cxtasks to be separately indicated in the project schedule include but are not limited to:

1.

2.
3.

Start-Up: Indicate time required to properly perform Start-Up of each system and
complete Start-Up Documentation.

TAB: Include sufficient time for TAB work to be completed and checked.

FPT: Indicate time required for FPTs, itemized as applicable for each system/area.
Coordinate duration for the tasks with the CxA.

3.5 COMMISSIONING PROTOCOLS

A. Coordination responsibilities and management protocols relative to Cx are initially defined in the
Cx Plan and will be refined and documented at the Construction Phase Cx Scoping Coordination
Meeting and also by scheduled updates to the Cx Plan. Contractor shall have input in the
protocols and all Parties will commit to scheduling obligations. The CxA will record and distribute.

3.6 COMMISSIONING RESPONSIBILITIES

A. General

1.

All parties involved in the design and construction of the facility bear responsibility in the
Cx Program. The Cx Program does not fundamentally change the responsibilities of the
team members from conventional projects carried out without a formal Cx Program. The
Cx Program supplements and formalizes the responsibilities of all parties.

The role of the CxA is to oversee the Cx Program and to assist all other parties in
achieving the goals of the project. Refer to the Cx Plan for further detail.

The Contractor (and associated Sub-Contractors) retains all responsibility for the
installations. CxA inspections and tests will determine the adequacy and completeness of
the installations to assist the Contractor in providing a sound installation. CxA testing
does not alleviate the Contractor’s responsibility for ensuring the systems are complete
and functional throughout the Warranty Period.

Detailed responsibilities for the Mechanical Contractor and associated Sub-Contractors
are indicated below. Refer to the Cx Plan for detailed responsibilities for other
Contractors and Cx Team members. These responsibilities relate solely to the Cx
Program and do not encompass all aspects of the project.

Some scopes or tasks indicated in the following list of responsibilities are further detailed
in other subsections of the Cx Plan, including descriptions of meetings, training events,
and required reports.

B. Mechanical Contractor’s (MC) Responsibilities

1.

Attend Cx meetings, FPTs, and Training as outlined in the specifications, the Cx Plan,
and as summarized in this subsection.

2. Include requirements for submittal data, including O&M data and training materials in
each purchase order or sub-contract written. Provide submittals in electronic format
originating from the manufacturer to ensure the highest resolution/quality.

3. Ensure cooperation of other Sub-Contractors as necessary.

4. Ensure cooperation and participation of specialty Sub-Contractors as necessary.

5. Ensure participation of major equipment manufacturers and their representatives as
needed. Note all commissioned equipment that is standalone or provided with factory
mounted controls will require the support of the start-up technicians during Cx FPTs.
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Gather O&M data on all equipment, assemble electronically. Provide electronic manuals
in accordance to Sections 01 77 00 Closeout Procedures, 23 05 00 Common Work
Results for HVAC, and other related Sections. Submit to CM after the equipment has
been placed. O&M data shall be forwarded to CxA for use in preparing FPT’s.

Attend Cx meetings and training events as outlined in the Cx Plan and other Contract
documents.

Participate in and schedule vendors and Sub-Contractors to participate in the training
sessions outlined in this plan and Contract Documents.

Conduct Maintenance Orientation and Inspection Meetings at the Equipment Placement
and Distribution Completion stages. Update drawings electronically to the record
condition to date, and review with the CxA prior to each Meeting.

Prepare necessary preliminary schedule for maintenance orientation and inspection
meetings, O&M manual submission, training sessions, duct system testing, flushing and
cleaning, equipment start-ups, TAB start and job completion for use by the CxA. Update
schedule as appropriate throughout the construction period.

Notify the CxA of the time for start of the TAB work. Attend the TAB Concurrence Meeting
for review and acceptance of proposed TAB procedures.

Attend and participate in all Cx FPT’s per the Cx Plan.

Provide all training in accordance with Contract Documents. Video tape training if
required in the project specifications.

The appropriate Contractor Representative or Manufacturer's Representative (in the case
of factory testing and startup) shall provide written certification that the following work has
been completed in accordance with the plans and specifications and that they are
functioning as designed. Where the Work has been subcontracted, the Sub-Contractor
shall be responsible for the initial certification with the primary Contractor Representative
re-certifying that he has inspected the Work and that it has been completed and
functioning as designed. This certification must be submitted to the CxA prior to the final
verification. Certifications are required for the following systems:

a. Domestic Water System

b. All Division 22 equipment

Assist the CxA in documentation and verification of equipment and system performance,
including but not limited to FPTs. Schedule the Sub-Contractors (including but not limited
to TAB, CC) to assist during FPTs as required.

Provide all tools and equipment necessary to perform FPTs, including those necessary
for simulation of false loading as required by the CxA.

Turn over set of record mark-ups to the Mechanical and Plumbing EORs for final
incorporation into Record Documents.

C. Controls Contractor’s (CC) Responsibilities

1.

All requirements of MC and EC shall apply as applicable to the CC, including
requirements for Submittals, O&M manuals and data, and training data and materials.

2. The CC is a crucial member of the Cx Team and will be required to be available for most
FPTs, as well as verify, demonstrate and train the Operators on the overall system
operation and sequence of operation. The CM shall ensure that the CC is made fully
aware of his/her role and importance to a successful Cx effort.

3. Attend Cx Milestone meetings and training events as outlined in the Cx Plan and also as
specified in appropriate control systems specification Section.

4. Attend and participate in all Cx FPT’s per the Plan and spec. sections. The CC shall be
required to demonstrate all control and system sequences of operation to the CxA and
other members of the Cx Team.

5. Provide and participate all training in accordance with Contract Documents.
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D. Testing, Adjusting, and Balancing Contractor’s (TAB) Responsibilities

1. Perform all Work as specified in construction specifications.
Submit a TAB work plan as a formal Cx submittal for Cx review and approval. If this is
already being submitted to the EOR then a separate Cx submittal is not required.

3. Attend initial Cx Scoping Meeting scheduled by the CxA.

4. At the completion of the TAB work, notify the MC, and demonstrate to the CxA the
performance of the equipment covered by the TAB sub-contract.

5. Repeat any measurement contained in the TAB report where required by the CxA for
verification or diagnostic purposes.

6. Provide and participate in all training in accordance with Contract Documents.

E. Equipment Suppliers and Miscellaneous Specialty Contractors

1. Attend Meetings as outlined in the Cx Plan.
2. Participate in training sessions as outlined in the Cx Plan and other Contract documents.
3. Demonstrate performance of equipment as applicable.

3.7 CONTRACTOR NOTIFICATIONS

A. Contractors shall completely install, thoroughly inspect, startup, test, adjust, and balance systems
and equipment. All activities shall be documented on Start-Up Documentation forms developed
by the Contractor and reviewed by the CxA. The Contractor shall notify Owner and CxA in writing
that systems are complete and ready for verification and FPT. CxA shall then coordinate and
schedule the FPT and notify all Cx Team members.

B. Contractor shall notify CxA at least 14 days in advance of any tests, startups, or training. CxA
shall witness selected tests and startups. Minimum requirements for Start-up Documentation are
provided in Part 2 of this section.

3.8 START-UP AND PRE-FUNCTIONAL TESTING PROCEDURES

A. Refer to Division 22 and other applicable specification sections for specific start-up procedures for
HVAC equipment. Unless otherwise noted, these procedures are the direct responsibility of the
Contractor as a basic element of validating that the installation is correct. The manufacturer start-
up forms shall be completed and submitted to the CM and CxA for review in accordance with the
Cx Plan.

B. The CxA shall provide pre-functional checklists to the Contractor electronically. The Contractor is
responsible for completing these forms and submitting the completed forms to the CM and CxA
for review in accordance with the Cx Plan.

C. Functional Performance Tests provide the final metric for CxA approval and are provided by the
CxA in the Cx Plan. Contractor shall consult the most current version of the Cx Plan to determine
applicable FPTs that will be used for system acceptance.

3.9 GENERIC FUNCTIONAL PERFORMANCE TESTS (FPT)

A. General
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1. Contractor shall refer to the Cx Plan for detailed information concerning the scheduling,
prerequisites, and generic system/equipment testing requirements for the functional
performance tests.

END OF SECTION 220800
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SECTION 221116 - DOMESTIC WATER PIPING

PART 1 - GENERAL

1.11  SECTION INCLUDES

A. Domestic cold water.

B. Domestic hot water.

C. Recirculated hot water.

D. Tempered water.

1.14 RELATED SECTIONS
A. Piping materials and methods: Section 220500.
B. Trenching: Section 220501.

1.20 DEFINITIONS

A. Domestic water system: Potable water system for general human use, including hot and cold
water supply and return.

1.30 SUBMITTALS

A. General: Comply with Division 01 and Section 220101.

B. Product data: Each type of pipe and fitting included in the project.

1. Certification that products comply with NSF/ANSI 61 and NSF/ANSI 372.

C. Submit proposed method for providing electrical continuity at pipe joints in water service line.

D. Submit proposed means for anchoring pipes at water service entrance.

E. Certifications: Disinfection test report

140 QUALITY ASSURANCE

A. Potable water system components intended to dispense water for human consumption, including
pipe and joining materials, shall comply with the following:

1. A weighted average lead content of not more than 0.25 percent as determined by NSF/ANSI
2. NOFIANSI 61,

B. Acceptance product marking: NSF®-61 and NSF®-372 (or NSF®-61-G) or other accepted
certifier marks demonstrating third party certification with these requirements.

C. Product specifications herein may not necessarily meet all regulations for the limits on lead
content. The Contractors and product suppliers shall be responsible to provide products that
comply with NSF/ANSI 61 and NSF/ANSI 372 for domestic water systems.

DOMESTIC WATER PIPING 221116 - 1
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D. Pipe shall be certified by the manufacturer to meet referenced standards and shall bear a label
directly on the pipe, indicating compliance.
PART 2 - PRODUCTS
2.01 ACCEPTABLE SUPPLIERS
A. Disinfection of domestic water system:
ARC Water Treatment Company, Inc.
Ecolab

Water Chemical Services, Inc.
Olin Water Services

PN~

211 ABOVEGROUND PIPE AND FITTINGS

A. Pipe: Copper tubing, ASTM B 88, Type L, hard drawn, plain end, or roll grooved; cut grooved not
permitted.

B. Fittings:
1. For plain-end copper pipe: Solder joint, cast brass, ASME B16.18, or wrought copper, ASME
B16.22.
2. For grooved pipe, copper:
a. Couplings, gasket, and fittings capable of withstanding a constant temperature of 230
degrees F (110 degrees C), and 175 psi (1207 kPa) working pressure.
b. Reducing couplings not permitted; use reducing fittings at changes in pipe size.
c. Gaskets: EPDM.
d. Copper: Equal to Victaulic Style 606, designed to fit copper tube, coupling housing
fastened with two bolts and nuts.
C. Flanges for copper pipe: Bronze, solder type, ASME B16.24, Class 150.

D. Unions for copper pipe: Cast bronze or wrought copper with solder ends, ASME B16.18 or
B16.22.

E. Dielectric nipples shall comply with Section 221119.
F. Elbows in piping NPS 4 (DN 100) and larger shall be long radius type.
213 UNDERGROUND PIPE AND FITTINGS
A. Pipe:
1. Iron pipe: Class 54, cement mortar lined ductile iron, AWWA C-151.

a. Cement lining, AWWA C-104.
b. Mechanical or push-on joints, AWWA C-111.

2. Copper tubing, ASTM B 88, Type K, hard drawn, plain end.

B. Fittings:

DOMESTIC WATER PIPING 221116 - 2
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1. Iron: AWWA C-110, ductile iron, Class 350.
2. Copper: Solder joint, cast brass, ASME B16.18, or wrought copper, ASME B16.22.

Abutments: Concrete, not less than three pipe diameters wide and two pipe diameters high.

PART 3 - EXECUTION

3.20 INSTALLATION

A. Install domestic water piping as shown on the drawings and in accordance with the provisions of
Section 220500, Common Work Results for Plumbing.

B. Install aboveground piping in accordance with the Schedule of Pipe Systems, Sizes, and
Materials at the end of this section.

C. Underground pipe:

1. NPS 3 (DN 80) and larger: Ductile iron.
2. NPS 2.5 (DN 65) and smaller: Copper Type K.

D. Provide hose connections with vacuum breakers at low points of domestic water system for
drainage.

E. Provide dielectric nipples between ferrous and copper piping.

3.22 EXTERIOR UNDERGROUND PIPING

A. Pipe: Install as indicated on the drawings.

B. Electrical continuity at pipe joints in water service line shall be provided by conductivity strips,
wedges, or other approved methods.

C. Use suitable tools and appliances for the safe and convenient handling and laying of the pipe.
Prevent injury to the pipe coating. Examine each section of pipe for defects, and do not lay
sections found to be defective. If any defective piece should be discovered after having been
laid, remove it and replace with a sound one at no change to the contract sum.

D. Install abutments at each change in direction of iron pipe, resting on and transmitting thrust to
undisturbed earth.

E. Anchor water service for cast iron pipes at point of entrance into building by means of clamps or
special fittings, as approved.

F. Atthe point of water service entrance, provide a shutoff valve as indicated.

3.75 CLEANING AND TESTING PIPING SYSTEMS

A. When a domestic water loop is completed, and before strainer baskets are installed, pressure test
at the pressure shown in Piping Test Table in Section 220500, and thoroughly flush. Water
piping connections for flushing shall be same size as piping being flushed or one size smaller.
When a major section of the building is completed, repeat the same procedure, except that water
pipe connections for flushing shall be limited to NPS 1.5 (DN 40). Then install strainer baskets
and conduct a preliminary operation test.

DOMESTIC WATER PIPING 221116 -3
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3.76  DISINFECTION OF DOMESTIC WATER SYSTEM

A. Disinfect the entire domestic water system installed under this contract, cold, hot and return
piping, before using. Unless prescribed otherwise by the county or state health department, the
method of disinfecting shall be as follows:

1. Through a NPS 0.75 (DN 20) hose connection in the main entering the building, pump in
sufficient sodium hypochlorite to produce a free available chlorine residual of not less than
200 ppm. Provide plumbing connections and power for service organization for pumping
chlorine into the system.

2. Proceed upstream from the point of chlorine application, opening each faucet and tap until
chlorine is detected. Close each faucet and tap when chlorine is evident.

3. When chlorinated water has been brought to every faucet and tap with a minimum
concentration of 200 ppm chlorine, retain this water in the system for at least three hours, but
no more than 3.5 hours.

4. At the end of the retention period, no less than 100 ppm of chlorine shall be present at the
extreme end of the system.

5. Open all faucets and taps and flush all lines until the chlorine residual in the water is less than
one ppm.

6. Obtain a representative water sample from the system for analysis by a recognized
bacteriological laboratory.

7. If the sample tested for coliform organisms is negative, the service organization shall submit
a letter and laboratory report to the Contractor, certifying successful completion of the
sterilization. Submit report.

8. If any samples tested indicate the presence of coliform organisms, the entire sterilization
procedure shall be repeated.

9. Close main sprinkler valves or branch sprinkler valves prior to disinfection of system. Open
valves when disinfection is complete.

3.90 SCHEDULE OF PIPE SYSTEMS, SIZES AND MATERIALS

Pipe Types Listed Below

System 1 2 3
Cold water X X X
Hot water X X X
Hot water X X X
Return

Tempered X X X
water

Pipe Desig. Description

1 NPS 4 (DN 100) and smaller; copper Type L.
2 NPS 5 (DN 125) and larger; copper Type L.
3 NPS 3 (DN 80) to NPS 6 (DN 150); copper, rolled grooved.

END OF SECTION 221116
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SECTION 221119 - DOMESTIC WATER PIPING SPECIALTIES
PART 1 - GENERAL
1.11 SECTION INCLUDES
A. Specialties for plumbing piping systems.
1.14 RELATED SECTIONS
A. Piping: Section 221116.
B. Access doors: Section 220503.
C. Expansion tanks: Section 220509.
1.30 SUBMITTALS

A. General: Comply with Division 01 and Section 220101.

w

Product data: For each specialty included in the work. Include rated capacities of selected
equipment and manufacturer’s installation instructions where applicable. Indicate materials,
finishes, dimensions, required clearances, methods of assembly of components; and piping and
wiring connections.

C. Backflow preventer for fire suppression connection: Provide a copy of the approved product
performance data to the subcontractor doing sprinkler system calculations for the project.

1.40 QUALITY ASSURANCE

A. Potable water system components intended to dispense water for human consumption, including
pipe and joining materials, shall comply with the following:

1. A weighted average lead content of not more than 0.25 percent as determined by
NSF/ANSI 372.
2. NSF/ANSI 61.

B. Acceptance product marking: NSF®-61 and NSF®-372 (or NSF®-61-G) or other accepted
certifier marks demonstrating third party certification with these requirements.

C. Product specifications herein may not necessarily meet all regulations for the limits on lead
content. The Contractors and product suppliers shall be responsible to provide products
that comply with NSF/ANSI 61 and NSF/ANSI 372 for domestic water systems.

PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS
A. Gaskets:

1. Garlock Mechanical Packing Division
2. Manville

DOMESTIC WATER PIPING SPECIALTIES 221119 -1
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B. Dielectric fittings:

Anvil International

Elster Perfection

Precision Plumbing Products, Inc.

Sioux Chief Manufacturing Company, Inc.
Victaulic Company of America

aorON=

C. Water strainers:

Ames

Febco

Mueller Steam Specialty
Spirax Sarco Inc.

Tate Andale, Inc. “Guardian”
Watts Industries, Inc.
Zurn-Wilkins

NoohwhN =

D. Backflow preventers:

Zurn Wilkins

Febco Division of CMB Industries

Ames Division of Watts Water Technologies
Apollo Valves

Pob=

E. High-capacity automatic air vents:

Amtrol Inc.

Hoffman Specialty Div. of ITT Industries
Spirax Sarco Inc.

Spirotherm, Inc.

Taco, Inc.

arON=

F. Water hammer arrestors:

Zurn Plumbing Products

Jay R. Smith Manufacturing Company
Josam Company

MIFAB Inc.

Wade

Watts Drainage

oAM=

G. Thermostatic mixing valves:

Bradley Corporation

Lawler Manufacturing Company Inc.
Leonard Valve Company

Powers Regulator Company
Symmons Industries Inc.

arON =

H.  Trap primers:

1. Jay R. Smith Manufacturing Company

DOMESTIC WATER PIPING SPECIALTIES
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MIFAB Inc.

Precision Plumbing Products
Sloan Valve

Watts Industries

Zurn Plumbing Products

L N

l. Water pressure reducing valves:

1. Spence Engineering Company Inc.
2. Watts Industries Inc.

2.21 GASKETS AND UNIONS

A. Gaskets for flanged joints: Cross-laminated long fiber composition suitable for service,
temperature, pressure and liquid with which they come in contact.

B. Unions NPS 2.5 (DN 65) and smaller: Malleable iron, Class 150, ASME B16.39, equal to Anvil
International with ground bronze seats, or soldered type brass unions of equal quality.

2.22 DIELECTRIC FITTINGS

A. General: Completely isolate dissimilar metals so that electric current is below 1 percent of the
galvanic current which would exist with metal-to-metal contact. Gaskets approved for the
medium carried by the piping system.

B. Dielectric nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining;
plain or threaded ends; and 300-psig (2070-kPa) minimum working pressure at 225 degrees F
(107 degrees C).

C. Grooved piping: "Dielectric Waterway Fittings" equal to Victaulic Co. "Clearflow" steel threaded
ends or thread to Victaulic groove with opaque, high-temperature thermoplastic copolymer liner
designed for use at temperatures up to 225 degrees F (107 degrees C) and pressure up to 300
psi (2068 kPa). Complete with ring groove to lock steel casing to plastic liner.

2.23 WATER SPECIALTIES

A. Basket-type water strainers: Epoxy-coated cast iron, flanged, equal to Mueller Steam Specialty
No. 165, and meeting working pressure ratings published by Mueller. Basket: stainless steel
screen with 1/8-inch (3-mm) perforations.

B. Y-type strainers:

1. Equal to Spirax Sarco Model IT threaded or Model CI flanged.

2. Foruse in copper piping: Watts lead free brass Model LF777SI threaded.

3. Screens in Y-type strainers: Stainless-steel having maximum 0.045-inch (1.2-mm)
perforations.

C. Backflow preventer for domestic water service: ASSE 1013, reduced-pressure-principle type,
complete with dual check valves, relief valves assembly, tri-cocks, and stop valves.

D. Backflow preventer for fire suppression service: ASSE 1047, reduced-pressure-principle type,
detector assembly, complete with strainer, dual check valves, test cocks, and stop valves.
Assembly shall be UL and FM approved for fire service.
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©2016 James Posey Associates, Inc. 6535-15



Victory Villa Elementary School
Replacement School

PSCP #03.057.17 LP
ARA-209-17

E. High-capacity automatic air vent: For releasing air from hot or cold water lines. Float-operated
type with minimum 7 cfm (3.3 L/s) capacity.

1. Materials: Cast-iron body and cover; stainless-steel valve pin and seat, and float; gasket
conforming to ASTM F 104; high-strength steel cap screws.
2. Operating limits: Maximum pressure 250 psig (1725 kPa); maximum temperature 300
degrees F (149 degrees C); hydrostatic pressure to 350 psig (2415 kPa).
F.  Water hammer arrestors: ASSE 1010 or PDI WH-201 certified, equal to Zurn “Shoktrol” Z-1700:

1. Construction: Metal bellows or copper tube with piston.
2. Size: ASSE 1010, Sizes AA and A through F, or PDI-WH 201, Sizes A through F.

G. Thermostatic mixing valves: Utilize at domestic water heater:

1. ASSE 1017, equal to Powers Regulator Company “Hydroguard” — LFSH1430.

2. Integral checks and screen strainers at inlets.

3. Threaded or soldered connections.

4. Discharge temperature adjustment range: 90 degrees F — 160 degrees F, set at 120
degrees F.

5.  Rigid bulb indicating thermometer at supply outlet; 3-inch dial graduated 30 degrees to 130

degrees F, stainless steel, hermetically sealed with external calibration screw.
6.  Minimum flow: 0.5 gpm, with continuous recirculating pump.

H. Trap primers:

1. Water closet vacuum breaker trap primer: ASSE 1044, vacuum breaker assembly with
chrome-plated fittings and chrome-plated flexible copper tubing and wall flange. Provide
product equal to Sloan Valve Company Model VBF-72-A.

2. Automatic inline Trap primer valve: ASSE 1044, equal to Precision Plumbing Products
“Mini-Prime Electronic Trap Priming System,” factory assembled unit consisting of the
following:

a. Pre-set 24-hour timer that actuates a solenoid valve 6 seconds every 24 hours
providing 2.0 ounces discharge at 20 psi inlet pressure.

b. NPS 0.50 (DN 15) copper inlet connection.

c. NPS 0.50 (DN 15) copper outlet connection.

d. Distribution Unit: Connects directly to the primer valve with up to four 0.375-inch
compression outlet fittings for NPS 0.50 (DN 15) copper tubing.

e. Provide a steel box and accessible cover.

f. Electrical: 120 volt, single phase, 60 Hertz, single-point power supply, circuit breaker,
manual override switch and test button.

3.  Automatic trap priming panel: ASSE 1044, equal to Precision Plumbing Products “Prime-
Time Electronic Trap Priming System,” factory assembled unit consisting of the following:

a. Pre-set 24-hour timer that actuates a solenoid valve 6 seconds every 24 hours
providing 2.0 ounces discharge at 20 psi inlet pressure.
b.  NPS 0.75 (DN 20) copper inlet connection with bronze ball type shutoff valve.
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c. NPS 0.75 (DN 20) supply manifold with ASSE 1001 atmospheric vacuum breaker,
0.625-inch compression outlet fittings for NPS 0.50 (DN 15) copper tubing. Provide
one outlet for each floor to be primed. Manifold assembly shall be calibrated for equal
water distribution.

d. Provide a steel-surface-mounted cabinet with access cover where concealed above
ceilings or mounted in mechanical rooms.

Pressure relief valves: ASME rated, NB approved, automatic reseating type conforming to ANSI
721.22.

1. Provide straight pressure type where installed in pipe lines and for protection of coils and
cold water vessels.

2. Provide combination pressure and temperature type where installed for hot water tanks and
vessels.

Water pressure-reducing valves: Equal to Zurn-Wilkins 500XL, direct acting with integral
bypass:

Construction: Bronze body and stainless-steel seat, FDA approved elastomers.
Pressure rating: Maximum working water pressure of 300 psig (2070 kPa).
Temperature rating: Maximum working water temperature of 140 degrees F.
Pressure range: 25 psito 75 psi (172 to 517 kPa).

Size: NPS 3.0 (DN 80) or smaller.

aorON=

PART 3 - EXECUTION

3.20 INSTALLATION, GENERAL

A. Plastic piping specialties are not permitted in HYAC system ceiling plenums or shafts used to
convey building HVAC air distribution.

3.23 INSTALLING GASKETS AND DIELECTRIC FITTINGS

A. Gaskets shall be installed in accordance with manufacturer's recommendations.

B. Pipe connections to fixtures, control valves, equipment and appliances shall be provided with
unions or flanges so that the units may be disconnected and replaced without damage to the
pipe.

C. Provide dielectric fittings between copper and steel piping NPS 0.5 through 2.5 (DN 15 through
65).

3.24 INSTALLING WATER SPECIALTIES

A. Provide specialties for each piping system, as indicated.

B. Strainers at domestic service entrance shall be basket type. Install y-pattern strainers on the
supply side of each control valve, water pressure reducing valve, inline pump, and where
indicated on drawings.

C. The water pressure-reducing valves and pressure relief valves shall be line size and adjusted to
the pressures indicated on the drawings.
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D. Provide backflow preventers with Y strainers; if required for service entrance, provide basket
type strainer.

E. Install relief valves for water heaters and other devices where required by governing codes.
Relief valve discharge shall be piped as indicated or to the nearest floor drain or to within six
inches of the floor beside unit.

F. Install water pressure-reducing valve in water service at point of entry into building arranged as
indicated. Install bypass with globe valve as shown on drawings. Provide pressure gage on each
side of the pressure-reducing valve.

G. Automatic fill for the hydronic systems shall be as diagramed on the drawings. The pressure-
reducing valves and pressure-relief valves shall be line size and adjusted to the pressures
indicated on the drawings.

H. Install backflow preventers in the building water supply, each water supply to mechanical
equipment and systems and to other equipment and water systems that may be sources of
contamination. Mount 48 inches (1219 mm) above the floor unless otherwise noted on the
drawings. Comply with the authorities having jurisdiction.

1.  Install drains for backflow preventers with atmospheric-vent drain connections with air-gap
fitting, and pipe as indicted on the drawings. Do not install bypass piping around backflow
preventers.

l. Trap primers:
1. Install flush valve vacuum breaker trap primers for floor drains in toilet rooms.

a.  Priming line shall be taken from the valve vacuum breaker of the nearest water closet
to the floor drain to be primed.
b.  Provide one primer for each floor drain.

Install automatic trap primers where indicated on the drawings.

Install a shutoff valve in the branch line serving each primer valve or system.

Install trap primer assemblies level and plumb to ensure equal flow distribution to the
primer lines or distribution unit.

5. Run primer outlet piping concealed with NPS 0.5 (DN 15) soft drawn copper pipes pitch
down toward drains at minimum 1.0 percent slope and connect to floor drain trap primer
fittings.

pobd

a. Install type L copper tubing except Type K copper where installed below floor slabs on
earth.

J. Installing water hammer arrestors: Size and locate water hammer arrestors as recommended by
the Plumbing and Drainage Institute Standard PDH —-WH 201 or ASSE 1010.

1. Install water hammer arrestors in each branch domestic water pipe (hot and cold) which
feeds either a battery of fixtures or a single fixture. Install water hammer arrestors
upstream of quick-closure valves.
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K. Installing thermostatic mixing valves: Connect as shown as shown on the drawings and in
compliance with the manufacturer’'s recommendations for two temperature hot water
recirculating system.

END OF SECTION 221119
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SECTION 221123 - DOMESTIC WATER PUMPS
PART 1 - GENERAL
1.11  WORK INCLUDED
A. In-line circulator.
1.14  RELATED SECTIONS
A. Motors: Section 220513.
B. Controls: Sections 230901 through 230923.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 220101.
B. Product data: Include certified performance curves and rated capacities of selected models;
shipping, installed, and operating weights; furnished specialties; and accessories for each type
and size of pump specified. Indicate pumps' operating point on curves.

1. Certification that products comply with NSF/ANSI 61 and NSF/ANSI 372.

C. Shop drawings: Show layout and connections for pumps. Include setting drawings with templates,
directions for installation of foundation and anchor bolts, and other anchorages.

1. Wiring diagrams: Detail wiring for power, signal, and control systems and differentiate
between manufacturer-installed and field-installed wiring.

D. Maintenance data: For each pump specified, to include in maintenance manuals specified in
Division 01 and Section 220101.

140 QUALITY ASSURANCE

A. UL label and local testing (if required): As specified in Section 220500, Common Work Results for
Plumbing.

B. Potable water system components intended to dispense water for human consumption, including
pipe and joining materials, shall comply with the following:

1. A weighted average lead content of not more than 0.25 percent as determined by NSF/ANSI
372.
2. NSF/ANSI 61.

C. Acceptance product marking: NSF®-61 and NSF®-372 (or NSF®-61-G) or other accepted
certifier marks demonstrating third party certification with these requirements.

D. Product specifications herein may not necessarily meet all regulations for the limits on lead
content. The Contractors and product suppliers shall be responsible to provide products that
comply with NSF/ANSI 61 and NSF/ANSI 372 for domestic water systems.
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PART 2 - PRODUCTS

2.01

A.

2.23

ACCEPTABLE MANUFACTURERS

Specified units are the basis for design of the project. The following listed manufacturers also

provide units of acceptable quality. If units by any of these manufacturers should be proposed,
verify that they meet requirements specified in Division 01 and the article "Product Options" in
Section 220101, and submit shop drawings as specified in article 1.30 above.

In-line pumps (circulators):

Armstrong Pumps Inc.

Bell and Gossett Domestic Pump, ITT Industries
Deming, Crane Pumps and Systems

Paco Pumps; Grundfos Group

Patterson Pump Co.

Taco Inc.

oA LON =

IN-LINE PUMPS (DOMESTIC HOT WATER CIRCULATORS)

Equal to Taco Inc. Series 00 cartridge type circulator of size scheduled on the drawings. “Low
lead” bronze or stainless steel body, stainless-steel cartridge with non-metallic impeller, ceramic
shaft, carbon bearings and EPDM seals.

PART 3 - EXECUTION

3.25

INSTALLING IN-LINE DOMESTIC WATER CIRCULATOR

In-line pumps shall be provided where indicated and shall be installed with motor in horizontal
position. Provide necessary bracket to building construction to support the pump and reduce
vibration in pipe work.

3.70  ADJUST AND CLEAN
A. Set pump controls for specified operation.
B. Before starting, perform preventive maintenance:
1. Lubricate bearings.
2. Disconnect couplings and inspect motors for proper direction of rotation.
3. Verify that each pump rotates freely by hand. If it is bound or drags, determine the cause and
correct it.
4. Verify that pump controls are correct for the application.
3.80 STARTUP
A. Start motors.
B. Open discharge valves only.
C. Check general mechanical operations of systems and motors.
END OF SECTION 221123
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SECTION 22 13 13 - FACILITY SANITARY SEWERS

PART 1 - GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY

A. This Section includes sanitary sewer systems outside the building.

1.3 DEFINITIONS
A. CIP: Cast iron soil pipe.
B. CIPX Extra-heavy cast iron soil pipe.

C. PVC: Polyvinyl chloride plastic.

1.4 PERFORMANCE REQUIREMENTS

A. Gravity-Flow, Non-pressure-Piping Pressure Ratings: At least equal to system test pressure.

1.5 SUBMITTALS
A. Product Data: For the following:

1. Pipe and fittings.
2. Cleanouts.

B. Shop Drawings: Include plans, elevations and details for the following:

1. Precast concrete manholes and other structures, including frames, covers, and grates.
2. Cast-in-place concrete structures, including frames, covers, and grates.

C. Design Mix Reports and Calculations: For each class of cast-in-place concrete.

1.6 DELIVERY, STORAGE, AND HANDLING
A. Do not store plastic pipe, and fittings in direct sunlight.

B. Protect pipe, pipe fittings, and seals from dirt and damage.

FACILITY SANITARY SEWERS 221313-1



1.7

1.8

C.

A.

B.

C.

A.

B.

C.
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Handle precast concrete manholes and other structures according to manufacturer's written
rigging instructions.
PROJECT CONDITIONS

Site Information: Perform site survey, research public utility records, and verify existing utility
locations.

Locate existing structures and piping to be closed and abandoned.
Existing Utilities: Do not interrupt utilities serving facilities occupied by Owner or others unless

permitted under the following conditions and then only after arranging to provide temporary
utility services according to requirements indicated:

1. Notify Owner’'s Representative not less than fourteen days in advance of proposed utility
interruptions.

2. Do not proceed with utility interruptions without Owner’s Representative's written
permission.

QUALITY ASSURANCE

Material and Installation Specifications; Baltimore County, Department of Public Works
Standard Specifications for Construction and Materials, (BCDPW), February 2000, as amended
to date. Delete references to “Measurement and Payment”

Standard Details: BCDPW Standard Details for Construction, April 2010, as amended to date.

Baltimore County Plumbing Code, as amended to date.

PART 2 - PRODUCTS

21

A.

MANUFACTURERS

Available Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Gray-Iron Cleanouts:

Josam Co.

McWane, Inc.; Tyler Pipe; Wade Div.
MIFAB.

Smith: Jay R. Smith Mfg. Co.

Watts Industries, Inc.; Ancon Drain Div.
Watts Industries, Inc.; Enpoco, Inc. Div.
Zurn Industries, Inc.; Hydromechanics Div.

@~ooooTp

2. PVC Cleanouts:

a. Canplas, Inc.
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2.2

2.3

2.4

2.5
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IPS Corp.

NDS, Inc.

Plastic Oddities, Inc.

Sioux Chief Manufacturing Co., Inc.

®ooo

PIPING MATERIALS

Refer to Part 3 for applications of pipe and fitting materials.

PIPES AND FITTINGS

Hub-and-Spigot, Cast-Iron Soil Pipe and Fittings: ASTM A 74, gray iron, for gasketed joints.

1. Gaskets: ASTM C 564, rubber, compression type, thickness to match class of pipe.

PVC Pipe and Fittings: In accordance with Baltimore County Plumbing Code and the following:

1. PVC Pipe and Fittings, (ASTM D 3034, SDR 26 or heavier, PS-46 or stiffer, ASTM F 679)
and DWV (ASTM D 2665) Pipe and Fabricated Fittings, NPS 4 to 12-inch, for solvent-

cemented or gasketed joints.

a. Gaskets: ASTM F 477, elastomeric seals.

SPECIAL PIPE COUPLINGS AND FITTINGS

Sleeve-Type Pipe Couplings: ASTM C 1173, rubber or elastomeric sleeve and band assembly
fabricated to mate with OD of pipes to be joined, for nonpressure joints.

Sleeve Material for Concrete Pipe: ASTM C 443, rubber.

Sleeve Material for Cast-Iron Soil Pipe: ASTM C 564, rubber.

Sleeve Material for Plastic Pipe: ASTM F 477, elastomeric seal.

Sleeve Material for Dissimilar Pipe: Compatible with pipe materials being joined.
Bands: Stainless steel, at least one at each pipe insert.

aorwNE

Bushing-Type Pipe Couplings: ASTM C 1173, rubber or elastomeric bushing fabricated to mate
with OD of smaller pipe and ID of adjoining larger pipe, for nonpressure joints.

Material for Concrete Pipe: ASTM C 443, rubber.

Material for Cast-lIron Soil Pipe: ASTM C 564, rubber.

Material for Plastic Pipe: ASTM F 477, elastomeric seal.

Material for Dissimilar Pipe: Compatible with pipe materials being joined.

rpONPRE

MANHOLES AND SPECIAL STRUCTURES

Normal-Traffic Precast Concrete Manholes: ASTM C 478, precast, reinforced concrete, of
depth indicated, with provision for rubber gasketed joints, in accordance with BCDPW
specifications and standard details.

1. Diameter: 48 inches minimum, unless otherwise indicated.
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PART 3 -

3.1

3.2
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2. Base Section: 4-inch minimum thickness for walls and base riser section, and having
separate base slab or base section with integral floor.
3. Riser Sections: 4-inch minimum thickness and lengths to provide depth indicated.
4, Top Section: Eccentric-cone type, unless concentric-cone or flat-slab-top type is

indicated. Top of cone of size that matches grade rings.

Gaskets: ASTM C 443, rubber.

Grade Rings: Include two or three reinforced-concrete rings, of 6- to 9-inch total

thickness, that match 24-inch- diameter frame and cover.

7. Steps: Cast Iron, individual steps or ladder. Include width that allows worker to place
both feet on one step and is designed to prevent lateral slippage off step. Cast or anchor
into base, riser, and top section sidewalls with steps at 12- to 16-inch intervals. Omit
steps for manholes less than 60 inches deep.

8. Steps: ASTM C 478, individual steps or ladder.

9. Pipe Connectors: ASTM C 923, resilient, of size required, for each pipe connecting to
base section.

Manhole Frames and Covers in accordance with BCDPW specifications, designed for heavy-
duty service. Include top design with lettering cast into cover.

1. Frames and Covers with manufacturer's designation "Heavy Duty".
a. Material: Gray iron.
CLEANOUTS

Gray-lron Cleanouts: ASME A112.36.2M, round, gray-iron housing with clamping device and
round, secured, scoriated, gray-iron cover. Include gray-iron ferrule with inside calk or spigot
connection and countersunk, tapered-thread, brass closure plug. Use units with top-loading
classifications according to the following applications:

1. Light Duty: In earth or grass foot-traffic areas.
2. Medium Duty: In paved foot-traffic areas.
3. Heavy Duty: In vehicle-traffic service areas and along main service access walk.

PVC Cleanouts: PVC body with PVC threaded plug. Include PVC sewer pipe fitting and riser to
cleanout of same material as sewer piping.

EXECUTION

EARTHWORK

Excavating, trenching, and backfilling are specified in Division 31 Section "Earthwork."

IDENTIFICATION

Materials and their installation are specified in Division 31 Section "Earthwork." Arrange for
installing green warning tapes directly over piping and at outside edges of underground
structures.
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1. Use warning tape or detectable warning tape over ferrous piping.
2. Use detectable warning tape over nonferrous piping and over edges of underground
structures.

PIPING APPLICATIONS
General: Install watertight joints.

Refer to Part 2 of this Section for detailed specifications for pipe and fitting products listed
below. Use pipe, fittings, and joining methods according to applications indicated.

Gravity-Flow Piping: Use the following, with type and class as indicated on the drawings:

1. NPS 3 to NPS 6: Hub-and-spigot, Extra-Heavy class, cast-iron soil pipe and fittings;
gaskets; and gasketed joints.

2. NPS 4 to NPS 8: PVC sewer pipe and fittings, solvent-cemented joints, or gaskets and
gasketed joints.

SPECIAL PIPE COUPLING AND FITTING APPLICATIONS

Special Pipe Couplings: Use where required to join piping and no other appropriate method is
specified. Do not use instead of specified joining methods.

1. Use the following pipe couplings for nonpressure applications:
a. Sleeve type to join piping, of same size, or with small difference in OD.
b. Increaser/reducer-pattern, sleeve type to join piping of different sizes.
c. Bushing type to join piping of different sizes where annular space between smaller

piping's OD and larger piping's ID permits installation.

INSTALLATION, GENERAL

General Locations and Arrangements: Drawing plans and details indicate general location and
arrangement of underground storm drainage piping. Location and arrangement of piping layout
take design considerations into account. Install piping with fittings and cleanouts as indicated,
to extent practical, in accordance with BCDPW specifications and the Baltimore County
Plumbing Code.

Install piping beginning at low point, true to grades and alignment indicated with unbroken
continuity of invert. Place bell ends of piping facing upstream. Install gaskets, seals, sleeves,
and couplings according to manufacturer's written instructions for use of lubricants, cements,
and other installation requirements. Maintain swab or drag in line, and pull past each joint as it
is completed.

Install manholes at changes in direction, unless fittings are indicated. Use fittings for branch
connections, unless direct tap into drain is indicated.

Use proper size increasers, reducers, and couplings where different sizes or materials of pipes
and fittings are connected. Reducing size of piping in direction of flow is prohibited.
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Install gravity-flow piping and connect to building's sanitary drains, of sizes and in locations
indicated. Temporarily terminate piping as indicated.

Extend piping and connect to building's sanitary drains, of sizes and in locations indicated.
Temporarily terminate piping as indicated.

PIPE JOINT CONSTRUCTION AND INSTALLATION

General: Join and install pipe and fittings according to installations indicated.

Hub-and-Spigot, Cast-lron Soil Pipe and Fittings: With rubber gaskets according to CISPI's
"Cast Iron Soil Pipe and Fittings Handbook." Use gaskets that match class of pipe and fittings.

Install with top surfaces of cleanouts flush with finished surface of paving.
PVC Sewer Pipe and Fittings: As follows:

1. Join pipe and gasketed fittings with gaskets according to ASTM D 2321.
2. Install according to ASTM D 2321.

System Piping Joints: Make joints using system manufacturer's couplings, unless otherwise
indicated.

Join piping made of different materials or dimensions with couplings made for this application.
Use couplings that are compatible with and that fit both systems' materials and dimensions.
MANHOLE AND SPECIAL STRUCTURES INSTALLATION

General: Install structures, complete with appurtenances and accessories indicated.

Construct continuous channels and benches between inlets and outlet.

Set tops of frames and covers flush with finished surface of adjoining pavement. Set tops flush
with finished surface elsewhere, or in accordance with Baltimore County Plumbing Code.

Install precast concrete manhole sections with gaskets according to ASTM C 891.

CONCRETE PLACEMENT

Place cast-in-place concrete according to ACI 318 and ACI 350R.

CLEANOUT INSTALLATION

1. Install cleanouts in accordance with BCDPW specifications and the Baltimore County
Plumbing Code.

Install cleanouts and riser extension from sewer pipe to cleanout at grade. Install piping so
cleanouts open in direction of flow in storm drain pipe.
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Set cleanout frames and covers in lawn and plant bed areas in cast-in-place concrete block, 18
by 18 by 12 inches deep. Set with tops 1 inch above surrounding earth grade.

Set cleanout frames and covers in concrete pavement with tops flush with pavement surface.

TAP CONNECTIONS

Make connections to existing piping and underground structures so finished Work complies as
nearly as practical with requirements specified for new Work.

Use commercially manufactured wye fittings for piping branch connections. Remove section of
existing pipe; install wye fitting into existing piping; and encase entire wye fitting, plus 6-inch
overlap, with not less than 6 inches of concrete with 28-day compressive strength of 3000 psi.

Make branch connections from side into existing piping, NPS 4 to NPS 10. Remove section of
existing pipe; install wye fitting into existing piping; and encase entire wye with not less than 6
inches of concrete with 28-day compressive strength of 3000 psi.

Protect existing piping and structures to prevent concrete or debris from entering while making

tap connections. Remove debris or other extraneous material that may accumulate.

CLOSING ABANDONED SANITARY SEWER SYSTEMS

Abandoned Piping: Close open ends of abandoned underground piping indicated to remain in

place. Include closures strong enough to withstand hydrostatic and earth pressures that may

result after ends of abandoned piping have been closed. Use either procedure below:

1. Close open ends of piping with at least 8-inch- thick, brick masonry bulkheads.

2. Close open ends of piping with threaded metal caps, plastic plugs, or other acceptable
methods suitable for size and type of material being closed. Do not use wood plugs.

Structures: Remove all existing structures, including septic tanks and distribution boxes.

1. Remove structure and piping.

2. Backfill to grade according to Division 31 Section "Earthwork".

FIELD QUALITY CONTROL

Clear interior of piping and structures of dirt and superfluous material as work progresses.
Maintain swab or drag in piping, and pull past each joint as it is completed.

1. In large, accessible piping, brushes and brooms may be used for cleaning.

2. Place plug in end of incomplete piping at end of day and when work stops.

3 Flush piping between manholes and other structures to remove collected debris, if
required by authorities having jurisdiction.

Inspect interior of piping to determine whether line displacement or other damage has occurred.
Inspect after approximately 24 inches of backfill is in place, and again at completion of Project.

1. Submit separate reports for each system inspection.
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2. Defects requiring correction include the following:

a.

Alignment: Less than full diameter of inside of pipe is visible between structures.

b. Deflection: Flexible piping with deflection that prevents passage of ball or cylinder
of size not less than 92.5 percent of piping diameter.
C. Crushed, broken, cracked, or otherwise damaged piping.
d. Infiltration: Water leakage into piping.
e. Exfiltration: Water leakage from or around piping.
3. Replace defective piping using new materials, and repeat inspections until defects are
within allowances specified.
4. Reinspect and repeat procedure until results are satisfactory.

C. Test new piping systems, and parts of existing systems that have been altered, extended, or
repaired, for leaks and defects.

1. Do not enclose, cover, or put into service before inspection and approval.

2. Test completed piping systems according to referenced codes and specifications.

3. Schedule tests and inspections by authorities having jurisdiction with at least 24 hours'
advance notice.

4. Submit separate reports for each test.

5. Replace leaking piping using new materials, and repeat testing until leakage is within

allowances specified.

END OF SECTION 22 13 13
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SECTION 221316 - SANITARY WASTE AND VENT PIPING

PART 1 - GENERAL

SECTION INCLUDES

Sanitary piping, interior and exterior.

RELATED SECTIONS

Piping installation and testing: Section 220500

SUBMITTALS

General: Comply with Division 01 and Section 220101.

Product data: Each specified material and product.

Submit shop drawings showing proposed configuration of new connections in existing manholes.
QUALITY ASSURANCE

Cast iron pipe and fittings shall be marked with the collective trademarks of the Cast Iron Soil Pipe
Institute (CISPI) and listed by NSF International.

Prior to any new piping installation, the Contractor shall verify the inverts of all piping to which new
work is to be attached. The Contractor shall demonstrate to the satisfaction of the construction
manager and/or Owner, that the connections to existing sanitary pipes meet the intent of the
contract.

Pipe shall be certified by the manufacturer to meet referenced standards and shall bear a label,
directly on the pipe, indicating compliance.

The Contractor shall rod, clean, and flush existing sanitary piping as necessary to maintain gravity
flow.

PART 2 - PRODUCTS

2.20 PIPING AND FITTINGS, TYPES
A. Install each type of pipe and fittings in locations required or permitted in Part 3, including the Pipe
Installation Schedule at the end of the section.
B. Type A: Cast-iron hub and spigot pipe and fittings, ASTM A 74 service class, with lead and
oakum joints.
C. Type B: Cast-iron hub and spigot pipe and fittings, ASTM A 74 service class, with lifetime
neoprene gasket joints, ASTM C 564, equal to Fernco “Multi-Tite”, Tyler Pipe “Ty-seal”, or Mission
Rubber “Mission-Tite.”
D. Type C: Cast-iron no-hub pipe, Cast Iron Soil Pipe Institute Standard 301. Neoprene gaskets:
ASTM C 564. Stainless steel: Type 304.
SANITARY WASTE AND VENT PIPING 221316 -1
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1. Fittings assembled with neoprene gaskets and 24-gage stainless-steel housing with two
stainless-steel bolted clamps, except as specified in paragraph 2 below.

2. Where couplings will be inaccessible, or pipe is exposed, fittings assembled with neoprene
gaskets and two-piece cast-iron housing clamps and stainless-steel bolts and nuts equal to
products of MG Piping Products Co.; or with corrugated 304 stainless-steel shields with four
or six clamps and holding bolts conforming to ASTM C 1540 and rubber gasket sealing
sleeves conforming to ASTM C 564, equal to “Husky Series 4000” coupling or Mission "Heavy
Weight Series CHW" coupling.

3. Pipe and fitting restraints for piping NPS 5 (DN 125) and larger: Equal to Holdrite No. 117 No-
Hub Pipe and Fitting Restraint. Factory fabricated pipe and fitting restraint assemblies rated to
prevent pipe separation under fluid thrust forces up to 50 feet of head. Comply with CISPI
301, latest edition.

E. Type D: Copper tubing Type DWV, ASTM B 306, with wrought copper drainage fittings and
soldered joints, ANSI B16.29; or cast-brass fittings, ANSI B16.23.

F. Type F: Extra-heavy cast-iron hub and spigot pipe and fittings, ASTM A 74.
G. Typel: PVC DWYV pipe and fittings:

1. Pipe: PVC, Schedule 40, ASTM D 1785.
2. Fittings: PVC, DWV, ASTM D 2665.
3. Solvent cement: PVC, ASTM D 2564.

PART 3 - EXECUTION
3.05 PREPARATION

A. Connect piping to stubs as shown on the drawings. Check elevations of these connection points
before installing new work.

3.10 INSTALLATION, GENERAL

A. Use suitable tools and appliances for the safe and convenient handling and laying of pipe.
Examine each section of pipe for defects. Do not lay any piece that is known to be defective. If
any defective piece should be discovered after having been laid, remove and replace it at no
change to the contract price.

B. Install piping in accordance with the Pipe Installation Schedule at the end of this section, as
indicated on the drawings, and in accordance with Section 220500, Common Work Results for
Plumbing. Materials and work shall conform to local plumbing codes and health department
regulations.

C. Thoroughly clean all pipe and fittings before installing them, and keep them clean until the
acceptance of the completed work. Cap or plug ends of lines to prevent debris from entering
during construction.

D. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Join hub and spigot cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for compression joints.

SANITARY WASTE AND VENT PIPING 221316 -2
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2. Join hub and spigot cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for lead and oakum calked joints. Fill joints with lead to a depth
of at least 1 inch, and make it flush with the hub of the Pipe.

3. Join no-hub (hubless), cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for hubless piping coupling joints.

a. Install restraint assemblies at pipe couplings and fittings for piping NPS 5 (DN 125) and
larger.

m

Install aboveground copper tubing according to Copper Development Association, Inc. (CDA)
"Copper Tube Handbook."

F. Install aboveground PVC piping according to ASTM D 2665.
G. Install underground PVC piping according to ASTM D 2321.

H. Make changes in direction of sanitary piping with approved sanitary fittings, Y branches, 1/8 or
1/16 bends.

I. In soil, waste, and vent stacks where branches occur that are smaller than stacks, provide
properly sized reducing fittings.

J. Install all sanitary piping at a 2 percent minimum downward slope in the direction of flow unless
otherwise indicated.

K. Install vent piping at a 1 percent slope down toward vertical fixture vent or toward vent stack.
3.21 RESTRICTIONS ON LOCATIONS

A. Cast-iron hub and spigot piping with lead joints (Type A), and cast-iron, no-hub piping (Type C)
are not permitted over food preparation, storage, serving, or dining areas.

B. Plastic piping above ground (Type I):
1. Not allowed in HVAC ceiling plenums or shafts used to convey building air distribution where
not rated for that application.
2. Require special protection designed for plastic piping penetrations where they occur in fire-
rated assemblies or floors.
3.90 SCHEDULES

(See Schedule, next page)
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Victory Villa Elementary School

SANITARY PIPE INSTALLATION SCHEDULE
Contractor has option where more than one x appears

MATERIAL TYPE

USE BlC|D]|F
Sanitary, exterior X X
Sanitary, below slab on X
earth
Sanitary, concealed X | X
within walls or partitions
Sanitary, ceiling space X | X
Sanitary, interior X | X
exposed
Miscellaneous drains X1 X
from equipment
Radon vent, below slab X
on earth
Radon vent, above X
grade.

MATERIAL TYPES (Refer to Part 2 - Products)

A - Cast iron hub & spigot, lead joint

B - Cast iron hub & spigot, rubber joint
C - Castiron no hub

D - Copper DWV

F - Extra heavy cast-iron, lead joint

|- PVC DWV

END OF SECTION 221316
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ALL OF THE ABOVE SUBJECT TO LOCAL PLUMBING CODE AND HEALTH DEPARTMENT
REQUIREMENTS
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SECTION 221319 - SANITARY WASTE PIPING SPECIALTIES
PART 1 - GENERAL
111 SECTION INCLUDES
A. Drains and cleanouts.
B. Flashing material.
C. Solids and grease interceptors.
1.14  RELATED SECTIONS
A. Piping: Section 221316.
B. Curbs and flashings: Section 220506.
C. Insulation: Section 220719.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 220101.
B. Product data: Each specialty device or equipment, with installation instructions.
PART 2 - PRODUCTS
2.01  ACCEPTABLE MANUFACTURERS
A. General: Model numbers are provided in the articles below to set a standard for materials, quality
of construction, options and details, and performance. Provide named products, or equal products
by the acceptable manufacturers listed.
B. Drains and cleanouts:
Josam Company
Jay R. Smith Manufacturing Company
MIFAB, Inc.
Wade

Watts Drainage
Zurn Plumbing Products

oAM=

C. Grease interceptors:
1. Bacterial:

a. Jay R. Smith

SANITARY WASTE PIPING SPECIALTIES 221319 -1
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2.21 FLOOR DRAINS AND FLOOR SINKS
A. Equal to the Zurn catalog numbers noted on drawings. Those installed in slabs on grade and
above crawl space do not require flashing clamp devices. All others shall have flashing clamp
devices.
B. Floor drain P traps shall be deep seal type and shall have primer plugs.
C. Floor sinks shall have acid-resistant porcelain enamel interior finish with internal aluminum dome
strainers.
2.22  FLEXIBLE FLASHING
A. Flexible polyvinyl chloride sheet, waterproof and impermeable to water vapor, unreinforced,
minimum 56 mils thick, recommended for use in concealed locations only.
B. Shows no physical deterioration when tested in accordance with ASTM D 822 for at least 400
hours.
C. Shows no cracking or flaking when, at -20 degrees F (-6.5 degrees C), it is bent 180 degrees over
a 0.03125-inch (0.8-mm) mandrel and back 360 degrees over the same mandrel in the opposite
direction.
D. Has no less than 1000 Ibs. per sq. in. (6900 kPa) tensile strength and no more than 7 percent
tension set at 50 percent elongation, when tested in accordance with ASTM D 412.
E. Products which meet this specification include but are not limited to:
1. Advanced Building Products “Moistseal”
2. Afco Products Company “Vi-Seal”
3. York Manufacturing, Inc. “Wascoseal”
2.23 CLEANOUTS
A. Cleanouts: Equal to following Zurn Catalog numbers. Those installed in slab on grade and in slab
above crawl spaces do not require membrane flashing device. All others shall have flashing
devices.
B. In sanitary lines:
1. Exposed piping: Z-1445 with bronze cleanout plug.
2. Concealed piping: ZN-1446-BP with bronze cleanout plug.
3. Concealed piping where more than 8 inches (205 mm) back from finished wall line: Install a
sanitary 90 degrees long turn Y fitting with bronze cleanout plug extended out to finish 1 inch
(25 mm) behind finished wall. Provide with Z-1460-9x9 cover plate (access panel) with
vandalproof screws.
C. Inunderfloor sanitary lines: (See Floor Finish Schedule) All units complete with bronze plug.
1. In storage areas with plain or painted concrete floors: ZB-1400.
2. In exposed areas with plain or painted concrete floors: ZN-1400.
3. Inresilient tile floors: ZN-1400-TX.
4. In ceramic tile floors: ZN-1400-T.
SANITARY WASTE PIPING SPECIALTIES 221319 -2
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5. In carpeted floors: ZN-1400-CM.
6. Interrazzo floors: ZN-1400-DC.

Outside cleanouts shall be ZN-1400-HD with vandalproof screws.

BACTERIAL GREASE INTERCEPTOR

Jay R. Smith 8970 Series “Remediator” stainless-steel grease treatment system, tested and
certified in accordance with PDI G101 as a fats, oils, and grease (FOG) disposal system
discharging 100 mg/1 or less of FOG.

Flow rating: 75 gpm.

FOG capacity: 75 Ibs.

Treatment chamber: Designed to bring FOG in contact with bacteria, in the presence of oxygen.

Components: Microprocessor-controlled metering pump, low supply alarm, external flow-control
fitting, culture reservoir.

1. Bacterial culture: Liquid containing nonpathogenic species of bacteria which digest FOG and
complex hydrocarbons, producing carbon dioxide and water.

Solids interceptor: Stainless steel, with stainless-steel mesh-lined basket and flat cover, capable
of removing more than 90 percent of solids larger than 2 mm.

PART 3 - EXECUTION

3.21 INSTALLING FLOOR DRAINS AND FLOOR SINKS
A. Where floor drains are over occupied areas, flash them with flashing specified in this section,
single piece for each drain, 30 by 30 inches (762 by 762 mm) with opening cut in center to suit
clamping device of drain. Adhere flashing to substrate with adhesive and secure to clamping
device of drain. Ascertain that weep holes from drainage pan are open.
B. Generally, the rims of floor drains and sinks shall be set 1 inch (25 mm) below specified floor finish
level and the floor sloped to the drain so as to finish flush with the rim.
C. Floor drains and floor sinks shall be provided with deep seal cast-iron P traps with primer
connections, including those discharging directly into storm drains.
D. Floor drains and floor sinks shall be provided with trap primers.
1. Refer to Section 221119, Domestic Water Piping Specialties, for trap primers.
E. Floor drains shall be covered until placed in service to prevent the entrance of any foreign matter.
3.22  INSTALLING CLEANOUTS
A. Install cleanouts at base of each vertical, soil, waste, and vent stack, in the vertical piping.
B. Cleanouts shall be the same size as the pipe into which they are installed, except no cleanout
shall be larger than NPS 4 (DN 100).
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Install cleanouts in horizontal piping where indicated on drawings. Where cleanouts occur directly
below a floor, the cleanout shall terminate with top flush with floor. Provide for the floor finish to
be installed on the cleanout cover, and separated from surrounding material. Install carpet
markers after carpet installation is completed. Install ceramic tile and terrazzo per manufacturer’s
instructions.

Where cleanouts are over occupied areas, flash them with flashing specified in this section, single
piece for each cleanout, 30 by 30 inches with opening cut in center to suit clamping device of
cleanout. Adhere flashing to substrate with adhesive and secure to clamping device of cleanout.

Cleanouts on exterior lines: Extend up flush with finish grade and support in a concrete pad, 18
by 18 inches (460 by 460 mm), 8 inches (205 mm) thick, reinforced with 6 by 6-inch (50 by 50-
mm) No. 6 wire mesh.

INSTALLING GREASE INTERCEPTORS
Install between waste lines and sanitary sewer connection as shown on the drawings.
Install bacterial interceptor in accordance with manufacturer’s instructions and as indicated on the

drawings. Mount approved operating and maintenance instructions in a frame with clear plastic
protection cover securely to wall beside unit with four tamperproof screws.

END OF SECTION 221319

SANITARY WASTE PIPING SPECIALTIES 221319 -4
©2016 James Posey Associates, Inc. 6535-15



Victory Villa Elementary School
Replacement School
PSCP #03.057.17 LP
ARA-209-17
SECTION 221413 - STORM DRAINAGE PIPING
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Air-conditioning condensate drain.
B. Storm piping.
C. Foundation drain.
1.14  RELATED SECTIONS
A. Piping installation and testing: Section 220500.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 220101.
B. Product data: Each specified material and product.

1.40 QUALITY ASSURANCE

A. Castiron pipe and fittings shall be marked with the collective trademarks of the Cast Iron Soil Pipe
Institute (CISPI) and listed by NSF International.

B. Prior to any new piping installation, the Contractor shall verify the inverts of all piping to which new
work is to be attached. The Contractor shall demonstrate to the satisfaction of the construction
manager and/or Owner, that the connections to existing storm pipes meet the intent of the
contract.

C. Pipe shall be certified by the manufacturer to meet referenced standards and shall bear a label,
directly on the pipe, indicating compliance.

D. The Contractor shall rod, clean, and flush existing storm piping as necessary to maintain gravity
flow.

PART 2 - PRODUCTS
2.20 PIPING AND FITTINGS, TYPES

A. Install each type of pipe and fittings in locations required or permitted in Part 3, including the Pipe
Installation Schedule at the end of the section.

B. Type A: Cast-iron hub and spigot pipe and fittings, ASTM A 74 service class, with lead and
oakum joints.

C. Type B: Cast-iron hub and spigot pipe and fittings, ASTM A 74 service class, with lifetime
neoprene gasket joints, ASTM C 564, equal to Fernco “Multi-Tite”, Tyler Pipe “Ty-seal”, or Mission
Rubber “Mission-Tite.”

D. Type C: Cast-iron no-hub pipe, Cast Iron Soil Pipe Institute Standard 301. Neoprene gaskets:
ASTM C 564. Stainless steel: Type 304.
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1. Fittings assembled with neoprene gaskets and 24-gage stainless-steel housing with two
stainless-steel bolted clamps, except as specified in paragraph 2 below.

2. Where couplings will be inaccessible, or pipe is exposed, fittings assembled with neoprene
gaskets and two-piece cast-iron housing clamps and stainless-steel bolts and nuts equal to
products of MG Piping Products Co.; or with corrugated 304 stainless-steel shields with four
or six clamps and holding bolts conforming to ASTM C 1540 and rubber gasket sealing
sleeves conforming to ASTM C 564, equal to "Husky Series 4000" coupling or Mission "Heavy
Weight Series CHW" coupling.

3. Pipe and fitting restraints for piping NPS 5 (DN 125) and larger: Equal to Holdrite No. 117 No-
Hub Pipe and Fitting Restraint. Factory fabricated pipe and fitting restraint assemblies rated to
prevent pipe separation under fluid thrust forces up to 50 feet of head. Comply with CISPI
301, latest edition.

E. Type D: Copper tubing Type DWV, ASTM B 306, with wrought copper drainage fittings and

soldered joints, ANSI B16.29; or cast-brass fittings, ANSI B16.23.

1. For air-conditioning condensate piping smaller than NPS 1.25, (DN 30) copper Type L or M is
permitted. Fittings: Solder joint, cast brass ANSI B16.18, or wrought copper ANSI B16.22.
2. Pipe gaskets: 0 ring round rubber gaskets meeting the requirements of ASTM C 361.

F. Type l: PVC DWV pipe and fittings:

2.22

1. Pipe: PVC, Schedule 40, ASTM D 1785.
2. Fittings: PVC, DWV, ASTM D 2665.
3. Solvent cement: PVC, ASTM D 2564.

STORM PIPING FITTINGS

A. Leader shoes: Cast-iron, conforming to downspouts shown on architectural and mechanical

drawings, equal to Neenah Foundry Company Catalog No. R-4924 through R-4928.

B. Roof drain outlet: Equal to Zurn Z-199 downspout nozzle, flanged spout designed to direct roof

overflow away from building.

1. Materials: Bronze, polished, with stainless-steel screen.
2. Size: Noted on drawings.

PART 3 - EXECUTION

3.05

PREPARATION

A. Connect piping to stubs as shown on the drawings. Check elevations of these connection points

3.20

before installing new work.

INSTALLATION, GENERAL

A. Use suitable tools and appliances for the safe and convenient handling and laying of pipe.

Examine each section of pipe for defects. Do not lay any piece that is known to be defective. If
any defective piece should be discovered after having been laid, remove and replace it at no
change to the contract price.

STORM DRAINAGE PIPING 221413 -2
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Install piping in accordance with the Pipe Installation Schedule at the end of this section, as
indicated on the drawings, and in accordance with Section 22 0500, Common Work Results for
Plumbing. Materials and work shall conform to local plumbing codes and health department
regulations.

C. Thoroughly clean all pipe and fittings before installing them, and keep them clean until the
acceptance of the completed work. Cap or plug ends of lines to prevent debris from entering
during construction.

D. Where piping is located above food service, food storage, or food serving areas, piping shall be
either DWV copper with soldered joints, or PVC with solvent cement joints, as permitted in the
pipe schedule at the end of this section.

E. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook,"
Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."

1. Join hub and spigot cast-iron soil piping with gasket joints according to CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for compression joints.

2. Join hub and spigot cast-iron soil piping with calked joints according to CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for lead and oakum calked joints. Fill joints with lead to a depth
of at least 1 inch, and make it flush with the hub of the Pipe.

3. Join no-hub (hubless), cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil
Pipe and Fittings Handbook" for hubless piping coupling joints.

a. Install restraint assemblies at pipe couplings and fittings for piping NPS 5 (DN 125) and
larger.

F. Install aboveground copper tubing according to Copper Development Association, Inc. (CDA)
"Copper Tube Handbook."

G. Install aboveground PVC piping according to ASTM D 2665.
H. Install underground PVC piping according to ASTM D 2321.

I. Make changes in direction of storm water piping with approved sanitary fittings, Y branches, 1/8 or
1/16 bends.

J. Seal air-conditioning condensate drain where it passes through outside wall and provide
splashblock if required.

K. Install all storm piping at a 2 percent minimum downward slope in the direction of flow unless
otherwise indicated.

3.21 RESTRICTIONS ON LOCATIONS

A. Cast-iron hub and spigot piping with lead joints (Type A), and cast-iron, no-hub piping (Type C)
are not permitted over food preparation, storage, serving, or dining areas.

B. Plastic piping above ground (Type I):
1. Is not allowed in HVAC ceiling plenums or shafts used to convey building air distribution.

2. Requires special protection designed for plastic piping penetrations where they occur in fire-
rated assembilies or floors.

STORM DRAINAGE PIPING 221413 -3
©2016 James Posey Associates, Inc. 6535-15



3.25 INSTALLING STORM PIPING

Victory Villa Elementary School

Replacement School
PSCP #03.057.17 LP
ARA-209-17

A. Install roof overflow piping extending 3.5 to 4 inches (75 to 100 mm) above roof. Flash as
required for plumbing vents.

B. Install leader shoes complete with cleanout, as indicated on drawings.

C. Install roof overflow spout on each roof overflow drain outlet.

1. Locations: Shown on drawings, no less than 12 inches (305 mm) above finished grade.
2. Coordinate installation with wall construction and wall finish application materials, as

applicable.

3.90 SCHEDULES

STORM PIPE INSTALLATION SCHEDULE
Contractor has option where more than one x appears
on a line
MATERIAL TYPE

USE A B C|[D
Storm, exterior X X
Storm, below slab on earth X | X
Storm, concealed within
walls or partitions X X X
Storm, ceiling space X X X
Storm, interior exposed X X
Backflow preventer
discharge drain piping X X
Air conditioning
condensate, interior X X
Air conditioning
condensate, exterior
Miscellaneous drains from
equipment X X

ALL OF THE ABOVE SUBJECT TO LOCAL PLUMBING CODE AND HEALTH DEPARTMENT

STORM DRAINAGE PIPING

REQUIREMENTS

A - Cast iron hub & spigot, lead joint

©2016 James Posey Associates, Inc. 6535-15
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B - Cast iron hub & spigot, rubber joint
C - Cast iron no hub
D - Copper DWV
| - Plastic DWV
END OF SECTION 221413
STORM DRAINAGE PIPING 221413 -5
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SECTION 221423 - STORM DRAINAGE PIPING SPECIALTIES
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Drains and cleanouts.
B. Flashing material.
1.14  RELATED SECTIONS
A. Piping: Section 221413.
B. Curbs and flashings: Section 220506.
C. Insulation: Section 220719.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 220101.
B. Product data: Each specialty device or equipment, with installation instructions.
PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS
A. General: Model numbers are provided in the articles below to set a standard for materials, quality
of construction, options and details, and performance. Provide named products, or equal products
by the acceptable manufacturers listed.
B. Drains and cleanouts:
Josam Company
Jay R. Smith Manufacturing Company
MIFAB, Inc.
Wade

Watts Drainage
Zurn Plumbing Products

oA LON =

2.21 ROOF DRAINS
A. Equal to Zurn ZA-100 RC.
B. Include flashing clamp devices, roof sump receiver, and deck clamps. Where drains with
extensions are required, the extension shall be suitable for the thickness of the insulation. Dome
strainers: aluminum, removable, lockable in place and vandalproof.

C. Scupper drain: Equal to Zurn Z-187, size 8 by 12 inches (203 by 305 mm).

D. Lead for flashing roof drain: 4-Ib (1.55-mm-thick) sheet.

STORM DRAINAGE PIPING SPECIALTIES 221423 -1
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2.24
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FLEXIBLE FLASHING

Flexible polyvinyl chloride sheet, waterproof and impermeable to water vapor, unreinforced,
minimum 56 mils thick, recommended for use in concealed locations only.

Shows no physical deterioration when tested in accordance with ASTM D 822 for at least 400
hours.

Shows no cracking or flaking when, at -20 degrees F (-6.5 degrees C), it is bent 180 degrees over
a 1/32-inch (0.8-mm) mandrel and back 360 degrees over the same mandrel in the opposite
direction.

Has no less than 1000 Ibs per sq. in. (6900 kPa) tensile strength and no more than 7 percent
tension set at 50 percent elongation, when tested in accordance with ASTM D 412.

Products which meet this specification include but are not limited to:

1. Advanced Building Products “Moistseal”
2. Afco Products Company “Vi-Seal”
3. York Manufacturing, Inc. “Wascoseal”

CLEANOUTS

Cleanouts: Equal to following Zurn Catalog numbers. Those installed in slab on grade and in slab
above crawl spaces do not require membrane flashing device. All others shall have flashing
devices.

In vertical storm lines:

1. Exposed piping: Z-1445 with bronze cleanout plug.

2. Concealed piping: ZN-1446-BP with bronze cleanout plug.

3. Concealed piping where more than 8 inches (205 mm) back from finished wall line: Install a
sanitary 90 degrees long turn Y fitting with bronze cleanout plug extended out to finish 1 inch
(25 mm) behind finished wall. Provide with Z-1460-9x9 cover plate (access panel) with
vandalproof screws.

In underfloor storm lines: (See Floor Finish Schedule) All units complete with bronze plug.

In storage areas with plain or painted concrete floors: ZB-1400.
In exposed areas with plain or painted concrete floors: ZN-1400.
In resilient tile floors: ZN-1400-TX.

In ceramic tile floors: ZN-1400-T.

In carpeted floors: ZN-1400-CM.

In terrazzo floors: ZN-1400-DC.

oA LON =

D. Outside cleanouts shall be ZN-1400-HD with vandalproof screws.

PART 3 - EXECUTION

3.21

INSTALLING ROOF DRAINS

A. The first fitting below the roof drain shall be a T with cleanout plug, except over food preparation

and serving areas.

STORM DRAINAGE PIPING SPECIALTIES 221423 -2
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B. Set roof drains to fit pitch of roof.

C. Sheet lead gaskets shall extend 12 inches (305 mm) beyond outer edge of roof drains and shall
be secured with the flashing clamp.

D. Flashing clamp ring shall be embedded into the roofing and made watertight.
E. Ascertain that weep holes into drainage pans are open.
3.23  INSTALLING CLEANOUTS

A. Install cleanouts at base of each vertical storm water, soil, waste, and vent stack, in the vertical
piping.

B. Cleanouts shall be the same size as the pipe into which they are installed, except no cleanout
shall be larger than NPS 4 (DN 100).

C. Install cleanouts in horizontal piping where indicated on drawings. Where cleanouts occur directly
below a floor, the cleanout shall terminate with top flush with floor. Provide for the floor finish to
be installed on the cleanout cover, and separated from surrounding material. Install carpet
markers after carpet installation is completed. Install ceramic tile and terrazzo per manufacturer’s
instructions.

D. Where cleanouts are over occupied areas, flash them with flashing specified in this section, single
piece for each cleanout, 30 by 30 inches with opening cut in center to suit clamping device of
cleanout. Adhere flashing to substrate with adhesive and secure to clamping device of cleanout.

E. Cleanouts on exterior lines: Extend up flush with finish grade and support in a concrete pad, 18

by 18 inches (460 by 460 mm), 8 inches (205 mm) thick, reinforced with 6 by 6-inch (50 by 50-
mm) No. 6 wire mesh.

END OF SECTION 221423
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SECTION 221429 - SUMP PUMPS

PART 1 - GENERAL

1.1

A

1.14

A

1.30

w

1.40

A.

WORK INCLUDED

Elevator shaft sump pump system.

RELATED SECTIONS

Motors: Section 220513.

SUBMITTALS

General: Comply with Division 01 and Section 220101.

Product data: Include certified performance curves and rated capacities of selected models;
shipping, installed, and operating weights; furnished specialties; and accessories for each type

and size of pump specified. Indicate pumps operating point on curves.

Shop drawings: Show layout and connections for pumps. Include setting drawings with
templates, directions for installation of foundation and anchor bolts, and other anchorages.

1. Wiring diagrams: Detail wiring for power, signal, and control systems and differentiate
between manufacturer-installed and field-installed wiring.

Maintenance data: For each pump specified, to include in maintenance manuals specified in
Division 01 and Section 220101.

QUALITY ASSURANCE

UL label and local testing (if required): As specified in Section 220500, Common Work Results
for Plumbing.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS
A. Specified units are the basis for design of the project. The following listed manufacturers also
provide units of acceptable quality. If units by any of these manufacturers should be proposed,
verify that they meet requirements specified in Division 01 and the article "Product Options" in
Section 220101, and submit shop drawings as specified in article 1.30 above.
B. Elevator shaft submersible sump pump systems:
1. Stancor, Inc.
2. Barnes, Crane Pumps and Systems
3. Zoeller Co.
2.22 ELEVATOR SHAFT SUBMERSIBLE SUMP PUMP SYSTEM
A. Basis-of-design product: Subject to compliance with requirements, provide Stancor "Oil Minder"
or comparable product manufactured by other listed manufacturer.
SUMP PUMPS 221429 - 1

©2016 James Posey Associates, Inc. 6535-15



2.27

Victory Villa Elementary School
Replacement School

PSCP #03.057.17 LP
ARA-209-17

Packaged system: Submersible elevator pit system, UL 508 controller and UL 778 pump, listed
and tested for elevator shaft service for automatic pumping of elevator shafts in accordance with
ASME A17.1 and approved by the authority having jurisdiction.

1. Components:

a. Liquid level switches mounted as indicated on drawings: Detect liquid levels (Pump
On level and High Water Alarm level).

b.  Sensor: Detects the presence or absence of oil.

c.  Control system in wall-mounted NEMA 250 Type 4X enclosure.

d.  Audible local alarm with manual reset and connections for remote alarm annunciation.

Sump pump: Stancor SE100, heavy-duty, single mechanical seal, capacities and current
characteristics indicated on drawings, factory-assembled and -tested, submersible, freestanding
unit, rated for continuous operation.

Minimum NPS 2 (DN 50) discharge connection with shutoff valve and check valve.
Impeller: Cast iron or thermoplastic.

Housing: Cast iron or stainless steel.

Exposed parts: Stainless steel, bronze, rubber, PTFE, or high-impact molded plastic.
Motor: Capacitor start, built-in thermal overload and lightning protection.

aorwON=

Operation: Liquid level switches and oil sensor act in concert to automatically remove water from
the sump pit while ensuring that no oil or similar substance is pumped.

1. When switch indicates the Pump On level, and the oil sensor does not indicate the
presence of oil, the switch shall initiate pumping until either the Pump Off level is reached
or the sensor senses oil.

2. When switch indicates the Pump On level, but the sensor indicates oil, pump shall shutoff
and the audible alarm shall sound and alarm condition shall be annunciated.

3. When switch indicates the High Water alarm level, the audible alarm condition shall be
annunciated.

4.  Alarm condition shall require manual silencing and reset.

SUMP PUMP PIT
Concrete pit as detailed on structural drawings.
Pit: 24 by 24 inch (610 by 610 mm) by 24 inches (610 mm) deep.

Sump pit grate: Equal to Neenah R-4826-A, heavy-duty bar grate, designed for use with
concrete pit.

PART 3 — EXECUTION

3.21 INSTALLING SUMP PUMP PIT
A. Coordinate construction of concrete pit with installation of cover. Set frame so that cover will be
flush with floor.
3.22 INSTALLING SUMP PUMP
SUMP PUMPS 221429 - 2
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A. Provide stop valve and spring loaded check valve in discharge from each pump.
B. Install pump and connect to drainage piping.
C. Set the alarm to sound if water in pit rises above the high water (pump start) level.
D. Connect wiring between controls, pump, and remote control panel.
3.70 ADJUST AND CLEAN
A. Set pump controls for specified operation.
B. Before starting, perform preventive maintenance:
1. Lubricate bearings.
2. Disconnect couplings and inspect motors for proper direction of rotation.
3. Verify that each pump rotates freely by hand. If it is bound or drags, determine the cause
and correct it.
4.  Verify that pump controls are correct for the application.
3.80 STARTUP
A.  Start motors.

B. Open discharge valves only.

C. Check general mechanical operations of systems and motors.

END OF SECTION 221429
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SECTION 223400 - FUEL-FIRED DOMESTIC WATER HEATERS
PART 1 - GENERAL
1.1 SECTION INCLUDES
A. Gas-fired water heaters.
1.2 RELATED SECTIONS

A. Equipment Foundation: Section 220529.

B. Expansion tanks: Section 220509.

C. Controls: Section 230901 through 230923.

1.3 SUBMITTALS

A. General: Comply with Division 01 and Section 220101.

B. Product data: Each type and size water heater. Include nominal capacity and pressure rating;
shipping, installed, and operating weights; and specialties and accessories furnished for this
project. Indicate dimensions, wall thicknesses, required clearances, method of assembly, and
piping connections.

1. Certification that fittings comply with NSF/ANSI 61 and NSF/ANSI 372.

C. Include product data which verifies compliance with the energy performance requirements of
ASHRAE 90.1, or provide certified performance ratings by a qualified independent testing agency.

D. Include operation and maintenance instructions and parts list for each type of water heater.
14 QUALITY ASSURANCE
A. Each water heater shall meet the energy performance requirements of ASHRAE 90.1.
B. Electrical components, devices, and accessories: Listed and labeled as defined in NFPA 70,
Article 100, by testing agency acceptable to authorities having jurisdiction, and marked for

intended use.

C. ANSI compliance: Provide gas water heaters that comply with ANSI standards for gas water
heaters and related products and that bear AGA certification label.

D. ASME compliance: Fabricate and label water heater, hot-water storage tanks to comply with
ASME Boiler and Pressure Vessel Code: Section VIII, “Pressure Vessels,” Division 01.

E. UL label and local testing (if required): As specified in Section 220500, Common Work Results for
Plumbing.

F. Potable water system components intended to dispense water for human consumption, including
pipe and joining materials, shall comply with the following:

FUEL-FIRED DOMESTIC WATER HEATERS 223400 -1
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1. A weighted average lead content of not more than 0.25 percent as determined by NSF/ANSI
372.
2. NSF/ANSI 61.

G. Acceptance product marking: NSF®-61 and NSF®-372 (or NSF®-61-G) or other accepted
certifier marks demonstrating third party certification with these requirements.

H. Product specifications herein may not necessarily meet all regulations for the limits on lead
content. The Contractors and product suppliers shall be responsible to provide products that
comply with NSF/ANSI 61 and NSF/ANSI 372 for domestic water systems.

1.5 WARRANTY

A. In addition to the general project warranty, provide manufacturer’s standard limited warranty.
PART 2 - PRODUCTS
2.1 ACCEPTABLE MANUFACTURERS

A. Gas-fired storage water heaters:

A.O. Smith Corporation

PVI Industries, LLC

Rheem

Richmond Engineering Company
Ruud

State Water Heater

oA LN =

24 COMMERCIAL, STORAGE, HIGH-EFFICIENCY CONDENSING GAS WATER HEATER

A. Provide unit of size and capacity shown on the drawings. Unit shall be equal to CONQUEST
manufactured by PVI Industries, LLC.

B. Unit construction:

1. Gas-fired water heaters will be of the BTU input(s) and storage capacity indicated on the
drawings.

2. The water heater shall be vertical fire tube, constructed and stamped in accordance with
Section IV, Part HLW of the ASME code. Water heater shall be National Board Registered for
a working pressure of 150 psi and pressure tested at 1-1/2 times working pressure.

3. Water heater shall be a single-pass, down-fired, spiraled fire tube design contained within an
integral storage tank.

4. Tank, combustion chamber and fire tubes shall be unlined.

5. Tank, combustion chamber and fire tubes to be constructed from phase-balanced austenitic

and ferritic duplex steel with a chemical structure containing a minimum of 21 percent

chromium. The material shall be tested and certified to pass stress chloride cracking test

protocols as defined in ISO 3651-2 and ASTM G123 — 00(2005).

Waterside surfaces shall be welded internally.

All internal and external tank surfaces shall undergo full immersion passivation and pickling

processing to meet critical temperature, duration and chemical concentration controls required

to complete corrosion resistance restoration of pressure vessel surfaces.

8. Materials shall meet ASME Section || material requirements and be accepted by NSF 61 for
municipal potable water systems.

No

FUEL-FIRED DOMESTIC WATER HEATERS 223400 - 2
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9. ASME-rated temperature/pressure relief valve.

10. All water contacting tank surfaces will be non-porous and exhibit 0 percent water absorption.

11. All tank connections/fittings will be non-ferrous or stainless steel.

12. Finished vessel shall not require sacrificial anode rods.

13. Combustion shall be provided by a premix, fan-assisted surface burner with a gas train
meeting UL, ANSI and FM standards for the input specified.

14. Burner shall be stainless steel.

15. Gas train components shall be capable of self-proportionating gas and air to maintain
optimum combustion in response to varying vent pressures.

16. Burner will be fixed input.

17. Burner NOx emissions shall be less than 20 ppm when corrected to 3 percent oxygen.

18. Water heater shall be a category IV, condensing appliance and vent through Schedule 40
PVC. Water heater shall satisfy requirements for sealed combustion.

19. Water heater shall be ETL listed for connection to a concentric vent termination.

20. When tested to the ANSI Z21.10.3 standard, water heaters with inputs from 400,000 to
600,000 BTU shall operate at 96 percent thermal efficiency at full fire rate.

21. Connection for a building return circulation line shall be made to a dedicated hot return fitting
at the center of the tank.

Insulation:

1. Fiberglass, limiting heat loss to no more than 14 BTU per hour per square foot of tank surface
in ambient temperature of 65 degrees F.

2. Flame spread not to exceed 25 and fuel contribution not to exceed 50 when tested in
accordance with ASTM E 84.

Exterior jacket: Polyethylene.

Vents: Schedule 40 PVC direct vent intake and exhaust terminating separately outside building.

WATER HEATER SPECIALTIES

Vacuum relief valve: Designed for vacuum relief in hot water tanks and heaters, ANSI Z221.22,
brass body, high-heat-resisting disk, equal to Watts No. LFN36.

1. Working pressure: At least 200 psi.

2. Temperature rating: At least 250 degrees F.

3. Operation: Closes under pressure and opens on vacuum of not more than 0.5 inches of
mercury.

PART 3 - EXECUTION

3.1

3.2

INSTALLATION

Provide each heater with ASME rated temperature and pressure relief valves.
INSTALLING DOMESTIC WATER HEATER

Set heater on an equipment foundation (housekeeping pad). Plug all unused tappings.

Install level and plumb, according to drawings and referenced standards. Maintain manufacturer’s
recommended clearances. Arrange units so that controls and devices are accessible.

FUEL-FIRED DOMESTIC WATER HEATERS 223400 -3
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C. Anchor water heaters to substrate.

D. Install and connect water heaters in accordance with applicable code for fuel-fired water heaters.

E. Install temperature and pressure relief valves. Extend relief valve outlet with water piping in
continuous downward pitch and discharge to closest floor drain.

F. Install vacuum relief valves.
3.3 MANUFACTURER'’S FIELD SERVICE
A. Provide manufacturer’s startup and adjustment for gas-fired water heater(s).
34 OPERATING INSTRUCTIONS
A. As specified in Section 220500, provide operating instructions.
B. Provide at least 2 hours of additional instruction time for the equipment specified in this section.

END OF SECTION 223400
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SECTION 224200 - INSTITUTIONAL PLUMBING FIXTURES
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Institutional grade plumbing fixtures and trim, faucets, other fittings, and related components.
1.14  RELATED SECTIONS
A. Piping: Sections 221116, 221316, and 221413.
B. Valves: Section 220523.
C. Plumbing specialties: Section 221119.
D. Sections specifying requirements for LEED rating are specified in Division 01.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 220101.
B. LEED submittals:

1. Product data for prerequisite WE 1: Documentation indicating flow and water consumption
requirements.

C. Product data: For each type of plumbing fixture specified, including fixture and trim, fittings,
accessories, appliances, appurtenances, equipment, supports, construction details, dimensions of
components, and finishes.

1. Certification that products comply with NSF/ANSI 61 and NSF/ANSI 372.
D. Shop drawings:

1. Provide a schedule of fixtures and trim proposed for use, in the same order as the lists in the
specification.
2. Wiring diagrams for field-installed wiring of electrically operated units.

E. LEED Submittals: For water closets and urinals, documentation indicating flush rate in gallons per
flush (GPF); for faucets, showerheads and spray rinse valves, documentation indicating flow rate
in gallons per minute (GPM).

1.40 QUALITY ASSURANCE

A. UL label and local testing (if required): As specified in Section 220500, Common Work Results for
Plumbing.

B. Comply with requirements for LEED certification specified in Division 01.

C. Fixtures shall be of the best commercial grade of their respective kinds, free from flaws, cracks,
craze or other imperfections, complete with fittings and connections. Residential grade fixtures
shall not be acceptable. Fixtures manufactured by acceptable manufacturers are acceptable
provided they are equal and similar to those specified.

INSTITUTIONAL PLUMBING FIXTURES 224200 - 1
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D. Fixtures and trim where required to be accessible to disabled people, identified in this section as
“for disabled,” shall comply with requirements of the Americans with Disabilities Act (ADA)
Regulations, as applicable to each type of fixture or its use.

1. Trim must meet requirements for force of operation at water pressures up to 80 psi.
2. Water closet and urinal models must be selected and installed so that flush controls will be on
the fixture’s open side.

E. Potable water system components intended to dispense water for human consumption, including
pipe and joining materials, shall comply with the following:

1. A weighted average lead content of not more than 0.25 percent as determined by NSF/ANSI
372.
2. NSF/ANSI 61.

F. Product specifications herein may not necessarily meet all regulations for the limits on lead
content. The Contractors and product suppliers shall be responsible to provide products that
comply with NSF/ANSI 61 and NSF/ANSI 372 for domestic water systems.

PART 2 - PRODUCTS
2.01  ACCEPTABLE MANUFACTURERS

A. Basis-of-design products: Subject to compliance with requirements, provide specified or
scheduled products or comparable product by one of the following.

1. Fixtures:

American Standard
Bradley Corporation
Commercial Enameling Co.
Crane Co.

Eljer

Elkay Manufacturing Co.
Fiat Products

Guy Gray; IPS Corporation
Just Co.

Kohler Co.

E.L. Mustee & Sons, Inc.
Zurn Plumbing Products

AT T SQ@m0 o0 T

2. Emergency fixtures:

a. Bradley Corporation
b. Encon Safety Products
c. Guardian Equipment
d. Haws Corp.
e. Speakman Co.

3. Faucets:

a. Chicago Faucet Co.
b. Speakman Co.

INSTITUTIONAL PLUMBING FIXTURES 224200 - 2
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2.31

A

C.

Supplies, traps, and miscellaneous trim:

a. Brass-Craft Manufacturing Co.
b. Chicago Faucet Co.

c. Engineered Brass Co.

d. McGuire Manufacturing Co.

e. T & S Brass and Bronze Works, Inc.
Toilet seats:

a. Bemis

b. Beneke Corp.

c. Church Seats

d. Olsonite Co.

e. Sperzel Co.

Flush valves:

a. Delaney Flush Valves

b. Sloan Valve Co.

c. Zurn Plumbing Products

T & S Brass and Bronze Works, Inc.

Water coolers:

~0 Qoo oTw

Eljer Manufacturing, Co.

Elkay Manufacturing Company
Halsey Taylor

Haws Corp.

Oasis Water Coolers

Sunroc Corporation

Fixture supports and carriers:

a. Josam Mfg. Co.

b. J.R. Smith

c. Zurn Plumbing Products
FIXTURES

WATER CLOSETS

F-1 water closet: Kohler “Wellcomme” K-4350, dual flush.

INSTITUTIONAL PLUMBING FIXTURES
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Model numbers are intended to describe complete fixtures. Furnish all parts and fittings regularly
required such as tailpieces for lavatory faucets, escutcheons, and appurtenances, including low-
voltage devices and wiring for fixtures which require them to operate.

Fixtures shall be white except where another color is specified for a particular fixture.
Water closet and urinal models specified or noted to be accessible in accordance with ADA

requirements: Select models such that flush controls will be on the fixture’s open side when
fixtures are installed.
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Material: Vitreous china.

Bowl type: Elongated, siphon jet, NPS 1.5 (DN 40) top spud.

Passageway: 2.25 inches (57 mm).

Mounting: Floor-mounted. 14.75 inches (375 mm) rim to floor, use solid brass closet bolts.
Consumption: 1.1 gallons (4.2 L) and 1.6 gallons (6L) for dual flush cycles.

Trim:

ohrwWN =

a. Seat: No. 1
b. Flush valve: No. 14
c. Boltcaps: Two, No. 115

B. F-1A water closet, student disabled: Kohler “Wellcomme” K-4350, dual flush.

Material: Vitreous china.

Bowl type: Elongated, siphon jet, NPS 1.5 (DN 40) top spud.

Passageway: 2.25 inches (57 mm).

Mounting: Floor-mounted. 14.75 inches (375 mm) rim to floor, 15.75 inches (400 mm) top of
seat. Use solid brass closet bolts.

Consumption: 1.1 gallon (4.2 L) and 1.6 gallons (6L) for dual flush cycles.

Trim:

Pob=
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a. Seat: No. 1
b. Flush valve: No. 14
c. Bolt caps: Two, No. 115

C. F-1B water closet for disabled: Kohler “Highcliff’ K-4368, dual flush.

Material: Vitreous china.

Bowl type: Elongated, siphon jet, NPS 1.5 (DN 40) top spud.

Passageway: 2.25 inches (57 mm).

Mounting: Floor-mounted, 17.5 inches (445 mm) rim to floor, 18.5 inches (545 mm) top of
seat. Use solid brass closet bolts..

Consumption: 1.1 gallons (4.2 L) and 1.6 gallons (6L) for dual flush cycles.

Trim:

prONM~

oo

a. Seat: No. 1
b. Flush valve: No. 14
c. Boltcaps: Two, No. 115

2.32 URINALS
A. F-2 urinal: Kohler HEU System “Bardon” K-4991-ET.

Material: Vitreous china.

Urinal type: Washdown action, NPS 3/4 (DN 20) top spud.

Mounting and outlet: Wall-mounted, outlet threaded, NPS 2 (DN 50).

Rim height: 17 inches (532 mm), above floor.

Consumption: No more than 1 pint or 0.125 gallon (0.47 L) per flushing cycle.
Trim:

ok ON =

a. Flush valve: No. 16.

INSTITUTIONAL PLUMBING FIXTURES 224200 - 4
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233 LAVATORIES

A. F-3 wash station: Bradley MF 2949 "Terreon Wall Hung-Quadra Fount"

1.

aoRwd

® N o

Material: "Terreon" solid surface material composed of polyester resin certified to meet
ANSI Z2124.3, Z124, and ANSI/1 CPA SS-1-2001.

Color: Lannon.

Pedestal frame and access panel: Type 304 stainless steel.

Sprayheads: Four sprayheads, molded as integral part of bowl.

Infrared control: Each sprayhead shall be controlled by separate solenoid valves. Solenoid
valves shall be 24-V-60Hz with 0.375 inch NPT connection.

Thermostatic water temperature controller (ASSE 1070).

Low-voltage transformer: Class Il UL listed, 110/24 VAC plug-in transformer.

Mounting: Wall-mounted, 34 inches (864 mm) rim to floor. Include cast-iron carrier fitting
to connect to support specified in the article "Support for Wall-Mounted Fixtures" below.
Trim:

a. Trap: No. 104

B. F-3A lavatory, student disabled: Kohler “Hudson” K-2868

Pobd=

o

Material: Cast iron with acid-resisting enamel.

Lavatory type: Rectangular, front overflow, 8-inch (203-mm) faucet centers.

Dimensions: 20 by 18 inches (508 by 457 mm).

Mounting: Wall-mounted, 31 inches (787 mm) rim to floor. Include cast-iron carrier fitting to
connect to support specified in the article “Support for Wall-Mounted Fixtures” below.

Trim:

a. Faucet: No. 41

b. Supply: Two No. 25
c. Nipple: Two No. 62
d. Drain: No. 80

e. Trap: No. 106

f.

Lavatory insulation kit: No. 122
g. Thermostatic mixing valve: No. 61

C. F-3B lavatory adult disabled: Kohler “Hudson” K-2868.

Pob=

o

Material: Cast iron with acid-resisting enamel.

Lavatory type: Rectangular, front overflow, 8-inch (203-mm) faucet centers.

Dimensions: 20 by 18 inches (508 by 457 mm).

Mounting: Wall-mounted, 34 inches (876 mm) rim to floor. Include cast-iron carrier fitting to
connect to support specified in the article "Support for Wall-Mounted Fixtures” below.

Trim:

Faucet: No. 41

Supply: Two No. 25

Nipple: Two No. 62

Drain: No. 80

Trap: No. 106

Lavatory insulation kit: No. 122
Thermostatic mixing valve: No. 61

@ pooow
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2.34 SERVICE SINKS

A. F-4 sink, mop: Fiat Model MSB-3624.

1.

Material: Molded stone, white with black accents.

2. Sink type: One-piece mop service basin with integrally molded shelf 10.5 inches (267 mm)
wide.

3. Dimensions: 36 by 24 inches (914 by 610 mm), 10 inches (254 mm) deep. Both sides shall
be 10 inches (254 mm) high with one-inch (25-mm) -wide shoulders.

4. Mounting: Floor-mounted.

5. Accessories: Drain body, No. 302 stainless steel, with combination dome strainer and lint
basket, designed for an NPS 3 (DN 80) connection.

6. Trim:
a. Faucet: No. 47.
b. Mop hanger: No. 121.

2.35 SINKS

A. F-5 classroom sink for student disabled: Elkay Model LRADQ 2521-5.5.

1.

N
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Material: Type 304 stainless steel, 18-gage, coated on the underside with sound deadening
material.

Sink type: Single-compartment, with seamless radius-coved corners, two hole ledge for
faucet, 8-inch (203-mm) centers, rear center 3.5-inches (89 mm) drain outlet.

Overall dimensions: 25 by 21 inches (635 by 540 mm), by 5.5 inches (144 mm) deep.

Bowl dimensions: 21 by 15.75 inches (533 by 400 mm).

Mounting: In countertop specified in Division 06.

Trim:

Faucet: No. 200

Supply: Two No. 25

Nipple: Two No. 62

Drain: No. 85

Trap: No. 104

Thermostatic mixing valve: No. 61

~oo0OTp

B. F-5A classroom sink for student disabled: Elkay Model LRADQ2521-5.5.

1.

Material: Type 304 stainless steel, 18-gage, coated on the underside with sound deadening
material.

2. Sink type: Single-compartment, with seamless radius-coved corners, two hole ledge for
faucet, 8-inch (203-mm) centers, rear center, 3.5-inches (89 mm) drain outlet.

3. Overall dimensions: 25 by 21 inches (635 by 540 mm) by 5.5 inches (144 mm) deep.

4. Bowl dimensions: 21 by 15.75 inches (533 by 400 mm).

5. Mounting: In countertop specified in Division 06.

6. Trim:
a. Faucet: No. 200
b. Supply: Two No. 25
c. Nipple: Two No. 62
d. Drain: No. 85
e. Trap: No. 104
f.  Thermostatic mixing valve: No. 61

INSTITUTIONAL PLUMBING FIXTURES 224200 - 6
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C. F-5B sink: Elkay Model LRAD-2219.6.5

1.

N

ook w

Material: Type 304 stainless steel, 18-gage, coated on the underside with sound deadening
material, satin finish with polished rim.

Sink type: Single-compartment, with seamless radius-coved corners, 3-hole ledge for faucet,
8-inch (203-mm) centers, rear center, 3.5 inches (89 mm) drain outlet.

Overall dimensions: 22 by 19 inches (559 by 483 mm) by 6.5 inches (165 mm) deep.

Bowl dimensions: 18 by 14 inches (457 by 356 mm)

Mounting: In countertop specified in Division 06.

Trim:

Faucet: No. 200

Supply: Two No. 25

Nipple: Two No. 62

Drain: No. 85

Trap: No. 104

Thermostatic mixing valve: No. 61

~0ao0 oW

D. F-5C sink art room: Elkay DLR2521 10 PD

1.

L

Material: Stainless steel with sound deadening material on underside, Type 304, 18-gage,
nickel bearing stainless steel finish with polished rim.

Sink type: Single-compartment, self-rimming, two-hole ledge for faucet, 8-inch (203-mm)
centers, punched to receive the faucet specified in this trim. Center 3.5 inches (89 mm) drain
outlet.

Overall dimensions: 25 by 21 1/4 inches (635 by 540 mm), 10 inches (254 mm) deep.

Bowl dimensions: 21 by 15 3/4" inches (533 by 400 mm).

Mounting: In countertop specified in Division 06.

Trim:

a. Faucet: No. 201

b. Supply: Two No. 25

c. Nipple: Two No. 62

d. Drain: No. 85

e. Solids interceptor: No. 110

f.  Thermostatic mixing valve: No. 61

E. F-5D sink for student disabled, art room: Elkay LRAD-2219-5.5

1.

N
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Material: Stainless steel with sound deadening material on underside, Type 304, 18-gage,
nickel bearing stainless steel finish with polished rim.

Sink type: Single-compartment, self-rimming, two-hole ledge for faucet, 8-inch (203-mm)
centers. Rear off-center 3.5 inches (89 mm) drain outlet.

Overall dimensions: 22 by 19 inches (559 by 483 mm), 6.5 inches (165 mm) deep.

Bowl dimensions: 18 by 14 inches (457 by 356 mm).

Mounting: In countertop specified in Division 06.

Trim:

Faucet: No. 200

Supply: Two No. 25
Nipple: Two No. 62

Drain: No. 85

Solids interceptor: No. 110

®Po0TO
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f.  Thermostatic mixing valve: No. 61

2.36 WATER COOLERS

A. F-6 bi-level (student disabled) water cooler: Oasis Model PG8EBFSL, barrier free, surface wall
mounted unit with bottle filling station mounted above ADA side.

1.

Water cooler type: Refrigeration circuit with hermetically sealed compressor with air-cooled
condenser, utilizing refrigerant R-134a. Unit shall be UL listed and comply with ARI 1010
Testing, Operating and Rating requirements.

Capacity: To cool 8 gallons (30 L) per hour with inlet water 80 degrees F and room
temperature at 90 degrees F. Unit shall have a built-in strainer.

Lead: Unit shall contain no lead. This requirement exceeds the standard designation of “lead
free.” Unit shall be NSF/ANSI Standard 61 and 372 certified.

Construction: Front and side mounted push pads, stainless-steel satin finish basin, heavy-duty
galvanized-steel frame supporting powder-coated galvanized exterior panels.

Bubbler: Flexible hooded rubber bubbler with non-squirt feature.

Mounting: Bubblers shall be 36 inches and 30 inches (914 mm and 762 mm) above finished
floor.

Bottle filling station with brushed stainless-steel cabinet and handa-free activation. Install
above ADA side.

Electrical: 115 volt duplex receptacle connected to a minimum 20-amp ground fault circuit
interrupting (GFCI) device to meet UL requirements.

Fittings and accessories:

a. Supply: With shutoff valve and strainer furnished by manufacturer.
b. Trap: Trim No. 106.

237 SHOWERS

A. F-7 shower, adult, for disabled: Bradley Type HN250 shower panel, stainless-steel, with plumbing
access panel and piping shroud extending to ceiling. Wall-mounted on brackets provided with
unit.

1.
2.
3

Enclosure and receptor: Not part of specified unit.
Mounting height of shower head: 72 inches
Fittings and accessories:

a. Shower head: Bradley Model SX fixed direction type, with Equa-Flo HD pressure balance
mixing valve with Integral stops, and diverter valve with lever handle and Model G, 1.5
gpm flow control.

b. Hand shower: Hand-held spray with 59-inch stainless-steel flexible hose and post style
mounting bracket to hold spray on panel. Elevated inline backflow preventer with quick
disconnect for flexible hose.

c. Accessories: Recessed cake soap tray, panel-mounted grab bar meeting accessibility
requirements, folding shower seat with Naugahyde cover, shower curtain rod with vinyl
curtain and hooks.

2.38 OUTLET BOXES FOR ICE MAKER

A. F-8 Ice maker supply box: Guy Gray Model SSIB 1 AB.

1. Material: 20-gauge, Type 304 stainless-steel box and cover.
2. Mounting: Flush mount in partition 42 inches (1066 mm) above floor.
INSTITUTIONAL PLUMBING FIXTURES 224200 - 8

©2016 James Posey Associates, Inc. 6535-15



2.65

2.70

Victory Villa Elementary School
Replacement School
PSCP #03.057.17 LP

ARA-209-17
3. Valve: NPS 0.5 (DN 15) supply valve. NPS 0.25 (DN 8) compression outlet.
4. Box dimensions: 8.25 by 6 inches (210 by 152 mm) by 3.5 inches (90 mm).
5. Trim cover dimensions: 10.875 by 8.375 inches (276 by 212 mm).
6. Trim:
a. Vacuum breakers: No. 67
TRIM

Exposed trim shall be chrome-plated.
Exposed trim shall be vandalproof.

Faucets: Equal to the named model shall mean similar in appearance, function, and design.
Internal parts are not required to be interchangeable.

Flush valves shall be provided with vacuum breakers.

Trim numbers listed in the fixture descriptions above represent the descriptions in the article “Trim
Schedule” at the end of the section.

SUPPORTS FOR WALL-MOUNTED FIXTURES

Lavatories mounted on shafts or partitions where there is no floor on the opposite side: Equal to
Zurn Z-1259 plate carriers.

1. Single lavatory: The plate carrier shall have a backup plate of 10-gage steel, at least 6 inches
(152 mm) high by 38 inches (965 mm) long.

2. Battery-mounted lavatories: The 10-gage backup plate shall be continuous for full length of
battery of fixtures, with the carrier plates properly spaced and welded to the backup plate.

For lavatories mounted on partitions where there is a floor on the opposite side: Equal to Zurn
Z-1224 plate carrier with legs anchored to floor.

Urinals: Equal to Zurn Z-1222 chair carriers, anchored to floor.

Other wall-supported fixtures: Cast-iron wall hangers securely bolted to wall.

1. Where void spaces occur on opposite side of partition: 0.375-inch through bolts with plate
washers.

2. Where finished surfaces occur on opposite side of partition: Toggle bolts or bolts with plate
washers built within the walls.

PART 3 - EXECUTION

3.20

INSTALLATION

Furnish, provide rough-in for, and set fixtures to extent and number indicated on drawings. The
fixtures shall be left in first class condition, properly adjusted, cleaned and ready for satisfactory
operation.

1. Where water closets and urinals are specified or noted to be accessible in accordance with
ADA requirements, ensure that flush controls are installed on the fixture’s open side.

INSTITUTIONAL PLUMBING FIXTURES 224200 -9
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2. Coordinate elevations of water closet flush valve rough-ins with rough-ins for grab bars and
other wall-mounted items.

B. Protect plumbing fixtures and board them over so that they cannot be used until final acceptance
of the work.

3.21  SETTING OF FIXTURES

A. Inlocations where fixtures are set against walls, seal crack between wall and fixture with silicon
sealant.

B. Set floor outlet fixtures on floor flanges with gaskets and cement-grout them to rest firmly and
evenly on floors. Water closets shall be secured with two bolts attaching to the floor flanges and
the base shall be sealed to the floor using a clear silicone caulk. The fixtures shall be secured
over these bolts with Trim No. 115 bolt caps.

C. Securely attach wall hung fixtures to wall using specified supports.

D. Install solids interceptor so that strainer can be removed for cleaning.

E. After installation, paint undersides of cast-iron lavatories and service sinks. Paint galvanized traps
with two coats of white enamel.

F. Maximum length of risers shall be 12 inches (305 mm). Install supplies at heights as required to
make connection to faucet.

3.22 MOP SINKS

A. Install basins for mop sinks as recommended by manufacturer with space between basin and wall
completely filled with a waterproof silicon sealant. Provide P trap.

3.23  INSTALLATION OF FIRE-RATED OUTLET BOXES FOR ICE MAKER
A. Install box(es) in accordance with the manufacturer’s recommendations.
3.90 TRIM SCHEDULE

Trim No. Description

1 Seat: Church No. 295 SSCT white solid plastic, elongated, open front; stainless-steel
hinge posts with combination self-sustaining and check hinge.

14 Flush valve: Sloan Dual-Flush No.WES-111, complete with vacuum breaker, NPS 1.5
(DN 40) top spud connection and flanges, 1.6 gallons (6 L) per flushing cycle by pushing
down, and 1.1 gallons (4.2 L) per cycle by pulling up. Include cast escutcheon, vandal-
resistant stop cap, and ADA-compliant handle operation.

16 Flush valve: Sloan “Royal” No. 186-0.125 manual flush valve for HEU system, complete
with vacuum breaker, NPS 0.75 (DN 20) top spud connection and flanges, 0.125 gallon
(0.5 L) per flushing cycle. Include cast escutcheon, vandal-resistant stop cap, and ADA-
compliant handle operation.

25 Supply and stop: Chicago No. 1019-ABCP supply with 0.500-inch threaded inlet angle
valve, 0.375-inch OD by 12-inch bullnose riser, chrome-plated finish, and slip wall flange.

INSTITUTIONAL PLUMBING FIXTURES 224200 -10
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Trim No. Description
41 Faucet: Chicago No. 404-VE2805-665ABCP combination hot and cold metering,
widespread, slow-closing, with 5-inch (127-mm) spout and vandalproof 0.5 gpm flow
restrictor.
47 Faucet: Chicago No. 445-897SRCXKCP, vacuum breaker spout with %-inch hose thread

outlet, integral stops in shank, lever handles, adjustable support arms, wall brace with
adjustable rod, and pail hook.

61 Individual thermostatic mixing valve: Chicago Faucet No. 131-CABNF, ASSE 1070, brass
body construction, less than 0.25 percent lead content, 0.375-inch compression
inlets/outlets, integral check valves, temperature adjustment cap with lock, wall bracket,
minimum flow rate 0.35 gpm, maximum flow rate 4.6 gpm, 0.375-inch compression tee
inlet connection for cold water bypass.

62 Nipples: Brass Craft triple-plated polished chrome of length and size as required.

67 Backflow preventer: Watts No. LFN9C dual check vacuum breakers to prevent back-
siphonage of water flow. Complies with the requirements of CSA B64.8. Brass body
construction with polish chrome plating. 125 psi (8.6 bar) maximum working pressure and
33 degrees F to 140 degrees F (0.5 degrees C to 60 degrees C) temperature range. Inlet
and outlet connection is NPS 0.25 (DN 6).

80 Drain: McGuire No. 155-A, non-removable open grid strainer, 1.25 by 6 inch tailpiece.

85 Drain: Elkay No. LK-18-B stainless-steel stamped drain fitting, 4.5-inch (114-mm) top with
3-inch (76-mm) grid, and 1.5-inch OD tailpiece.

104 P trap: McGuire No. 8089, 1.5 by 1.5-inch IPS outlet, cast-brass ground joint, swivel type,
with cleanout, complete with NPS 1.5 cast-brass nipple and cast set-screw escutcheon.

106 P trap: McGuire No. 8090, 1.25 by 1.5 inch IPS outlet, cast-brass, ground joint, swivel
type, with cleanout and complete with McGuire No. 2127, NPS 1-1/2 (DN 40) brass nipple
with cast set screw escutcheon.

110 Solids interceptor drain: Zurn No. ZA-1180-CS-SS, interior and exterior acid-resistant
coated, steel fabricated solids interceptor. Top access with gasketed and secured cover,
removable 3/32-inch-perforated stainless-steel diffusing/intercepting screens and acid-
resistant-coated steel sediment bucket.

115 Bolt caps: Chrome-plated acorn nuts, size as required.

121 Mop hanger: Fiat Products, Inc. No. 889-CG 24 inches (610 mm) long by 3 inches (76
mm) wide, 18-gage, No. 302 stainless-steel mop hanger complete with slotted matching
screws for mounting.

122 Lavatory insulation kit: Truebro Lav-Guard 2" Series 102 E-Z fully molded interlocking trap
assembly and angle valve assemblies. Color: white.

200 Faucet: Chicago No. 201-AGN8AE2805-5-317CP combination hot and cold water 8-inch
(203 mm) center faucet with 8-inch high rise rigid/swing gooseneck spout with 120 degree
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Trim No. Description
limited swing, No. 317 wristblade handles and E2805 JKCP, 0.5 gpm (1.9 L/M) vandal
proof non-aerating spray outlet.

201 Faucet: Chicago No. 201-GN10ASWGJKABCP-E35JKABCP-317CP combination hot and
cold, widespread, No. 317 wristblade handles with rim flanges, 140 degree restricted
swing, 14.5 inch (368 mm) rigid/swing high rise gooseneck spout, E35JKABCP, 1.5 gpm
(5.7L/M) vandalproof non-aerating spray outlet.

END OF SECTION 224200
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SECTION 230100 - OPERATION AND MAINTENANCE OF HVAC SYSTEMS
PART 1 - GENERAL
1.11  SECTION INCLUDES

A. Service for heating, ventilating, and air conditioning equipment required for the work as indicated
on the drawings, including the items listed in “Related Sections”.

1.14  RELATED SECTIONS

A. Operating manuals: Division 01 and Section 230101.

B. General project warranty: General Conditions.

C. Boilers: Section 235216.

D. Unit heaters: Section 238239.

E. Chillers: Section 236419.

F. Pumps: Section 232123.

G. Air-handling units: Section 237322.

H. Air-conditioning units: Sections 237413 and 238127.

Fan-coil units: Section 238219.
J.  Energy recovery and dedicated outdoor air units: Section 237200.
K. Variable refrigerant system: Section 238128.
L. Condensing unit: Section 236313.

1.26 DESIGN REQUIREMENTS

A. The products specified, scheduled, and shown on drawings are the basis of the design of this
project.

B. For requirements affecting use of optional manufacturers, or substitutions, see Division 01 and
Section 230101, HVAC General Provisions, and Section 230500, Common Work Results for
HVAC.

1.30 SUBMITTALS

A. General: Comply with Division 01 and Section 230101.

B. Shop drawings:
1. Refrigeration service organization: Name and address of proposed agency.
2. Burner startup and service organization: Name and address of proposed agency.
3

Proposed service or test agreement of each type included in the project, showing
conformance to specifications. Include detailed list of work to be performed at each visit.
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C. Certifications:

1. Qualifications of burner startup and service agency.

2. Qualifications of refrigeration installation and service agency.

3. Each installation and service organization: A list of at least ten projects, similar to this project
in type, size, and components, which has been operating satisfactorily for at least two heating
and cooling seasons.

4. Include evidence of each requirement specified in article 1.41, “Qualifications,” below.

D. Field test reports:
1. Burner startup reports for each burner.
2. Test and inspection reports for refrigeration equipment.
3. Besides the number specified in general submittal requirements, submit copies to the County
Health Department, Division of Air Quality Control and the Owner.
140 QUALITY ASSURANCE

A. Perform work in accordance with the plumbing, electrical, building, fire and safety codes of the
state, county or city in which the work is performed.

B. UL label and local testing (if required): As specified in Section 230500, Common Work Results for
HVAC.

C. HVAC equipment shall meet the energy performance requirements of ASHRAE 90.1 Energy
Efficient Design of New Buildings Except Low-rise Residential Buildings.

D. Burner operation shall meet the requirements for exhaust gases and temperature of the applicable
authorities having jurisdiction.

1.41  QUALIFICATIONS OF EACH SERVICE AND MAINTENANCE AGENCY

A. Regularly engaged in performing installation, startup, and service work for equipment and systems
of the types included in this project.

B. Located in the Baltimore/Washington, DC, metropolitan area.

C. Staff factory-trained by the manufacturer of the equipment included in this project.

D. Provides emergency service on call 24 hours a day.

E. Maintains an adequate stock of manufacturer’s genuine or approved parts to service this

equipment.

F. Has service contracts available, which can meet requirements specified for the equipment and
systems of this project.

1.91 BURNER START-UP AND SERVICE

A. Provide startup and service for each burner installed as part of the work, by an agency qualified as
described above.
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B. Approved agency shall start, adjust, and test the complete burner system, and shall provide
service as specified below during the term of the general project correction period.

C. Check all parts of the installation applicable to the burner, and verify that fuel piping installation,
wiring, control installation, and appurtenances are in accordance with the recommendations of the
burner manufacturer. Upon initial start-up, operate and adjust the burner to obtain the
performance specified by the burner manufacturer.

D. Startup report shall include:

Fuel pressure to nozzle - inches of Hg.

Stack draft - inches wg, positive or negative

Fire box pressure - inches wg, positive or negative

Gross stack temperature - degrees F (maximum allowable 500 degrees F)
Room temperature - degrees F

Net stack temperature - degrees F

CO0, in fire box - percent CO,

CO0; in flue gases - percent CO,

Smoke reading on the Bacharach scale

Calculated combustion efficiency

1. Provide readings and calculations for both high and low fire settings, or six progressive sets of
readings and calculations for modulating firing controls.

2. Test the operation of the flame safeguard control, all operating and limit controls, and the
function of the low water cutoff. In the startup report, certify that these functions have been
checked and that operation is satisfactory.

E. After the system has been operating under normal occupancy conditions for at least two weeks
but not more than four weeks, repeat the adjustments and tests, and prepare another report
including the same information.

F. During the first adjustment session, the Owner’'s maintenance personnel shall be present, and
shall be instructed in the proper operation of the burner and its associated control system.

G. Notify the Architect and representative of the County Health Department Division of Air Quality
Control at least one week prior to the scheduled final start-up, so that they may arrange to have
representatives present to observe the burner start-up and adjustment.

1.93 REFRIGERATION EQUIPMENT WARRANTY AND SERVICE

A. Manufacturer’s authorized and factory-trained startup and service organization will be responsible
for starting, adjusting, and servicing the complete refrigeration system during the term of the
correction period of this contract.

B. Ascertain that piping installation, wiring, control installation, and appurtenances of each
refrigeration unit are in accordance with the recommendations of the manufacturer. Upon initial
startup, operate and adjust the unit to obtain the performance specified by the manufacturer.

C. Special warranties shall cover the replacement of all parts and components for no less than the
time of the general project correction period, starting from the date of substantial completion.

D. Compressors shall have an additional extended parts-only warranty for a total of five years
including the general correction period.
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E. Refrigerant circuits of self-contained units shall have an additional extended parts-only warranty
for a total of five years including the general correction period.

F. Supply emergency service promptly upon call during correction period with no extra charge to
Owner.

G. Maintenance in addition to repair: In addition to the repair service required during the correction
period, provide maintenance by the manufacturer’'s authorized factory-trained local agent including
routine calls by a factory trained representative, not less than one call every two months during
the cooling season. The planned maintenance program shall include:

1. Inspect complete refrigerant circuit for refrigerant leaks with approved halide or electronic leak
detector.
Replace defective parts and refrigerant at no addition to the contract sum.
Tighten belts, nuts, screws, and terminal wiring connections as required.
Clean evaporator-condenser coils as needed.
Lubricate moving parts as needed.
Adjust, align, and replace belts where needed.
Check for oil or refrigerant leaks and correct as necessary.
Check for blockage of condensate elimination system and correct as required.
Check and record unit starting and running amperage.
. Check and record power voltage and control voltage.
. Check and record operating temperatures and pressure. (Pressure not required on hermetic
circuits.)
. Check and record thermostatic expansion valve super heat.
. Check temperature and pressure controls and adjust as required.
. Check for proper operation of limit switches and safety controls.

2,2 O0CoONOAPWN
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HOWN

PART 2 - PRODUCTS
Not used.
PART 3 - EXECUTION
3.01 ELECTRIC WIRING FOR MOTORS, STARTERS, AND CONTROLS
A. Furnish and install and in most cases factory-wire motor starters specified under each technical
section in this division. Furnish and install under Division 26 magnetic starters not specifically
specified with equipment. Unless specified otherwise, automatic control devices for equipment

are furnished with the equipment.

B. Unless explicitly specified otherwise, mount and completely wire under Division 26 all starters and
automatic control devices, except those which are factory-mounted on equipment.

C. Unless specified otherwise, motor disconnects, manual starters, pushbutton stations, and pilot
lights are specified in Division 26, Electrical. Equipment specified in Division 23 shall be suitable
for operation in conjunction therewith.

D. Unless specified otherwise in a particular section, electric motors shall comply with the
requirements of Section 230513.

3.59 IDENTIFICATION

A. Identify equipment as required in Section 230500, Common Work Results for HVAC.
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B. Thermometers, gages, and control devices shall be identified.
3.61 TESTING MECHANICAL EQUIPMENT
A. Check and adjust all heating and cooling equipment installed.

B. Operate heating and cooling equipment and check controls including high and low limit controls.

C. Mechanical equipment shall be proven to function properly by actual operation prior to final
acceptance.

3.71  EQUIPMENT LUBRICATION

A. Bearings of equipment shall be provided with adequate facilities for lubrication. Oiling devices
shall be accessible. Lubricate bearings upon completion of work prior to startup of the equipment.
Lubricants shall be as specified by equipment manufacturers.

END OF SECTION 230100
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SECTION 230101 - HYAC GENERAL PROVISIONS
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. General provisions and requirements for all HYAC work.
1.14 RELATED SECTIONS

A. Requirements of this section generally supplement requirements of Division 01.

B. Division 01 includes sections specifying requirements for LEED rating, commissioning, and
construction waste management.

1.20 REFERENCES

A. NFPA 10: Portable Fire Extinguishers.

B. NFPA 241: Safeguarding Construction, Alteration, and Demolition Operations.
1.25 SYSTEM DESCRIPTION

A. The full set of Contract Documents applies to work of Division 23.

B. Visit the site and study all aspects of the project and working conditions, as required by General
and Supplementary Conditions, Bidding and Contracting Requirements, Drawings, and
Specifications. Verify field dimensions.

C. The work covered in technical sections includes the furnishing of all labor, equipment and
materials, and the performance of all operations pertinent to the work described.

D. Except as required otherwise in Division 01, promptly obtain and pay for, including all necessary
signatures and paperwork, all permits, fees and inspections required for work of this division by
authorities having jurisdiction, including any utility connection or extension charge. No payment
will be made until a copy of the permit is forwarded to the Owner.

E. HVAC work of this project includes, as a brief general description, the following:

1. Provision of air-cooled chiller, condensing boilers, two-pipe hydronic distribution system with
DOAS units for ventilation air and fan-coil units for space conditioning.

2. The project includes commissioning under the direction of a Commissioning Agent (CxA).

3. The project will be LEED certified.

F. See Division 01 for requirements related to LEED certification, commissioning, Owner’s
occupancy of the premises, limits on use of site, time restrictions on work, limits on utility outages
or shutdowns, and phasing (sequencing) and scheduling.

1.26 PRODUCT OPTIONS

A. Except as modified by provisions of Bidding and Contracting Requirements and Division 01, these
options apply to Division 23 specifications.
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B. General: Where Contractor is permitted to use a product other than the specified item and model
named as the basis of design, Contractor is responsible for all coordination and additional costs
as specified in the article “Substitutions,” below for substitutions.

C. Products specified by reference standards or by description only: Any product meeting those
standards or description.

D. Products specified by naming one or more manufacturers, or model name or catalog reference
number: Products specified establish a standard of quality, options to be included, and
performance.

1. Where other acceptable manufacturers are named, Contractor may provide products of those
named manufacturers only, which meet the specifications.

2. Where specification permits “equal”’ products, without naming other acceptable
manufacturers, Contractor may use products of any manufacturer, which meet the
specifications.

E. Products specified by naming one manufacturer and particular product, with no provision for other
options: No options or substitutions allowed.

1.27  SUBSTITUTIONS

A. Substitutions will be considered only as permitted or required by the Bidding and Contracting
Requirements and Division 01. Except as modified by those requirements, the requirements
below apply to Division 23 specifications.

B. Substitutions may be considered when a product becomes unavailable through no fault of the
Contractor.

C. Document each request with complete data substantiating compliance of proposed substitution
with contract documents.

D. Arequest constitutes a representation that the Bidder or Contractor:

1. Has investigated proposed product and determined that it meets or exceeds the quality level
of the specified product.

2. Will provide the same warranty for the substitution as for the specified product.

3. Will coordinate installation and make changes to other work which may be required for the
work to be complete with no additional cost to Owner.

4. Waives claims for additional costs or time extension which may subsequently become
apparent.

5. Will reimburse Owner for review or redesign services associated with re-approval by
authorities.

E. Substitutions will not be considered when they are indicated or implied on shop drawing or product
data submittals, without separate written request, or when acceptance will require revision to the
Contract Documents.

F. Substitution submittal procedure is specified in Bidding and Contracting Requirements and
Division 01.
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1.28 MATERIALS AND EQUIPMENT

A. All materials and equipment shall be new and the best of their respective kinds, suitable for the
conditions and duties imposed on them by the project and of representative manufacture. The
description, characteristics and requirements of the materials to be used shall be in accordance
with the specifications.

B. All equipment, construction and installation must meet requirements of local, state and federal
governing codes.

C. Singular number: In cases where material, a device, or part of the equipment is referred to in the
singular number in the specifications, it is intended that such reference shall apply to as many
items of material, devices, or parts of the equipment as are required to complete the installation as
shown on the drawings or required for proper operation of the system.

D. Terms have the following meanings:

1. Furnish: Supply item
2. Install: Mount and connect item
3. Provide: Furnish and install.

E. All materials and equipment shall be installed and completed in a first class and workmanlike
manner and in accordance with the best modern methods, practice and manufacturers’
instructions. Any work which shall not present an orderly and neat or workmanlike appearance
shall be removed and replaced with satisfactory work when so directed in writing by the Architect.

F. The specifications and drawings are intended to define the minimum requirements, as to quality of
materials, construction, finish and overall workmanship.

G. General Conditions describe the correlation and intent of the Contract Documents. In case of
discrepancies between the specifications and drawings, the specifications should be followed as
to the general methods and principles and the drawings followed as to sizes, capacities and
specifics for corresponding parts. If sizes are omitted, the Architect will determine sizes to be
utilized.

H. In all cases of doubt, uncertainty, or conflict as to the true meaning of the specifications or
drawings, it is the responsibility of the Contractor to notify the Architect of said uncertainty, doubt,
or conflict and obtain a decision as to the intent before starting any work which may be affected by
this decision.

1.29 COORDINATION

A. Should a situation develop during construction to prevent the proper installation of any equipment
or item where shown on the drawings, call the situation to the attention of the Architect and await
a written decision.

B. Plan and coordinate all work to proceed in an orderly and continuous manner without undue
delay, and in conformance with project schedule. Submit samples, shop drawings, schedules,
insurance policies and certificates, and the like in time to avoid delays in actual construction.
Coordinate HVAC work so that work of each trade is completed before other construction begins
which would obstruct it.

C. Coordinate trades to ensure that proper clearances between work of the various trades allow
access to items which require operation and maintenance.
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D. Coordinate location and elevation of all piping, ductwork, light fixtures, equipment, and
appurtenances in such a manner that the finished installation is as indicated on drawings. In the
event difficulties are encountered which prevent this, it is the Contractor’s responsibility to bring
this to the attention of the Architect prior to initiation of work. Correct improperly coordinated
installation at no additional cost.

E. The Contractors’ assistants shall include a competent foreman, who shall be on the premises at
all times to check, lay out, coordinate and superintend the installation of work. The foreman shall
establish all grades and lines relative to the work before starting, and be responsible for the
accuracy thereof.

1.30 SUBMITTALS
A. Manufacturers’ and subcontractors’ lists:

1. As specified in Division 01, submit a complete list of proposed manufacturers for all
equipment, materials and subcontractors used for the work of this division. Lists shall follow
the sequence of the specifications. No considerations will be given for partial or incomplete
lists. After review of lists, submit shop drawings and product data.

B. Shop drawings and product data:

1. Submit in accordance with the requirements of Division 01 or as established at the
preconstruction conference, the required number of copies of shop drawings and product data
for every item of equipment. Shop drawings or product data will not be considered until
manufacturers’ lists have been approved. Shop drawings and product data shall be
submitted, as required by the General Conditions, with sufficient time for checking, return to
Contractor, and resubmission as required before Contractor shall install any item.

2. Each item submitted shall be properly labeled, indicating the specific service for which the
equipment or material is to be used, section and paragraph number of specification or drawing
number to which it applies, Contractor's name and project name and number. Data submitted
shall be specific and shall include product data and printed information in sufficient detail and
scope to verify compliance with requirements of the contract documents. Clearly identify each
item within the data. Data of a general nature will not be accepted. Each sheet must clearly
show the project name and number.

a. For roof-mounted equipment, submit manufacturer’s certified drawings and other
coordination drawings as required so that openings can be framed through the roof in
accordance with structural requirements.

3. The review of a shop drawing or product data shall not be considered as a guarantee of the
measurements or building conditions or that the shop drawings or product data have been
checked to see that item submitted properly fits the building conditions. This review shall not
relieve the Contractor of the responsibility for furnishing material or performing work as
required by the contract documents, for correctness of dimensions and quantities, or for
proper coordination of details and interfaces among trades.

4. All exclusively electrical items furnished as items associated with mechanical items but not
specifically described in the mechanical item submission, shall be submitted as a separate
submittal but shall be clearly marked as associated with the mechanical item by identification
specification paragraph.

5. Product data sheets shall be 8.5-inches by 11-inches cut sheets for operating and
maintenance manual.
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C. Submit at least three copies of the results of every test required under any section in this division.

D. Specialist shall submit a list of at least three projects similar to this project in type, size, and
quality, which have been in place and operating satisfactorily for at least five years.

1. Include project name, address, name and phone number of owner’s representative, and
project type and size.

E. After the work is completed, submit all required certificates of approval from approved inspection
agencies and authorities having jurisdiction over work of this division. Certificates of approval
must be received by the Architect prior to final acceptance of the work.

1.34  SPECIALIST

A. The term “Specialist” as used in the specification shall mean an individual or firm of established
reputation (or, if newly organized, whose personnel have previously established a reputation in the
same field,) which is regularly engaged in, and which maintains a regular force of workers skilled
in either (as applicable) manufacturing or fabricating items required by the contract, installing
items required by the contract, or otherwise performing work required by the contract. Where the
specification requires installation by a specialist, the term shall also be deemed to mean the
manufacturer of the item, an individual or firm licensed by the manufacturer, or an individual or
firm who will perform the work under the manufacturer’s direct supervision.

1.35 CONTRACT CLOSEOUT SUBMITTALS
A. Project record documents:

1. Maintain on site one set of the following record documents; record actual revisions to the work
of this division:

Contract drawings.

Specifications.

Addenda.

Change orders and other modifications to the Contract.
Reviewed shop drawings, product data, and samples.

®Po0TD

2. Maintain record documents separate from documents used for construction.

3. Record information concurrent with construction progress.

4. Specifications: Legibly mark and record in each section a description of actual products
installed, including the following:

a. Manufacturer’s name and product model and number.
b. Product options, substitutions, or alternates utilized.
c. Changes made by addenda and modifications.

5. Record documents and shop drawings: Legibly mark each item to record actual construction,
including:

a. Measured horizontal and vertical locations of underground utilities and appurtenances,
referenced to permanent surface improvements.

b. Measured locations of internal utilities and appurtenances concealed in construction,
referenced to visible and accessible features of the work.

c. Field changes of dimension and detail.

d. Details not on original Contract Drawings.
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6. Submit documents as specified in Division 01.
B. Operation and maintenance data:

1. Submit sets prior to final inspection as specified in Division 01. Unless otherwise specified in
Division 01, submit no fewer than three sets. In addition to requirements specified in Division
01, submit operating and maintenance manuals for the work of this division as specified
below.

2. Lubrication charts: Prepare lubrication charts for each piece of mechanical equipment that
requires grease or oil.

a. Include the following:

1) Types of lubricants required.
2) Locations of lubrication points.
3) Frequency of lubrication.

b. Provide one extra set of lubrication charts mounted in plastic covers, besides those
required in Operating and Maintenance Manuals.

3. Binders: Provide large enough binders, and sufficient quantity, that the required contents can
be easily turned, removed, and reinserted.

Self-expanding fast lock type.

Three telescoping metal posts.

Durable plastic covers.

Angle spline with guide flanges.

Text page size - 8.5 by 11 inches.

Boorum and Pease, Stock No. C-619-3 expansion 3 inch to 5 inch, or Stock No. C-1219
expansion 1-1/2 inch to 2-1/2 inch, or equal by National or Wilson Jones.

~0ao0 oW

4. Prepare binder covers with printed title “OPERATION AND MAINTENANCE
INSTRUCTIONS,” and title of project. Print on spine of binder “O & M INSTRUCTIONS.” If
more than one binder is required, print covers and spines with volume numbers. Include in
the front of every binder an index to all binders.

5. Internally subdivide the binder contents with permanent page dividers, logically organized as
described below; with tab titling clearly printed under reinforced laminated plastic tabs.

6. Contents: Prepare a Table of Contents for each volume, with each product or system
description identified, typed on white paper.

7. Part 1: Directory, listing names, addresses, and telephone numbers of mechanical engineers;
Contractor; mechanical subcontractors; and major mechanical equipment suppliers.

8. Part 2: Operation and maintenance instructions, arranged by specification section. For each
category, identify names, addresses, and telephone numbers of subcontractors and suppliers.
Identify the following:

Significant design criteria, including pump and fan curves and similar performance charts.
List of equipment, including operating weight of each piece.

Parts list for each component, including recommended spare parts list.

Operating instructions.

Maintenance instructions for equipment and systems.

Maintenance instructions for special finishes, including recommended cleaning methods
and materials and special precautions identifying detrimental agents.

g. Valve charts, including locations of flow fittings.

~oo0OTp
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h. New burner installations: Include firing rate, nozzle size, and fuel pressure.
9. Part 3: Project documents and certificates, including the following:

Shop drawings and product data.

Air and water balance reports.

Photocopies of certificates.

Photocopies of warranties and guarantees.

Test reports: Copies of the results of all tests required under all sections of specifications.

®Po0TO

10. Submit one copy of completed volumes in final form 15 days prior to final inspection. This
copy will be returned after final inspection, with Engineer comments. Revise content of
documents as required prior to final submittal.

11. Submit final volumes revised, within ten days after final inspection.

12. Submit DVD optical disc storage media specified in Section 230500.

142 REGULATORY REQUIREMENTS

A. When these specifications call for materials or construction of a better quality or larger sizes than
required by the following codes and standards, the provisions of the specifications shall take
precedence.

B. Provide, without extra charge, any additional materials and labor which may be required for
compliance with these codes and standards even though the work is not mentioned in these
specifications or shown on the contract drawings.

C. Perform the work of this division in strict accordance with the following authorities. The latest
revision of these codes accepted by the authority having jurisdiction as of the date of the contract
documents shall apply.

1. The plumbing, mechanical, electrical, building, fire, and safety codes of the state and county
or city in which the work is being performed.

2. The National Electric Code, NFPA 70 (NEC).

3. The National Fire Protection Association Code. (NFPA).

4. International Energy Conservation, Fire, Fuel Gas, Mechanical, and Plumbing Codes (ICC).

1.43 REFERENCE STANDARDS

A. Perform the work of this division using the standards of the following organizations, as referred to
in technical sections, as a minimum requirement for construction and testing. Unless specified
otherwise in Bidding and Contract Documents or Division 01, the latest revision current as of the
date of the contract documents shall apply. Products shall be certified by manufacturers to meet
the requirements of referenced standards.

1. Air Conditioning and Refrigeration Institute (ARI)

2. Air Movement and Control Association (AMCA)

3. Associated Air Balance Council (AABC)

4. American Association State Highway and Transportation Officials (AASHTO)

5. American National Standards Institute (ANSI)

6. American Society of Heating, Refrigeration and Air Conditioning Engineers (ASHRAE)
7. ASME International (ASME)

8. American Society for Testing and Materials (ASTM)

9. American Society of Sanitary Engineering (ASSE)

10. American Water Works Association (AWWA)
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11. International Code Council (ICC)

12. Manufacturer’s Standardization Society of the Valve and Fittings Industry Inc. (MSS)
13. National Electrical Code, NFPA 70 (NEC)

14. National Electrical Manufacturer’'s Association (NEMA)

15. National Fire Protection Association (NFPA)

16. National Fuel Gas Code, NFPA 54

17. National Sanitary Foundation (NSF)

18. National Standard Plumbing Code (NSPC)

19. The Occupational Safety and Health Act (OSHA)

20. Piping and Drainage Institute (PDI)

21. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA)
22. Underwriters Laboratory Inc. (UL)

23. Maryland Occupational Safety and Health Act (MOSHA)

1.53 TEMPORARY STORAGE

A. Maintain upon premises, where directed, a storage area, and be responsible for all contents within
these areas. Provide all security measures necessary for this area.

B. Area shall be maintained and shall be returned to original condition at the completion of the
project.

1.54 PROTECTION

A. Each trade and subcontractor is responsible for preventing damage and soiling of work performed
by other trades or subcontractors. Each trade and subcontractor is responsible for providing
temporary protection of its own work.

1. Protect work from spills, splatters, drippings, adhesives, bitumens, mortars, paints, plasters,
and damage from welding or burning.

2. Protect finished work from damage, defacement, staining, or scratching.

3. Protect finishes from cleaning agents, or grinding and finishing equipment.

4. Protect adjacent and finished work from damage, using tape, masking, covers or coatings and
protective enclosures.

5. Coordinate installations and temporarily remove items to avoid damage from finishing work.

B. Repair all damage or soiling to the complete satisfaction of the Architect; replace any materials or
work damaged to such an extent that they cannot be restored to their original condition, all at no
addition to the Contract Sum.

C. Protect work stored in place and supplies stored in the building.

1. Store materials and products, subject to damage from moisture, in dry locations. If necessary,
protect in wraps or covers.

2. Store plastics, other materials, and products subject to damage from heat or cold at
manufacturer’'s recommended temperatures.

D. Use of sidewalk or roadway areas outside of the property lines shall be with permission and
approval of the local authorities having jurisdiction.
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1.55 FIRE PROTECTION

A. As a minimum, provide hand-carried, portable, UL-rated extinguishers with each work crew
working inside the building.

B. Select extinguishers in accordance with NFPA 10 and NFPA 241 for classification, extinguishing
agent, and size required by location and class of fire exposure.

1.60 PROJECT CONDITIONS

A. Drawings showing utilities in concealed locations are based on the best information available but
are not represented as being precisely correct. Work of the contract includes digging, cutting,
drilling, using nondestructive methods, and other methods of locating concealed utilities in the
field, as well as patching and repairing as specified in “Cutting and Patching” below.

B. If, in the course of the work, workers encounter a material they suspect to present some hazard:

1. Promptly notify the Architect in writing.
2. Do not perform any work which would disturb the suspected material until written instructions
have been received.

1.80  WARRANTY

A. All work and equipment provided as work of this division shall be fully warranted under the general
project warranty. In addition, provide added special warranties specified in individual sections.

B. During the correction period, the Contractor shall promptly correct any work found to be not in
accordance with the requirements of the Contract Documents, on receipt of written notice from the
Owner. Except as otherwise required in General Conditions and Division 01, the correction period
is two years after the date of substantial completion of the work. Work requiring correction shall
promptly be repaired or completely replaced at no addition to the Contract Sum.

C. When use of the permanent equipment has been permitted for temporary heating or ventilation of
the building, the warranty and correction periods shall nevertheless begin at the time of substantial
completion, unless another date of acceptance has been agreed to by the Owner.

D. Special warranties are warranties required by individual specification sections, incidental product
warranties, manufacturers’ standard warranties, installer or subcontractor service agreements,
and other individual warranties in addition to the general project warranty.

E. Provide copies of warranties as required for Operation and Maintenance Manual specified above,
and by Division 01.

F. Foritems of work delayed beyond date of substantial completion, provide updated submittal within
ten days after acceptance, listing date of acceptance as start of warranty period.

1.85 COMMISSIONING

A. This project includes commissioning under the direction of a Commissioning Agent (CxA).
Contractors’ and subcontractors’ responsibilities are described in Division 01.

B. Cooperate with the CxA to accomplish the requirements of the Commissioning Plan during the
construction and correction periods.
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PART 2 - PRODUCTS

Not used.

PART 3 - EXECUTION

3.1

A.

3.14

3.40

3.82

A

CUTTING AND PATCHING

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

Cut walls, floors, partitions, roofs, and other appurtenances for the passage or accommodation of
pipes, ducts and appurtenances. Close superfluous openings and remove all debris caused by
work of this division.

No cutting of any structure or finish shall be done until the condition requiring such cutting has
been examined and approved by the Architect.

New or existing surfaces disturbed as a result of such cutting or otherwise damaged shall be
restored to match original work and all materials used for any patching or mending shall conform
to the class of materials originally installed.

Refinish surfaces to match adjacent finish. For continuous surfaces, refinish to nearest
intersection or natural break. For an assembly, refinish entire unit.

TEMPORARY FACILITIES

Temporary water facilities, electricity, telephone, toilet facilities, and temporary heat, shall be
provided as specified in Division 01.

PROGRESS MEETINGS

Progress meetings shall be held as specified in Division 01, and also when and if the Contractor
or Architect finds them necessary or advantageous to progress of work.

Contractor, those subcontractors and those material suppliers concerned with current progress or
with the scheduling of future progress, Architect and Owner shall each be represented at these
meetings by persons familiar with the details of work and authorized to conclude matters relating
to work progress.

COMMISSIONING

Comply with requirements of “Commissioning” in Part 1 above.

END OF SECTION 230101
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SECTION 230500 - COMMON WORK RESULTS FOR HVAC
PART 1 - GENERAL
1.11  SECTION INCLUDES

A. Basic material and equipment required for the piping work as indicated on the drawings and
specified in Division 23.

B. Other requirements applicable to more than one section of Division 23.
C. Identification of HVAC systems and equipment.
1.14 RELATED SECTIONS

A. Division 01 includes sections specifying requirements for LEED rating, commissioning, and
construction waste management.

B. Project and special warranties: Division 01 and Section 230101.
C. Operation and Maintenance Manuals: Division 01 and Section 230101.
D. Painting: Division 09.

1.21  DEFINITIONS

A. Project correction period: A period after Substantial Completion of the work during which the
Contractor shall correct every part of the work found to be not in accordance with the
requirements of the contract documents, promptly after receipt of written notice.

B. Qualified testing agency: An NRTL, an NVLAP, or an independent agency with the experience
and capability to conduct testing and inspecting indicated, as documented according to ASTM E
548; and with additional qualifications specified in individual sections; and where required by
authorities having jurisdiction, that is acceptable to authorities.

1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7.
2. NVLAP: A testing agency accredited according to NIST's National Voluntary Laboratory
Accreditation Program.

C. DN: Dimension Nominale, nominal pipe size in millimeters, in accordance with the metric system
for construction, Systeme Internationale (SlI).

D. NPS: Nominal pipe size in inches, in accordance with standard U.S. designations for
manufactured pipe. Pipe sizes do not change when projects are designed and built in metric
units; each size has a consistent name (nominal dimension) in each system.

1.26 DESIGN REQUIREMENTS

A. The drawings and system performances have been designed based on using the particular
manufacturer’s products specified and scheduled on the drawings.

B. Products of other manufacturers that are listed under the article "Acceptable Manufacturers," or
permitted as "equal," are permitted provided:
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1. Product shall meet the specifications.
2. Contractor shall make, without addition to the contract sum, all adjustments for deviations so
that the final installation is complete and functions as the design basis product is intended.

C. Do not propose products with dimensions or other characteristics different from the design basis
product that render their use impractical, or cause functional fit, access, or connection problems.

D. The contract drawings are generally diagrammatic and do not indicate all fittings or offsets in pipe,
all access panels, or other specialties required.

1. Install pipe exposed to view parallel with the lines of the building and as close to walls,
columns, and ceilings as may be practical, maintaining proper clearances for access at all
parts requiring servicing.

2. Install pipe a sufficient distance from other work to permit a clearance of not less than 0.5 inch
(15 mm) between its finished covering and adjacent work.

3. No pipe shall be run below the head of a window or door.

a. Equipment, ducts, and pipes installed in areas without a suspended ceiling shall be as
tight to structure as possible, but at least above a height of 6'-8", unless otherwise noted.

4. Pull boxes and other appurtenances which require operation or maintenance shall be easily
accessible. Do not cut or form handholes for operation or maintenance of appliances through
walls or ceilings.

1.30 SUBMITTALS
A. Comply with Division 01 and Section 230101.
B. Shop drawings:

1. Showing proposed expansion design.
2. Schedule of welding and brazing procedures proposed for each piping system included in the
project.

C. LEED submittal:

1. Product data for Indoor Environmental Quality (IEQ) Credit 4.1: For adhesives and sealants,
include printed statement of VOC content.

2. Product data for Indoor Environmental Quality (IEQ) Credit 4.4: For wood products such as
plywood equipment backboards, include printed statement of non-urea-formaldehyde
component present in material.

D. Certifications: Proof of operator and testing agency personnel qualifications as required for
welding and brazing in the article "Quality Assurance" below.

E. Testreports: Field test results for each piping system as specified in Part 3 below.
1.40 QUALITY ASSURANCE
A. Provide materials and perform work in accordance with the plumbing, mechanical, electrical,

building, fire, health and safety, and other applicable codes and regulations of the state, county or
city in which the work is performed.
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B. Welding procedures and operator qualifications for structural welding: AWS D1.1, Structural
Welding Code Steel, electric arc process.

C. Welding, brazing, and soldering procedures and operator qualifications for building systems
piping:

1. AWS D10.9, Qualification of Welding Procedures and Welders for Piping and Tubing.
2. ASME B31.9, Building Services Piping.

3. Copper Development Association "Copper Tube Handbook."

4. Safe Drinking Water Act.

D. Electrical control panels, equipment, materials and devices provided or installed as work of
Division 23 shall bear UL label or, if UL label is not available, the item shall be tested and labeled
by a qualified testing agency, acceptable to authorities having jurisdiction, and in accordance with
NFPA 70 (NEC). Provide testing, if required, without addition to the contract sum.

E. Qualifications of DVD documentation technician: For video documentation specified in "Operating
Instructions (Demonstration)," employ persons knowledgeable in DVD optical storage media
format for video and audio production and editing.

F. The project shall be LEED certified. See requirements specified in Division 01 and individual
sections for LEED requirements, waste and air quality control.

G. VOC content: Field-applied adhesives and sealants, limits per South Coast Air Quality
Management District (SCAQMD), Rule No. 1168.

H. Products shall contain no urea-formaldehyde content.
1.85 COMMISSIONING

A. This project includes commissioning under the direction of a Commissioning Agent (CxA).
Contractors' and subcontractors' responsibilities are described in Division 01.

PART 2 - PRODUCTS
210 MATERIALS

A. General piping techniques, testing, identification, painting, and operating instructions specified in
this section apply to products specified in other sections of Division 23.

B. Weldolets and thredolets: Fittings designed for installing branches on piping, with either welded or
threaded connection to branch; conforming to ASTM A 234.

C. Solder: Free of lead, antimony, and zinc and meeting the requirements of ASTM B 32. No solder
containing lead is permitted.

1. Tin 95.5 percent, copper 4 percent, and silver 0.5 percent; equal to “Silvabrite 100”
manufactured by Engelhard Corporation.
2. Tin, copper, bismuth, and silver; equal to "Oatey Silver" manufactured by Oatey.
D. Flux: Meeting the requirements of ASTM B 813 and NSF 61 certified, equal to Oatey H-20%.

E. Pipe jointing compound:
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1. Polytetrafluoroethylene (PTFE) pipe thread tape, "Teflon."
2. Pipe cement and oil.
3. For gas service: As specified in Section 23 1123, Natural-Gas Piping.

F. Wood-preservative-treated lumber: Treated by pressure process, AWPA C2, with chemicals
acceptable to authorities having jurisdiction, and marked with treatment quality mark of an
inspection agency approved by ALSC Board of Review.

1. Application: Treat items indicated on the drawings, and the following:

a. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar
members in connection with roofing, flashing, vapor barriers, or waterproofing.

b. Wood sills, sleepers, blocking, and similar concealed members in contact with masonry or
concrete.

c. Wood framing and furring attached directly to the interior of below-grade exterior masonry
or concrete walls.

d. Wood framing members that are less than 18 inches (460 mm) above the ground in
crawlspaces or unexcavated areas.

e. Wood floor plates that are installed over concrete slabs-on-grade.

212 MATERIALS FOR BACKBOARDS FOR PIPING SPECIALTIES

A. Provide wall-mounted backboards for mounting piping specialties consisting of plywood board,
supports, and fasteners.

1. Backboard: Moisture-resistant marine plywood, locations and sizes as indicated on the
drawings.

2. Supports: Vertical backing rails, corrosion resistant, consisting of FRP composite structural
shapes as indicated on the drawings.

3. Fasteners: Corrosion-resistant fasteners suitable for secure anchorage into wall construction
behind backboards.

B. Marine plywood: BS-1080, Veneer Grade A/B, moisture-resistant marine plywood, spruce-pine-fir
multiple ply, 5-ply minimum, pressure-treated construction, 0.563-inch (14-mm) thick minimum

C. Fiber reinforced plastic (FRP) composite structural shapes: ASTM D 635 and E 84, Pultruded
FRP structural shapes, non-corrosive, flame retardant, thermosetting polyester resin, composite
factory-fabricated shapes for assorted assemblies and field erection.

1. Ultimate tensile strength: 30,000 psi (207 MPa).
2. Modulas of elasticity: 2.8 x 10° psi (19,300 MPa).
3. Specific gravity: 1.6 to 1.75.
4. Density: 0.062 to 0.070 pounds/cubic inch (1.72 to 1.94 grams/cubic centimeter).
5. Flame spread: ASTM E 84 Class A, 25 maximum.
6. Color: Yellow.
7. Shapes and sizes as indicated on the drawings
8. Submit shop drawings of assemblies.
9. Acceptable manufacturers:
a. Bedford Reinforce Plastics Company
b. Composites USA, Inc.
c. Liberty Pultrusions, Inc.
d. Strongwell Corporation
e. Structural Fiberglass, Inc.
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f.  Or approved equal.
IDENTIFICATION DEVICES AND MATERIALS
Stenciling materials:
1. Stencils: Manufactured standard stencils prepared for required applications, conforming to

ANSI A13.1 for color and size of legend letters, including arrows showing direction of flow.
2. Paint: Exterior type enamel, colors conforming to ANSI A13.1, or black.

Equipment identification tags:

1. Laminated plastic with adhesive back, white core and black outer layers, which, when
engraved, will produce white letters and numerals on a black background.
2. Tags installed on curved surfaces shall be aluminum or brass.

Valve tags: Brass, 1.5 inch (40 mm) in diameter with black-filled numbers not less than 0.25 inch
(6 mm) high, complete with brass attachment chains.

Ceiling identification tags: Laminated plastic with adhesive back, engraved black letters on white
background, minimum 0.5 inch (15 mm) wide and length as required for 0.375 inch (10 mm) high
letters for name of concealed device and number.

DATE-SENSITIVE EQUIPMENT

Date-sensitive equipment: Systems, equipment, or components which use or process date and
time data in order to perform their functions.

Each item of date-sensitive equipment used in the project shall be warranted by the manufacturer
to properly function and correctly use or process all time-related data for all dates and times which
occur during a reasonable life expectancy of the equipment.

PART 3 - EXECUTION

3.03  INSTALLATION OF PRODUCTS AND EQUIPMENT
A. Manufacturers' instructions: Except as modified by drawings or specifications, install products and
equipment in accordance with manufacturers' instructions and recommendations applicable to the
project conditions.

1. Immediately notify Architect if a difference or discrepancy is found between manufacturers'

instructions and the drawings or specifications.
3.22  PIPE INSTALLATION
A. Remove burrs resulting from cutting pipe or from any other operation.
B. Threaded connections:

1. Cut threads full and clean.

2. Apply specified pipe jointing compound or tape on male threads only.

3. Where piping is installed in crawl spaces and tunnels, cover exposed threads with either
bituminous protective coating or rust-inhibitive paint. Apply after joints have been assembled
and tested.
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C. Thoroughly clean pipe and fittings before they are installed, and keep them clean until the
acceptance of the completed work. Cap or plug the ends of the lines so as to prevent earth and
other debris from entering during construction.

D. Provide for expansion and contraction of piping and connections so that no strain or breakage will
occur. Provide anchors and guides of approved design where shown on drawings and where
necessary to allow for proper expansion and contraction. At the time of installation, expansion
loops shall be cold sprung to one-half of the calculated expansion.

E. Provide for draining all parts of water piping systems and apparatus by installing a valved hose
connection at every low point.

F. Black steel piping NPS 2.5 (DN 65) and larger shall be welded; NPS 2 (DN 50) and smaller shall
be threaded, except as required otherwise in a particular section.

G. Do not weld galvanized piping.

H. Use welding fittings, tees, wyes, reducers, eccentric reducers, and caps as required. Branches at
least two nominal pipe sizes less than the main may be made with "Weldolets" or "Thredolets"
installed with full size opening in larger pipe and in accordance with manufacturer's printed
instructions. Flanges shall be welded neck or slip-on pattern of class to suit the valves or
equipment connections. Flanges shall have machine bolts with hex nuts and washers.

I.  Each connection from risers to equipment shall contain at least three elbows or expansion joints.
Connections shall be so arranged that movement in piping due to expansion and contraction will
not be transmitted to the equipment.

J. Install unions and flanges in the piping at each item of equipment, control valve, and appliance, so
as to provide easy removal of the equipment, valve, or appliance, and to provide for easy removal
of coils.

K. Pitch water piping so that air in the system can be properly vented. Provide stop valves where
necessary to isolate parts of system for repairs without draining the entire system.

L. Special techniques: Follow the techniques for soldering and brazing pipe, fittings, and valves as
recommended by the manufacturer.

3.23 COPPER TUBING FOR WATER INSTALLATION

A. Solder joints for copper tubing: Clean ends of tubing and inside of fitting ends thoroughly with
emery cloth before applying flux.

B. Make flare joints in copper tubing with proper size flaring tool and in accordance with
manufacturer’'s recommendations.

C. Provide isolation fittings between copper and steel piping to prevent electrolysis.
D. Cut pipe with a tubing cutter or fine-tooth saw. Cuts made with a saw shall be true and square,

and the end shall be filed smooth with a fine-tooth file. Remove all marks and burrs with
sandpaper.
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PLASTIC PIPING INSTALLATIONS

Cut pipe true and square with a fine-tooth saw and file the end smooth with a fine-tooth file.
Remove all saw marks and burrs with sandpaper.

Clean connecting surfaces of both pipe and fitting with methyl ethyl ketone or acetone.

Apply solvent cement liberally with clean brush, first to fitting and then to pipe (outer surface and
end). Lap cement a minimum of 0.25 inch (6 mm) over depth of fitting.

Join pipe and fitting to full depth of fitting, giving fitting at least one-quarter turn on pipe to
distribute cement.

Pipe and fitting shall show a small fillet or bead completely around pipe without any voids, or fitting
shall be cut out and new fitting made up and installed. Allow a minimum of 48 hours drying time
for each joint.

INTERFACE WITH OTHER PRODUCTS

Where it is necessary to run pipes through walls, provide finished, permanent, waterproof
installation complete with inserts, sleeves, supports or hangers, seals, and other appurtenances
as required. Do not pierce, cut, or notch any footing or other structural member.

Waterproofing and dampproofing of the building shall be unharmed by the installation of the work.
Where pipe has to pierce waterproofing or dampproofing, including outside walls, the penetration
shall be made watertight. Waterproofing damaged or destroyed shall be repaired or replaced with
new waterproofing.

IDENTIFICATION
General: Do not apply identification until insulation and finish painting work is complete.
Equipment:

1. Stencil equipment with minimum two-inch (50-mm) -high letters or provide identification tags.
Clearly indicate equipment designation and area served.

2. Firmly fasten each identification tag to its appropriate piece of equipment with drive screws,
sheet metal screws, or rivets. Do not interfere with operation of, or damage the item being
marked.

Piping:

1. Mark by stenciling.
Mark to identify service with arrows showing direction of flow. Apply markings near building
walls where pipes enter or leave an accessible space and in intermediate locations so that
markings are no more than 30 feet (9 m) apart. They shall be readily visible to a person
standing on the floor.

3. Fully identify all piping installed as work of the project.

4. Mark pipe with letters of height and with colors as required by OSHA and conforming to ANSI
A13.1.

5. Identify every thermometer, gage, and control device.

6. Provide valve tags for all valves except stop valves on individual fixtures or equipment where
their function is obvious, or where the fixture or equipment is immediately adjacent. Numbers
shall correspond to those shown on the Valve Chart. Attach tags to valve shaft.
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D. Stencil ductwork after insulation is applied, if required, with minimum two-inch (50-mm)-high
letters, clearly identifying service (supply, return, exhaust) and showing direction of flow with
arrows. Mark ducts near the building walls where they enter or leave a space, and at intervals of
not more than 30 feet (9 m). Identification shall be visible to a person standing on the floor.

E. Ceiling identification tags: Provide on the access door or, in suspended ceilings, on the ceiling
support adjacent to the unit.

1. Valves: ldentify with the same number shown on the valve tag.
2. Terminal units above ceilings: Identify with unit description and number.

3.61 PIPING TESTS
A. Notify Owner at least one day prior to the actual test.

B. Test before pipes are concealed or insulated. Test the piping in sections as the work progresses,
so as not to delay progress of the building construction. Furnish pumps and gages required for
testing.

C. Conduct piping tests before connecting equipment that would be subject to damage from the test
pressure. Replace piping or fittings found defective with new material.

D. Bracing and supporting: Adequately brace and support piping during the test, so that no
movement, displacement, or damage results from the application of the test pressure.

E. Refrigerant piping: Test as specified in Section 232300.

F. Test the piping systems for not less than four hours to fulfill the conditions in the Piping Systems
Test Schedule at the end of this section.

G. Documentation of tests: Prepare a test report for each portion of piping tested, identified by
service, material, location, and pipe size. Include these items:

Date of test.

Starting and completion times.

Initial test pressure.

Final test pressure.

Problems or leaks detected.

Corrective actions taken.

Record of successful completion of testing.

Name, title, and signature of person conducting test.

N>R WN =

3.75  CLEANING AND PAINTING

A. Cleaning: Clean all piping and equipment. Where items are to be painted, clean ready for
painting.

B. Painting: Coordinate painting with requirements of Division 09. Paint the items identified below to
be painted. Use paint materials and systems specified in Division 09.

C. ltems to be painted:

1. Items identified below to have protective coating.
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2. Items furnished with manufacturer’s prime coat.
3. Mechanical rooms (including boiler, chiller, and air-handling unit rooms):

a. Insulation and uninsulated steel: Piping, pumps, tanks, and vessels.
b. Hangers and supports.

4. Piping and ductwork exposed in finished spaces, insulated and uninsulated.
5. Inside ducts behind registers, grilles, and diffusers.

Items not to be painted: Copper, stainless steel, and equipment furnished with manufacturer’s
finish.

Paint systems in mechanical rooms: Paint piping using colors in accordance with ANSI A13.1.

1. Galvanized steel: One coat of primer recommended for galvanized surfaces and one coat of
glossy alkyd enamel.

2. Ferrous metal: One coat of primer recommended for ferrous metal and one coat of glossy
alkyd enamel.

3. ltems protected with bituminous coating or rust-inhibitive primer: Finish coat of compatible
glossy enamel.

Paint systems for exposed piping and ductwork: Primer compatible with the substrate, whether
steel, galvanized steel, insulation jacket, or other material; one coat or two, if required to cover, to
match adjacent surfaces in color and texture.

Painting inside ducts behind registers, grilles, and diffusers: Matte black, compatible with
substrate and suitable for the temperatures at which the duct will operate, extending from the duct
opening to a depth such that no unpainted surface will be visible to a person standing on the floor
or adjacent balconies.

OPERATING INSTRUCTIONS (DEMONSTRATION)

Furnish the necessary technicians, skilled workers, and helpers to operate all the HVAC systems
and equipment of the entire project for one 8-hour day.

Where specified in technical sections, provide longer periods required for specialized equipment.

Instruct the Owner or designated personnel in operation, maintenance, lubrication, and adjustment
of all systems and equipment.

1. Instructions by manufacturer's technical representative for each type of equipment shall
include the performance of the recommended preventive maintenance procedures for that
equipment.

The Operating and Maintenance Manual shall be available at the time of the instructions, for use
by instructors and Owner personnel.

Record each instruction session only in DVD media format (video and audio format), including
both the sessions specified above and added sessions required in technical sections for
specialized equipment. Provide one complete set of DVDs with each Operating and Maintenance
Manual.

Schedule the general and specialized instruction periods for a time agreed upon by the Owner
and Architect.
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3.90 SCHEDULES
A. Piping Systems Test Schedule:
SYSTEM TEST ALLOWABLE MEDIUM
PRESSURE DROP
PSIG (kPa)
Heating water 125 (860) None Water
Chilled and chilled/heating water 125 (860) None Water
Fuel gas 100 (690) None *Air
* If pressure drops, locate leaks with soap and water solution
END OF SECTION 230500
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SECTION 230501 - EXCAVATION AND FILL FOR HVAC WORK
PART 1 - GENERAL
1.11  SECTION INCLUDES

A. Trenching, backfilling, and compacting for HYAC work underground inside the building and
extending five feet beyond exterior building walls.

B. Restoring and reseeding grassed areas.
1.14 RELATED SECTIONS
A. Cutting and patching: Division 01 and Section 230101.
B. Repairing pavements: Division 32.
C. Piping: Sections 231123, 232113, and 232115.
1.20 REFERENCES

A. ASTM D 1557: Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-
Ibs/cu ft (2700 kN-m/cu m).

1.30 SUBMITTALS
A. General: Submit in accordance with Division 01 and Section 230101.

B. Shop drawings: At the same scale as the contract drawings, showing field verified locations of
utilities, and proposed detailed trenching plan.

C. Product data:

1. Warning tape
2. Seed and mulch

D. Certifications: Test reports showing that compaction meets specified requirements.
PART 2 - PRODUCTS
210 MATERIALS
A. Backfill: Earth materials, free from perceptible amounts of wood, debris, or topsoil, free of frost at
the time of placement, and not containing marl or other elements which tend to stay in a plastic

state.

B. Underground warning tape: Polyethylene 0.004 inch (0.102 mm) thick for metallic lines, and for
non-metallic lines polyethylene both sides with metallic lining, six inches (152 mm) wide.

1. Colors: In accordance with APWA and AASHTO standards.
2. Markings: Repeated continuously along the entire length, legend appropriate for line being
identified.
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Grass seed: Fresh new-crop seed, 90 percent pure and 85 percent germination. Mix: 70 percent
Kentucky Bluegrass, 25 percent Red Fescue and 5 percent Red Top. Only strains of Kentucky
Bluegrass found adaptable to Maryland shall be acceptable.

Mulch: Free of sticks, weeds, or other foreign matter; either licorice root, tan root, or tan bark;
fibrous by-product of extraction. Use only one type throughout the project.

EQUIPMENT

Mechanical tampers for compacting backfill: Capable of exerting a blow equal to 250 pounds per
square foot (12 kPa) of area of the tamping face.

PART 3 - EXECUTION

3.05 PREPARATION

A. Contact local utility company underground information service (BGE Miss Ultility) before beginning
excavation outside buildings.

B. The general locations of underground utilities are indicated on the drawings and are not to be
assumed to be accurate or complete. Before beginning work, field check the area with the most
accurate instruments available, such as Fisher Labs' Pipe and Cable Locators.

3.20 INSTALLATION

A. Perform all excavating, cutting of paved areas, trenching, sheeting, shoring, backfilling, and
compacting required for the proper installation of the work. Repair of pavement is specified in
Division 32.

B. Where obstructions are encountered, obtain written approval and make necessary changes in
line, grade or location.

C. Protect existing utilities from damage during excavation and backfilling. Repair damaged new or
existing work at no addition to the contract sum. Bracing, shoring and other protection of existing
utilities is part of this work.

D. Do not damage or remove existing shrubs or trees including their root systems, without prior
notification to the Architect.

E. Provide temporary roadways over trenches with railings and other safeguards, including amber
blinker lamps or other warnings for night use.

F. Note the depths of footings. In cases where piping is in close proximity to or below footings and
where the natural earth under footings is disturbed, after the line is installed the voids shall be
filled up to bottoms of such footings with solid concrete.

3.24 CUTTING

A. Cut concrete and asphalt concrete with masonry saw prior to breaking it into smaller pieces for
removal.

B. Cut sidewalks perpendicular to the length at the closest existing joint that is a minimum of 24
inches back from either side of the top of the new trench.
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3.25 TRENCHING

A. Excavations inside the building shall be carefully planned. Stockpile excavated earth so as not to
interfere with other construction. Dig trenches to the proper depths, providing extra depressions
where required for hubs of pipes.

B. Excavations outside the building shall generally follow the routes indicated on the drawings.
Stockpile topsoil separately for later replacement. Excavations shall be of sufficient depths to
provide, unless indicated otherwise on the drawings, a minimum cover as follows:

1. Water piping: 42 inches (1067 mm).
2. Fuel piping: 30 inches (762 mm).

C. Trenches shall be of necessary depth and width for the proper laying of pipe with a minimum of 8
inches (205 mm) on each side of the joint.

1. The sides shall be as nearly vertical as practicable. Unless local regulations are more strict,
trenches 4 ft. (1220 mm) and deeper shall have shored sides as required by OSHA trenching
regulations.

2. The bottoms of trenches shall be accurately graded to provide uniform bearing and support for
each section of pipe on undisturbed soil at every point along its entire length, except for bell
holes and for the proper sealing of the pipe joints.

3. No greater length of trench shall be left open, in advance of the completed structure placed in
it, than can be completed in that day's operation.

4. Except where rock is encountered, do not excavate below the depths required. Where rock
excavation is required, excavate to a depth of at least 6 inches (150 mm) below the trench
depth and fill the overdepth with compacted crusher run or bank run stone or sand.
Unauthorized overdepths in excavation shall be backfilled with crushed stone, slag or gravel,
thoroughly compacted.

5. Whenever wet or otherwise unstable soil is encountered, it shall be removed to the depth and
extent directed, and the trench backfilled to the proper grade with crushed stone, slag or
gravel.

D. Should springs be encountered within the work area, or soft soil conditions at the elevations
required for load bearing, immediately notify the Architect and do not place any portion of the work
on such surfaces until instructions are received.

E. Furnish and maintain pumps, flumes, gutters, and appurtenances if required to keep the
excavations free from water. Water shall be directed to a point remote from building operations,
shown on the approved shop drawing.

3.26 BACKFILL

A. Place no backfill until the adjacent construction or the utility to be covered has been inspected,
tested, and approved.

B. Installing underground warning tape: Install in backfill above exterior buried lines not encased in
concrete. Select legend and color appropriate for type of line. Install metallic lined tape for non-
metallic lines. Install approximately 12 inches (305 mm) below grade.

C. HVAC systems backfill:

1. Backfill and compact in six-inch (150-mm) layers up to spring line of the pipe. The

installations shall then be inspected and tested.
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2. Following inspection, backfill in six-inch (150-mm) layers, each compacted, until the pipe has
a cover of not less than one foot (305 mm). Place the remainder of the backfill material in the
trench in eight-inch (200-mm) compacted layers.

3. Excavations improperly backfilled shall be reopened, then refilled and compacted to the
required grade and compaction, and smoothed off.

4. Open trenches across roadways or other areas to be paved shall be backfilled as specified
above, except that the entire depth of trench shall be backfilled in six-inch (150-mm) layers,
and each layer shall be mechanically compacted.

5. Completed work shall have uniform graded surface, in accordance with the surface and grade
indicated on the drawings.

D. Structure backfill:

1. Do not backfill against structures with cement mortar joints until the mortar is at least twelve
hours old.
3.27 COMPACTION

A. Test in accordance with the requirements of ASTM D 1557.

B. Compact under slabs, roads, and sidewalks to a 95 percent density.

C. Compact unpaved areas to a 90 percent density.

D. Backfill and compact trench in unpaved areas to within 4 inches (102 mm) of existing grade.
Furnish and install compacted select topsoil for the final layer to finish even with existing grade.
Remove surplus earth and rake unpaved areas for final planting.

E. Take particular care in compaction of earth under joints of HVAC piping.

3.28 SEEDING

A. Seed disturbed grass areas at the rate of 5 pounds (2.27 kg) per 1000 sq. ft. (92.9 sq. m), with the
seed mix specified.

B. Uniformly distribute seed with an approved machine to ensure a covering of plus or minus 1/4 inch
(6 mm). Sow half of the seed in one direction and the rest at right angles.

C. Do not seed during windy weather or when ground is wet or otherwise untillable. Seed between
the dates of March 1st to May 1st or August 15 to October 15 unless otherwise approved in
writing.

3.29 MULCHING

A. Mulch seeded areas immediately following seeding with fibrous mulch evenly applied at an
average rate of 2 tons per acre (4483 kg per hectare) so as to provide a loose depth of not less
than 2 inches (50 mm).

B. Wet down mulch, unless a heavy rain wets it, to the Architect's satisfaction, immediately after
application.
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3.41  RESURFACING

A. Resurface sidewalks, roads, streets, and other paved areas as work of this section, matching the
construction and finish of adjacent paving. Paving shall meet the requirements of Division 32.

END OF SECTION 230501
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SECTION 230502 - SLEEVES AND PLATES FOR HVAC PIPING

PART 1 - GENERAL

1.1

SECTION INCLUDES

Sleeves and escutcheon plates for piping systems.
Mechanical seals for piping penetrations.
SUBMITTALS

General: Comply with Division 01 and Section 230101.

Product data: Sleeves, plates, sealants, and mechanical penetration seals.

PART 2 - PRODUCTS

2.10

SLEEVES, PLATES, AND ACCESSORIES
Steel sleeves: Schedule 40 black steel pipe, ASTM A 53.
Copper sleeves: Type L, ASTM B 88 hard drawn.

Cast-iron sleeves: Extra heavy, equal to product of U.S. Pipe Co. with waterstop and ends as
shown on the drawings.

Plastic sleeves: Schedule 40 PVC, ASTM D 1785.
Sealing compound in walls and floors: Equal to the following:

1. Bare and insulated pipes carrying fluids 150 degrees F (65 degrees C) and below: Sika
Corporation “Sikaflex - la.”

2. Bare and insulated piping carrying fluids 151 degrees F (66 degrees C) and above: Dow
Corning Corporation “790 Silicone.”

Floor, wall and ceiling plates: Stamped or cast brass, hinged type as pipe size requires. Plates
shall have chrome finish.

Mechanical penetration seals: Equal to PSI “Link-Seal Modular Seals” or Calpico Sealing Link
“LINX”. Seals shall be modular mechanical type, consisting of interlocking synthetic links shaped
to continuously fill the annular space between the pipe and wall opening. Bolt and nut fasteners
for the seals shall be stainless steel for units used in penetrations below grade.

PART 3 - EXECUTION

3.20

INSTALLING SLEEVES

Install sleeves for piping, or piping with insulation continuous through sleeve, passing through
walls, partitions, beams, or slabs.

1. Exception: Where steel pipe penetrates a steel beam that is not part of a fire- or smoke-rated
assembly, no sleeve is required.
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B. Do not cut, drill, or burn structural steel for installation of piping without specific instructions from
the Architect.

C. Locations in nonfire-rated construction:

1. Install steel sleeves for penetrations of steel, iron, and insulated piping.

2. Install copper sleeves for penetrations of uninsulated copper tubing and piping.

3. Install plastic sleeves for penetrations of plastic piping. Plastic piping and sleeves are not
permitted in ceiling spaces used as HVAC system plenums, or in shafts used for building
HVAC air distribution.

D. Locations in floors and fire-rated construction: Sleeves used in piping penetrations through fire-
rated construction shall be an acceptable component of the through-penetration firestop assembly
as specified in Section 230507, Firestopping for HYAC Work.

1. Where firestop assembly is UL listed, sleeve material shall be as directed in the listing.
2. Where other specified approval and acceptance is required, sleeve shall be as described in
the approved assembly.

E. Install sleeves through walls and partitions flush with finished surfaces.

F. Sleeves through floors shall extend 0.375 inch (10 mm) above top of finished floor and be finished
neat and level. Sleeves through mechanical or equipment room floors shall extend one inch (25
mm) above finished floor. Provide projecting sleeves with anchor clips to prevent them from being
loosened and knocked down in the floor construction.

G. Sleeves for penetrations in kitchen and food service areas shall finish 0.375 inch (10 mm) above
floor or flush with wall surfaces and be neatly pointed up to fit snugly against floor or wall
materials. Seal space between pipe and sleeve with waterproof sealant or fire barrier as required,
and finish even with wall or floor with a light pouring of molten lead.

H. Sleeves for insulated piping with vapor barrier shall be large enough to pass piping and insulation.

I. Seal spaces between sleeves and pipe, or pipe insulation, in nonrated walls, with mineral wool.

J. Penetrations in exterior masonry or concrete walls and foundations:

1. Sleeves: Castiron, orin cast concrete may be core drilled.

2. Above grade: Mechanical penetration seal at outside face of wall.

3. Below grade: Mechanical penetration seals at outside and inside faces of wall.
3.25 INSTALLING PLATES

A. Piping passing through interior walls, partitions, floors, and ceilings in exposed locations shall be
fitted with wall, floor, and ceiling plates of size and depth to conceal sleeves. Secure plates firmly
in place with set screws.

B. Do not install floor or wall plates on pipes in the kitchen and food service areas.

END OF SECTION 230502
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SECTION 230503 - ACCESS DOORS FOR HVAC PIPING AND EQUIPMENT
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Access doors for concealed HVAC specialties requiring maintenance or manual operation.
1.14 RELATED SECTIONS
A. Valves: Section 230523.
B. Specialties: Section 230508.
C. Duct access doors: Section 233300.
D. Controls: Sections 230901 through 230923.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 230101.
B. Product data: Each type of access door.
PART 2 - PRODUCTS
2.01  ACCEPTABLE MANUFACTURERS
A. Wall and ceiling access doors:
Acudor Products Inc.
Cesco Products Company
Karp Associates, Inc.

Milcor, Inc.
Zurn Industries

arON =

221 WALL AND CEILING ACCESS DOORS

A. Doors: Provide Milcor model listed, or similar type and equal quality by another acceptable
manufacturer.

B. Types:

Fire-rated where occurring in fire-rated walls.

Style AP where occurring in acoustical plastered surfaces.

Style K where occurring in hard plastered surfaces.

Style M stainless steel where occurring in masonry or ceramic tile surfaces.
Style DW where occurring in drywall construction.

aorON=

C. Sizes: As required for access to the particular device, but no less than 16 by 16 inches (405 by
405 mm).

D. Finish: Brushed stainless steel.
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270 LABELS

A. For access doors to fire protection devices: OSHA and NFPA approved, describing the fire
protection device within.

B. Minimum lettering size: 0.5 inch (13 mm) high.
PART 3 - EXECUTION
3.20 INSTALLATION
A. Provide access doors in walls and inaccessible ceilings for concealed damper operators, duct
access doors, valves, and other concealed specialties and appliances that require manual

operation or maintenance.

B. Select appropriate size door for each particular application.

END OF SECTION 230503
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SECTION 230505 - EQUIPMENT CONNECTIONS FOR HVAC

PART 1 - GENERAL

SECTION INCLUDES

Equipment connections for HVAC equipment.

RELATED SECTIONS

Piping connections: Section 230500.

Lists of accessories: Suppliers of equipment specified in other divisions.
Wiring connections: Section 260521.

SUBMITTALS

General: Comply with Division 01 and Section 230101.

Product data: Any product required for connection but not specified in other sections.

PART 2 - PRODUCTS

Not used.

PART 3 - EXECUTION

3.20

A

INSTALLATION

Connect to HVAC equipment. Install valves, balancing cocks, thermometer wells, gage tappings,
control valves, air vents, strainers, and appurtenances as shown on diagrams on drawings and
specified under other sections of the specifications.

Connect to equipment requiring water, gas, or other piping connections, that is specified,
furnished and set in place in other divisions or listed on the drawings.

Provide water supply shutoff valves, gas shutoff valves, and unions at each item of equipment.
Where exposed adjacent to chromium-finished piping, the water shutoff valves shall be chromium
plated.

END OF SECTION 230505
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SECTION 230506 - CURBS AND FLASHINGS FOR HVAC PIPING AND EQUIPMENT
PART 1 - GENERAL
1.11  SECTION INCLUDES

A. Curbs, rails, and flashing devices for HVAC items and equipment penetrating roof and mounted
on roof.

B. Sound deadening materials for curbs supporting rooftop equipment.
1.14  RELATED SECTIONS

A. Rough carpentry: Division 06.

B. Air-handling units: Section 237322.

C. Rooftop packaged air-conditioning units: Section 237413.

D. Energy recovery and dedicated outdoor air units: Section 237200.
E. Ductwork: Section 233113.

F. Fans: Section 233400.
G. Ductless split-system units: Section 238127.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 230101.

B. Shop drawings: Roof curbs and rails, showing compatibility with roof membrane, insulation, and
slope, and configuration for the supported equipment.

1. If curbs are provided by curb manufacturer, coordinate with approved shop drawings provided
as specified in related equipment sections, to determine configuration of equipment requiring
curb support.

C. Product data: Each type of manufactured unit, accessory, and accessory material.

D. Certifications: For sound deadening materials, statement signed by the Architect stating that he or
she has inspected the installation of sound deadening materials in the roof curb(s) for rooftop
unit(s) which include compressors and that the installation is in accordance with the specifications
and drawings.

140 QUALITY ASSURANCE
A. Curbs and rails may be the product of the manufacturer of the equipment they support, or of a roof

curb and support manufacturer, provided they are equal to the products of the named
manufacturers and meet this specification.
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SEQUENCING

Coordinate installation of rooftop equipment and supports with roof structure and membrane.
Loads and penetrations shall not exceed or damage structural capacity or weathertightness.

PART 2 - PRODUCTS

2.10

A

2.20

2.21

MATERIALS
Wood-preservative-treated lumber: As specified in Division 06 and in Section 230500.
1. Application: Treat items indicated on the drawings, and the following:

a. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar
members in connection with roofing, flashing, vapor barriers, or waterproofing.

Sound control accessory materials:

1. Sealant: One-part nonsag urethane sealant, equal to Sika Corp. “Sikaflex-1a,” BASF
“MasterSeal NP1,” or Tremco “Dymonic.”

a. Bond breaker: Polyethylene, or as recommended by sealant manufacturer.

2. Exterior gypsum soffit board: 0.5-inch-thick.

3. Embedding compound: As recommended by gypsum board manufacturer.

4. Acoustical lining: ASTM C 1071, Type II, rigid, 2 inches thick, ASTM C 423 (Type A
mounting) NRC at least 0.95.

PENETRATIONS OF SINGLE PIPE OR VENT

Basis-of-design product: Subject to compliance with requirements, provide the specified product,
or comparable product by another manufacturer.

Boot for water piping through flat roof: Equal to EImdor/Stoneman Engineering and Manufacturing
Co. 1100-4, 4-Ib (1.8 kg per 0.09 sq. m) lead boot, 8-inch (205-mm) skirt; top counterflashing
fitting and waterproofing compound.

Vents through roof from steam or steam condensate return piping, and from steam condensate
receivers: Stack flashing fitting designed for threaded connection to vent pipe and extension, with
integral counterflashing, painted cast iron, equal to Josam 26440, or product of Zurn or Jay R.
Smith.

PENETRATIONS OF GROUPS OF PIPES

Basis-of-design product: Subject to compliance with requirements, provide the specified product,
or comparable product by another manufacturer.

Where a group of pipes penetrates the roof, provide a curb assembly equal to RPS Corporation
Style RC. Assembily shall include curb, cover, and boots and clamps for the number of lines
shown on the drawing. Curb shall be a minimum of 18-gage galvanized steel, unitized
construction with integral base plate insulated with 3-pound (48 kg/m?®) density insulation, 2 by 2
inch (50 by 50 mm) nailer, acrylic-clad ABS plastic cover, and fastening screws. Boots shall be
graduated step design EPDM rubber, with stainless-steel lock clamps.
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2.22 CURBS AND RAILS

A. Basis-of-design product: Subject to compliance with requirements, provide the specified product,
or comparable product by one of the following:

Curbs Plus, Inc.

Pate Co.

Roof Products & Systems (RPS) Corp.
ThyCurb Division, ThyBar Corp.

Pob=

B. Fabricate each curb and rail in accordance with certified equipment drawings supplied by the
equipment manufacturer, and with details on the drawings. Select style and configuration as
required by roof membrane, insulation, and slope.

1. Height: Atleast 12 inches (305 mm) above top of insulation, except as otherwise shown on
drawings.

a. Fans ventilating kitchen hoods: At least 24 inches (610 mm), or more if required to place
discharge of fan 40 inches (1016 mm) above roof surface.

2. Steel: 18 gage, galvanized.

3. Construction: Monolithic, with all welded components, fully mitered corners, factory- attached
wood nailer, and steel counterflashing.

4. Insulation: Fiberglass board, 3 Ibs (48 kg/m®) density, 1.5 inches (38 mm) thick.

C. Curbs for condensing units 5 tons and smaller: Equal to Pate pedestal curb with solid top and
“Dektite” flashing system, size to fit each unit.

1. Top: Plywood of adequate thickness and reinforcement to support unit, covered with no less
than 18 gage galvanized steel counterflashing cap.

2. Pipe and conduit flashings: EPDM with ribbed aluminum base with mounting holes for screws,
designed for field mounting on curb.

a. Number: One for each pipe and conduit to the supported unit.
b. Size: To suit pipe and conduit required for the unit.

272 ROOFTOP PIPE SUPPORT SYSTEM

A. Equal to Caddy “Pyramid ST” Series PSF UV-stabilized; polyethylene, polypropylene, and hot-dip
galvanized strut-based support, 10 inches minimum strut length by 4 inches in height.

B. Provide manufacturer’s standard pipe clamps and accessories designed for strut system, as
required for size, material, and configuration of air-conditioning condensate lines across roof.

PART 3 - EXECUTION
3.20 INSTALLATION, GENERAL
A. Flashing of roofing felts into clamping devices of sleeves through roof, and flashing and

counterflashing of pipe curb assemblies and of roof rails and curbs shall be as specified under
Division 07.
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B. Securely attach curb to roof construction with a 6-inch-(150-mm) wide wood frame the thickness
of the roof insulation, with countersunk flat-head 0.375-inch (10-mm) diameter cadmium-plated
through bolts with washer and double nuts on underside of structural framing around roof opening.
Secure curb to wood frame with No. 10 cadmium-plated wood screws.

1. Place bolts and screws on maximum 12-inch (305-mm) centers, with no fewer than two for
each side of rail, curb, or frame.

C. Where dissimilar metals would come in contact with each other, coat them with bituminous
protective coating or other coating compatible with adjacent materials.

3.21  INSTALLING ACCESSORY SOUND-DEADENING MATERIALS

A. Inside the perimeter of the curb, cover roof deck with gypsum board fit in tightly, joints and voids
filled in with embedding compound, and edges sealed.

B. Over gypsum board, install two layers of acoustical lining. Install one layer of gypsum board
between the two layers of acoustical lining, and one over the top layer of acoustical lining. Fill
joints and voids and seal edges of each layer of gypsum board.

C. Applying sealant:

1. Clean surfaces and install bond breaker.
2. Install sealant to a maximum depth of 0.5 inch, minimum depth 0.25 inch. Sealant is
moisture-cured; assure adequate exposure to air.

D. Protect sound-deadening materials from weather until equipment has been installed and flashed
weathertight.

3.22  INSTALLING ROOFTOP PIPE SUPPORT SYSTEM

A. Where air-conditioning condensate lines cross roof from equipment to drain, support on rooftop
support system.

B. Use clamps and fasteners compatible with piping.
C. Follow manufacturer’s instructions.
3.60 FIELD QUALITY CONTROL
A. Notify the Architect at least two days in advance of the time when the installation of sound-
deadening materials will be complete. Do not cover the work until the Architect has inspected it
and signed the certificate required in the article “Submittals” in Part 1 above, stating that the

installation of sound deadening is in accordance with the specifications and drawings.

END OF SECTION 230506
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SECTION 230507 - FIRESTOPPING FOR HVAC WORK
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Through-penetration firestopping in fire-rated construction.
B. Through-penetration smoke-stopping in smoke partitions.
1.14 RELATED SECTIONS
A. Sections specifying requirements for LEED rating are specified in Division 01.
B. Sleeves and plates: Section 230502.
C. Ductwork: Section 233113.
1.20 REFERENCES

A. Underwriters Laboratories

1. UL Fire Resistance Directory
2. UL 1479: Through Penetration Firestops.

B. American Society for Testing and Materials Standards:
1. ASTM E 814: Standard Test Method for Fire Tests of Through-Penetration Firestops.
1.21  DEFINITIONS

A. Assembly: Particular arrangement of materials specific to given type of construction described in
referenced documents.

B. Barriers: Time-rated fire walls, smoke barrier walls, time-rated ceiling/floor assemblies and
structural floors.

C. Firestopping: Methods and materials applied in penetrations and unprotected openings to limit
spread of heat, fire, gasses and smoke.

D. Penetration: Opening or foreign materials passing through or into barrier or structural floor such
that full thickness of rated materials is not obtained.

E. Sleeve: Metal fabrication or pipe section extending through thickness of barrier and used to
permanently guard penetration. Sleeves are described as part of penetrating system in other
sections and may or may not be required.

F. System: Specific products and applications, classified and numbered by the rating agency to
close specific barrier penetrations.

1.25 SYSTEM DESCRIPTION

A. Design requirements:

FIRESTOPPING FOR HVAC WORK 230507 -1
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1. Fire-rated construction: Maintain barrier and structural floor fire resistant ratings including
resistance to cold smoke at all penetrations.

2. Smoke barrier construction: Maintain barrier and structural floor resistance to cold smoke at
all penetrations.

1.30 SUBMITTALS

A. General: Comply with Division 01 and Section 230101.

B. LEED submittal:

1. Product data for Indoor Environmental Quality (IEQ) Credit 4.1: For penetration firestopping,
including printed statement of VOC content and chemical components.

C. Product data: Manufacturer’s specifications and technical data including the following:

1. Detailed specification of construction and fabrication.
2. Manufacturer’s installation instructions.

D. Shop drawings: Submit firestop assemblies and devices for all openings and through penetrations
in fire-rated construction. Indicate dimensions, description of materials and finishes, general
construction, specific modifications, component connections, anchorage methods, hardware, and
installation procedures, plus the following specific requirements.

1. Details of each proposed assembly identifying intended products and applicable rating agency
classification.

2. Manufacturer or manufacturer’s representative shall provide qualified engineering judgments
and drawings relating to conditions where rated assemblies do not exist.

E. Quality control submittals:

1. Statement of qualifications.

F. Applicators’ qualifications statement:

1. List past projects indicating required experience.

G. Certifications: Letters or forms showing acceptance by local authorities for systems without
acceptance by a rating agency.

140 QUALITY ASSURANCE

A. Products and assemblies shall be tested and labeled by an independent, nationally recognized
testing and labeling authority.

B. Comply with requirements for LEED certification specified in Division 01.

C. Installer's qualification: Firm experienced in installation or application of systems similar in
complexity to those required for this project, plus the following:

1. Acceptable to or licensed by manufacturer, state, or local authority where applicable.

2. Atleast 2 years’ experience with systems.

3. Successfully completed at least 5 projects of comparable scale, using these systems.
FIRESTOPPING FOR HVAC WORK 230507 - 2
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D. Local and state regulatory requirements: Obtain acceptance for proposed assemblies not
conforming to specific rating agency classifications or rated assemblies.

E. Materials shall have been tested to provide fire rating at least equal to that of the construction in
which they are to be installed.

F. VOC content: Field-applied adhesives and sealants, limits per South Coast Air Quality
Management District (SCAQMD), Rule No. 1168.

1.50 DELIVERY, STORAGE, AND HANDLING
A. Packing and shipping:

1. Deliver products in original unopened packaging with legible manufacturer’s identification.
2. Coordinate delivery with scheduled installation date, allow minimum storage at site.

B. Storage and protection: Store materials in a clean, dry, ventilated location. Protect from soiling,
abuse, moisture and freezing when required. Follow manufacturer’s instructions.

1.60 PROJECT CONDITIONS
A. Environmental requirements:

Furnish adequate ventilation if using solvent.

Furnish forced-air ventilation during installation if required by manufacturer.

Keep flammable materials away from sparks or flame.

Provide masking and drop cloths to prevent contamination of adjacent surfaces by
firestopping materials.

Comply with manufacturing recommendations for temperature and humidity conditions before,
during and after installation of firestopping.

PN~
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1.80  WARRANTY

A. General project warranty and correction period, as required in general conditions and Division 01,
requires repair or replacement of materials or systems which fail in joint adhesion, co-adhesion,
abrasion resistance, weather resistance, extrusion resistance, migration resistance, stain
resistance, or general durability or appear to deteriorate in any other manner not clearly specified
by submitted manufacturer’s data as an inherent quality of the material for the exposure indicated.

PART 2 - PRODUCTS
2.01  ACCEPTABLE MANUFACTURERS
A. Acceptable manufacturers and products: Those listed in the UL Fire Resistance Directory for the

UL System involved, or rated for the application by Warnock Hersey or by another acceptable
rating agency.
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220 THROUGH-PENETRATION FIRESTOPPING OF FIRE-RATED CONSTRUCTION

A. Provide systems or devices listed and labeled by a rating agency, and conforming to the
construction type, penetrant type, annular space requirements and fire rating involved in each
separate instance. The system shall be symmetrical for wall applications. Systems or devices
shall be asbestos-free.

1. Additional requirements: Withstand the passage of cold smoke either as an inherent property
of the system or by the use of a separate product included as a part of the rated system or
device, and designed to perform this function.

222 SMOKE-STOPPING AT SMOKE PARTITIONS

A. Through-penetration smoke-stopping: Any system complying with the requirements for through-
penetration firestopping in fire-rated construction is acceptable, provided that the system includes
the specified smoke seal or will provide a smoke seal. The length of time of the fire resistance
may be disregarded.

2.70 ACCESSORIES

A. Fill, void or cavity materials and forming materials: Classified for firestopping use, or included in a
rated firestopping assembly, by a rating agency.

PART 3 - EXECUTION
3.02 EXAMINATION

A. Verification of conditions: Examine areas and conditions under which work is to be performed and
identify conditions detrimental to proper or timely completion.

1. Verify barrier penetrations are properly sized and in suitable condition for application of
materials.
2. Do not proceed until unsatisfactory conditions have been corrected.
3.05 PREPARATION

A. Clean surfaces to be in contact with penetration seal materials, of dirt, grease, oil, loose materials,
rust, or other substances that may affect proper fitting, adhesion, or the required fire resistance.

3.20 INSTALLATION

A. Provide firestop devices or assemblies for every opening and penetration in floors or fire-rated
construction.

B. Install penetration seal materials in accordance with printed instructions of the rating agency and
in accordance with manufacturer’s instruction.

C. Ensure an effective smoke barrier in each sealed penetration. Install smoke stopping as specified
for firestopping.

D. Protect materials from damage on surfaces subject to traffic.

FIRESTOPPING FOR HVAC WORK 230507 - 4
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E. Where large openings are created in walls or floors to permit installation of pipes, ducts, or other
items, close unused portions of opening with firestopping material tested for the application.

3.60 FIELD QUALITY CONTROL
A. Examine penetration seals to ensure proper installation before concealing or enclosing them.
B. Keep areas of work accessible until inspection and acceptance by applicable authorities.

C. Before substantial completion, patch and repair firestopping cut or penetrated by other
construction work.

3.70  ADJUSTING AND CLEANING
A. Clean up spills of liquid components.
B. Neatly cut and trim materials as required.
C. Remove equipment, materials and debris, leaving area in undamaged, clean condition.

END OF SECTION 230507
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SECTION 230508 - HVAC PIPING SPECIALTIES
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Specialties for piping systems.
1.14  RELATED SECTIONS
A. Piping: Sections 231123 and 232113.
B. Access doors: Section 230503.
C. Expansion tanks and air separators: Section 230509.
1.30 SUBMITTALS

A. General: Comply with Division 01 and Section 230101.

Victory Villa Elementary School
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B. Product data: For each specialty included in the work. Include rated capacities of selected
equipment and manufacturer's installation instructions where applicable. Indicate materials,
finishes, dimensions, required clearances, methods of assembly of components; and piping and

wiring connections.
PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS

A. Flexible connections, NPS 2.5 through 12:

1. Amber/Booth

2. Dunlop, Inc.

3. Garlock Mechanical Packing Division

4. Keflex (Flex-Weld Inc.)

5. Mason Industries, Inc.

6. Metraflex

7. US Hose Corporation/Senior Flexonics
B. Gaskets:

1. Garlock Mechanical Packing Division
2. Manville

C. Dielectric nipples:

Anvil International

Elster Perfection

Precision Plumbing Products, Inc.

Sioux Chief Manufacturing Company, Inc.
Victaulic Company of America

aorwON=

D. Water strainers:
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Keckley

Mueller Steam Specialty
Spirax Sarco Inc.

Tate Andale, Inc. “Guardian”
Watts Industries, Inc.

arON=

E. High-capacity automatic air vents:

Amtrol Inc.

Hoffman Specialty Div. of ITT Industries
Spirax Sarco Inc.

Spirotherm, Inc.

Taco, Inc.

arON=

F. Automatic air vents:

Hoffman Specialty Div. of ITT Industries
ITT Bell and Gossett

Spirax Sarco Inc.

Spirotherm, Inc.

Taco Inc.

arON=

G. Manual air vents:

1. ITT Bell and Gossett
2. Taco, Inc.

H. Water solenoid valve:
1. Automatic Switch Company (ASCO)
I.  Water pressure reducing valves:

1. Spence Engineering Company Inc.
2. Watts Industries Inc.

J. Chemical feeder:

1. Neptune Chemical Pump Company
2. Vulcan Laboratories Inc.

2.21  FLEXIBLE CONNECTIONS, WATER

A. Flexible connections NPS 1.5 through 12 (DN 40 through 300) for pumps only: Equal to Mason
Industries, Inc. Type SFEJ. Units shall have Class 150 flanged ends with multi-layered kevlar tire
cord fabric reinforced with peroxide cured EPDM cover, liner and fabric frictioning. Connectors
shall be installed with control rods designed with 1/2 inch (12 mm) thick neoprene washer
bushings large enough in diameter to withstand the thrust at 1000 psi (70 kg/cm?) maximum on
the washer area. Bursting pressure shall be a minimum of three times Operating Pressures.
Allowable movements and pressures shall be in accordance with the following:

HVAC PIPING SPECIALTIES 230508 - 2
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. . Operating Pressures
Pipe Size Length Face Axial . AX|aI. Transverse Angulgr Psi (Bar)
NPS (DN) to Face Compression Elongation Movement Deflection at Operating Temperatures
Inches (mm) Inches (mm) Inches (mm) Inches (mm) Degrees (Rad) 170F(77C)  250F(121C)

1.5 (40) 21 (0.37)
2 (50) 20 (0.35)
2.5 (65) 4.0 (102) 0.625 (16) 0.5(12) 0.375 (9.5) 19 (0.33)
3(75) 18 (0.31)
4 (100) 17 (0.30)
5 (125) 16 ( 0.28) 250 (17) 215 (14)
6 (150) 15 (0.26)
8 (200) 6.0 (150) 1(25) 0.625 (16) 0.625 (16) 14 (0.24)
10 (250) 13 (0.23)
12 (300) 12 (0.21)

B. Flexible connections NPS 2 (DN 50) and smaller: Equal to Senior Flexonics Series BSN,
stainless steel with threaded ends in steel pipe and Series BRC, bronze with solder ends in

copper pipe.

C. Flexible connections NPS 2.5 through 12 (DN 65 through 300): Equal to Metraflex Company Type
MLP. Units shall have 150 psi flanged ends with corrugated Type 321 stainless-steel inner tube
and stainless-steel wire braid outer shield.

224  GASKETS, UNIONS, AND DIELECTRIC NIPPLES

A. Gaskets for flanged joints: Cross-laminated long fiber composition suitable for service,
temperature, pressure and liquid with which they come in contact.

B. Unions NPS 2 (DN 50) and smaller: Malleable iron, Class 150, ASME B16.39, equal to Anvil
International with ground bronze seats, or soldered type brass unions of equal quality.

C. Dielectric nipples:

1. General: Completely isolate dissimilar metals so that electric current is below 1 percent of the
galvanic current which would exist with metal-to-metal contact. Gaskets approved for the
medium carried by the piping system.

2. Dielectric nipples: Electroplated steel nipple with inert and noncorrosive, thermoplastic lining;
plain or threaded ends; and 300-psig (2070-kPa) minimum working pressure at 225 degrees F
(107 degrees C).

3. Grooved piping: "Dielectric Waterway Fittings" equal to Victaulic Co. "Clearflow" steel
threaded ends or thread to Victaulic groove with opaque, high-temperature thermoplastic
copolymer liner designed for use at temperatures up to 225 degrees F (107 degrees C) and
pressure up to 300 psi (2068 kPa). Complete with ring groove to lock steel casing to plastic
liner.

HVAC PIPING SPECIALTIES 230508 - 3
©2016 James Posey Associates, Inc. 6535-15




2.25

Victory Villa Elementary School
Replacement School

PSCP #03.057.17 LP
ARA-209-17

WATER SPECIALTIES
Y-type strainers:

1. Equal to Spirax Sarco Model IT threaded or Model Cl flanged.

2. For use in copper piping: Spirax Sarco Model BT threaded.

3. Screens in Y-type strainers: Stainless-steel having maximum 0.045-inch (1.2-mm)
perforations.

High-capacity automatic air vent: For releasing air from hot or cold water lines. Float-operated
type with minimum 7 cfm (3.3 L/s) capacity.

1. Materials: Cast-iron body and cover; stainless-steel valve pin and seat, and float; gasket
conforming to ASTM F 104; high-strength steel cap screws.

2. Operating limits: Maximum pressure 250 psig (1725 kPa); maximum temperature 300
degrees F (149 degrees C); hydrostatic pressure to 350 psig (2415 kPa).

Automatic air vent: Water vent designed for use on high pressure hot or cold water mains.
Includes safety drain connection for discharging moisture entrained in the vented air. Tapped at
top for 1/8-inch IPS (DN 6) built-in check valve.

1. Materials: Cast brass body.
2. Operating limits: Maximum operating pressure 150 psi (1035 kPa); hydrostatic pressure to
450 psi (3105 kPa).

Manual air vent: 150 psig (1035 kPa) working pressure, 212 degrees F (100 degrees C)
maximum operating temperature.

Water solenoid valve: Normally closed type, PTFE seal, 120-V coil, equal to Automatic Switch
Co., ASCO 8210 in sizes up to NPS 3 (DN 80).

Pressure relief valves: ASME rated, NB approved, automatic reseating type conforming to ANSI
221.22.

1. Provide straight pressure type where installed in pipe lines and for protection of coils and cold
water vessels.

2. Provide combination pressure and temperature type where installed for hot water tanks and
vessels.

Water pressure-reducing valves NPS 2 (DN 50) and smaller: Equal to Spence Model D-36, high-
capacity, directly operated, designed for variable flow rate while maintaining close regulation of
the reduced pressure. Construction: Single-seated, opening in the direction of flow, with a soft
disc; cast bronze with threaded ends suitable for maximum inlet conditions of 300 psi (2070 kPa)
at 160 degrees F (71 degrees C). Provide proper spring for range indicated on the drawings.
Valve shall meet ASSE Standard 1003 and MIL-V-18146.

Water pressure-reducing valves NPS 2.5 (DN 65) and larger: Equal to Spence Type D-34, single-
seated, packless for dead-end service, flanged, ANSI B16.1 Class 125, sizes as shown on the
drawings. The valves shall prevent pressure fluctuations without the use of surge chambers or
other cushioning devices. Delivery pressure shall be adjustable within a minimum range of 20 psi
(138 kPa).
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CHEMICAL FEEDER
Five gallon capacity, cast-iron or welded-steel body, rated for pressure of 200 psi, complete with

capped filling opening, connections, inlet, outlet and drain valves, and accessories, as detailed on
the drawings.

PART 3 - EXECUTION

3.20 INSTALLATION, GENERAL

A. Plastic piping specialties are not permitted in HVAC system ceiling plenums or shafts used to

convey building HVAC air distribution.
3.21 INSTALLING FLEXIBLE CONNECTIONS

A. Make connections to base-mounted heating and chilled water pumps and to air-handling units with
flexible connections, unless coils in air-handling units are otherwise isolated. Flexible connections
may also be used in connections to other equipment to provide for proper alignment of piping with
connection flange on equipment. Piping on house side of flexible connections shall be securely
anchored.

3.23  INSTALLING GASKETS, FITTINGS, AND DIELECTRIC NIPPLES

A. Gaskets shall be installed in accordance with manufacturer’'s recommendations.

B. Pipe connections to fixtures, control valves, equipment and appliances shall be provided with
unions or flanges so that the units may be disconnected and replaced without damage to the pipe.

C. Provide dielectric nipples between copper and steel piping NPS 0.5 through 2.5 (DN 15 through
65).

3.24  INSTALLING WATER SPECIALTIES

A. Provide specialties for each piping system and for heat transfer elements, as indicated.

B. Install valves, Y-type strainers, balancing fittings, vacuum breakers, and appurtenances for unit
heaters, heating and cooling coils, and heating and cooling elements.

C. Automatic fill for the hydronic systems shall be as diagramed on the drawings. The pressure-
reducing valves and pressure-relief valves shall be line size and adjusted to the pressures
indicated on the drawings.

D. In hydronic systems, provide automatic air vents where indicated and at each high point in piping.
Provide 0.375-inch (DN 10) copper tubing from each automatic vent to discharge into main relief
lines which discharge into nearest service tank or floor drain. Provide high-capacity type near
expansion tank or air separation tank and where indicated. Install manual air vents at each
terminal unit.

E. Install relief valves for devices where required by governing codes. Relief valve discharge shall
be piped as indicated or to the nearest floor drain or to within six inches of the floor beside unit.

HVAC PIPING SPECIALTIES 230508 - 5
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3.26  INSTALLING CHEMICAL FEEDER

A. Install on steel angle supports, complete with connections and accessories, as shown on the
drawings. Assure that cap is in place and operable.

END OF SECTION 230508
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SECTION 230509 - HVAC EXPANSION SYSTEM
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Precharged bladder-type expansion tank and tangential air separator with vent.
1.14  RELATED SECTIONS
A. Piping: Section 232113.
B. Supports: Section 230529.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 230101.

B. Product data: Each type of expansion system or tank, including each relief and air separation
device and all accessories.

PART 2 - PRODUCTS
2.01  ACCEPTABLE MANUFACTURERS

A. Basis-of-design product: Subject to compliance with requirements, provide the specified and
scheduled products, or comparable products by one of the following:

1. Expansion tanks:

a. Amtrol, Inc.

b. Armstrong Pumps, Inc.

c. Bell and Gossett Domestic Pump Div of ITT
d. Taco

e. Wessels

2. Tangential air separators:

Amtrol, Inc.

Bell and Gossett Domestic Pump Div of ITT
Patterson

Taco

aoow

2.31 BLADDER-TYPE EXPANSION TANK

A. Pressurized bladder-type tank, Taco CA or CBX model number scheduled on the drawings,
containing impermeable bladder which separates the air cushion from the system water.
Operating temperature: 240 degrees F maximum. Precharge to system fill pressure.

B. Shell: Welded steel, constructed, tested and stamped in accordance with ASME BPV for Unfired
Pressure Vessels for a working pressure of 125 psi (860 kPa), Lined with protective coating.

C. Bladder: Butyl rubber, flexible but not stretchable under working conditions, removable for
inspection.

HVAC EXPANSION SYSTEM 230509 - 1
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D. Size and capacity: Shown on the drawings.

E. Supports: For horizontal or vertical support on concrete equipment foundation, as diagramed on
the drawings.

2.34 TANGENTIAL AIR SEPARATOR

A. Air separator: Amtrol, Bell & Gossett, or Taco tangential type, designed to eliminate free and
entrained air from the system.

B. Construction: Welded black steel, ASME constructed and labeled for 125 psig (860 kPa)
working pressure.

1. Connections:
a. NPS 2.5 (DN 65) and larger: Flanged.

2. Air-removing element: Perforated stainless-steel air collector tube.
3. Size: Line size unless otherwise noted on the drawings.

236 AUTOMATIC AIR VENT

A. As specified in Section 230508, HVAC Piping Specialties. Float type vent, size and capacity
recommended by manufacturer for tank and system.

PART 3 - EXECUTION
3.21  INSTALLING EXPANSION TANKS
A. Follow manufacturer’s instructions and recommendations.
B. Install piping, air separation apparatus, and vents as diagramed on drawings.
C. Install supports as shown on drawings.
3.22 INSTALLING AIR SEPARATOR
A. Suspend from overhead hanger.
B. Provide transition fittings if required to match size of pipe and size of air separator connection.
C. Provide automatic air vent and install drain pipes between vent and floor drain.
3.75 CLEANING

A. Remove and clean air separator air-removing element after 24 hours operation, and after 30 days
operation.

3.81  OPERATING INSTRUCTIONS
A. As specified in Section 230500, provide operating instructions.

END OF SECTION 230509
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT
PART 1 - GENERAL
1.11  SECTION INCLUDES

A. Unless otherwise specified in a particular section or required for a particular application, motors
shall conform to the following requirements, whether factory-installed or field-installed.

1.13 PRODUCT FURNISHED BUT NOT INSTALLED UNDER THIS SECTION
A. Motor capacitors: Section 260521, Wiring Connections.
1.14 RELATED WORK SPECIFIED ELSEWHERE

A. Pumps: Section 232123.

w

Chillers: Section 236419.

Air-handling units: Section 237322.

o O

Air-conditioning units: Section 238127.

m

Energy recovery and dedicated outdoor air units: Section 237200.

m

Fans: Section 233400.

Unit heaters: Section 238239.

r ©

Fan-coil units: Section 238219.

Variable frequency drives: Section 262923.
J. Variable refrigerant system: Section 238128.
K. Packaged rooftop unit: Section 237413.
L. Condensing unit: Section 236313.
1.20 REFERENCES
A. NEMA MG 1: Motors and Generators.
B. NEMA MG 10: Energy Management Guide for Selection and Use of Polyphase Motors.
C. NEMA MG 11: Energy Management Guide for Selection and Use of Single-Phase Motors.
D. UL 508: Industrial Control Equipment.
1.21  DEFINITIONS

A. Energy efficient motor: Motor meeting the nominal and minimum efficiency levels listed for its
horsepower and speed in Table 12-10 of NEMA MG 1.

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 230513 -1
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B. Nominal efficiency: Efficiency as defined in Table 12-8, Efficiency Levels, in NEMA MG 1, and
identified on the motor nameplate.

1.30 SUBMITTALS
A. General: Comply with Division 01 and Section 230101.
B. Product data:

1. Motors and drives not provided with equipment: Show nameplate data and ratings;
characteristics; mounting arrangements; size and location of winding termination lugs, conduit
entry, and grounding lugs, and coatings.

2. Motor capacitors.

C. Wiring diagrams required for the proper installation of mechanical equipment.

D. Submit product data which verifies compliance with ASHRAE 90.1 or provide certified
performance ratings by a qualified independent testing agency.

E. Certifications:
1. Actual motor power factor for each motor, certified test results for each motor proposed for
use on this project.
2. Field test showing corrected power factor, if required.
3. Motors controlled by variable frequency controllers: Certification that motor meets specified
requirements.
140 QUALITY ASSURANCE

A. Actual motor power factor shall be tested and certified by an independent testing laboratory.

B. Where power factor is field tested as required in “Power Factor” in Part 2 below, specialist
performing tests shall be acceptable to the local authorities having jurisdiction.

C. UL label and local testing (if required): As specified in Section 230500, Common Work Results for
HVAC.

D. HVAC equipment shall meet the energy performance requirements of ASHRAE 90.1.
144 REGULATORY REQUIREMENTS

A. Motors shall conform to the requirements of NEMA MG1 and applicable portions of the National
Electric Code (NEC, NFPA 70).

PART 2 - PRODUCTS

2.01  ACCEPTABLE MANUFACTURERS

A. Motors:
1. Baldor Electric Co.
2. Marathon
3. Rockwell
4. Siemens
COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 230513 -2
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5. A.O. Smith
6. Toshiba International

Motor capacitors:

1. ABB Power Distribution
2. Commonwealth Sprague
3. General Electric

BASIC MOTOR REQUIREMENTS

Capacity: Each motor shall have sufficient capacity and torque to start, accelerate, and operate
the machine it drives without exceeding the motor nameplate rating at the speed specified, or at
any speed and load which may be obtained by the drive actually furnished.

Starting: Each automatically controlled motor shall be capable of starting as frequently as the
control sequence may demand. Motors not automatically controlled shall be capable of making no
fewer than 4 starts per hour.

Loads: Belt-connected motors shall be equipped with shafts and bearings designed to withstand
both the normal connected loads of the drive furnished, and momentary loads imposed during
acceleration.

Ratings: Motors shall be rated for continuous duty at 100 percent of rated capacity, and
temperature rise shall be based on ambient temperature of 40 degrees C.

Phase: Unless otherwise indicated, motors one-half horsepower and larger shall be polyphase
and motors smaller than one-half horsepower shall be single-phase motors.

Motor construction:

1. Motors for fans, air handling units, and pumps, unless specified otherwise in the equipment
section, shall be open drip-proof NEMA design B construction.

2. Motors where indicated or specified, motors mounted outdoors, shall be totally enclosed, fan-
cooled (TEFC) extra severe-duty. Motors outdoors inside weather-tight enclosures may be
open drip-proof type.

Efficiency: The term “energy efficient” is defined in the article “Definitions” in Part 1 above.

1. Single-phase motors, alternating-current fractional horsepower, rated 1/20 to 1 horsepower,
250 volts or less: NEMA MG 11, types and efficiencies selected for their applications.

2. Polyphase motors, medium alternating-current, squirrel-cage, 1 to 500 horsepower, 600 volts
or less: NEMA MG 10, energy-efficient types selected for their application. Nominal full-load
efficiencies shall meet or exceed ratings of Table 12-10 of NEMA MG 1.

3. Motors for packaged hermetic and semi-hermetic refrigeration compressors need not comply
with these efficiency requirements but they shall comply with the requirements indicated for
power factor and power consumption.

SINGLE-PHASE MOTORS
Permanent split-capacitor or split-phase type.

Bearings: Sealed, prelubricated ball-bearing type.

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 230513 -3
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2.22 POLYPHASE MOTORS

A. NEMA MG1 Design B.

B. Stator: Copper windings.

C. Rotor: Squirrel cage.

D. Bearings: Doubly shielded, prelubricated ball bearings suitable for radial and thrust loading of
connected equipment.

E. Temperature rise shall not exceed insulation rating.

F. Insulation: Class F.

G. Motors used with inrush controllers: Match wiring requirements for indicated controller with
required motor leads brought to motor terminal box to suit control method.

H. Horsepower/frame relationship: NEMA Standard for T frame motors.

I.  Motor frame and endshields: Cast iron.

J.  Conduit box: Either steel or aluminum, diagonally split and rotatable in 90-degree increments,
with grounding provision.

K. Finishes:

1. External hardware: Plated to resist corrosion.

2. External paint: Industrial enamel.

L. Nameplates: Stainless steel or aluminum, and stamped in accordance with NEMA MG1.
Nameplate information shall include the nominal efficiency value in accordance with NEMA MG1
and the manufacturer’s minimum guaranteed efficiency value.

2.23 ELECTRONICALLY COMMUTATED MOTOR (ECM)

A. Brushless direct current (DC) variable speed motor supplied with alternating current, with a
permanent magnet with near zero rotor losses, permanently-lubricated ball bearings, electronic
commutation, designed for synchronous rotation, and at least 70% efficient at all operating
speeds.

B. As a minimum, the motor shall include the following features:

1. Integrated controller / invertor that operates the wound stator and senses rotor position to
electronically commutate the stator.

2. Thermal overload protection.

3. Built-in soft start and soft speed change ramps.

4. Inductors to minimize harmonic distortion and line noise.

5. Designed to overcome reverse rotation without affecting life expectancy.

6. Motor speed shall be controllable down to 20 percent of full speed. Speed shall be controlled
by either a potentiometer with manual adjustment on the motor or by a 0-10Vdc analog signal
from a remote source, as required by other sections of Division 23 specifications.

7. Software for motor control shall be as indicated or described in other Division 23
specifications.
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2.24  TOTALLY ENCLOSED FAN-COOLED (TEFC) MOTORS
A. Polyphase motors with the following additional requirements:

1. TEFC construction for severe environment.

2. Ventilating fans: Made of corrosion-resistant, non-sparking material.

3. Conduit box: Heavy-wall cast construction, gasketed with a lead gasket between box and
motor frame.

4. Motor shaft shall be provided with an external slinger on the drive end.

5. Rotor and stator air-gap surfaces coated to prevent corrosion.

6. Finish: At least two coats of catalyzed epoxy enamel.

225 MOTORS CONTROLLED BY VARIABLE FREQUENCY DRIVES

A. Specifically constructed and warranted by the manufacturer to meet the voltage requirements of
NEMA MG 1, Part 31.4.4.2.

B. Temperature rise: Match rating for Class B insulation.
C. Insulation: Class B or F (TEFC), or Class F (ODP).

D. Bearing protection: Conductive shaft grounding ring, equal to Aegis SGR by Electro Static
Technology, to transmit induced current from shaft to motor frame without harming bearings.

226 POWERFACTOR

A. Power factor for three-phase motors 10 HP and larger and packaged equipment systems totaling
10 HP and larger as noted below shall be not less than 90 percent at full rated load. Test, certify,
and submit certified reports for each motor as required in “Submittals” and “Quality Assurance” in
Part 1 above.

1. Should the Contractor propose to provide motors with less than 90 percent power factor,
provide power-factor-correcting, automatically discharging type motor capacitors. The
corrected power factor of the motor-capacitor combination shall be equal to or greater than 90
percent. Submit certified test results.

2. Motor capacitor: Designed for installation at the load side of motor starters; insulated,
impregnated component unit completely enclosed in a grounded steel case with welded and
ground seams. Where installed on outdoor equipment, case shall be weatherproof. Provide
each unit with a flexible cable for connection to the starter or motor terminals. The capacitor
shall be suitable for use in areas with ambient temperatures ranging from minus 10 degrees F
to 115 degrees F.

B. Where motors totaling 10 HP and larger are part of packaged equipment system, such as
packaged air-conditioning unit or air-conditioning condensing unit, the overall power factor for the
entire system package shall be no less than 90 percent. Provide capacitors and appurtenances
required to accomplish this power factor as part of the packaged equipment, or furnish separately
and wire as work of equipment installation. Capacitors shall be stepped, deenergized, or cycled
when the unit is deenergized or the load is varied, to maintain 90 percent power factor.

1. Capacitors provided as part of packaged equipment: If the installation of the capacitors voids
the UL label, unit shall be tested. Actual power factor shall be factory-tested and certified test
results included in submittals.

COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT 230513 -5
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2. Capacitors provided separately and wired as work of equipment installation: Unit shall then
be field tested to verify actual power factor. Submit field test reports.

3. Tests shall be performed by an electrical testing specialist and in accordance with NFPA 70
(NEC) testing brochure.

C. Motors and packaged equipment systems equipped with variable frequency drives shall not

2.27

receive power factor correcting capacitors.
MOTOR DRIVES

Motors for belt-driven units shall have adjustable variably pitched cast-iron sheaves to allow a 10
percent increase or reduction in speed for units less than 30 HP and fixed sheaves for units 30 HP
and larger. Belts shall be sized for minimum 150 percent BHP. Provide OSHA- and MOSHA-
approved type belt guards. Include one change in drive sheave for each unit if necessary to
obtain required air quantities and static pressure.

PART 3 - EXECUTION

3.20

3.81

INSTALLATION

Mount direct-connected motors securely and in accurate alignment. The drive shall be free from
both angular and parallel misalignment when both motor and driven machine are operating at
normal temperatures.

Provide each belt-connected motor with a securely mounted adjustable base to permit installation
and adjustment of belts.

Mount capacitors shipped separately beside motor connection box as required. Connect in
accordance with the requirements of Division 26, Electrical.

1. Test units at full rated load after the installation of the motor capacitors, and submit reports.

Provide additional drive and belt changes where required to meet requirements of testing and
balancing specified in Section 230593, Testing, Adjusting and Balancing.

OPERATING INSTRUCTIONS

A. As specified in Section 230500, provide operating instructions.

END OF SECTION 230513
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SECTION 230519 - METERS AND GAGES FOR HVAC PIPING

PART 1 - GENERAL

1.1

A.

1.14

A.

B.

1.30

A.

w

SECTION INCLUDES

Meters and gages for HVAC systems.
RELATED SECTIONS

Pipe installation and testing: Section 230500.
Valve tags and charts: Section 230523.
SUBMITTALS

General: Comply with Division 01 and Section 230101.

Victory Villa Elementary School
Replacement School

PSCP #03.057.17 LP
ARA-209-17

Shop drawings: Meter and gage schedule showing manufacturer’s figure number, scale range,

location, and accessories for each meter and gage.

Product data: For each type of meter, gage, device, and fitting specified.

1. Scale range.
2. Ratings.
3. Calibrated performance curves.

Show flow measurement locations on valve charts specified in Section 230523, General-Duty

Valves for HVAC Piping.

PART 2 - PRODUCTS

2.01

A.

B.

ACCEPTABLE MANUFACTURERS
Meters and gages:

AMETEK; U.S. Gage
Ashcroft; Dresser Instrument
Miljoco Corporation

Taco, Inc.

H.O. Trerice Co.

Weiss Instruments

Weksler; Dresser Instrument

Noghr~wh =

Pressure-temperature connections:

Miljoco Corporation

Peterson Equipment Company
Sisco

Texas Fairfax Company

H.O. Trerice Co.

Utilities Materials and Controls, Inc.
Weiss Instruments

Nogohrwh =

METERS AND GAGES FOR HVAC PIPING
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211 THERMOMETERS

A. General: Industrial, adjustable angle type, accurate to within plus or minus one percent of range
span, baked enamel finish, blue reading organic liquid tube, glass or clear acrylic plastic window,
dust and moisture tight.

1. Scale size: 9 inches (230 mm).

2. Graduation: To the scale shown on the drawings or of a scale so that the normal working
temperature of the system is near the mid-point of the scale.

3. Case: Cast aluminum.

B. Pipe-mounted thermometers: Brass well, separable sockets.

1. Where mounted in insulated piping, thermometers shall have six-inch (150-mm) stem length
and sockets with 2.5-inch (64-mm) lagging extension necks. Where mounted in uninsulated
piping, they shall have 3.5-inch (89-mm) stem lengths and sockets without lagging extension.

2. Where thermometer wells only are required, provide separable socket with 2.5-inch (64-mm)
lagging extension, fitted with attached chain and cap.

C. Duct-mounted thermometers: Perforated aluminum stem, length maximum 24 inches (610 mm)
or of length to have end of bulb near center of duct. Provide union flange fitting where stem
passes through duct side or unit casing. Provide lagging extension flange on insulated ductwork.

212 PRESSURE GAGES

A. Pressure gages shall be accurate to within plus or minus one percent of range span, silver brazed
bronze bourdon-tube system, bronze movement, aluminum dial with white background, black
graduations and numerals and adjustable pointer, bottom connected.

1. Dial diameter: 6 inches (150 mm).

2. Those installed adjacent to pumps or in pulsating locations shall be provided with pulsating
dampeners or snubbers.

3. Case: Cast aluminum or glass filled nylon.

B. Graduation: To the scale shown on drawings, or so pointer is nearly straight up at system normal
working pressure.

C. Gages shall be straight pressure type, except gages on suction side of pumps and inlet side of
suction strainers shall be compound type.

D. Gage cock (pressure gage isolation valve):

1. Needle valve: Brass bar stock needle valve, equal to Weksler No. BBV4.

2. Ball valve: Bronze, three-piece body, full port, with Type 316 stainless steel trim, 150 psi
(1034 kPa) saturated steam, 600 psi (4137 kPa) non-shock cold water, oil, or gas, equal to
Nibco 595.

E. Pressure gage for fuel gas service: ASME B40.1, Grade A phosphor-bronze Bourdon-tube
pressure gage, with bottom connection, designed for pressure 10 psi (69 kPa) and less with 1/10
of 1 psi increments; equal to Trerice No. 760B.

1. Case: Drawn steel or brass, with 2.5-inch (64-mm) diameter glass lens.

2. Connector: Brass, 0.25-inch (DN 8) NPS.

3. Scale: White coated aluminum, with black graduations and markings.
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4. Accuracy: Plus or minus 1.6 percent of range.
213 COMBINATION PRESSURE-TEMPERATURE CONNECTIONS

A. Combination pressure-temperature connections: Equal to UMAC Universal Lancaster Test
Plugs, Peterson “Pete’s Plug,” Sisco, Fairfax P/T Plugs, H.O. Trerice test plugs, or Miljoco test
plugs. Plugs shall have self-closing valve which will operate at a temperature up to 300 degrees
F (149 degrees C). Body and cap shall be brass, and shall receive either a temperature or
pressure probe. Provide with a kit including gages and thermometers in a protective case.

2.15 VENTURI FLOWMETERS

A. Basis-of design product: Subject to compliance with requirements, provide Preso Meters or
comparable product by one of the following:

Armstrong Pumps, Inc.

Badger Meter, Inc.; Industrial Div.
Flow Design, Inc.

Gerand Engineering.

Hyspan Precision products, Inc.
Preso Meters

R e i e

B. Description: Differential-pressure design for installation in piping; with calibrated flow-measuring
element, separate flowmeter, hose or tubing, valves and extension; fittings, and conversion chart
compatible with flow-measuring element, and protective case.

C. NPS 0.5 through 1.5 (DN 15 through 40): Provide a venturi flow meter of the “Low Pressure
Loss” design, differential pressure type, equal to Preso Meters V-Brass Series.

Maximum pressure: 400 psig (2756 kPa).

Maximum temperature: 250 degrees F (120 degrees C).
Material: Brass, ASTM B16.

Connections: Sweat ends.

Pob=

D. NPS 2 (DN 50) and larger: Provide a flow element of the metering design, differential pressure
type, equal to Preso Meters CV Series.

1. Venturi inlet: Cylindrical with a pressure sensing tap and diameter equal to the incoming pipe
section.

Precise convergence section.

Venturi throat: Pressure sensing tap.

Exit cone: Precise angle to prevent a permanent pressure loss not to exceed 15 percent of
the generated differential pressure.

Maximum pressure: 300 psig (2070 kPa).

Maximum temperature: 250 degrees F (120 degrees C).

Accuracy: Plus or minus 2 percent.

Repeatability: Plus or minus 0.2 percent.

. Turndown: 10:1.

10. Material: Carbon steel with stainless-steel ID tag.

11. Mounting: 150 pound flange, ANSI 16.5.

pOD

©ooNO

E. Instrument valves and connections: Brass ball valves with extensions, 1/8 inch by 1/4 inch SAE.
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F. Permanent indicators: Suitable for wall or bracket mounting, calibrated for connected flowmeter
element, and having 6-inch- (150-mm-) diameter, or equivalent, dial with fittings and copper
tubing for connecting to flowmeter element.

1. Scale: Gallons per minute (Liters per second).
2. Accuracy: Plus or minus 1 percent between 20 and 80 percent of range.

G. Operating instructions: Include complete instructions with each flowmeter.
2.20 ELECTROMAGNETIC DDC FLOW METER FOR CHILLED/HEATING WATER SYSTEM

A. Inline insertion electromagnetic flow-detecting meter coupled to a wall-mounted remote meter
controller, equal to Onicon F-3100 Series. Fully digital measurements for volumetric flow,
totalized flow, and flow velocity via correlation transit-time mode. Suitable for chilled/heating
water conditions and pipe sizes and wall thicknesses as shown on the drawings.

B.  Construction: Carbon-steel body with AISI Type 304 stainless-steel internal flow tube and ANSI
Class 150 raised-faced flanged end connections.

C. Controller: NEMA 250 Type 4X reinforced nylon enclosure, 64- by 128-pixel backlit 2-line
alphanumeric LCD graphic display. Complete with cabling to interconnect meters, transmitters,
and temperature sensors to controllers.

D. Process liquids:

1. Heat pump loop water from 40 to 100 degrees F (4.4 to 37.8 degrees C) and 0 to 200 psig
(0 to 1390 kPa).

E. Temperature transducer: Clamp-on or wetted surface type equal to GE GS868. Provided in
thermowells, multiple-wire RTD platinum transducer compatible with flow meter, its controller,
and liquid operating conditions.

1. Accuracy: Plus or minus 2 percent.
2. Output: Conditioned pulse and analog 4 to 20 mA current signal.
3. Sizes: NPS 1-1/2 to 14 (DN 40 to 350).

F. Pressure transmitters: Wetted surface type equal to GE GS868. Provided in thermowells,
multiple-wire transmitter compatible with flow meter, its controller, and liquid operating
conditions.

1. Accuracy: Plus or minus 2 percent.
2.  Output: Conditioned pulse and analog 4 to 20 mA current signal.
3. Sizes: NPS 1-1/2 to 14 (DN 40 to 350).

G. Input-outputs: Meters capable of providing the following flow and energy measurements:

1.  Loop water temperature, conductivity, and pressure.

2. Loop water flow in feet per second (m/s), BTU per hour (kW/hour), and gallons per minute
(I/s).

3. Totalized loop water flow in the above units.

H. Velocity accuracy: Plus or minus 0.4 percent of range from 3.3 to 33 feet/second (1.0 to 10.1
m/s).
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l. Velocity range: Minus 40 to 40 feet/second (minus 12.2 to 12.2 m/s).
J. Communication: Provide BACnet communications card for DCS data transfer.
K. Power: 120 Vac, single phase, 60 Hertz, 35 mA maximum.

L. Output: Conditioned pulse and analog 4 to 20 mA current signals.

M. Sizes: NPS 1 (DN 25) for maximum 85 gpm (5.4 I/s) to NPS 12 (DN 300) for maximum 11,000
gpm (694 I/s).

PART 3 - EXECUTION
3.21 INSTALLING THERMOMETERS
A. Pipe line thermometers shall be installed as indicated on the drawings.

B. Duct thermometers for air handling units shall be located as follows, except thermometers are not
required if air system is not ducted:

1. Draw-through units: (4 per unit)

OA duct: rigid bulb, minus 20 to plus 130 degrees F (minus 28.9 to plus 54.4 degrees C).
RA duct: rigid bulb, plus 30 to 180 degrees F (minus 1.1 to plus 82.2 degrees C).
Discharge duct: rigid bulb, plus 30 to 180 degrees F (minus 1.1 to plus 82.2 degrees C).
Mixed air plenum: rigid bulb, plus 30 to 180 degrees F (minus 1.1 to plus 82.2 degrees
C) (on discharge side of filter).

cooow

2. Rooftop Units:

a. Discharge duct: rigid bulb, plus 30 to plus180 degrees F (minus 1.1 to plus 82.2 degrees
C) located below roof. Provide small ceiling identification tags as specified in Section 23
0500 where thermometers are above an accessible, suspended ceiling. Attach tags
adjacent to ceiling panel to be removed.

C. Units made up of fan section, filter section, and duct-mounted coils shall be provided with
thermometers the same as draw-through units.

D. Furnish and deliver to Owner at final inspection, three additional pipe line thermometers as above
specified, with 6-inch (152-mm) stem lengths, for use in the thermometer wells. Ranges shall be
minus 40 to plus 110 degrees F (minus 40 to 43.3 degrees C.); 20 to 120 degrees F (minus 6.7 to
48.9 degrees C.), and 50 to 550 degrees F (10 to 287.8 degrees C).

3.22 INSTALLING PRESSURE GAGES
A. Each gage connection shall have a gage cock. Connections to pipe lines shall be 0.5 inch (DN
15), with 0.5 inch (DN 15) by 0.25 inch (DN 8) reducer for valve, the assembly of sufficient length

to clear insulation.

B. Where gage cocks only are called for on drawings, provide the 0.5-inch (DN 15) connections to
pipe line with reducer and the gage cock.

C. Provide one compound and one straight pressure gage of appropriate scale to Owner at final
inspection.

METERS AND GAGES FOR HVAC PIPING 230519-5
©2016 James Posey Associates, Inc. 6535-15



Victory Villa Elementary School
Replacement School

PSCP #03.057.17 LP
ARA-209-17

3.23  INSTALLING COMBINATION PRESSURE-TEMPERATURE CONNECTIONS

A. Option: Provide combination pressure-temperature connections, complete with kits, where
thermometer wells or gage cocks only are called for on the drawings.

3.24  INSTALLING FLOW METERS
A. Install a flow meter fitting or permanently installed meter as indicated on drawings. When locating
the fittings, assure that sufficient straight run of pipe is provided both upstream and downstream

from fittings as recommended by the manufacturer for accurate readings. Size of fittings shall be
same as pipe size.

1. Provide each fitting with an identification tag as specified for valve tags, giving station
identification number, pipe size, meter scale and required flow in gpm (I/s).
2. Show flow meter locations on valve charts specified in Section 230523.

B. For DDC flow meters, provide connection to Building Automation System.

END OF SECTION 230519
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SECTION 230523 - GENERAL-DUTY VALVES FOR HVAC PIPING
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Valves for various piping systems.

B. Chainwheel operators.

1.14  RELATED SECTIONS

>

Piping installation and testing: Section 230500.
Piping systems: Section 232113.
Automatically operating valves: Section 230508.

Access doors: Section 230503.

m o 0 w

Valves for fuel gas system: Section 231123.

1.20 REFERENCES
A. ASME B16.10: Face-to-Face and End-to-End Dimensions of Valves.
B. ASME B16.34: Valves - Flanged, Threaded, and Welding End.

1.30 SUBMITTALS

A. General: Comply with Division 01 and Section 230101.

B. Product data: For each type of valve. Include body material, valve design, pressure and
temperature classification, end connection details, seating materials, trim material and
arrangement, dimensions and required clearances, and installation instructions.

C. Maintenance data: For inclusion in operation and maintenance manual specified in Division 01

and Section 230101. Include manufacturer’s instructions for adjusting, servicing, disassembling,

and repairing.

D. Valve charts: Furnish valve charts typed on 8.5 by 11-inch (216 by 279-mm) bond paper,
showing locations of all manual and automatic control valves, and flow meters. Include:

Number
Location
Service
Function
Area served

RN

E. Valve numbering system shall be approved by the Owner prior to final submittal. Place one copy
of approved chart in a plastic envelope and mount on wall where directed. Provide another copy
for each of the Operating and Maintenance Manuals.
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140 QUALITY ASSURANCE
A. Ferrous valves shall conform to ASME B16.10 and B16.34 for dimension and design criteria.
B. Copper alloy valves (brass and bronze) shall have no more than 15 percent zinc in the alloy.
PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS

A. Ball valves: Subject to compliance with requirements, provide the specified NIBCO valve, or
comparable product by one of the following:

Apollo Valves

Milwaukee Valve Co.

NIBCO

Stockham Valve & Fittings
Victaulic Company of America
Walworth Co.

Watts Regulator Co.

Noghr~wdh =

B. High-performance butterfly valves: Subject to compliance with requirements, provide the specified
high performance Bray valve, or comparable product by one of the following:

Bray Controls; a division of Bray International, Inc.
NIBCO

DeZurik

Jamesbury; a subsidiary of Metso Corporation
Victaulic Company of America.

arON=

C. Check valves: Subject to compliance with requirements, provide the specified NIBCO valve, or
comparable product by one of the following:

Combination Pump and Valve Co.
Mueller Steam Specialty

NIBCO

Victaulic Company of America

PN~

D. Balancing valves: Subject to compliance with requirements, provide specified venturi ball valve
(readable) by Flo-Pac or NuTech Hydronic Specialty Products, or comparable product by one of
the following:

Flow Design

Gerand Engineering

Griswold Controls

Pro Hydronic Specialties

Taco

Tour & Andersson

For sizes specified to be butterfly valves with memory stop and venturi flow-measuring
assembly, include specified high-performance butterfly valve.

Noohr~wb =

E. Drain valves: Subject to compliance with requirements, provide the specified NIBCO valve, or
comparable product by one of the following:
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Apollo Valves

Milwaukee Valve Co.

NIBCO

Stockham Valve & Fittings
Victaulic Company of America
Walworth Co.

Watts Regulator Co.

Nogohr~wh =

2.20 VALVES
A. Ball valves:

1. Valves NPS 2 (DN 50) and smaller: Class 150 SWP, bronze, two-piece body, full port, TFE
seats and seals, stainless-steel ball and stem. Extension handle for use in insulated piping.
NIBCO T-585-70-66 or S-585-70-66, threaded or soldered ends.

B. High performance butterfly valves, NPS 2.5 (DN 65) and larger: High-performance lug body.

1. Class 150 suitable for use with ASME B16.5 Class 150 flanges.
Bidirectional service at 200 psi (1379 kPa) and maintain bubble-tight rating according to
ANSI/FCI 70-2 Class VI or API 598 shutoff against 270 psi operating at cold working
temperatures.

3. Body: Carbon steel, for flanged connection with alignment bolts, holes, or guides.

4. Seat: Single-piece, reinforced, PTFE, suitable for continuous operation at 121 degrees C,
field-replaceable.

5. Bearings: Stainless-steel, PTFE-backed, self-lubricating.

6. Stem seals: PTFE.

7. Shaft: Type 316 stainless steel, including shaft seat, retaining ring, and fasteners. Double

offset shall reduce torque on seat.

Disk: Type 316 stainless steel.

Operator:

©

a. NPS 6 (DN 150) and smaller: Ten-position leverlock handle.
b. NPS 8 to 10 (DN 200 to 250): Gear operator (30 to 1 gear reduction).

10. Provide 2-inch minimum extension handle where required in insulated piping.
11. Where used for balancing, provide memory stop.

C. Center-guided, spring-loaded silent-action type check valves:

1. Valves NPS 2 (DN 50) and smaller: Class 125, bronze body, Teflon disk, Teflon seat ring,
stainless-steel stem and spring, NIBCO Fig. S-480Y or T-480-Y, threaded or soldered ends.

2. Valves NPS 2.5 (DN 65) through NPS 10 (DN 250): Class 125, cast-iron body, bronze trim,
stainless-steel spring, NIBCO Fig. W-910, wafer style.

3. Valves NPS 12 (DN 300) and larger: Class 125, cast-iron body, stainless-steel spring, NIBCO
Fig. F-910, flanged.

D. Swing check valves:

1. Valves NPS 2 (DN 50) and smaller: Class 125, bronze, PTFE seat, renewable disks, Y
pattern, horizontal swing, NIBCO T-413-Y or S-413-Y, threaded or soldered ends.

2. Valves NPS 2.5 (DN 65) and larger: Class 125, IBBM, bolted bonnet, renewable seat and
disk, horizontal swing NIBCO Fig. F-918-B, flanged ends.
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E. Balancing valves:

1. NPS 2 (DN 50) and smaller: Venturi ball valve (readable valve) with threaded or soldered
ends, Flo-Pac or Nutech Hydronic Specialty Products Model MB, Taco “Accu-Flo (ACUF),”
Gerand “Balvalve-Venturi (BV),” Tour & Andersson STAD Series, Griswold Controls
“QuickSet,” FlowDesign Model UA or Pro Hydronic Specialties Model CBV.

a. Materials: Brass and bronze body, chrome-plated brass ball, PTFE seats and stem
packing.

b. Ratings: Entire assembly 250 psi, 250 degrees F (1725 kPa, 121 degrees C).

c. Flow element: Low-loss, high-signal venturi section with schrader or quick-connect
pressure-ports, reliability one to ten and accuracy 2 percent.

d. Stem: Blowout-proof.

e. Memory stop: On valve section, adjustable, with extended handle.

f. Bellows type meter gage kit with case, provide one for use on the entire project.

2. NPS 2.5 (DN 65) and larger: High-performance butterfly valve with memory stop coupled with
a venturi flow-measuring assembly.

a. Venturi type flow element: Low-loss, high-signal venturi with schrader or quick-connect
pressure ports, accuracy plus or minus 3 percent FS.
b. Provide Owner, one bellows-type meter gage kit with case for use on the entire project.

2.21 DRAIN VALVES
A. Two-piece full-port ball valve, NPS 0.75 (DN 20), 600 psi (4137 kPa) CWP, 400 deg F (204 deg
C) maximum operating temperature, bronze body, PTFE seats and seals, chrome-plated brass
ball, threaded hose outlet with brass cap and chain, lever handle. Provide extension handle
where used in insulated piping. NIBCO T-585-70-HC or S-585-70-HC; threaded or soldered inlet.
1. Provide a removable handle where valve is accessible to the general public.
2.70 CHAINWHEEL OPERATORS
A. Manufacturers:
1. Babbitt Steam Specialty Co.
2. Roto Hammer Industries, Inc.
B. Description: Valve actuation assembly with sprocket rim, brackets, and chain.
1. Sprocket rim with chain guides: Ductile iron or cast iron, of type and size required for valve.
Include zinc coating.
2. Brackets: Type, number, size, and fasteners required to mount actuator on valve.
3. Chain: Hot-dip, galvanized steel of size required to fit sprocket rim.
C. Chain storage canisters: Non-corrosive canisters for storage of overhead chains, allow for chain
loop release in a single downward movement.
1. Canisters: Plastic, safety yellow or orange color, with perforated bottom for drainage and
integral release handle, quick-release hooking mechanism and retention lanyard.
2. Attach to each overhead chain loop with 6 feet minimum clearance below canister.
3. Equal to Roto Hammer, Model CHAW “Chain Away.”
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PART 3 - EXECUTION

3.20

3.21

3.22

3.24

INSTALLATION, GENERAL

Install valves to be readily accessible for operation and maintenance, and with ample clearance
for turning handles or operators.

For valves in inaccessible locations, provide access doors as specified in a related section.

Identify valves as specified in Section 230500, Common Work Results for HVAC.

1.

Provide tags for all valves except stop valves on individual fixtures or equipment where their
function is obvious, or where the fixture or equipment is immediately adjacent. Numbers shall
correspond to those shown on the Valve Chart. Attach tags to valve shaft.

Provide ceiling identification tags where valves are above an accessible suspended ceiling.
Number shall correspond to tag number.

Install chainwheel operators on valves NPS 4 (DN 100) and larger and more than 7 feet (2150
mm) above floor. Extend chains to 6 feet (1850 mm) above finished floor elevation.

INSTALLING SHUTOFF AND BALANCING VALVES

Install shutoff and balancing valves where indicated. Generally, install balancing valves in return
lines of heating and cooling coils and elements, and shutoff valves in supply lines.

Shutoff valves for water piping systems shall be as follows:

1.

Sizes NPS 2 (DN 50) and smaller: Ball valves.

2. Sizes NPS 2.5 (DN 65) and larger: High-performance butterfly valves.

Balancing valves: Locate valve to provide 5 pipe diameters straight inlet and 2 pipe diameters
straight outlet.

INSTALLING CHECK VALVES

Provide center-guided, spring-loaded silent-action type check valves in pumped lines, lines
subject to pump pressure, and vertical lines.

INSTALLING DRAIN VALVES

Install drain valves, NPS 0.75 (DN 20) or size indicated on the drawings, at every low point of a
water system, and where indicated.

END OF SECTION 230523
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SECTION 230529 - HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Supports for piping systems and equipment.
B. Equipment foundations.
C. Pipe guides and anchors.
D. Accessories.
1.14 RELATED SECTIONS
A. Vibration control supports: Section 230548.
B. Duct supports: Section 233113.
1.20 REFERENCES
A. ASME B31.9: Building Services Piping.

B. MSS SP-58: Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation.

1.21  DEFINITIONS
A. Definitions are from MSS SP-58, “Classification of Piping Systems.”

B. Hot Systems: Maximum operating (service) temperatures 120 degrees F (49 degrees C) and
above.

C. Ambient Systems: Maximum operating temperatures 60 to 119 degrees F (16 to 48 degrees C).
D. Cold Systems: Maximum operating temperatures 59 degrees F (15 degrees C) and below.
1.30 SUBMITTALS

A. General: Comply with Division 01 and Section 230101.

B. Product data: Provide manufacturer’s literature showing compliance with specifications for each
type of hanger, manufactured support, guide, and anchor, including fasteners and accessory
materials.

140 QUALITY ASSURANCE

A. Hangers, supports, guides, and anchors shall comply with the requirements of:

1. MSS SP-58.
2. ASME B31.9.

B. Qualifications of welders: As specified in Section 230500, Common Work Results for HVAC.
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PART 2 - PRODUCTS

2.01  ACCEPTABLE MANUFACTURERS
A. Hangers

Anvil International

Carpenter and Paterson, Inc.

National Pipe Hanger Corporation

PHD Manufacturing, Inc.
PHP Systems/Design

aorON=

B. Support systems

Anvil International

PHD Manufacturing, Inc.
PHP Systems/Design
Unistrut

Cooper (Refrigerant Piping)

aorON=

C. Thermal hanger shields
1. Carpenter and Patterson, Inc.
2. Pipe Shields, Inc.
3. Rilco Manufacturing Co., Inc.
D. Pipe guides
1. Adsco
2. Carpenter and Paterson, Inc.
3. Metraflex Company
E. Anchors

1. Carpenter and Paterson, Inc.
2. Metraflex Company

210 CONCRETE
A. Concrete shall be no less than 3000-Ib (25,000 kPa) strength.
B. Reinforcement: 6 by 6 inch (150 by 150 mm) welded steel wire fabric, ASTM A 185.
211  GROUT
A. Non-shrink grout: Premixed, consisting of non-metallic aggregate, cement, and water-reducing
and plasticizing agents; capable of developing minimum compressive strength of 7,000 psi
(48,000 kPa) in 28 days.
1. Sonneborn-Rexnord “Sonogrout”

2. L&M Construction Chemical Company “Crystex”
3. US Grout Corporation “Five-Star Grout”
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2.20 HANGERS AND SUPPORTS
A. Types are identified by MSS type numbers in the article Installing “Pipe Hangers and Supports”
below.
B. Materials for hangers and clamps:

1. For uninsulated copper pipe: Copper plated.

2. For uninsulated steel pipe and all insulated pipe: Galvanized in crawl spaces, tunnels, or wet
areas; galvanized or factory-painted in other areas.

3. For refrigerant piping: Clamp inserts, equal to Cooper “B-Line” armafix clamps, suitable for
hanger or channel supports.

C. Insulating-insert materials and protection shields:

1. Insulation-insert material for cold piping: ASTM C 552, Type Il cellular glass with 100-psig
(688-kPa); or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa)
minimum compressive strength and vapor barrier. Insert thickness shall match adjacent
piping insulation thickness.

2. Insulation-insert material for hot piping: Water-repellent treated, ASTM C 533, Type | calcium
silicate with 100-psig (688-kPa); ASTM C 552, Type Il cellular glass with 100-psig (688-kPa);
or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125-psig (862-kPa) minimum
compressive strength. Insert thickness shall match adjacent piping insulation thickness.

3. Insert and shield shall cover entire circumference of pipe.

4. Insert length: Extend 2 inches (50 mm) beyond shield.

D. Pipe covering protection saddle: Steel, meeting requirements of MSS SP-58 Type 39, with
insulating material located in the space between saddle and pipe.

E. Hanger rod nuts and washers shall be zinc-plated. Hanger rods shall be solid steel, all threaded,
and zinc-plated.

F. Channel: Slotted cold-rolled steel, equal to Power Engineering Company PS 150 S, 12 gage with

0.406- by 3-inch (10 by 76-mm) slots on 4-inch (102-mm) centers.

G. Wall- and floor-mounted supports: Structural support system equal to Power Engineering

Company “Power Strut.”

H. Structural shapes: ASTM A 36.
I. Steel pipe: ASTM A 53, Grade B, Type E (electric resistance welded), Schedule 40, black and
galvanized steel.
J. Threaded rod: MSS SP-58.
2.22 FASTENERS
A. Fasteners to concrete: Self-drilling type expansion shields or machine bolt drop-in anchors for
drilled holes, equal to ITT Phillips Anchors “Red Head.” Fasteners to ceilings shall be vibration
and shock resistant. Load applied to fasteners shall not exceed 25 percent of manufacturer’s
stated load capacity in 3500 psi (24,000 kPa) concrete.
B. Fasteners to drywall or cavity wall construction: Equal to ITT Phillips Anchors “Red Head” toggle
bolts, with hollow wall drive anchors or nylon anchors as required.
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529 - 3
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C. Bolts, nuts, and washers: ASTM A 307, or ASTM A 325 where high strength is required.

223 PIPE GUIDES

A. Pipe alignment guides shall be equal to Carpenter and Paterson Figure 1007 heavy-duty
insulating type, consisting of a spider and a housing sleeve, constructed of minimum 0.375-inch-
thick (9.5-mm) steel.

224 PIPE ANCHORS

A. Anchors shall be fabricated from structural steel conforming to ASTM A 36 as detailed on the
drawings; shall conform to applicable ASME codes; and shall be capable of withstanding the
forces imposed by the system on anchor points.

B. Anchor pipe shoes: Gusseted, equal to Carpenter and Paterson Figure 1120.

270  GUY WIRE AND ACCESSORIES

A. 0.25-inch (6-mm) wire rope, galvanized, construction 7 by 19, minimum 7000 Ibs (31150 N)
breaking strength (aircraft cable).

B. Galvanized cable clamps to fit diameter of wire rope.

PART 3 - EXECUTION

3.20 INSTALLING PIPE HANGERS AND SUPPORTS

A. Types and locations, refer to MSS SP-58:

Type 1: Clevis hanger:
1. Hot Systems NPS 0.5 (DN 15) through NPS 8 (DN 200).
2. Ambient Systems and Cold Systems of all sizes.

Type 8: Riser clamp, steel for steel or cast-iron risers and stacks, copper plated for copper
risers and stacks.

Type 10:  Copper-plated adjustable swivel ring for uninsulated copper piping NPS 0.5 (DN 15)
through NPS 4 (DN 100). Use Type 1 for insulated pipe.

Type 20:  Side beam clamp for attaching hanger rods to structural beams. Use proper size
clamp to suit beam flange.

Type 23:  C clamp for beams with maximum flange thickness of 0.75 inch (19 mm); for use with
single pipes NPS 2 (DN 50) and smaller.

Type 40:  Pipe-covering protection shield of proper size to fit insulation, between hanger and
insulation:
1. Size to fit pipe, between hanger and plastic piping.
2. Include structural insulation insert between protection shield and pipe for piping

NPS 2.5 (DN 65) and larger.
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B. Trapeze piping supports:

1. Field-fabricated from ASTM A 36 steel shapes.

2. Weld steel according to AWS D-1.1.

3. Size threaded rods in accordance with MSS SP-58.

4. Design trapeze support assembly based on supported load plus a 50 percent safety factor.

C. For hangers requiring vibration control, see Section 230548.

D. Hanger rod sizes:

PIPE SIZE ROD SIZE
NPS (DN) Inches (mm)
Up to 2 (Up to 50) 0.375 (10)

2.5 to 3.5 (65 to 90) 0.5 (15)
4 and 5 (100 to 125) 0.625 (16)
6 and 8 (150 to 200) 0.75 (20)

E. Horizontal piping generally shall be supported from above.

1. Attaching to walls: Use two 0.375-inch (9.5-mm) screw-type fasteners for attaching brackets
and three 0.5-inch (13-mm) bolt-type fasteners for attaching structural supports.

2. Attaching to bar joists:

a.

b.

Pipes NPS 2.5 (DN 65) and smaller running parallel with joist: Hanger rods welded to top
chord of joist at panel points.

Pipes NPS 2.5 (DN 65) and smaller running perpendicular to joist: Support from every
other joist by method of hanging as described above.

Pipes NPS 3 (DN 80) and larger running parallel with joist: Support from a length of
structural channel or angle welded to the top cords of at least two joists at panel points.
Pipes NPS 3 (DN 80) and larger running perpendicular to joist: Support from every joist
by hanger rods welded to top chord of joist at panel points.

Where large numbers of pipes are grouped together, their individual hangers shall be
staggered so as to distribute the load among the available joists.

3. Attaching to steel decks: Attach hanger rods to the hanger tabs on underside of deck, or pass
them through the steel deck and secure on top side with nut, locknut and plate washer.

a.

Plate washers: 4 by 8 inches by 0.125 inch thick (100 mm by 200 mm by 6 mm) for
0.375-inch and 0.5-inch (10 mm and 15 mm) rods; 6 by 12 inches by 0.187 inch (150 by
305 by 5 mm) thick for 0.625-inch (16-mm) and larger rods.

Top of hanger assembly shall be concealed in the concrete fill which will be placed over
the deck.

F. Hangers and supports shall be spaced as follows:

1. Copper pipe:
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a. NPS 1.25 (DN 32) and smaller: At least every 6 feet (1.8 m).
b. NPS 1.5and 2 (DN 40 and 50): At least every 8 feet (2.4 m).
c. NPS 2.5 (DN 65) and larger: At least every 10 feet (3 m).

2. Steel pipe:
a. NPS 1 (DN 25) and smaller: At least every 6 feet (1.8 m).
b. NPS 1.25 and 1.5 (DN 32 and 40): At least every 9 feet (2.7 m).
c. NPS 2to6 (DN 50 to 150): At least every 10 feet (3 m).
d. NPS 8to 12 (DN 200 to 300): At least every 14 feet (4.3 m).
e. NPS 14 (DN 350) and over: At least every 20 feet (6.1 m).

3. Plastic pipe with solvent cement or thermal-bonded joint:

a. NPS 2 (DN 50) and smaller: At least every 3 feet (0.9 m) when line carries liquid; for vent,
6 feet (1.8 m).

b. NPS 2.5 (DN 65) and larger: At least every 4 feet (1.2 m) when line carries liquid; for
vent, 8 feet (2.4 m).

c. Provide protection shield between hanger and plastic pipe at each support point.

4. Trapeze hangers:

a. Spacing shall not exceed the requirements for the smallest pipe in the rack.
b. For wood roof trusses, at least every 6 feet (1.8 m).

G. Provide additional hangers or supports for concentrated loads such as flanges, valves, expansion
compensators, fittings, and other specialties.

H. Provide hangers as required for insulated piping systems. Coordinate selection of hangers and
supports with requirements and selected options for insulation continuous through hanger or
butted to each side. Provide pipe covering protection shield and structural insulation insert where
insulation is continuous through hangers or supports.

I.  Provide pipe risers through floor slabs with riser clamps.

J.  Support PVC vertical risers at each floor and midway between floors.

K. Support banks of pipes along the wall on a structural support system.

3.21 INSTALLING EQUIPMENT FOUNDATIONS AND SUPPORTS

A. Provide four-inch (100-mm) -high concrete foundations (housekeeping pads) or as indicated on
drawings, reinforced with welded-wire fabric, for floor-mounted equipment and where indicated.
Anchor concrete foundations by dowels inserted into the floor slab.

B. Unless otherwise specified, provide concrete foundations, bolts, sleeves, and appurtenances as
work of the section where the supported equipment is specified and in accordance with the

requirements of Division 03.

C. Equipment shall be properly aligned and leveled, and grouted where necessary. Support piping
independently of equipment and so as not to cause a strain or thrust.

D. Coordinate exact size, configuration and location of equipment, foundations, and supports using
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approved shop drawings of equipment.
3.22  INSTALLING PIPE GUIDES

A. Install guides where indicated on the drawings and where required to properly guide piping at
expansion loops and joints.

B. Install guides at distances recommended by the manufacturer, in accordance with MSS SP-58,
and where indicated on the drawings.

C. Guides do not support piping and do not serve as hangers or supports in determining spacing of
hangers and supports.

3.23  INSTALLING ANCHORS
A. Provide anchors where indicated or required by good piping practice to control pipe movement.

B. Furnish and install heavy structural angle irons, channels, and wide flange beams as required for
suitable anchor supports and bracing for the piping. Arrange anchor supports to suit field
conditions, to be adequate for the required duty, and to transmit the thrust loads to the building
structural system or floor slabs.

1. Black steel pipes shall be welded to the supports for anchoring.
2. Galvanized and copper pipes shall be attached to the supports by pipe clamps. Clamps for
copper pipes shall be copper-plated or pipe shall be wrapped with lead sleeves.

END OF SECTION 230529
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SECTION 230533 - HEAT TRACING FOR HVAC PIPING
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Electric heat tracing cable for protecting piping from freezing.
1.20 REFERENCES
A. NFPA 70 (NEC) Article 427, Fixed Electric Heating Equipment for Pipelines and Vessels.

B. IEEE Standard 515.1, Recommended Practice for the Testing, Design, Installation, and
Maintenance of Electrical Resistance Heat Tracing for Commercial Applications.

1.30 SUBMITTALS
A. Product data: Heat tracing cable and accessories.
140 QUALITY ASSURANCE

A. UL label and local testing (if required): As specified in Section 23 0500, Common Work Results
for HVAC.

B. Meet the requirements of the National Electrical Code (NEC) (NFPA 70), Section 427 and IEEE
Standard 515.1.

PART 2 - PRODUCTS
2.01  ACCEPTABLE MANUFACTURERS
A. The following listed manufacturers provide units of acceptable quality.
Chromalox
Deltatherm
Easy Heat, Inc.

Pentair Thermal Management
Thermon

arON=

220 HEATING CABLES

A. Heating cable: Flexible, self-regulating electric resistance freeze protection cable consisting of
parallel 16 AWG stranded buss wires embedded in a semi-conductive polymer core that varies
heat output in response to temperature along its length. Cable shall be designed to be cut to
length at the job site and for wrapping around valves or complex fittings. Self-regulation shall
prevent overheating and burnouts even where the cable overlaps itself.

1. Electrical insulating jacket: flame-retardant thermoplastic rubber over the polymer core and
buss wire assembly.

2. Cable Cover: Tinned-copper braid and water and chemical-resistant thermoplastic rubber
outer jacket with ultraviolet inhibitor.

3. End seals: Provide end seals for ends of circuits. Wires at the ends of circuits shall not be
tied together.

HEAT TRACING FOR HVAC PIPING 230533 -1
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Heat Output Density:

1. NPS 3 (DN 75) pipe and smaller (with 2-inch (50-mm) insulation): 3 watts per foot of pipe.

2. NPS 4 (DN 100) through NPS 6 (DN 150) pipe (with 2-inch (50-mm) insulation): 5 watts per
foot of pipe.

3. NPS 8 (DN 200) pipe and larger (with 2-inch (50-mm) insulation): 8 watts per foot of pipe.

Accessories:

1. Power supply connection fittings and stainless steel mounting brackets. Provide stainless
steel worm gear clamp to fasten bracket to pipe.

2. 0.5-inch (13-mm)-wide fiberglass reinforced pressure-sensitive cloth tape to fasten cable to
pipe at 12-inch (305-mm) intervals.

3. Pipe surface temperature control thermostat: Cast aluminum, NEMA 4 (watertight) enclosure,
0.5-inch (13-mm) NPT conduit hub, SPST switch rated for 20 amps at system voltage, with
capillary and copper bulb sensor. Set thermostat to maintain pipe surface temperature.

4. Signs: Manufacturer's standard meeting NEC requirements, stamped "ELECTRIC TRACED"
located on the insulation jacket at 10-foot (3-m) intervals along the pipe on alternating sides.

PART 3 - EXECUTION

3.10 EXAMINATION
A. Examine surfaces and substrates to receive electric heating cables for compliance with
requirements for installation tolerances and other conditions affecting performance.
B. Ensure surfaces and pipes in contact with electric heating cables are free of burrs and sharp
protrusions.
C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.20 INSTALLATION
A. Provide heat cable on piping in the following locations:
1. Exterior piping aboveground and underground to below the frost line:
a. Chilled water
b. Chilled/heating water
c. Other locations indicated on the drawings
B. Provide sufficient cable, as recommended by the manufacturer, to keep the pipe surface at 36
degrees F (4 degrees C) minimum during winter outdoor design temperature.
C. Install electric heating cable across expansion joints according to manufacturer's written
instructions; use slack cable to allow movement without damage to cable.
D. Install electric heating cables after piping has been tested and before insulation is installed.
E. Install electric heating cables directly to pipes and install thermostats in accordance with the
manufacturer's recommendations and IEEE 515.1.
F. Install insulation over piping with electric cables according to Section 230719 "HVAC Piping
Insulation."
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G. Install warning tape on piping insulation where piping is equipped with electric heating cables.
H. Set field-adjustable switches and circuit-breaker trip ranges.
3.60 FIELD QUALITY CONTROL

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

B. Perform the following tests and inspections with the assistance of a factory-authorized service
representative:

1. Perform tests after cable installation but before application of coverings such as insulation,
wall or ceiling construction, or concrete.

2. Test cables for electrical continuity and insulation integrity before energizing.

3. Test cables to verify rating and power input. Energize and measure voltage and current
simultaneously.

4. Repeat tests for continuity, insulation resistance, and input power after applying thermal
insulation on pipe-mounted cables.

5. Cables will be considered defective if they do not pass tests and inspections.

6. Prepare test and inspection reports.

3.70 PROTECTION
A. Protect installed heating cables, including non-heating leads, from damage during construction.
B. Remove and replace damaged heat-tracing cables.

END OF SECTION 230533
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SECTION 230548 - VIBRATION CONTROL SUPPORTS FOR HVAC
PART 1 - GENERAL
1.11  SECTION INCLUDES
A. Vibration control supports for HYAC equipment.
1.14 RELATED SECTIONS
A. Hangers and supports: Section 230529.
B. Flexible pipe connections: Section 230508.
C. Flexible duct connections: Section 233300.
1.30 SUBMITTALS
A. General: Comply with Division 01 and Section230101.
B. Product data: For each type of vibration control support included in the work.
1. For Specification D hanger, include scaled drawing showing degrees of hanger rod swing.
C. Shop drawings: Custom-fabricated supports.
PART 2 - PRODUCTS
2.01  ACCEPTABLE MANUFACTURERS

A. Basis-of-design product: Subject to compliance with requirements, provide the specified Mason
Industries product, or comparable product by one of the following:

Amber/Booth Company, Inc.

Kinetics Noise Control

Mason Industries

Vibro-Acoustics

Vibration Eliminator Company, Inc.
Vibration Mountings and Controls, Inc.

oA LN =

2.20 VIBRATION CONTROL SUPPORTS

A. Provide engineered supports for equipment and locations shown on drawings and specified in
Part 3 below. The units shall prevent the transmission of vibration and mechanically transmitted
sound to the building st