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213-1882-091

NEW PASSENGER TERMINAL SECTION 15010 - BASIC MECHANICAL REQUIREMENTS

DULUTH INTERNATIONAL AIRPORT
DULUTH, MINNESOTA

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. This Section includes general administrative and procedural requirements for
mechanical installations. The following administrative and procedural requirements
are included in this Section to expand the requirements specified in Division 1:

1. Submittals.

2. Coordination drawings.

3. Record documents.

4. Maintenance manuals.

5. Codes, Permits and Inspections.

6. Separation of Work Between Trades.

7. Definitions and Interpretations.

8. Sustainable Building Submittal Requirements.

9. Utility Company Rebates

10. Operating Instructions

11. Guarantees and Certifications
12. Rough-In

13. Mechanical Installations

14. Cutting and Patching

15. Site Visitation Surveys and Measurements

1.2 RELATED DOCUMENTS

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

sections of Division 15.

B. Division 15 Section "BASIC MECHANICAL MATERIALS AND METHODS," for

materials and methods common to the remainder of Division 15.

BASIC MECHANICAL REQUIREMENTS
VALE Program Bid Package

15010 -1



213 -1882-091

C. This section is a part of each Division 15 Section.

APPLICABLE PUBLICATIONS: The publications listed below form a part of this
specification to the extent referenced. The publications are referenced in the text by the
basic designation only.

A. Minnesota State Building code (MBC)

B. Air-Conditioning and Refrigeration Institute (ARI)

C. American National Standard Institute (ANSI)
D. Air Moving and Conditioning Association (AMCA)
E. American Society of Mechanical Engineers (ASME)

F. American Society for Testing and Materials (ASTM)
G. National Fire Protection Association (NFPA)
H. American Association of Balancing Contractors (AABC)

l. American Society of Heating, Refrigerating, and Air Conditioning Engineers
(ASHRAE)

J. American Welding Society (AWS)

K. Cooling Tower Institute (CTI)

L. Environmental Protection Agency (EPA).

M National Environmental Balancing Bureau (NEBB).

N National Electrical Code (NEC)

0. Occupational Safety and Health Administration (OSHA).
P Underwriters Laboratories (UL).

SUBMITTALS

A. General: Submit the following according to the Conditions of the Contract and as
specified in Division 1 Section "SUBMITTALS."

B. Prior to purchasing any equipment or materials, a list of their manufacturers shall
be submitted for review.

C. Prior to assembling or installing the work, the following shall be submitted for
review:

1. Scale drawings indicating insert and sleeve locations.

2. Scale drawings showing all piping and duct runs with sizes, elevations and

BASIC MECHANICAL REQUIREMENTS
VALE Program Bid Package
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213 -1882-091

appropriate indication of coordination with other trades. This submission to
us shall consist of one sepia and 2 paper prints.

Catalog information, factory assembly drawings and field installation
drawings as required for a complete explanation and description of all items
of equipment.

Coordination drawings for access panel and door locations.

Shop drawings detailing fabrication and installation for supports for
mechanical materials and equipment.

Mechanical Contractor shall submit complete MER sheet metal and piping
shop drawings to the AC unit manufacturer prior to submission to the
Engineer. The AC unit manufacturer shall approve the air performance and
acoustical performance of the AC units in the location and with the ductwork
and piping configuration and construction as indicated on the shop drawing.
AC unit manufacturer shall indicate approval directly on the shop drawing.

Welder Certificates signed by Contractor certifying that welders comply with
requirements specified under “Quality Assurance” in Section 15050.

D. Documents will not be accepted for review unless:

1.

They include complete information pertaining to appurtenances and
accessories.

They are submitted as a package where they pertain to related items.

They are properly marked with service or function, project name, where they
consist of catalog sheets displaying other items which are not applicable.

They indicate the project name and address along with the Contractor's
name, address and phone number.

They are properly marked with external connection identification as related
to the project where they consist of standard factory assembly or field
installation drawings.

E. Shop Drawing Review

1.

The purpose of the review of shop drawings is to maintain integrity of the
design. Unless the contractor clearly points out changes, substitutions,
deletions or any other differences between the submission and the Contract
Documents in writing on the Contractor's letterhead, approval by the

BASIC MECHANICAL REQUIREMENTS
VALE Program Bid Package
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213 -1882-091

Engineer or Architect does not constitute acceptance. It is not to be
assumed that the engineer has read the text nor reviewed the technical data
of a manufactured item and its components except where the Vendor has
pointed out differences between his product and the specified model.

It is the responsibility of the contractor to confirm all dimensions, quantities,
and the coordination of materials and products supplied by him with other
trades. Approval of shop drawings containing errors does not relieve the
contractor from making corrections at his expense.

Substitutions of equipment, systems, materials, temperature controls must
be coordinated by the Contractor with his own or other trades which may be
involved with the item, such as, but not limited to, equipment substitutions
which change electrical requirements, or hanging or support weights or
dimensions.

Any extra changes or credits which may be generated by other trades due
to substitutions will not be accepted unless the Contractor has an agreement
in writing with the Owner.

Substitutions of equipment, systems, etc. requiring approval of local
authorities must comply with such regulations and be filed at the expense
of the Contractor (should filing be necessary). Substitutions are subject to
approval or disapproval by the Engineer. The contractor in offering
substitutions shall hold the Owner and Engineer harmless if the substituted
item is an infringement of patent held by the specified item.

Explanation of Shop Drawing Stamp

1.

Approval indicates that we have not found any reason why this item should
not be acceptable within the intent of the documents.

As Noted indicates that we have found questionable components which if
corrected or otherwise explained make the product acceptable.

Resubmit indicates that this item should be resubmitted for approval before
further processing.

Not Accepted indicates that the item will not meet the intent of the Contract.
No shop drawing stamp or note shall constitute an order to fabricate or ship.

Such notification can only be performed by the Project Manager for
Construction, the Contractor scheduling his own work, or the Owner.

1.5 COORDINATION DRAWINGS

A

Prepare coordination drawings in accordance with Division 1 Section "PROJECT
COORDINATION," to a scale of 1/4" = 1'-0" or larger; detailing major elements,
equipment components, and systems of mechanical equipment and materials in
relationship with other systems, installations, and building components. Indicate
locations where space is limited for installation and access and where sequencing
and coordination of installations are of importance to the efficient flow of the Work,

BASIC MECHANICAL REQUIREMENTS
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213 -1882-091

including (but not necessarily limited to) the following:

1.

Indicate the proposed locations of piping, ductwork, equipment, and
materials. Include the following:

(a) Planned piping layout, including valve and specialty locations and
valve stem movement.

(b) Planned duct system layout, including elbow radii and duct
accessories.

(c) Clearances for installing and maintaining insulation.

(d) Clearances for servicing and maintaining equipment, including tube
removal, filter removal, and space for equipment disassembly
required for periodic maintenance.

(e) Equipment connections and support details.

(f) Exterior wall and foundation penetrations.

(9) Fire-rated wall and floor penetrations.

(h) Sizes and location of required concrete pads and bases.
(i) Clearances as required by Electric Code.

Indicate piping loads and support points for all piping 3" and larger, racked
piping, and submit to the Structural Engineer for review and approval.
Indicate the elevation, location, support points, and loads imposed on the
structure at support, anchor points, and size of all lines. Indicate all beam
penetrations and slab penetrations sized and coordinated. Indicate all work
routed underground or embedded in concrete by dimension to column and
building lines.

Indicate scheduling, sequencing, movement, and positioning of large
equipment into the building during construction.

Prepare floor plans, elevations, and details to indicate penetrations in floors,
walls, and ceilings and their relationship to other penetrations and
installations.

Prepare reflected ceiling plans to coordinate and integrate installations, air
outlets and inlets, light fixtures, communication systems components,
sprinklers, and other ceiling-mounted items.

HVAC TRADE COORDINATION DRAWINGS

1.

This Trade shall prepare Coordination Drawings showing all of the HVAC
work (equipment, piping,, ductwork, conduit, etc.) To be installed as part of
the work of this section of the specifications. The Coordination Drawings

BASIC MECHANICAL REQUIREMENTS
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213 -1882-091
shall be on reproducible transparencies at not less than 1/4" = 1'-0" scale.

Requirements for vibration isolation and seismic restraints shall be shown
on the coordination drawings by each trade.

This Trade after showing all of the HVAC work shall forward the
reproducible Coordination Drawings to the Plumbing Contractor.

The sequence of coordination drawings shall be HVAC-PLBG-FP-ELEC-
GC.

The HVAC Contractor shall attend a series of meetings arranged by the
General Contractor to resolve any real or apparent interferences or conflicts
with the work of the other Contractors or with ceiling heights shown on the
architectural drawings.

The HVAC Contractor shall then make adjustments to his work on the
Coordination Drawings to resolve any real or apparent interferences or
conflicts.

After any real or apparent interferences and conflicts have been
incorporated into the Coordination Drawings, the HVAC Contractor shall
“sign-off” the final Coordination Drawings.

The HVAC Subcontractor shall not install any of his work prior to “sign-off”
of final Coordination Drawings. If HVAC work proceeds prior to sign-off of
Coordination Drawings, any change to the HVAC work to correct the
interferences and conflicts which result will be made by the HVAC
Contractor at no additional cost to the project.

Coordination Drawings are for the HVAC Contractor's and Owner’s use
during construction and shall not be construed as replacing any shop, “as-
built”, or Record Drawings required elsewhere in these Contract Documents.

Review of Coordination Drawings shall not relieve the HVAC Contractor
from his overall responsibility for coordination of all work performed pursuant
to the Contract or from any other requirements of the Contract.

1.6 RECORD DOCUMENTS

A. Prepare record documents in accordance with the requirements in Division 1. In
addition to the requirements specified in Division 1, comply with the following.

1.

A complete set of "as-built" or record drawings shall be made up and
delivered to the Architect.

The drawings shall show:-

(a) Ductwork mains and branches, size and location, for both exterior
and interior; locations of all dampers and other control devices;
filters, boxes, and terminal units requiring periodic maintenance or
repair.

(b) Mains and branches of piping systems, with valves and control
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devices located and numbered, concealed unions located, and with
items requiring maintenance located (i.e., traps, strainers, expansion
compensators, tanks, etc.). Valve location diagrams, complete with
valve tag chart. Refer to Division 15 Section "Mechanical
Identification." Indicate horizontal locations of underground piping.

(c) Equipment locations (exposed and concealed), dimensioned from
prominent building lines.

(d) Approved substitutions, Contract Modifications, and actual
equipment and materials installed.

(e) All "main air" pneumatic control piping routing locations must be
shown.

(f) Updating of all equipment schedule sheets.

This trade shall submit the "as-built" set for approval by the building department in
a form acceptable to the department, when required by the jurisdiction.

The drawings shall be produced using AutoCad 2000 or later software. The design
drawings will be made available on disks in AutoCad format for use as a basis for
the "as-built" drawings. These documents remain the property of Cosentini
Associates and shall be used for no other purpose without expressed, written
consent. The contractor shall assume all liabilities resulting from unauthorized use
or modifications to the drawings. Prior to developing any "as-built" drawings, the
contractor shall coordinate with the Owner and the Architect and Engineer the
drawing layers, colors, etc., of the CAD drawings. "As-built" information shall be
submitted as follows:

1. CAD drawing files on disks in AutoCad 2000 format.
2. One (1) set of reproducible drawings.
3. Two (2) sets of blueprints.

The quantity of design drawings which are made available shall in no way be
interpreted as setting a limit to the number of drawings necessary to show the
required "as-built" information.

Progress prints of record drawings shall be submitted monthly during the
construction period for Architect's approval.

1.7 MAINTENANCE MANUALS

A

Prepare maintenance manuals in accordance with Division 1. In addition to the
requirements specified in Division 1, include the following information for equipment
items:

1. Description of function, normal operating characteristics and limitations,
performance curves, engineering data and tests, and complete
nomenclature and commercial numbers of replacement parts.
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2. Manufacturer's printed operating procedures to include start-up, break-in,
and routine and normal operating instructions; regulation, control, stopping,
shutdown, and emergency instructions; and summer and winter operating

instructions.

3. Maintenance procedures for routine preventative maintenance and
troubleshooting; disassembly, repair, and reassembly; aligning and adjusting
instructions.

4. Servicing instructions and lubrication charts and schedules.

5. List of spares: recommended for normal service requirements.

6. Parts list: identifying the various parts of the equipment for repair and

replacement purposes.

7. Instruction books may be standard booklets but shall be clearly marked to
indicate applicable equipment.

8. Wiring diagrams: generalized diagrams are not acceptable, submittal shall
be specifically prepared for this project.

9. Automatic controls: diagrams and functional descriptions. (See control
specification for additional requirements).

CODES, PERMITS AND INSPECTIONS

A

All work shall meet or exceed the latest requirements of all national, state, county,
municipal and other authorities exercising jurisdiction over construction work at the
project. These include, but are not limited to the following:

Minnesota State Building Code
NFPA National Fire Codes

Allrequired permits and inspection certificates shall be obtained, paid for, and made
available at the completion of the work.

Any portion of the work which is not subject to the approval of an authority having
jurisdiction, shall be governed by the applicable sections of the overall National Fire
Code, as published by the National Fire Protection Association.

Installation procedures, methods, and conditions shall comply with the latest
requirements of The Federal Occupational Safety and Health Act (OSHA).

Prepare and submit to the building department a set of "as-built" record drawings
for approval, in a form acceptable to the building department.

This Contractor shall prepare all plans, amendments and pay all filing fees that will
be required for the fuel burning installation, including boiler plant, gas/oil fired
chillers, chimney, oil piping, fuel oil tanks, gas piping, breeching, and any or all parts
of the system under the jurisdiction of the controlling agencies.
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This Contractor shall prepare all plans, amendments and pay all filing fees that will
be required for the emergency generator installation, including oil piping, engine
exhaust, fuel oil tanks, and any or all parts of the system under the jurisdiction of the
controlling agencies.

This Contractor shall prepare all plans, amendments, and pay all filing fees that will
be required for the electric generator and electric generator fuel oil tank installation.

This Contractor shall be responsible for the installation and filing until the installation
has been approved by the authorities having such jurisdiction.

1.9 SEPARATION OF WORK BETWEEN TRADES

A.

The specifications for the overall construction delineate various items of work under
separate trade headings. The list below sets forth this delineation to the extent that
it affects the HVAC work.

In the absence of more detailed information, this list shall be taken as a specific
instruction to the heating, ventilating and air conditioning trade to include the work
assigned to it.

Indications that the heating, ventilating and air conditioning trade is to perform an
item of work mean that it is to perform the work for its own accommodation only,
except as specifically noted otherwise.

Oth

Other than electrical or mechanical
Plb = Plumbing

Htg

Heating, Ventilating & Air Conditioning

Elec Electrical

f

Furnished

i Installed

p = Provided (furnished and installed)

ITEM OTH | PLB | HTe | ELEC NoOTES

Motors for mechanical p
equipment.

Motors starters and control
devices for mechanical

equipment.

Heating: p Specifications and drawings
delineate exceptions.

Power wiring for mechanical p Specifications and drawings

equipment motors. delineate exceptions.
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ITEM

OTH

PLB

Hte

ELEC

NoTES

Control wiring for motors.

Heating:

Specifications and drawings
delineate exceptions.

Wiring for automatic dampers.

Heating:

Specifications and drawings
delineate exceptions.

Temporary heat.

Temporary water.

Sealing of pressurized
stairway, shafts and doors.

Undercutting of doors and
door louvers.

Supplying location where
required included in HVAC.

Temporary light & power.

Hoisting

Rigging

Cutting, chasing & patching

Cost where due to late
installation or improper
coordination of work is the
responsibility of the delinquent
trade.

Framed slots and openings in
walls decks and slabs.

Coordination drawings are
required from HVAC trade.

Sleeves through non-
membraned slabs, decks and
walls.

Drilling & cutting of all holes in
steel decks and precast slabs
required for sleeves &
supports.

Sleeves through membraned
slabs, decks and walls.

Waterproof sealing of sleeves
through membraned slabs,
decks and walls.

Fireproof sealing of excess
openings in slabs, decks & fire
rated walls.
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ITEM OtH | PLB | HTe | ELEC NoTEs

Concrete encasement of p

underground runs

Trenches in floor slabs p

Excavation and backfill inside | p

buildings.

Excavation and backfill p

outside buildings.

Wells or openings in piping for p Wells and fittings furnished by

pressure, temperature, flow, Temperature Control

etc. subcontractor.

Keeping site and excavations | p To accommodate the overall

free from surface water during project.

construction.

Fastenings p

Supports p

Steam manholes p Furnishing of covers,
associated frames and other
hardware included in HYAC
trade.

Base flashing to all roof p

penetrations

Roof vent and pipe cap p

flashing.

Roof vent and base flashing. p

Roof curb cap flashing. p

Roof curb base flashing p

Concrete foundations, pads & | p Furnishing of anchors and

bases inside buildings. vibration mounts included in
the HVAC trade.

Concrete foundations, pads & | p Furnishing of anchors and

bases outside buildings. vibration mounts included in
the HVAC trade providing the
associated equipment.

Field touch-up painting of p

damaged shop coats.

Rustproofing field cut and p

assembled iron supporting
frames and racks.
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ITEM OtH | PLB | HTe | ELEC NoTEs

Finish painting of exposed p Insulation coatings are by

work. HVAC trade.

Ornamental grills. p Duct connections included in
HVAC trade.

Exterior wall louvers. p Duct connections & safing of
all unused portions of louvers
(2" thick insulated panel) is by
HVAC Trade.

Finished wall and ceiling p Supplying list locating all

access doors, panels and required access doors (none

supporting frames. to be less than 16" x 16")
included in HVAC.

Fire rated duct enclosures p

Thermal insulation for p

mechanical room ceilings.

Flue Vents p Coordinate with Plumbing
Contractor.

Convector enclosures. p p

Catwalks to mechanical p Supplying list of locations

equipment. where required included in
HVAC.

Ladders to mechanical Supplying list of locations

equipment other than cooling where required included in

towers HVAC.

Ladders to cooling towers. p

Ladders to roof mounted AC p Coordinate with Architect and

units and equipment. Structural Engineer.

Steel dunnage for roof p Coordinate with Architect and

mounted AC units and Structural Engineer.

equipment other than cooling

towers.

Gas service piping to heating p Final connections included in

boiler equipment. heating, ventilation and air
conditioning.

Domestic make-up water p Final connections included in

piping for heating and air heating, ventilation and air

conditioning systems. conditioning.

Control valves for domestic f [

hot water heaters.

BASIC MECHANICAL REQUIREMENTS

VALE Program Bid Package
15010 -12



213 -1882-091

ITEM OtH | PLB | HTe | ELEC NoTEs
Walk-in refrigerator. p Line connections included in
electric.
Laboratory and medical p line connections included in
equipment. HVAC trade.
Rubbish removal p where one trade furnishes and

another installs, the installing
trade removes the shipping
and packing materials which

accumulate.

Special tools for equipment f

maintenance.

Electric duct heaters (heaters p Line connections included in

installed in air ducts). electric. Drawings delineate
exceptions.

Electric heaters with integral p Line connections included in

fans (cabinet heaters, unit electric. Drawings delineate

heaters and the like). exceptions.

Electric radiators (baseboard, p

sill line, and convector type

heaters).

Through wall sleeve type air p

conditioning and electric

heating units.

Electric heater cables for p

radiant space heating.

Electric heater cables for p

snow melting.

Electric heater cables for pipe p Line and control connections

tracing. and control device mounting
included in electric.

Masonry shafts, sheet rock p This trade to assure the air

shafts, tunnels, utilized for air tightness of all joints, holes

ducts. and other openings to make

these air conveyors
acceptable for their function.

E. The Heating, Ventilating and Air Conditioning Trade is required to supply all
necessary supervision and coordination information to any other trades who are to
supply work to accommodate the Heating, Ventilating and Air Conditioning
installations.

F. Where the Heating, Ventilating and Air Conditioning trade is required to install items
which it does not purchase, it shall include for such items:
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1. The coordination of their delivery.

2. Their unloading from delivery trucks driven in to any designated point on the
property line at grade level.

3. Their safe handling and field storage up to the time of permanent placement
in the project.

4. The correction of any damage, defacement or corrosion to which they may
have been subjected.

5. Their field assembly and internal connection as may be necessary for their
proper operation.

6. Their mounting in place including the purchase and installation of all
dunnage supporting members and fastenings necessary to adapt them to
architectural and structural conditions.

7. Their connection to building systems including the purchase and installation
of all terminating fittings necessary to adapt and connect them to the
building systems.

G. Items which are to be installed but not purchased as part of the work of the Heating,
Ventilating and Air Conditioning trade shall be carefully examined by this trade upon
delivery to the project. Claims that any of these items have been received in such
condition that their installation will require procedures beyond the reasonable scope
of work of the Heating, Ventilating and Air Conditioning trade will be considered only
if presented in writing within one week of the date of delivery to the project of the
items in question. The work of the Heating, Ventilating and Air Conditioning trade
shall include all procedures, regardless of how extensive, necessary to put into
satisfactory operation, all items for which no claims have been submitted as outlined
above.

1.10 DEFINITIONS AND INTERPRETATIONS

A. Specific items of terminology, as used herein or on drawings, shall have the
following meanings.

1. "Piping"---------------- Pipe, fittings, flanges, valves, controls, hangers, traps,
drains, insulation, vents, and items customarily required in connection with
the transfer of fluids.

2. "Concealed"------------- Embedded in masonry or other construction, installed
behind wall furring, within double partitions or hung ceilings, in crawl spaces,
in shafts.

3. "Exposed"--------------- Not concealed.

4. "By Other Trades" or "Others" or "Oth"------- By persons or parties

responsible for work at the project other than the party or parties who have
been duly awarded the contract for the work of this Trade. In the event that
this document is used to acquire work as part of a general construction
contract the words "by other trades" shall mean by persons or parties who
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are not anticipated to be the sub-contractor for this trade working together
with the general contractor. In this context the words "by other trades" shall
not be interpreted to mean not included in the overall contract.

5. Where reference is made to N.E.M.A. Standards, it shall be understood that
this reference is to the "Approved Standards", published by the National
Electrical Manufacturers Association, Main Office - 155 East 44th Street,
New York, New York 10017.

6. Where reference is made to "A.N.S.I. Standards", it shall be understood that
this reference is to the standards published by the American National
Standards Institute Incorporated.

1.11 INTERPRETATION OF THE DRAWINGS AND SPECIFICATIONS:

A.

As used in the drawings and specifications, certain non technical words shall be
understood to have specific meanings as follows:

1. "Furnish"----------- Purchase and deliver to the project site complete with
every necessary appurtenance and support.

2. "Install"----------- Unload at the delivery point at the site and perform every
operation necessary to establish secure mounting and correct operation at
the proper location in the project.

3. "Provide"----------- "Furnish" and "Install".

Except where modified by a specific notation to the contrary, it shall be understood
that the indication and/or description of any item, in the drawings or specifications
or both, carries with it the instruction to furnish and install the item, regardless of
whether or not this instruction is explicitly stated as part of the indication or
description.

It shall be understood that the specifications and drawings are complementary and
are to be taken together for a complete interpretation of the work. Where there are
conflicts between the drawings and specifications or within the specifications or
drawings themselves, the items of higher standard shall govern.

No exclusions from, or limitations, in the language used in the drawings or
specifications shall be interpreted as meaning that the appurtenances or
accessories necessary to complete any required system or item of equipment are
to be omitted.

The drawings of necessity utilize symbols and schematic diagrams to indicate
various items of work. Neither of these have any dimensional significance nor do
they delineate every item required for the intended installations The work shall be
installed, in accordance with the diagrammatic intent expressed on the electrical
and mechanical drawings, and in conformity with the dimensions indicated on final
architectural and structural working drawings and on equipment shop drawings.

No interpretation shall be made from the limitations of symbols and diagrams that
any elements necessary for complete work are excluded.

Certain details appear on the drawings which are specific with regard to the
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dimensioning and positioning of the work. These details are intended only for the
purpose of establishing general feasibility. They do not obviate field coordination
for the indicated work.

H. Information as to the general construction shall be derived from structural and
architectural drawings and specifications only.

l. The use of words in the singular shall not be considered as limiting where other
indications denote that more than one item is referred to.

J. In the event that extra work is authorized, and performed by this trade, work shown
on drawings depicting such work, and/or described by Bulletin is subject to the base
building specifications in all respects.

1.12 CONTRACTOR'S RESPONSIBILITY REGARDING UTILITY COMPANY
REBATE PROGRAMS

A. This Contractor shall as part of his quotation for Base Bid work, include work in

connection with Utility Company rebate programs as follows:

1.

For equipment which qualify for rebates from the Utility and which have
been included in the Base Bid work as part of these specifications and/or the
associated contract drawings, assist in the preparation of all applications,
work sheets, and other documentation required by the Ultility in order to
insure their eligibility for rebate. In order to avoid possible loss of rebates,
obtain written confirmation of eligibility from the Utility Company before
placing orders for any such equipment. Schedule the filing of the
documentation, the ordering of the equipment, and the installation of the
equipment so as to guarantee compliance with all of Utility Company
requirements. Notify the Architect in writing if these requirements will delay
the building construction schedule.

1.13 SUSTAINABLE (LEED AND STATE OF MINNESOTA)

A. LEED Building Submittal Requirements

1.

Contractor's Responsibility Regarding Rebate Programs, Tax Credits and
Green Building Certifications

(a) This section applies to all projects in regard to available rebate
programs but only requires adherence to the special programs listed
when such programs are specifically called out to be part of the
project. This Contractor shall as part of his quotation for Base Bid
work, include work in connection with Utility Company, Local, State,
and Federal rebate programs as follows:

(1) For equipment which qualify for rebates and which have
been included in the Base Bid work as part of these
specifications and/or the associated contract drawings, assist
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in the preparation of all applications, work sheets, and other
documentation required in order to insure their eligibility for
rebate. In order to avoid possible loss of rebates, obtain
written confirmation of eligibility from the agency offering the
rebate and/or CM before placing orders for any such
equipment. Schedule the filing of the documentation, the
ordering of the equipment, and the installation of the
equipment so as to guarantee compliance with all
requirements. Notify the Architect in writing if these
requirements will delay the building construction schedule.

Contractor shall provide Owner assistance to meet the
requirements of, the State of Minnesota Sustainable Buildign
Guidelines (MSBG) and , the United States Green Building
Council (USGBC) LEED™ New Construction Certification
Program, Building Tax Credit (MSBG). This project must be
in full compliance with the requirements of these programs.
The Contractor is responsible to provide all information that
is needed for the satisfactory demonstration of compliance
as mandated in these guidelines. Compliance is required
with all but not limited to the following:

(i) BUDGETING / COSTING

Contractor shall provide cost data from vendors and
for their own work for all Energy Efficiency Measures
(EEMs).  Where guidelines provide alternative
approaches to requirements such as the MSBG, the
Contractor shall perform cost comparisons to assist
the Owner and the design team in selecting the best
option. Where guidelines require reporting of
incremental cost differences between equipment and
systems such as with the MSBG, the Contractor shall
perform cost comparisons to assist the Owner in
developing the required reports.

(i) COMPLIANCE WITH REQUIRED PLANS FOR
FIELD OPERATIONS

Contractor is responsible for compliance with all
plans developed specifically for these programs as
follows:

1) Erosion and Sedimentation Plan - This plan
includes a description of all temporary and
permanent erosion control and stormwater
control measures implemented on the project
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site and the type and frequency of
maintenance activities required for the
chosen erosion control methods. Compliance
shall be monitored by a CM staff member
regularly assigned to this task. A book
including photographs of the site taken on a
regular basis, forms for notification of
non-compliance with the plan, and forms for
noting the correction of non-compliant
situations shall be maintained at the field
office.

IAQ (Interior Air Quality) Plan compliant with
MSBG and LEED. The plan should include
specific actions and protective measure
proposed for this particular site including
descriptive narratives, detailed sketches,
construction and pre-occupancy building
flush, and Mold Mitigation program relative to
the following requirements:

a) Electrical Protection

All electrical equipment must be
protected from collecting not only dust
but also, moisture and odors (which
can "stick" to porous materials in the
system and later be re-released).
Bus duct and conduit are to be
delivered to the site with ends
covered. During construction and for
all work in place, all open ends shall
be covered.

b) Source Control

Contractors shall use products with
low VOCs (Volatile Organic
Compounds) and must use low sulfur
fuels. This section also mandates
field operating practices to reduce air
borne contaminants and emissions.

c) Pathway Interruption

Pathway Interruption measures are
required where areas are potentially
subject to contamination from
construction activities. Contractors
as examples may be required to erect
barriers to contain dust or relocate
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staging areas from air pathways or
provide temporary sealing of intakes
to avoid contamination.

Housekeeping

Specific actions shall be employed by
all Contractors in regard to controlling
contaminates at the work site.

Scheduling

Contractors must maintain schedules
to ensure construction activity and
building occupancy do not overlap in
time. This also calls for a flush-out of
areas to be occupied for two weeks
with 100% outside air to remove any
residual dust or odors from the space.
Subcontaractors shall provide all
standby labor required for this
operation including a change of filters
immediately after.

Sequence of Finish Installation

Finishes shall be sequenced to avoid
porous materials absorbing emissions
from wet-applied finishes.
Contractors shall include appropriate
allowances for drying or curing times
of wet-applied finishes before
installation of porous finishes and
materials, based on technical
specifications provided by the
manufacturers.

Material Protection

Materials directly exposed to moisture
through precipitation, plumbing leaks
or condensation from HVAC
equipment are susceptible to
microbial contamination. The
contractor shall take precautions
necessary to protect materials
installed or stored on-site from
moisture damage and develop a Mold
Mitigation program.

The project's designated Construction IAQ
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Manager is responsible for implementation
and enforcement of the Construction 1AQ
Management requirements and has the
authority to implement stop work orders or
termination of services for non-conformance
with the requirements herein.

3) Construction Waste Management Plan - The
rubbish removal plan shall provide for the
handling and sorting of construction waste.
Compliance with the plan is required by all
Contractors

4) Pest Control Management Plan - |In
compliance with MSBG Guidelines this plan
calls for the use of non-toxic pesticides and
the use of boric acid for insect control.
Compliance with the plan is required by all
Contractors.

Minnesota Sustainable Building Guideline (MSBG)
Submittal Requirements:

The Contractor and their sub-contractors shall submit
the “MSBG” certification items listed herein. “MSBG”
submittals shall include the following:

1) All completed “MSBG” Materials Certification
Forms. Information to be supplied for this
form shall include:

a) Cost breakdowns for the adhesives
and sealants included in the
Contractor or sub-contractor's work
and listed under the “‘MSBG”
PERFORMANCE CRITERIA in
Section 16050 - Basic Electrical
Materials & Methods. Cost
breakdowns shall include total cost
plus separate labor, equipment, and
itemized material costs.

b) The VOC content of all adhesives,
sealants, paints, and coatings applied
on site as part of this work.

2) Product cut sheets for materials that meet the
“MSBG” CERTIFICATION FORM. Cut sheets
shall be submitted with the Contractor or
sub-contractor's stamp, as confirmation that
the submitted products are the products
installed in the Project.
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3) Material Safety Data Sheets (MSDS), for
applicable products. Applicable products
include, but are not limited to adhesives,
sealants, carpets, paints and coatings.
Material Safety Data Sheets shall indicate the
Volatile Organic Compound (VOC) limits of
products submitted (If an MSDS does not
include a product's VOC limits, then product
data sheets, manufacturer literature, or a
letter of certification from the manufacturer
can be submitted in addition to the MSDS to
indicate the VOC limits).

4) Published product literature or letters of
certification (on the manufacturer's
letterhead) indicating the mercury content of
each fluorescent lamp type installed.

5) The “MSBG” submittal information shall be
assembled into one (1) package per Section
or trade, and sent to the Consultant of review.
Incomplete or inaccurate “MSBG” submittals
may be used as the basis for rejecting the
submitted products or assemblies.

Commissioning

Commissioning and training requirements shall be in
accordance with the Commissioning specification
section.

General Description of Roles:

A/E: Write requirements for start-up and
pre-functional tests, perform construction
observation, approve O&M manuals, respond to
RFls, clarify design intent and assist in resolving
problems.

CA: Provide document reviews, coordinate the Cx
process, write procedures and Commissioning Plan,
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oversee and compile documentation of pre-functional
check lists, write functional performance tests for the
commissioning plan, witness, in part, pre-functional
tests, witness functional tests, comply results of
Commissioning and training.

Mfr.: The equipment manufacturers and vendors
provide documentation to facilitate the
commissioning work, perform contracted startup, and
participate in the proper operation of their equipment
during functional and system testing, and training.
Subs: Assists in the preparation of all testing
procedures, demonstrate proper system performance
and provides all labor and testing apparatus required
for start-up, functional and system testing,
commissioning and training.

CM: Facilitates the Cx process ensures that Subs
perform their responsibilities and integrates Cx into
the construction process and schedule.

Required Plans and Records for Sustainable/
Renewable Materials:

Submittals are to be reviewed by the Green and
Sustainability Consultant to assure they include the
required information for adherence to all programs.
Subcontracts shall provide all data required to assure
compliance.

Purchasing/Contracting/Record Keeping:

All Contractors, Material suppliers, and Vendors shall
include the cost of supplying specified materials
(mostly low VOC sealants, coatings, paints, carpet,
insulation, etc.), specified by AA, in compliance with
MSBG and LEED Guidelines. All Contractors shall
include the cost of performing the installation of
materials in accordance with details specified by AA,
in compliance with LEED and BPCA, Guidelines.

Delivery, Storage, and Handling

(@)

Deliver products to the project properly identified with names, model
numbers, types, grades, compliance labels, and other information
needed for identification.

Unit shall be stored and handled in accordance with manufacturer's
instructions.

Unit shall be shipped with all listed items and control wiring factory
installed unless noted on the submittals and approved prior to
shipment.
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(d) Unit shall be shipped complete as specified. Parts for field
installation shall not be shipped and stored on site without prior
approval.

(e) Rigging: Units shall be fully assembled. Units requiring disassembly
for rigging shall be factory assembled and tested. Disassembly,
reassembly and testing shall be supervised by the manufacturer's
representative.

(f) Unit shall be shipped with firmly attached labels that indicate name
of manufacturer, model number, serial number, and plan tagging.

(9) The Vendor shall shrink-wrap all electronic equipment and spare
parts prior to shipping. Spare parts are to be delivered at time of
owner acceptance.

Preconstruction Conference Prior to Start of Work

(a) Prior to commencing any Work, the CM, together with designated
major Contractors, shall confer with the Architect and Engineer
concerning the Work under the Construction Contract.

(b) The pre-construction conference will be conducted under the
leadership of the CM and will occur soon after the CM notifies the
Subcontractors of contract award. The pre-construction conference
will focus on items such as the expedited submittal review
procedure, interface and coordination between Contractor work
scope, the CM's project site rules and requirements, temporary utility
requirements, CM's construction schedule, etc.

B. Shop Drawing Review

1.

The purpose of the review of shop drawings is to maintain integrity of the
design. Unless the contractor clearly points out changes, substitutions,
deletions or any other differences between the submission and the Contract
Documents in writing on the Contractor's letterhead, review by the Engineer
or Architect does not constitute acceptance. Itis not to be assumed that the
engineer has read the text nor reviewed the technical data of a
manufactured item and its components including where the Vendor has
pointed out differences between his product and the specified model.

It is the responsibility of the contractor to confirm all dimensions, quantities,
and the coordination of materials and products supplied by him with other
trades. Review of shop drawings containing errors does not relieve the
contractor from making corrections at his expense.

Substitutions of equipment, systems, materials, temperature controls must
be coordinated by the Contractor with his own or other trades which may be
involved with the item, such as, but not limited to, equipment substitutions
which change electrical requirements, or hanging or support weights or
dimensions.

Any extra changes or credits which may be generated by other trades due
to substitutions will not be accepted unless the Contractor has an agreement
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in writing with the Owner.

Proposed substitutions shall be in accordance with the requirements of the
section governing substitutions. Substitutions of equipment, systems, etc.
requiring approval of local authorities must comply with such regulations and
be filed at the expense of the Contractor (should filing be necessary).
Substitutions are subject to approval or disapproval by the Engineer. The
contractor in offering substitutions shall hold the Owner and Engineer
harmless if the substituted item is an infringement of patent held by the
specified item.

C. Explanation of Shop Drawing Stamp

1.

Reviewed - No Exception Taken: indicates that we have not found any
reason why this item should not be acceptable within the intent of the
contract documents.

Exception Taken As Noted: indicates that we have found questionable
components which if corrected or otherwise explained make the product
acceptable.

Revised and Resubmit: indicates that this item should be resubmitted for
review before further processing.

Resubmit Specified ltem: indicates that the item will not meet the intent of
the Contract.

Incomplete - Resubmit: Indicates that the submission is not complete and
ready for review by the Architect or Engineer.

No shop drawing stamp or note shall constitute an order to fabricate or ship.
Such notification can only be performed by the Project Manager for
Construction, the Contractor scheduling his own work, or the Owner.

The Contractor is responsible for having "Reviewed" copies of shop
drawings bearing the Reviewed - No Exception Taken stamp of the
Architect/Engineer or Owner's Consultant are kept on the job site and work
is implemented in the field in accordance with these documents.

Where information from one Contractor is required by another contractor,
it is the responsibility of the contractors to exchange information and
coordinate their work.

1.14 DELIVERY, STORAGE, AND HANDLING

A. Deliver products to the project properly identified with names, model numbers,
types, grades, compliance labels, and other information needed for identification.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION
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OPERATING INSTRUCTIONS

A.

After all final tests and adjustments have been completed, fully instruct the proper
Owner's Representative in all details of operation for equipment installed. Supply
qualified personnel to operate equipment for sufficient length of time to assure that
Owner's Representative is properly qualified to take over operation and
maintenance procedures. Supply qualified personnel to operate equipment for
sufficient length of time as required to meet all governing authorities in operation
and performance tests.

GUARANTEES AND CERTIFICATIONS

A

All work shall be guaranteed to be free from leaks or defects. Any defective
materials or workmanship as well as damage to the work of all trades resulting from
same shall be replaced or repaired as directed for the duration of stipulated
guaranteed periods.

The duration of guarantee periods following the date of beneficial use of the system
shall be one year. Beneficial use is defined as operation of the system to obtain its
intended use. For example, in the case of refrigeration systems, it means that the
plant has a cooling load. Similarly, for all other systems.

The date of acceptance shall be the date of the final payment for the work or the
date of a formal notice of acceptance, whichever is earlier.

Non-durable replaceable items such as air filter media do not require replacement
after the date of acceptance. If received in writing, requests to have earlier
acceptance dates established for these items will be honored.

Certification shall be submitted attesting to the fact that specified performance
criteria are met by all items of heating and air conditioning equipment.

ROUGH-IN

A.

B.

Verify final locations for rough-ins with field measurements and with the
requirements of the actual equipment to be connected.

Refer to equipment specifications in Divisions 2 through 16 for rough-in
requirements.

MECHANICAL INSTALLATIONS

A.

General: Sequence, coordinate, and integrate the various elements of mechanical
systems, materials, and equipment. Comply with the following requirements:

1. Coordinate mechanical systems, equipment, and materials installation with
other building components.

2. Verify all dimensions by field measurements.

3. Arrange for chases, slots, and openings in other building components during
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progress of construction, to allow for mechanical installations.

Coordinate the installation of required supporting devices and sleeves to be
setin poured-in-place concrete and other structural components, as they are
constructed.

Sequence, coordinate, and integrate installations of mechanical materials
and equipment for efficient flow of the Work. Give particular attention to
large equipment requiring positioning prior to closing in the building.

Where mounting heights are not detailed or dimensioned, install systems,
materials, and equipment to provide the maximum headroom possible.

Coordinate connection of mechanical systems with exterior underground
and overhead utilities and services. Comply with requirements of governing
regulations, franchised service companies, and controlling agencies.
Provide required connection for each service.

Install systems, materials, and equipment to conform with approved
submittal data, including coordination drawings, to greatest extent possible.
Conform to arrangements indicated by the Contract Documents, recognizing
that portions of the Work are shown only in diagrammatic form. Where
coordination requirements conflict with individual system requirements, refer
conflict to the Architect.

Install systems, materials, and equipment level and plumb, parallel and
perpendicular to other building systems and components, where installed
exposed in finished spaces.

Install mechanical equipment to facilitate servicing, maintenance, and repair
or replacement of equipment components. As much as practical, connect
equipment for ease of disconnecting, with minimum of interference with
other installations. Extend grease fittings to an accessible location.

Install access panel or doors for maintenance or inspection where units are
concealed behind finished surfaces. Access panels and doors are specified
in Division 8 Section "ACCESS DOORS" and Division 15 Section "BASIC
MECHANICAL MATERIALS AND METHODS."

Install systems, materials, and equipment giving right-of-way priority to
systems required to be installed at a specified slope.

3.5 CUTTING AND PATCHING

A.

General: Perform cutting and patching in accordance with Division 1 Section
"CUTTING AND PATCHING." In addition to the requirements specified in Division
1, the following requirements apply:

1.

Protection of Installed Work: During cutting and patching operations,
protect adjacent installations.

Perform cutting, fitting, and patching of mechanical equipment and materials
required to:
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1. Uncover Work to provide for installation of ill-timed Work.

2. Remove and replace defective Work.

3. Remove and replace Work not conforming to requirements of the Contract
Documents.

4. Remove samples of installed Work as specified for testing.

5. Install equipment and materials in existing structures.

6. Upon written instructions from the Architect, uncover and restore Work to

provide for Architect/Engineer observation of concealed Work.

Cut, remove and legally dispose of selected mechanical equipment, components,
and materials as indicated, including but not limited to removal of mechanical piping,
heating units, plumbing fixtures and trim, and other mechanical items made
obsolete by the new Work.

Protect the structure, furnishings, finishes, and adjacent materials not indicated or
scheduled to be removed.

Provide and maintain temporary partitions or dust barriers adequate to prevent the
spread of dust and dirt to adjacent areas.

1. Patch existing finished surfaces and building components using new
materials matching existing materials and experienced Installers. Installers'
qualifications refer to the materials and methods required for the surface
and building components being patched.

(a) Refer to Division 1 Section "DEFINITIONS AND STANDARDS" for
definition of "experienced Installer."

2. Patch finished surfaces and building components using new materials
specified for the original installation and experienced Installers. Installers’
qualifications refer to the materials and methods required for the surface
and building components being patched.

(a) Refer to Division 1 Section "DEFINITIONS AND STANDARDS" for
definition of "experienced Installer."

3.6 SITE VISITATION SURVEYS AND MEASUREMENTS

A.

Before submitting bid, visit the project site to satisfy yourself that all equipment
shown or specified in the project contract documents can be installed generally as
shown. Advise Owner prior to bid date, of any space or other installation problems.

Before submitting bid, become thoroughly familiar with all conditions under which
work will be installed, as you will be held responsible for any assumptions, any
omissions or errors made as a result of failure to become familiar with the site and
Contract Documents.
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Investigate each space through which equipment must be moved. Where
necessary, equipment shall be shipped from manufacturer in sections of size
suitable for moving through restrictive spaces available. Ascertain from building
Owner at what time of day equipment may be moved through certain restrictive
areas.

Install work so as to be readily accessible for operation, maintenance and repair.
Minor deviations from drawings may be made to accomplish this, but changes which
involve extra cost shall not be made without approval.

Removal and relocation of certain existing work will be necessary for the
performance of the general work. All existing conditions cannot be completely
detailed on the drawings. The Contractor shall survey the site and include all
required changes in making up their bid proposal.

Submission of a bid shall be construed as evidence, that a careful examination of
the portions of the existing building, equipment, etc., which affect this work and the
access to such spaces has been made and that the Contractor is familiar with
existing conditions and difficulties that will affect the execution of the work. Claims
will not be allowed for labor, equipment or materials required because of difficulties
encountered, which could have been foreseen during such an examination.

END OF SECTION 15010
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NEW PASSENGER TERMINAL SECTION 15050 - BASIC MECHANICAL
DULUTH INTERNATIONAL AIRPORT MATERIALS AND METHODS
DULUTH, MINNESOTA

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. This Section includes the following basic mechanical materials and methods to
complement other Division 15 Sections.

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Piping materials and installation instructions common to most piping
systems.

Fire and smoke Detection

Sequencing and scheduling

Access Doors in Finished construction.
Dielectric Fittings.

Pipe and Pipe Fittings.

Joining Materials

Piping Specialties

Labeling and identifying mechanical systems and equipment is specified in
Division 15000.

Grout for equipment installations.

Drive Guards

Electrical Motors, Motor Controls and Wiring
Firestopping

Tools and lubricants

Dampers - General

Damper Terminal Strips

Automatic Control Valves - General

Piping Systems - Common Requirements.
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19. Pressure Testing - All Piping Systems.
20. Equipment Installation - Common Requirements.
21. Labeling and Identifying
22. Painting and finishing.
23. Pans and Drains over Electrical Equipment.
24, Concrete Bases
25. Erection of Metal Supports and Anchorage
26. Welding procedure.
27. Excavation and backfill.

Pipe and pipe fitting materials are specified in piping system Sections.

RELATED DOCUMENTS

A.

w

o o

m

Drawings and general provisions of Contract, including General and the
Supplementary Conditions and Division 1 Specification Sections, apply to this and
other sections of Division 15.

Excavation and backfill: Section 02200, EARTHWORK.

Section 03300, CAST-IN PLACE CONCRETE.

Section 05311, STEEL ROOF DECK.

Section 05321, STEEL FLOOR DECK.

Section 05500, METAL FABRICATIONS.

Section 07250, FIRESTOPPING.

Flashing wall and roof penetrations: Section 07600, FLASHING AND SHEET
METAL.

Section 07920, SEALANTS AND CAULKING.
Section 09900, PAINTING.
Division 15, MECHANICAL
Division 16, ELECTRICAL

Other Sections where applicable.
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1.3 QUALITY ASSURANCE

A

Qualify welding processes and operators for structural steel according to AWS D1.1
"Structural Welding Code--Steel."

Qualify welding processes and operators for piping according to ASME "Boiler and
Pressure Vessel Code," Section IX, "Welding and Brazing Qualifications."

1. Comply with provisions of ASME B31 Series "Code for Pressure Piping."

2. Certify that each welder has passed AWS qualification tests for the welding
processes involved and that certification is current.

Products Criteria:

1. All equipment furnished as part of the work shall comply with the latest
editions of all applicable state and municipal "energy codes." Provide
certification from the equipment suppliers for all energy-consuming
equipment that the equipment fully complies with these codes. Equipment
submissions will not be accepted for review unless accompanied by such
certification in writing.

2. All equipment and materials shall be new and without blemish or defect.

3. New equipment and materials shall be Underwriters Laboratories, Inc. (U.L.)
labeled and/or listed where specifically called for, or where normally subject
to such U.L. labeling and/or listing services.

4. All equipment and materials shall be free of asbestos.

5. Electrical equipment and materials shall be products which will meet with the
acceptance of the agency inspecting the electrical work. Where such
acceptance is contingent upon having the products examined, tested and
certified by Underwriters or other recognized testing laboratory, the product
shall be examined, tested and certified.. Where no specific indication as to
the type or quality of materials or equipment is indicated, a first class
standard article shall be furnished.

6. It is the intent of these specifications that wherever a specific manufacturer
of a product is specified or scheduled, and the specifications include other
approved manufacturers or the terms "other approved" or "or approved
equal" or "equal" are used, the submitted item must conform in all respects
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to the specified item. Consideration will not be given to claims that the
submitted item meets the performance requirements with lesser
construction (such as lesser heat exchange surface, smaller motor HP,
etc.). Performance as delineated in schedules and in the specifications shall
be interpreted as minimum performance. In many cases equipment is
oversized to allow for pick-up loads which cannot be delineated under the
minimum performance.

7. All equipment of one type (such as fans, pumps, coils, etc.), shall be the
products of one Manufacturer.

8. Substituted equipment or optional equipment where permitted and
approved, must conform to space requirements. Any substituted equipment
that cannot meet space requirements, whether approved or not, shall be
replaced at the Contractor's expense. Any modifications of related systems
as a result of substitutions shall be made at the Contractor's expense.

9. Note that the approval of shop drawings, or other information submitted in
accordance with the requirements hereinbefore specified, does not assure
that the Engineer, Architect, or any other Owner's Representative, attests
to the dimensional accuracy or dimensional suitability of the material or
equipment involved or the ability of the material or equipment involved or the
mechanical performance of equipment. Approval of Shop Drawings does
not invalidate the plans and specifications if in conflict, unless a letter
requesting such change is submitted and approved on the Engineer's
letterhead.

10. Substitutions of Mechanical Equipment for that shown on the schedules or
designated by model number in the specifications will not be considered if
the item is not a regular cataloged item shown in the current catalog of the
manufacturer.

Manufacturer's Recommendations: Where installation procedures of any part
thereof are required to be in accordance with the recommendations of the
manufacturer of the material being installed, printed copies of these
recommendations shall be furnished prior to installation. Installation of the item will
not be allowed to proceed until the recommendations are received. Failure to
furnish these recommendations can be cause for rejection of the material.

1.4 DELIVERY, STORAGE, AND HANDLING

A

Deliver pipes and tubes with factory-applied end-caps. Maintain end-caps through
shipping, storage, and handling to prevent pipe-end damage and prevent entrance
of dirt, debris, and moisture.

Protect stored pipes and tubes from moisture and dirt. Elevate above grade. When
stored inside, do not exceed structural capacity of the floor.

Protect flanges, fittings, and piping specialties from moisture and dirt.
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Protect stored plastic pipes from direct sunlight. Support to prevent sagging and
bending.

PROTECTION AND CLEANING

A

It shall be this trade's responsibility to store his materials in a manner that will
maintain an orderly clean appearance. If stored on-site in open or unprotected
areas, all equipment and material shall be kept off the ground by means of pallets
or racks, and covered with tarpaulins.

The inlet and discharge openings of all fan coil, VAV Box, Fan Powered Box, and
other terminal units shall be kept covered until all local plastering, parging, etc. is
completed, and the units are ready to run.

Equipment and material if left in the open and damaged shall be repainted, or
otherwise refurbished at the discretion of the owner. Equipment and material is
subject to rejection and replacement if in the opinion of the engineer, or in the
opinion of the manufacturer's engineering department, the equipment has
deteriorated or been damaged to the extent that its immediate use is questionable,
or that its normal life expectancy has been curtailed.

During the erection protect all ductwork, duct lining, insulation, piping, and
equipment from damage and dirt. Cap the open top of all ductwork and piping
installed vertically.

After completion of project, clean the exterior surface of all equipment included in
this division of work including, but not limited to, concrete residue.

Chemical Cleaning: All piping systems shall be thoroughly flushed out with the
approved cleaning chemicals to remove pipe dope, slushing compounds, cutting
oils, and other loose extraneous materials. This also includes any piping systems
which are not listed as requiring water treatment. The cleaning chemicals shall be
added by the mechanical trade. The chemical supplier shall verify that the
chemicals are compatible with all the materials in the systems. The chemical
supplier shall instruct as to the proper feed rates, shall check that the cleaning
solution is actually in each system, shall instruct the contractor as to when to flush
the system and shall check each system following flushing to insure all cleaning
chemicals have been removed from each system. The mechanical trade shall block
open all modulating valves, zone valves and all other system restrictions. If building
pumps are not available, this trade shall provide portable pumps to circulate water
for cleaning.

A certificate of cleaning shall be provided by the cleaning chemical supplier to the
Architect's representative.

FIRE AND SMOKE DETECTION

A.

Fire and smoke detection system will be provided and installed by the Electrical
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trade. The HVAC trade will provide suitable openings (as recommended by the
Smoke Detection System Manufacturer) in sheet metal for sensing elements.

This Trade will provide access doors to make all such detection heads accessible.

This trade will provide bracing for smoke detection sampling tubes which exceed
48" in length.

SEQUENCING AND SCHEDULING

A.

B.

Coordinate mechanical equipment installation with other building components.

Arrange for chases, slots, and openings in building structure during progress of
construction to allow for mechanical installations.

Coordinate the installation of required supporting devices and set sleeves in
poured-in-place concrete and other structural components as they are constructed.

Sequence, coordinate, and integrate installations of mechanical materials and
equipment for efficient flow of the Work. Coordinate installation of large equipment
requiring positioning prior to closing in the building.

Coordinate connection of electrical services.

Coordinate connection of mechanical systems with exterior underground and
overhead utilities and services. Comply with requirements of governing regulations,
franchised service companies, and controlling agencies.

Coordinate requirements for access panels and doors where mechanical items
requiring access are concealed behind finished surfaces. Access panels and doors
are specified in Division 8 Section "Access Doors."

Coordinate installation of identifying devices after completing covering and painting
where devices are applied to surfaces. Install identifying devices prior to installing
acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1 CENTRAL CONTROL PANELS
A. Provide panel for alarm and start-stop functions.
B. Provide panel for alarm functions.
C. See drawings for details.

2.2 ACCESS DOORS IN FINISHED CONSTRUCTION

A

Access doors as required for operation and maintenance of concealed equipment,
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valves, controls, etc will be provided by another trade.

This Trade is responsible for access door location, size and its accessibility to the
valves or equipment being served.

Coordinate and prepare a location, size, and function schedule of access doors
required and deliver to a representative of the installing Trade. Furnish and install
distinctively colored __ buttons in finished ceiling.

Access doors shall be of ample size, minimum of 16" x 16".
Construct doors and frames to comply with the requirements of the NFPA and

Underwriters Laboratories Inc. for fire rating. Install UL label on each door in a non-
exposed location unless otherwise required by the local authority having jurisdiction.

DIELECTRIC FITTINGS

A

D.

Provide dielectric fittings to isolate joined dissimilar materials to prevent galvanic
action and stop corrosion. Fittings shall be of the non reducing type, which shall be
suitable for the system fluid, pressure, and temperature and shall not restrict the
flow.

For factory fabricated equipment, manufacturer shall submit method of compliance
or exceptions (if applicable) in writing as part of the shop drawings submission for
review and approval by Engineer.

It is the intent of this section that all system components (equipment connections,
piping, etc.). Whether they are field installed or factory fabricated shall comply with
paragraph A above.

See paragraph, PIPING SPECIALTIES, for additional details.

PIPE AND PIPE FITTINGS

A.

B.

Also refer to individual piping system specification Sections for pipe and fitting
materials and joining methods.

Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

JOINING MATERIALS

A.

Refer to individual piping system specification Sections in Division 15 for special
joining materials not listed below.

Pipe Flange Gasket Materials: Suitable for the chemical and thermal conditions of
the piping system contents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3mm) maximum
thickness, except where thickness or specific material is indicated.
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2. ASME B16.20 for grooved, ring-joint, steel flanges.

3. AWWA C110, rubber, flat face, 1/8 inch (3 mm) thick, except where other
thickness is indicated; and full-face or ring type, except where type is
indicated.

C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, except where other material
is indicated.

D. Plastic Pipe Flange Gasket, Bolts, and Nuts: Type and material recommended by
piping system manufacturer, except where other type or material is indicated.

E. Solder Filler Metal: ASTM B 32.

F. Fittings for copper tubing shall be Chase Sweat Fittings, Mueller Brass Co.'s
"Streamline" solder fittings, or "Arco" wrought-copper fittings. "T"-Drill type fittings
are not acceptable. All piping shall be installed in a workmanlike manner, according
to the manufacturer's instruction. All joints shall be thoroughly cleaned before
connecting. All solder for copper tubing shall have a melting point of not less than
460 degrees F., composed of 95% tin and 5% antimony, or brazing filler metal
melting at or above 1000°F (silver or copper-phosphorus) in accordance with the
following table. Regardless of pressures in table below, use 95-5 tin antimony for
fresh water.

SAFE STRENGTH OF SOLDERED JOINTS
Pressure Ratings
Maximum Service Pressure, PSI
Water

Service

Tempera- 1/4 to 1-1/4 to 2-1/2 to
Solder used tures 1 inch 2 inches 4 inches 6 inches
in Joints Deg. F. Incl. Incl. Incl.
95-5 Tin- 100 500 400 300 260
Antimony 150 400 350 275 260

200 300 250 200 250

250 200 175 150 250
Brazing Filler 250 300 210 170 150
Metal* at or 350 270 190 155 150

above 1000°F

* For service temperatures 200° and below, the rated internal pressure is equal to that of tube

being joined.
G. Brazing Filler Metals: AWS A5.8.
1. BCuP Series: Copper-phosphorus alloys.
2. BAg1: Silver alloy.
H. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate

for wall thickness and chemical analysis of steel pipe being welded.

Solvent Cements: Manufacturer's standard solvents complying with the following:
1. Acrylonitrile-Butadiene-Styrene (ABS): ASTM D 2235.
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Chlorinated Poly(Vinyl Chloride) (CPVC): ASTM F 493.

Poly(Vinyl Chloride) (PVC): ASTM D 2564.

PVC to ABS Transition: Made to requirements of ASTM D 3138, color other
than orange.

PN

Plastic Pipe Seals: ASTM F 477, elastomeric gasket.

Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts: AWWA C110, rubber gasket,
carbon steel bolts and nuts.

Couplings: Iron body sleeve assembly, fabricated to match outside diameters of
plain-end pressure pipes.

1. Sleeve: ASTM A 126, Class B, gray iron.
Followers: ASTM A 47 (ASTM A47M), Grade 32510 or ASTM A 536 ductile
iron.

3. Gaskets: Rubber.

4, Bolts and Nuts: AWWA C111.

5 Finish: Enamel paint.

26 PIPING SPECIALTIES

A.

Provide escutcheons on all exposed piping passing through walls, floors, partitions
and ceilings, except provide close fitting metal escutcheons on both sides of piping
(whether exposed or not) through required fire rated walls, floors, partitions &
ceilings.

Escutcheons: Manufactured wall, ceiling, and floor plates; deep-pattern type where
required to conceal protruding fittings and sleeves.

1. Inside Diameter: Closely fit around pipe, tube, and insulation.
2. Outside Diameter: Completely cover opening.
3. Cast Brass: One-piece, with set-screw.

Dielectric Fittings: Assembly or fitting, non-reducing type, having insulating

material isolating joined dissimilar metals to prevent galvanic action and stop

corrosion.

1. Description: Combination of copper alloy and ferrous; threaded, solder,
plain, and weld neck end types and matching piping system materials.

2. Insulating Material: Suitable for system fluid, pressure, and temperature,
does not restrict flow.

3. Dielectric Unions:  Factory-fabricated, union assembly for 250-psig
(1725kPa) minimum working pressure at a 180 deg F (82 deg C)
temperature.

4. Dielectric Flanges: Factory-fabricated, companion-flange assembly for 150-
or 300-psig (1035kPa or 2070kPa) minimum pressure to suit system
pressures.
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5. Dielectric-Flange Insulation Kits: Field-assembled, companion-flange
assembly, full-face or ring type. Components include neoprene or phenolic
gasket, phenolic or polyethylene bolt sleeves, phenolic washers, and steel
backing washers.

6. Dielectric Couplings:  Galvanized-steel coupling, having inert and
noncorrosive, thermoplastic lining, with threaded ends and 300-psig
(2070kPa) minimum working pressure at 225 deg F (107 deg C)
temperature.

7. Dielectric Nipples: Electroplated steel nipple, having inert and noncorrosive
thermoplastic lining, with combination of plain, threaded, or grooved end
types and 300-psig (2070kPa) working pressure at 225 deg F (107 deg C)
temperature.

Mechanical Sleeve Seals: Modular, watertight mechanical type. Components
include interlocking synthetic rubber links shaped to continuously fill annular space
between pipe and sleeve. Connecting bolts and pressure plates cause rubber
sealing elements to expand when tightened.

Sleeves: The following materials are for all wall, floor, slab, and roof penetrations:

Sleeve Materials

Type Designation Sleeve Material
1 #18 gauge, galvanized
steel.
2 Standard weight galvanized steel
pipe.
3 Standard weight galvanized steel pipe

with a continuously welded water stop
of 1/4" steel plate extending from
outside of sleeve a minimum of 2" all
around - similar to F & S Mfg. Corp.
Fig. 204.

4 Cast iron pipe sleeve with center
flange - similar to James B. Clow &
Sons No. F-1430 and F-1435.

5 Standard weight galvanized steel pipe
with flashing clamp device welded to
pipe sleeve or watertight sleeves -
similar to Zurn 195-10 with oakum
caulking as required.
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6 Metal deck and wall sleeves similar to
Adjust-To-Crete Mfg. Co.
G. Sleeve Sizes
1. Floors and required fire rated partitions - 72" maximum clearance between

outside of pipe (or insulation on insulated pipes) and inside of sleeve.

2. Partitions not fire rated - 1-1/2" maximum clearance between outside of pipe
(or insulation on insulated pipes) and inside of sleeve.

H. Sleeve Lengths
Location

Floors

Roofs

Walls & Partitions

l. Sleeve Caulking & Packing.

Type Designation
A

IDENTIFYING DEVICES AND LABELS

Sleeve Length

Equal to depth of floor construction including
finish. In waterproof floor construction sleeves
to extend minimum of 2" above finished floor
level.

Equal to depth of roof construction including
insulation.

Equal to depth of construction and terminated
flush with surfaces.

Caulking & Packing Requirements
Space between pipe and sleeve packed with
oakum or hemp and caulked watertight.

Space between pipe or pipe covering and
sleeve shall be caulked with an
incombustible, permanently plastic,
waterproof non-staining compound leaving a
finished smooth appearance or pack with
mineral wool or other equally approved fire
resistive material to within %2" of both wall
faces and provide caulking compound as per
above.
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General: Manufacturer's standard products of categories and types required for
each application as referenced in other Division 15 Sections. Where more than one
type is specified for listed application, selection is Installer's option, but provide
single selection for each product category.

Equipment Nameplates: Metal nameplate with operational data engraved or
stamped, permanently fastened to equipment.

1. Data: Manufacturer, product name, model number, serial number, capacity,
operating and power characteristics, labels of tested compliances, and
similar essential data.

2. Location: An accessible and visible location.

Stencils: Standard stencils, prepared for required applications with letter sizes
conforming to recommendations of ASME A13.1 for piping and similar applications,
but not less than 1-1/4-inch (30mm) -high letters for ductwork and not less than
3/4-inch (19mm) -high letters for access door signs and similar operational
instructions.

1. Material: Fiberboard.

2. Stencil Paint: Standard exterior type stenciling enamel; black, except as
otherwise indicated; either brushing grade or pressurized spray-can form
and grade.

3. Identification Paint: Standard identification enamel of colors indicated or, if
not otherwise indicated for piping systems, comply with ASME A13.1 for
colors.

Pressure-Sensitive Pipe Markers: Manufacturer's standard preprinted, permanent
adhesive, color-coded, pressure-sensitive vinyl pipe markers, conforming to
ASME A13.1.

Plastic Duct Markers: Manufacturer's standard laminated plastic, color coded duct
markers. Conform to following color code:

1. Green: Cold air.

2. Yellow: Hot air.

3. Yellow/Green: Supply air.

4. Blue: Exhaust, outside, return, and mixed air.

5. For hazardous exhausts, use colors and designs recommended by
ASME A13.1.

6. Nomenclature: Include following:

Engraved Plastic-Laminate Signs: ASTM D 709, Type |, cellulose, paper-base,
phenolic-resin-laminate engraving stock; Grade ES-2, black surface, black phenolic
core, with white (letter color) melamine subcore, except when other colors are
indicated.

BASIC MECHANICAL MATERIALS AND METHODS
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Fabricate in sizes required for message.

Engraved with engraver's standard letter style, of sizes and with wording to
match equipment identification.

Punch for mechanical fastening.

Thickness: 1/8 inch (3 mm), except as otherwise indicated.

Fasteners: Self-tapping stainless-steel screws or contact-type permanent
adhesive.

N —

ok w

G. Plastic Equipment Markers: Laminated-plastic, color-coded equipment markers.
Conform to following color code:

1. Green: Cooling equipment and components.
. Yellow: Heating equipment and components.

3. Yellow/Green: Combination cooling and heating equipment and
components.

4. Brown: Energy reclamation equipment and components.

5. Blue: Equipment and components that do not meet any of the above
criteria.

6. For hazardous equipment, use colors and designs recommended by
ASME A13.1.

7. Nomenclature: Include following, matching terminology on schedules as

closely as possible:
8. Size: Approximately 2-1/2 by 4 inches (65 by 100 mm) for control devices,
dampers, and valves; and 4-1/2 by 6 inches (115 by 150 mm) for equipment.

H. Lettering and Graphics: Coordinate names, abbreviations, and other designations
used in mechanical identification, with corresponding designations indicated. Use
numbers, lettering, and wording indicated for proper identification and
operation/maintenance of mechanical systems and equipment.

1. Multiple Systems: Where multiple systems of same generic name are
indicated, provide identification that indicates individual system number as
well as service such as "Boiler No. 3," "Air Supply No. 1H," or "Standpipe
F12."

28  GROUT

A. Nonshrink, Nonmetallic Grout: ASTM C 1107, Grade B.

1. Characteristics: Post-hardening, volume-adjusting, dry, hydraulic-cement
grout, nonstaining, noncorrosive, nongaseous, and recommended for
interior and exterior applications.

2. Design Mix: 5000-psi (34.50MPa), 28-day compressive strength.

3 Packaging: Premixed and factory-packaged.

29 DRIVE GUARDS

A. For all machinery and equipment provide guards for belts, chains, couplings,
pulleys, sheaves, shafts, gears and other moving parts regardless of height above

BASIC MECHANICAL MATERIALS AND METHODS
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the floor.
Materials: Sheet steel, cast iron, expanded metal or heavy gauge wire mesh rigidly
secured so as to be removable without disassembling pipe, duct, or electrical

connections to equipment.

Access for Speed Measurement: One inch diameter hole at each shaft center.

ELECTRICAL MOTORS, MOTOR CONTROLS, AND WIRING

A.

For all work required in conjunction with electrical motors, motor controls, and
wiring, see complete delineation on the drawings under the title of "List of Electric
Motors and Motor Controls" and the notes pertaining to same. Note that all motors,
starters & motor control centers are purchased by the HVAC Trade. Motors for
equipment shall be provided by the Equipment Manufacturer. All equipment shall
have U.L. label where obtainable.

See “Automatic Controls” for separation of work for control wiring between Electrical
and HVAC trades.

FIRE-STOPPING

A

B.

Refer to Section, FIRESTOPPING.
HVAC trade is responsible for firestopping of HVAC work.
Firestopping system must be U.L. approved.

All spaces between ducts or pipes and their respective sleeves shall be packed full
depth with mineral wool, or other equally approved fire resistant material, and
compressed firmly in place. Fiberglass shall not be used. Sleeve clearances shall
not exceed 2 inch between pipes (or ducts) and sleeves. Use individual sleeves
for each pipe or duct. Use escutcheons on both sides of sleeves. This includes
spaces between ducts on pipes and their respective sleeves or openings at fan
rooms (whether walls are fire rated or not).

TOOLS AND LUBRICANTS

A.

Furnish special tools not readily available commercially, that are required for
disassembly or adjustment of equipment and machinery furnished.

Lubricants: A minimum of one quart of oil, and one pound of grease, of equipment
manufacturer's recommended grade and type, in unopened containers and properly
identified as to use for each different application.

DAMPERS - GENERAL

A

All electric and/or pneumatic operated dampers which have a fire and/or smoke
rating shall be furnished by the mechanical contractor. All other electric and/or

BASIC MECHANICAL MATERIALS AND METHODS
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pneumatic operated dampers shall be furnished by the Controls (ATC/BMS)
Contractor. Fusible link dampers for fire protection, manual dampers for balancing
and/or shut-off as well as dampers which are specified as part of factory built air
handling units or terminal units shall be furnished by the mechanical contractor.

All dampers shall be installed by the mechanical contractor.

Type “B” or “C” mountings shall be used for all dampers. Type “A” mountings are
not permitted. All dampers are to be selected and installed so that the frames,
stops, etc. are located outside of the airstream so as to provide a nominal 100%
free area damper.

The mechanical contractor shall furnish damper actuators for all dampers that he
furnishes. Where practical, actuators shall be factory mounted by the damper
manufacturer. The actuators shall be located outside of the airstream. The
mechanical contractor shall provide a terminal strip alongside the damper for all
dampers he furnishes.

The controls contractor shall furnish damper actuators for all dampers that he
furnishes. Where practical, actuators shall be factory mounted by the damper
manufacturer. The actuators shall be located outside of the airstream. The controls
contractor shall provide a terminal strip along side the damper for all dampers he
furnishes.

Wiring for motor operated dampers that have a fire and/or smoke rating shall be
provided by the mechanical trade from the damper actuator and any associated end
switches and sensors to a terminal strip that is wall mounted along side the damper.

The controls contractor shall provide wiring as follows:

1. Between the central control system [BMS] and the terminal strip for all
dampers monitored and/or controlled by the [BMS][ATC] whether or not the
controls contractor has furnished the damper.

2. Between the terminal strip for all dampers and their associated thermostats,
pressure switches, etc. whether or not the control contractor has furnished
the damper.

Dampers incorporating multiple sections shall be controlled in unison. Where more
than one (1) actuator serves a damper, then the actuators shall be driven in unison
and the control wiring shall be provided accordingly.

Dampers incorporating multiple sections shall be designed in such a way that the
actuators are easily accessible. Under no circumstances shall it be necessary to
remove damper sections or structural or other fixtures to facilitate removal of
damper motors. Provide access doors wherever necessary to meet this
requirement.

The following table summarizes the trade responsibilities with respect to automatic
dampers:
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Description

Non-Fire or Smoke
Rated Dampers

Fire and/or Smoke
Rated Dampers not
Controlled by Fire
Alarm System

Fire and/or Smoke
Rated Dampers
Controlled by Fire
Alarm System

Furnish Damper

Controls Contractor

Mechanical Trade

Mechanical Trade

Install Damper

Mechanical Trade

Mechanical Trade

Mechanical Trade

Furnish Actuator(s)

Controls Contractor

Mechanical Trade

Mechanical Trade

Install Actuator(s)

Mechanical Trade

Mechanical Trade

Mechanical Trade

Install and furnish
terminal strip
complete with all
relays, wiring, etc.

Controls Contractor

Mechanical Trade

Mechanical Trade

Provide wiring
between actuator,
end switches, heat
sensors, and
terminal strip

Controls Contractor

Mechanical Trade

Mechanical Trade

Provide wiring from
central control
system (BMS) to
damper terminal
strip.

Controls Contractor

Controls Contractor

Controls Contractor

Provide wiring from
FAS to damper
terminal strip.

Controls Contractor

Controls Contractor

Electrical Trade

Furnish 120V main
power to electrical
actuators (see notes
below)

Controls Contractor

Controls Contractor

Electrical Trade

Provide wiring from
damper terminal strip
to terminal strips for
interlocked motors,
etc.

Controls Contractor

Controls Contractor

Controls Contractor

Provide wiring from
damper terminal strip
directly to
thermostats, etc.

Controls Contractor

Controls Contractor

Controls Contractor

NOTES
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Controls contractor shall have overall responsibility for the complete coordination of the
work and the operation of the damper/actuator installation.

In mechanical rooms 120V power circuits will be provided from an emergency distribution
board. These circuits will be terminated in a junction box located in each associated
mechanical room and shall be used by the controls contractor to supply local control panels
and critical equipment.

These circuits will also be used by the electrical trade to supply dampers, etc. , requiring
control by the Fire Alarm System. Final connection from the terminal strips to the
actuators, end switches and sensors shall be by the mechanical trade.

For dampers not requiring control by the fire alarm system and for other non-critical
equipment, obtain power from either the emergency circuits as detailed above or from the
motor starter terminal trip. All wiring shall be by the controls contractor.

DAMPER TERMINAL STRIPS

A. Terminal strip(s) shall be provided along side all motorized dampers. If the damper
has a smoke and/or fire rating, the terminal strip shall be provided by the
Mechanical Trade. If the damper does not have a fire and/or smoke rating then the
terminal strip shall be provided by the controls contractor.

B. Where dampers are furnished by the controls contractor then he shall provide
relays, interconnect wiring and other components to meet the requirements detailed
below. The terminal strip(s), relays, etc. shall be housed in wall mounted
enclosures which meet the specifications detailed for local starter enclosures.

C. The terminal strip shall be wired such that the Central Control System (ATC/BMS)
can undertake the following control and monitoring functions:

1. Open Control - A pair of terminals shall be wired such that when a controls
(ATC/BMS) relay closes a contact pair across these terminals the damper
is driven open. If the damper is two position with an actuator which drives
closed and springs open on loss of power then these terminals shall not be
used. This signal from the Central Control System (ATC/BMS) shall be
overridden by a close signal from the Fire Alarm System (FAS) Where
dampers are interlocked to motors then the wiring shall be to these
terminals.

2. Close Control - A pair of terminals shall be wired such that when a controls
(ATC/BMS) relay closes a contact pair across these terminals the damper
is driven closed. If the damper is two position with an actuator which drives
open and springs closed on loss of power then these terminals shall not be
used. This signal from the Central Control System (ATC/BMS) shall be
overridden by an open signal from the FAS.

BASIC MECHANICAL MATERIALS AND METHODS
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3. Motor Interlock - A pair of terminals shall be wired to an end switch on the
actuator such that the contacts between the terminals shall be closed when
the damper is fully open and open when the damper is not fully open. This
pair of terminals shall be used for interlocking a damper with a motor such
that the motor will not be able to start if the damper is not fully open.

D. Purge Dampers

For each damper which is to be monitored and/or controlled by the Fire Alarm
System (FAS), the damper actuator, heat sensor and end switches shall each be
wired by the mechanical trade to a terminal strip(s) mounted adjacent to the damper
so that the FAS can undertake the following control and monitoring functions:

1. FAS “Open/Close” Control - The damper will be driven open in response to
closure of an FAS relay contact and will spring closed in response to
opening of this relay contact.

2. FAS “Override Open” Control (Smoke Purge Dampers Only) - The damper
will be re-opened, subsequent to a heat sensor initiated closure, in response
to closure of a second FAS relay contact (or reclosure of the first contact for
single sensor dampers).

3. FAS “Open/Closed” Status Monitoring Control (Smoke Purge Dampers
Only) - End Switch closures will cause activation of FAS “opened” and
“closed” relays in response to operation of end switches at both ends of
travel.

4, FAS “Override of ATC (BMS)” Control - For each damper requiring both FAS
and ATC (BMS) control, the Controls Contractor shall mount an interface
relay within 30 circuiting feet of the damper terminal strip, so wired as to
permit FAS override of the ATC (BMS) control.

E. The controls contractor's damper manufacturer shall provide all necessary wiring
diagrams to the FAS contractors.

F. Dampers furnished by the mechanical trade shall have similar terminal strips to
which the controls contractor shall wire where necessary.
G. Comply with code requirements. Segregate high and low voltage wiring & circuits

and segregate the FAS and controls (ATC/BMS) terminals.

215 AUTOMATIC CONTROL VALVES - GENERAL

A. All automatic control valves controlled by the central control system (ATC/BMS)
shall be furnished by the controls contractor unless noted otherwise in these
documents.
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All automatic control valves shall be installed by the mechanical trade.
The controls contractor shall provide wiring as follows:

1. All line voltage power for electric valve actuators shall be wired by the
controls contractor from the nearest available power panel. Coordinate with
electrical trade.

2. All wiring between the central control system (ATC/BMS) and the valve
actuator shall be wired by the controls contractor.

3. All wiring between the valve actuator and their associated thermostats,
pressure switches, control devices, etc. shall be wired by the controls
contractor.

All wiring shall comply with code requirements. Segregate high and low voltage
wiring & circuits and segregate the FAS and controls (ATC/BMS) terminals.

PART 3 - EXECUTION

3.1

PIPING SYSTEMS--COMMON REQUIREMENTS

A

General: Install piping as described herein, except where system Sections specify
otherwise. Individual piping system specification Sections in Division 15 specify
piping installation requirements unique to the piping system.

General Locations and Arrangements: Drawings (plans, schematics, and diagrams)
indicate general location and arrangement of piping systems. Indicated locations
and arrangements were used to size pipe and calculate friction loss, expansion,
pump sizing, and other design considerations. Install piping as indicated, except
where deviations to layout are approved on coordination drawings.

Coordinate location of piping, sleeves, inserts, hangers, ductwork and equipment.
Locate piping, sleeves, inserts, hangers, ductwork and equipment clear of windows,
doors, openings, light outlets, and other services and utilities. Follow
manufacturer's published recommendations for installation methods not otherwise
specified.

Install gages, thermometers, valves and other devices with due regard for ease in
reading or operating and maintaining said devices. Locate and position
thermometers and gages to be easily read by operator or staff standing on floor or
walkway provided. Servicing shall not require dismantling adjacent equipment or
pipe work.

Furnish and install all necessary float devices, aquastats, thermostats, pressure
sensors, etc. required for alarm indication as indicated on the HVAC Motor Controls
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Specifications sheet.
Install piping at required slope.

Install components having pressure rating equal to or greater than system operating
pressure.

Install piping in concealed interior and exterior locations, except in equipment rooms
and service areas.

Install piping free of sags and bends.

Install exposed interior and exterior piping at right angles or parallel to building
walls. Diagonal runs are prohibited, except where indicated.

Install piping tight to slabs, beams, joists, columns, walls, and other building
elements. Allow sufficient space above removable ceiling panels to allow for ceiling
panel removal.

Install piping to allow application of insulation plus 1-inch (25mm) clearance around
insulation.

Locate groups of pipes parallel to each other, spaced to permit valve servicing.
Install fittings for changes in direction and branch connections.
Install couplings according to manufacturer's printed instructions.

Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall
board partitions, and suspended ceilings according to the following:

1. Chrome-Plated Piping: Cast-brass, one-piece, with set-screw, and polished
chrome-plated finish. Use split-casting escutcheons, where required, for
existing piping.

2. Uninsulated Piping Wall Escutcheons: Cast-brass or stamped-steel, with
set-screw.

3. Uninsulated Piping Floor Plates in Utility Areas: Cast-iron floor plates.

4. Insulated Piping: Cast-brass or stamped-steel, with concealed hinge, spring

clips, and chrome-plated finish.

5. Piping in Utility Areas: Cast-brass or stamped-steel, with set-screw or
spring clips.

Install sleeves for pipes passing through concrete and masonry walls,
gypsum-board partitions, concrete floor and roof slabs, and where indicated.

1. Cut sleeves to length for mounting flush with both surfaces.
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Build sleeves into new walls and slabs as work progresses.

Sleeve Type
Thru Non-Fire
Rated Con-
struction

5

1,2

3or4

Location

Membrane water-
proof floor, roof
and wall con-
struction

Non membrane
waterproof floor,
roof and wall con-
struction where
flashing is required

Interior walls,

partitions and floors

Exterior walls
Metal deck floors

Precast concrete
floor with poured
concrete topping.
Note: Sleeves to
have flat flanges

and/or guides which

rest on top of pre-
cast slab

Sleeve Caulking
& Packing Type
Designation

B
Note: Another trade will
carry membrane up around
sleeve and down inside sleeve

AorB

Fire Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at pipe penetrations. Seal pipe penetrations with firestopping sealant
material. Firestopping materials are specified in Division 7 Section "Firestopping."

Verify final equipment locations for roughing in.

Refer to equipment specifications in other Sections for roughing-in requirements.

Piping Joint Construction:
required in individual piping system Sections.

1.

Join pipe and fittings as follows and as specifically

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

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

Soldered Joints: Construct joints according to AWS "Soldering Manual,"
Chapter 22 "The Soldering of Pipe and Tube."

Brazed Joints: Construct joints according to AWS "Brazing Manual" in the
"Pipe and Tube" chapter.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME
B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe
ends to remove burrs and restore full inside diameter. Join pipe fittings and
valves as follows:

Welded Joints: Construct joints according to AWS D10.12 "Recommended
Practices and Procedures for Welding Low Carbon Steel Pipe" using
qualified processes and welding operators according to the "Quality
Assurance" Article.

Flanged Joints: Align flange surfaces parallel. Select appropriate gasket
material, size, type, and thickness for service application. Install gasket
concentrically positioned. Assemble joints by sequencing bolt tightening to
make initial contact of flanges and gaskets as flat and parallel as possible.
Use suitable lubricants on bolt threads. Tighten bolts gradually and
uniformly using torque wrench.

Plastic Pipe and Fitting Solvent-Cement Joints: Clean and dry joining
surfaces by wiping with clean cloth or paper towels. Join pipe and fittings
according to the following standards:

Plastic Pipe and Fitting Heat-Fusion Joints: Prepare pipe and fittings and
join with heat-fusion equipment according to manufacturer's printed
instructions.

Piping Connections: Except as otherwise indicated, make piping connections as
specified below.

1.

Install unions in piping 2 inches (50 mm) and smaller adjacent to each valve
and at final connection to each piece of equipment having a 2-inch (50mm)
or smaller threaded pipe connection.

Install flanges in piping 2-1/2 inches (65 mm) and larger adjacent to flanged
valves and at final connection to each piece of equipment having flanged
pipe connection.

Wet Piping Systems (Water and Steam): Install dielectric coupling and
nipple fittings to connect piping materials of dissimilar metals.
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All welding elbows shall be long radius elbows as manufactured by Tube Turn, ANSI
B16.9.

Where welding is used, fittings shall be Tube Turn, Bonney Forge, Taylor Forge,
Ladish, or other approved manufacture, ANSI B-16.9. Welding end fittings shall
have the same bursting pressure as pipe of the same size and schedule. Tee
fittings shall be one piece except that weldolets are permitted where branches are
at least one pipe size less than the main.

All cast iron fittings shall be Stockham, Grinnell, or other approved.

PRESSURE TESTING - ALL PIPING SYSTEMS

A.

Water shall not be introduced into piping systems for testing without water
treatment. All piping systems shall be tested to a hydrostatic pressure atleast 1-1/2
times the maximum operating pressure (but not less than 40 Ibs. per sq. in.) for a
sufficiently long time, but not less than 4 hours, to detect all leaks and defects.
Where necessary, piping shall be tested in sections to permit the progress of the
job.

Hydrostatic Testing Corrosion Inhibitor

1. If sections of system must be hydrostatically tested prior to cleanout,
appropriate inhibitor shall be added to the test water at sufficient level to
totally passivate metal and provide protective film on pipe surfaces to
prevent corrosion prior to cleanout and treatment.

2. Mechanical Contractor shall be responsible to coordinate this treatment with
the water treatment contractor. At no time shall the Mechanical Contractor
add water to a system without treatment.

EQUIPMENT INSTALLATION--COMMON REQUIREMENTS

A.

Install equipment to provide the maximum possible headroom where mounting
heights are not indicated.

Install equipment according to approved submittal data. Portions of the Work are
shown only in diagrammatic form. Refer conflicts to the Architect.

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

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

Install equipment giving right-of-way to piping systems installed at a required slope.
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3.4 LABELING AND IDENTIFYING

A.

Piping Systems: Install pipe markers on each system. Include arrows showing
normal direction of flow.

1.

2.

10.

Stenciled Markers: Complying with ASME A13.1.

Plastic markers, with application systems. Install on pipe insulation segment
where required for hot noninsulated pipes.

On exposed piping apply bands on 30 foot centers of straight runs, at valve
locations, at points where piping enters and leaves a partition, wall, floor or
ceiling.

On concealed piping installed above removable ceiling construction apply
bands in manner described for exposed piping.

On concealed piping installed above non-removable ceiling construction, or
in pipe shafts, apply bands at valve or other devices that are made
accessible by means of access doors or panels.

Apply bands at exit and entrance points to each vessel, tank or piece of
equipment.

Band widths shall be 8" for pipes up to 10 inch diameter and 16" wide for
larger diameter piping. Letter heights stating service shall be preprinted on
band 3/4" high for 8 inch bands and 1-1/2" high for 16 inch bands.

For insulated pipes apply bands after insulation and painting work has been
completed.

Colors shall conform to ASME Standard A13.1. Provide 24 additional bands
of each type for future use by Owner's personnel.

Follow manufacturer's instructions for application procedures using non-
combustible materials and contact adhesives.

Equipment: Install engraved plastic laminate sign or equipment marker on or near
each major item of mechanical equipment.

1.

Lettering Size: Minimum 1/4-inch (6mm) -high lettering for name of unit
where viewing distance is less than 2 feet (0.6 m), 2-inch (13mm) -high for
distances up to 6 feet (1.8 m), and proportionately larger lettering for greater
distances. Provide secondary lettering 2/3 to 3/4 of size of principal
lettering.

Text of Signs: Provide text to distinguish between multiple units, inform
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operator of operational requirements, indicate safety and emergency
precautions, and warn of hazards and improper operations, in addition to
name of identified unit.

C. Duct Systems: |dentify air supply, return, exhaust, intake, and relief ducts with duct
markers; or provide stenciled signs and arrows, showing duct system service and
direction of flow.

1. Location: In each space where ducts are exposed or concealed by
removable ceiling system, locate signs near points where ducts enter into
space and at maximum intervals of 50 feet (15 m).

D. Adjusting: Relocate identifying devices which become visually blocked by work of
this Division or other Divisions.

E. Valves

1. Attach a 2" round brass tag stamped with designating numbers 1" high filled
in with black enamel to each valve, except those on fixtures.

2. Securely fasten valve tag to valve spindle or handle with a brass chain.
3. Provide approved ceiling tile markers in areas where removable ceilings
occur to indicate location of valves or other devices.
F. Motor Control Identification
1. Mount black lamacoid nameplates on each motor controller identifying

primary control function and individual position indication such as Pump No.
1, etc. Nameplates shall be cut through to white background and have
beveled edges. Mount with chromium plated acorn head screws.

G. Schedules and Charts

1. Furnish to Owner's Representative three (3) complete framed plastic
laminated valve tag schedules. Schedule shall indicate tag number, valve
location by floor and nearest column number, valve size and service
controlled.

PAINTING AND FINISHING
A. Refer to Division 9 Section "Painting" for field painting requirements.

B. Damage and Touch Up: Repair marred and damaged factory-painted finishes with
materials and procedures to match original factory finish.
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PANS AND DRAINS OVER ELECTRICAL EQUIPMENT:

A.

This contractor shall examine the drawings and in cooperation with the Electrical
Trade confirm the final location of all electrical equipment to be installed in the
vicinity of piping. Plan and arrange all overhead piping no closer than four feet from
a vertical line above electrical equipment, including but not limited to, elevator
machine room equipment, main switchgear equipment, motor control centers,
starter, electric motors, switchboards, panelboards, or similar equipment. Piping is
not permitted in Electric Equipment, Transformer, Switch Gear, Elevator Equipment,
Telephone Gear Rooms.

Where the installation of piping does not comply with the requirements of the
foregoing paragraph, where feasible the piping shall be relocated.

Furnish gutters as follows:

1. Provide and erect a gutter of 16 ounce cold rolled copper or 18 gauge
galvanized steel, under every pipe which is within 4'-0" from a vertical line
to any motor, electrical controllers, switchboards, panelboards, or the like.

2. Each gutter shall be reinforced, rimmed, soldered and made watertight,
properly suspended and carefully pitched to a convenient point for draining.
Provide a 3/4" drain, with valve as directed, to nearest floor drain or slop
sink, as approved.

3. In lieu of such separate gutters, a continuous protecting drain pan of similar
construction adequately supported and braced, properly rimmed, pitched
and drained to a floor drain or suitable waste, may be provided over any
such electrical equipment, and extending 3'-0" in all directions beyond the
electrical equipment, over which such piping has to run.

CONCRETE BASES

A.

Construct concrete equipment bases of dimensions indicated, but not less than 4
inches (100 mm) larger than supported unit in both directions. Follow supported
equipment manufacturer's setting templates for anchor bolt and tie locations. Refer
to concrete strength and reinforcement as specified in Division 3 Section
"Cast-in-Place Concrete."

ERECTION OF METAL SUPPORTS AND ANCHORAGE

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment,
and elevation to support and anchor mechanical materials and equipment.

B. Field Welding: Comply with AWS D1.1 "Structural Welding Code--Steel."

GROUTING
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Install nonmetallic nonshrink grout for mechanical equipment base bearing
surfaces, pump and other equipment base plates, and anchors. Mix grout
according to manufacturer's printed instructions.
Clean surfaces that will come into contact with grout.
Provide forms for placement of grout, as required.
Avoid air entrapment when placing grout.
Place grout to completely fill equipment bases.
Place grout on concrete bases to provide a smooth bearing surface for equipment.

Place grout around anchors.

Cure placed grout according to manufacturer's printed instructions.

WELDING PROCEDURE

A

E.

Pipe welding shall comply with the provisions of the latest revision of ANSI/ASME
B31.9 Building Services Piping, or such state or local requirements as may
supersede codes mentioned above.

Pipe welding for MPS/HPS (15 psig and above) shall be in accordance with ASME
B31.1 Power Piping Code, or such state or local requirements as may supersede
codes mentioned above.

Before any new pipe welding is performed, submit a copy of welding Procedure
Specifications together with proof of its qualification as outlined and required by the
most recent issue of the code having jurisdiction.

Before any operator shall perform any pipe welding, submit the operator's
Qualification Record in conformance with provisions of the code having jurisdiction,
showing that the operator was tested under the proven Procedure Specification
submitted.

Repair or replace any work not in accordance with these specifications.

EXCAVATION AND BACKEFILL

A.

B.

All excavation and backfill for HVAC work will be done by the HVAC Trade.

The work includes removal of surface improvements, excavating including hand
excavation, sheeting, shoring, bracing, maintaining and protecting existing
structures, utilities, pavements, shrubbery; dewatering by pumping of all water from
excavation, bedding, backfiling, and compacting, restoration of surface
improvements and cleaning up of the site.

Instructions:
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Trenches shall be excavated so that pipe can be laid to the alignment and
depth indicated on the drawings, and shall be excavated only so far in
advance of pipe laying as approved.

Width of trenches shall be held to a minimum consistent with the type of
material encountered and the size of piping being laid, but the width at the
top of the pipe shall not be more than 2 feet plus outside diameter of pipe.
Excavation for manholes and other accessories shall have 12 inch minimum
and a 24 inch maximum clearance on all sides.

Before fill or backfilling commences, all trash, debris, and other foreign
material shall be removed from trenches to be backfilled by this Trade. Fill
material shall be free from timber, rocks 3" or larger, organic material, frozen
material, and other unsuitable material as determined by the Architect.
Filling shall not be done in freezing weather, unless specifically approved.
No filling shall be done when material already in place is frozen.

Infilling around pipe, deposit backfill material in successive horizontal layers
not exceeding 6" in thickness before compaction. Compact each layer
thoroughly by means of approved mechanical tampers. Tech special care
to obtain compaction under pipe haunches. Deposit backfill adjacent to
pipes on both sides to approximately same elevation at the same time.
Continue this method of filling and compacting until backfill is at least 18"
above top of pipe.

Backfilling for the remainder of pipe trenches to subgrades of paved or
landscaped areas shall be done by mechanical tamping and rolling
equipment, except that the use of such equipment is prohibited when said
use may result in damage to pipelines or structures.

All copper tubing laid in ground shall be backfilled around and one (1) foot
over with good clean earth, free from stone or cinders, carefully tamped
under and around the tubing for its full length. The remainder of the backfill
shall be free from stones larger than (3) inches in diameter and shall be
satisfactorily compacted by puddling and tamping.

Backfill shall be moistened as necessary for proper compaction. Water
settling of fill will not be permitted.

Complete backfilling of pipe trenches as soon as possible after the pipe is
laid and tested.

Existing pavements, roadways, walkways, curbs and landscaped areas
disturbed during the progress of the excavation and backfill work shall be
restored to their original condition at no additional cost to the Owner.

Backfill shall be compacted to a minimum of 90% of modified AASHO
maximum density as defined by ASTM D-1557. Any layer of fill, or portion
thereof, which is not compacted to the required density shall be
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recompacted until the specified density is achieved, or the layer shall be

removed.

END OF SECTION 15050
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NEW PASSENGER TERMINAL SECTION 15051 - BASIC PLUMBING
DULUTH INTERNATIONAL AIRPORT MATERIALS AND METHODS
DULUTH, MINNESOTA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A

B.

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

This section is a part of all plumbing sections.

1.2 SUMMARY

A

Work Included:

1. The system shall include but not limited to the following: All plumbing
fixtures and accessories, piping, fittings, valves, strainers, pumps, water
distribution, gas distribution, water heaters, storm, sanitary, vents,
interceptors, gages, thermometers, equipment and piping identification.

This Section includes the following:

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

2. Transition fittings.

3. Dielectric fittings.

4. Mechanical sleeve seals.

5. Sleeves.

6. Escutcheons.

7. Grout.

8. Mechanical demolition.

9. Equipment installation requirements common to equipment sections.

10. Painting and finishing.
11. Concrete bases.
12. Supports and anchorages.
BASIC PLUMBING MATERIALS AND METHODS
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Related Work include the following:

1. Division 2, Section 02200, EARTHWORK.

2. Division 3, Section 03300, CAST-IN PLACE CONCRETE.
3. Division 5, Section 05500, METAL FABRICATIONS.

4. Division 7, Section 07841, FIRESTOPPING.

5. Division 7, Section 07920, SEALANTS AND CAULKING.
6. Division 9, Section 09900, PAINTING.

7. Division 16, ELECTRICAL.

8. Other Sections where applicable.

CODES, PERMITS AND INSPECTIONS

A

All work shall meet or exceed the latest requirements of all national, state, county,
municipal and other authorities exercising jurisdiction over construction work at the
project.

All required permits, approval and inspection certificates shall be obtained, paid for,
and made available at the completion of the work, by the Plumbing Contractor.

Installation procedures, methods, and conditions shall comply with the latest
requirements of The Federal Occupational Safety and Health Act (OSHA).

Prepare and submit to the building owner a set of “as-built” record drawings for
approval, in a form acceptable to the building owner.

The Contractor shall be responsible for the installation and filing until the installation
has been approved by the authorities having such jurisdiction.

Prepare and submit to the Engineer a set of “as-built” record drawings for approval,
in a form acceptable to the Engineer.

GUARANTEES AND CERTIFICATIONS

A

All work shall be guaranteed to be free from leaks and defects. Any defective
materials or workmanship, as well as damage to the work of all trades resulting from
same, shall be replaced or repaired as directed for the duration of stipulated
guaranteed periods.

The duration of guarantee periods following the date of beneficial use of the system
shall be one year. Beneficial use is defined as operation of the system to obtain its
intended use.
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The date of acceptance shall be the date of the final payment for the work or the
date of a formal notice of acceptance, whichever is earlier.

Non-durable replaceable items, such as water filter media, do not require
replacement after the date of acceptance. If received in writing, requests to have
earlier acceptance dates established for these items will be honored.

Certification shall be submitted attesting to the fact that specified performance
criteria are met by all items of plumbing equipment.

DEFINITIONS

A

Finished Spaces: Spaces other than mechanical and electrical equipment rooms,
furred spaces, pipe and duct shafts, unheated spaces immediately below roof,
spaces above ceilings, unexcavated spaces, crawlspaces, and tunnels.

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

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

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

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

Piping: Pipe, fittings, flanges, valves, controls, hangers, drains, insulation, and items
customarily required in connection with the transfer of fluids.

By Other Trades: By persons or parties responsible for work at the project other
than the party or parties who have been duly awarded the contract for the work of
this Trade. In the event that this document is used to acquire work as part of a
general construction contract the words “by other trades” shall mean by persons or
parties who are not anticipated to be the sub-contractor for this trade working
together with the general contractor. In this context the words “by other trades”
shall not be interpreted to mean not included in the overall contract.

The following are industry abbreviations for plastic materials:
1. ABS: Acrylonitrile-butadiene-styrene plastic.

2. CPVC: Chlorinated polyvinyl chloride plastic.

3. PE: Polyethylene plastic.

4. PVC: Polyvinyl chloride plastic.
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The following are industry abbreviations for rubber materials:

1.

EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.

In accordance with Division 1, Section 01330, SUBMITTAL PROCEDURES, furnish
the following:

Prior to purchasing any equipment or materials, a list of their manufacturers shall
be submitted for approval.

Prior to assembling or installing the work, the following shall be submitted for

Scale drawings indicating insert and sleeve locations if required by Architect
or Structural Engineer.

Scale drawings showing all piping and duct runs with sizes, elevations and
appropriate indication of coordination with other trades. This submission to
us shall consist of one (1) original and (6) six prints.

Catalog/internet information, factory assembly drawings and field
installation drawings as required for a complete explanation and description
of all items of equipment.

Documents will not be accepted for review unless:

They are submitted as a package where they pertain to related items.

They are properly marked with service or function, project name, where they
consist of catalog sheets displaying other items which are not applicable.

They indicate the project name and address along with the Contractor's
name, address and phone number.

They are properly marked with external connection identification as related
to the project where they consist of standard factory assembly or field
installation drawings.

2.
SUBMITTALS
A.

B.
C.

approval:

1.

2.

3.

D.

1.

2.

3.

4.

E.

Shop Drawing Review

1.

The purpose of the review of shop drawings is to maintain integrity of the
design. Unless the contractor clearly points out changes, substitutions,
deletions or any other differences between the submission and the Contract
Documents in writing on the Contractor's letterhead, approval by the
Engineer or Architect does not constitute acceptance. It is not to be
assumed that the engineer has read the text nor reviewed the technical data
of a manufactured item and its components except where the Vendor has
pointed out differences between his product and the specified model.
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It is the responsibility of the contractor to confirm all dimensions, quantities,
and the coordination of materials and products supplied by him with other
trades. Approval of shop drawings containing errors does not relieve the
contractor from making corrections at his expense.

Substitutions of equipment, systems, materials, must be in accordance with
the substitutions section of these specifications and coordinated by the
Contractor with his own or other trades which may be involved with the item,
such as, but not limited to, equipment substitutions which change electrical
requirements, or hanging or support weights or dimensions.

Any extra charges or credits which may be generated by other trades due
to substitutions will not be accepted unless the Contractor has an agreement
in writing with the Owner.

Substitutions of equipment, systems, etc. requiring approval of local
authorities must comply with such regulations and be filed at the expense
of the Contractor (should filing be necessary). Substitutions are subject to
approval or disapproval by the Engineer. The Contractor in offering
substitutions shall hold the Owner and Engineer harmless if the substituted
item is an infringement of patent held by the specified item.

Shop drawings shall show all data required by NFPA.

Explanation of Shop Drawing Stamp

1.

Reviewed indicates that we have not found any reason why this item should
not be acceptable within the intent of the documents.

Make Corrections Noted indicates that we have found questionable
components which if corrected or otherwise explained make the product
acceptable.

Revise and Resubmit indicates that this item should be resubmitted for
approval before further processing.

(a) If both "Reviewed As Noted" and "Revive and Resubmit" are
checked, the resubmittal is for record purposes only.

No shop drawing stamp or note shall constitute an order to fabricate or ship.
Such notification can only be performed by the Project Manager for
Construction, the Contractor scheduling his own work, or the Owner.

Maintenance Data and Operating Instructions:

1.

Maintenance and operating manuals in accordance with Division 1, Section
01400, QUALITY REQUIREMENTS, Paragraph, INSTRUCTIONS, for
systems and equipment.
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After all final tests and adjustments have been completed, fully instruct the
proper Owner's Representative in all details of operation for equipment
installed. Supply qualified personnel to operate equipment for sufficient
length of time to assure that Owner's Representative is properly qualified to
take over operation and maintenance procedures. Supply qualified
personnel to operate equipment for sufficient length of time as required to
meet all governing authorities in operation and performance tests.

Furnish required number of manuals, in bound form containing data
covering capacities, maintenance of operation of all equipment and
apparatus. Operating instruction shall cover all phases of control and
include the following:

(a) Performance Curves: For pumps, and similar equipment at the
operating conditions.

(b) Lubrication Schedule: Indicating type and frequency of lubrication
required.

(c) List of Spares: Recommended for normal service requirements.

(d) Parts List: ldentifying the various parts of the equipment for repair
and replacement purposes.

(e) Instruction Books may be standard booklets but shall be clearly
marked to indicate applicable equipment.

(f) Wiring Diagrams: Generalized diagrams are not acceptable,
submittal shall be specifically prepared for this Project.

(9) Automatic Controls: Diagrams and functional descriptions.
Where applicable, one set of operating and maintenance instructions shall

be neatly framed behind glass and hung adjacent to the equipment
concerned.

Product Data: For the following:

1.

2.

3.

4.

Transition fittings.
Dielectric fittings.
Mechanical sleeve seals.

Escutcheons.

Welding certificates.
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DELIVERY, STORAGE, HANDLING AND PROTECTION

A

Deliver pipes and tubes with factory-applied end caps. Maintain end caps through
shipping, storage, and handling to prevent pipe end damage and to prevent
entrance of dirt, debris, and moisture.

Store plastic pipes protected from direct sunlight. Support to prevent sagging and
bending.

This trade shall be responsible for its work and equipment until it is tested, has
received final inspection and been accepted. Carefully store materials and
equipment which are not immediately installed after delivery to site. Close open
ends of work with temporary covers or plugs during construction to prevent entry of
obstructing material.

This trade shall protect work and material of other trades from damage that might
be caused by its work or workmen and make good damage thus caused.

COORDINATION

A

Arrange for pipe spaces, chases, slots, and openings in building structure during
progress of construction, to allow for plumbing installations.

Coordinate installation of required supporting devices and set sleeves in
poured-in-place concrete and other structural components as they are constructed.

COORDINATION DRAWINGS:

A

Prepare coordination drawings in accordance with Division 1 Section "PROJECT
COORDINATION," to a scale of 3/8"=1'-0" or larger; detailing major elements,
components, and systems of plumbing equipment and materials in relationship with
other systems, installations, and building components in spaces such as typical floor
and mechanical rooms. Indicate locations where space is limited for installation and
access and where sequencing and coordination of installations are of importance
to the efficient flow of the Work, including (but not necessarily limited to) the
following:

Indicate the proposed locations of piping, equipment, and materials. Include
the following:

(a) Planned piping layout, including valve and specialty locations and
valve stem movement.

(b) Clearances for servicing and maintaining equipment, including space
for equipment disassembly required for periodic maintenance.

(c) Equipment connections and support details.
(d) Exterior wall and foundation penetrations.
(e) Fire-rated wall and floor penetrations.
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(f) Sizes and location of required concrete pads and bases.
(9) Clearances as required by Electric Code.

Indicate scheduling, sequencing, movement, and positioning of large
equipment into the building during construction.

Prepare reflected ceiling plans to coordinate and integrate sprinkler
installations, air outlets and inlets, light fixtures, communication systems
components and other ceiling-mounted items.

Plumbing Coordination Drawings

1.

This trade shall add to Coordination Drawings prepared by the HVAC
Contractor showing all of the plumbing work (equipment, piping, conduit, etc.)
to be installed as part of the work of this section of the specifications.

This Trade after showing all of the plumbing work shall forward the
reproducible Coordination Drawings to the Electrical Contractor.

The sequence of coordination drawings shall be HYAC-PLBG-FP-ELEC-CM.

The plumbing Contractor shall attend a series of meetings arranged by the
General Contractor/Construction Manage to resolve any real or apparent
interferences or conflicts with the work of the other Contractors.

The plumbing Contractor shall then make adjustments to his work on the
Coordination Drawings to resolve any real or apparent interferences or
conflicts.

After any real or apparent interferences and conflicts have been incorporated
into the Coordination Drawings, the plumbing Contractor shall "sign-off" the
final Coordination Drawings.

The plumbing Contractor shall not install any of his work prior to "sign-off" of
final Coordination Drawings. If the plumbing work proceeds prior to sign-off
of Coordination Drawings, any change to the plumbing work to correct the
interferences and conflicts which result will be made by the Plumbing
Contractor at no additional cost to the project.

Coordination Drawings are for the Contractor's and Architects use during
construction and shall not be construed as replacing any shop "as-built", or
Record Drawings required elsewhere in these Contract Documents.

Architect's review of Coordination Drawings shall not relieve Contractor from
his overall responsibility for coordination of all work performed pursuant to
the Contract or from any other requirements of the Contract.

Record Drawings

1.

As part of the required plumbing work, a complete set of "as-built" or record
drawings shall be made up and delivered to the architect.
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The drawings shall show:-
(a) All work installed exactly in accordance with the original design.
(b) All installed as a modification or addition to the original design.

(c) The dimensional information necessary to delineate the exact location
of all piping runs which are so concealed as to be untraceable by
inspection through the regular means of access established for
inspection and maintenance.

Where shop drawings have been prepared and approved, the "as-built"
drawings shall be cross referenced to the respective shop drawing.

As-built record drawings shall include the updating of all equipment schedule
sheets.

The record drawings shall be of legible reproducible and durable type.

The Contractor shall make arrangements with the Engineer to obtain design
drawings on compact diskettes in AutoCad format for use as a basis for the
"as-built" drawings. These documents remain the property of Cosentini
Associates, Inc. and shall be used for no other purpose without expressed,
written consent. The contractor shall assume all liabilities resulting from
unauthorized use or modifications to the drawings.

Prior to developing any "as-built" drawings, the contractor shall coordinate
with the Owner and the Architect Engineer the drawing layers, colors, etc.,
of the CAD drawings.

"As-built" information shall be submitted as follows:

(a) Drawing files on compact disketts in AutoCad format.

(b) One (1) set of reproducible drawings.

(c) Two (2) sets of plots.

The quantity of design drawings which are made available shall in no way be
interpreted as setting a limit to the number of drawings necessary to show

the required "as-built" information.

Progress prints of record drawings shall be submitted monthly during the
construction period for Architect's approval.

This trade shall submit the "as-built" set for approval by the Engineer in a
form acceptable to the Engineer.

Final acceptance of the fire protection systems by the authority having
jurisdiction will not be implemented until "as-built" drawings are on site.
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1.10 INTERPRETATION OF THE DRAWINGS AND SPECIFICATIONS

A

As used in the drawings and specifications, certain non technical words shall be
understood to have specific meanings as follows:

1. "Furnish"---------- Purchase and coordinate deliver to the project site complete
with every necessary appurtenance and support.

2. "Install"---------- Unload at the coordinated delivery point and time at the site
and perform every operation necessary to establish secure mounting and
correct operation at the proper location in the project.

3. “Provide"---------- "Furnish" and "Install".

Except where modified by a specific notation to the contrary, it shall be understood
that the indication and/or description of any item, in the drawings or specifications or
both, carries with it the instruction to furnish and install the item, regardless of
whether or not this instruction is explicitly stated as part of the indication or
description.

It shall be understood that the specifications and drawings are complementary and
are to be taken together for a complete interpretation of the work. Where there are
conflicts between the drawings and specifications or within the specifications or
drawings themselves, the items of higher standard shall govern.

No exclusions from, or limitations, in the language used in the drawings or
specifications shall be interpreted as meaning that the appurtenances or accessories
necessary to complete any required system or item of equipment are to be omitted.

The drawings of necessity utilize symbols and schematic diagrams to indicate
various items of work. Neither of these have any dimensional significance nor do
they delineate every item required for the intended installations. The work shall be
installed, in accordance with the diagrammatic intent expressed on the drawings, and
in conformity with the dimensions indicated on final architectural and structural
working drawings and on equipment shop drawings.

No interpretation shall be made from the limitations of symbols and diagrams that
any elements necessary for complete work are excluded.

Certain details appear on the drawings which are specific with regard to the
dimensioning and positioning of the work. These details are intended only for the
purpose of establishing general feasibility. They do not obviate field coordination for
the indicated work.

Information as to the general construction shall be derived from structural and
architectural drawings and specifications only.

The use of words in the singular shall not be considered as limiting where other
indications denote that more than one item is referred to.
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J. In the event that extra work is authorized, and performed by this trade, work shown
on drawings depicting such work, and/or described by Bulletin is subject to the base
building specifications in all respects.

1.1

SEPARATION OF WORK BETWEEN TRADES

A. The Specifications for the overall construction delineate various items of work under
separate trade headings. The list below sets forth this delineation to the extent that
it affects the Plumbing Work.

B. In the absence of more detailed information, this list shall be taken as a specific
instruction to the Plumbing trade to include the work assigned to it.

C. Indications that the Plumbing trade is to perform an item of work mean that it is to
perform the work for its own accommodation only, except as specifically noted
otherwise.

D. Oth = Other than electrical or mechanical
Plb = Plumbing
FP = Fire Protection
Htg = Heating, Ventilating & Air Conditioning
Elec = Electrical
f = Furnished
I = Installed
p = Provided (furnished and installed)

ltem Oth Plb | FP | Htg Elec Notes
Motor for plumbing equipment p
Motor controls for plumbing f | Specifications and drawings delineate
equipment. detailed exceptions.
Wiring for plumbing equipment p Specifications and drawings delineate
motors and motor controls. detailed exceptions.
Temporary heat p
Temporary Water p
Temporary light and power. P
Temporary toilets. P
Natural gas piping and valves P Final connections by the Plumbing
for gas fired equipment. contractor.
Hoisting p
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Item

Oth

Plb

FP

Htg

Elec

Notes

Rigging

Bracing of building for safe
rigging.

Cutting, chasing and patching

Cost where due to late installation, or
improper coordination of work is the
responsibility of the delinquent trade.

Framed slots and openings in
walls decks and slabs.

Sleeves through slabs, decks
and walls.

Sleeves through membraned
and waterproofed slabs, decks
and walls.

Waterproof sealing of pipes
passing through sleeves.

Waterproof sealing of sleeves
through membraned through
membraned and water proofed
slabs.

Fireproof sealing of excess
openings in slabs, decks and
fire rated walls.

Excavation and backfill inside
buildings.

Excavation and backfill outside
buildings.

Keeping site and excavations
free from water during
construction.

To accommodate the overall project.

Fastenings

Supports

Concrete encasement of
underground runs.

Subsoil drainage inside building
(footing drains)

To accommodate overall project.

Venting for gas tranes on gas
fired equipment.

Complete.

Subsoil drainage outside
building (footing drains)

To accommodate overall project.

Sewer manholes (interior)

Furnishing of covers, associated frames
ane other hardware included in the
Plumbing Contractor.

Floor drain flashing

Base flashing for roof drains
and all piping penetrating roof.
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ltem Oth Plb | FP | Htg Elec Notes

Cap flashing for all piping P

penetrating roof.

Concrete foundations, pads and | P Furnishing of anchors and vibration

bases. mounts included in the Plumbing
Contractor.

Concrete (masonry) pits. P Plumbing Contractor to furnish sizes and
locations.

Pit frames, covers, pumps, and P Special covers sewage ejector pumps,

controls. sump pump, pumps, controls, covers
and frames furnished by the Plumbing
Contractors.

Trenches in building foundation. | P

Field touch up painting of P

damaged shop coats.

Prime coating hangers and P

supports.

Rustproofing field cut and P

assembled iron supporting

frames and racks.

Finished painting p

Finished wall and ceiling P Supplying list locating all required

access doors, panels and access doors (none to be less than 16" x

supporting frames. 16" ) Included in Plumbing Contractor.

Cat walks to mechanical P Supplying list of locations where required

equipment. included in the Plumbing Contractor.

Ladders to equipment and P Supplying list of locations where required

valves. to be installed by the Plumbing
Contractor.

Domestic make-up water piping P Final connections included in heating

for heating and air conditioning trade.

systems.

Toilet Room accessories. f Install certain toilet room accessories as
required by local trade union jurisdiction.

Window washing machines p Required water outlet provided by
Plumbing Contractor.

Plumbing fixtures and P

accessories.

Soap dispensers on plumbing P

fixtures.

Food service equipment. P

BASIC PLUMBING MATERIALS AND METHODS
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ltem Oth Plb | FP | Htg Elec Notes

Rubbish removal. P Where one trade finishes and another
installs, the installing trade removes the
shipping and packaging materials which

accumulate.
Special tools for equipment P
maintenance.
Laboratory casework and p Plumbing Contractor to provide roughing
equipment. and final connections.
Balance recirculation system(s). P Plumbing Contractor to provide

equipment and labor.

Garage drainage and venting P Pit(s) provided by General Contractor.
system to include gasoline and
oil interceptor and venting.

Domestic water service from P
street main, including valve and
valve bo. To capped OS&Y
valve connection and water
meter inside building.

Electric heating cables for pipe p Insulation over heat tracing by Plumber.
tracing.

E. The Plumbing Contractor is required to supply all necessary supervision and
coordination information to any other trades who are to supply work to accommodate
the Plumbing installation.

F. Where the Plumbing Trade is required to install items which it does not purchase, it
shall include for such items:

1. The co-ordination of their delivery.

2. Their unloading from delivery trucks driven in to any designated point on the
property line at grade level.

3. Their safe handling and field storage up to the time of permanent placement
in the project.

4. The correction of any damage, defacement or corrosion to which they may
have been subjected.

5. Their field assembly and internal connection as may be necessary for their
proper operation.

6. Their mounting in place including the purchase and installation of all dunnage
supporting members and fastenings necessary to adapt them to architectural
and structural conditions.

7. Their connection to building systems including the purchase and installation
of all terminating fittings necessary to adapt and connect them to the building
systems.

BASIC PLUMBING MATERIALS AND METHODS
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Items which are to be installed but not purchased as part of the work of the
Plumbing Contractor shall be carefully examined by this trade upon delivery
to the project. Claims that any of these items have been received in such
condition that their installation will require procedures beyond the reasonable
scope of work of the Plumbing Contractor will be considered only if presented
in writing within one week of the date of delivery to the project of the items in
question. The work of the Plumbing Contractor shall include all procedures,
regardless of how extensive, necessary to put into satisfactory operation, all
items for which no claims have been submitted as outlined above.

1.12 APPLICABLE PUBLICATIONS:

A

The publications listed below form a part of this specification to the extent
referenced. The publications are referenced in the text by the basic designation

only.

Reference Definition

ASTM American Society for Testing Materials

ASPE American Society of Plumbing Engineers

NFPA National Fire Protection Association

UL Underwriters Laboratories, Inc.

NEMA National Electrical Manufacturers Assn.

FM Factory Mutual

USAS United States of America Standards Institute

ANSI American National Standards Institute

AWWA American Water Works Association

F.S. Federal Specifications, US Government

1.S.0. Insurance Services Organization

C.S. Commercial Standards issued by the United States Department of

Commerce.

M.S.S. Manufacturers Standardization Society of the Valve and Fittings
Industry

A.G.A. American Gas Association, Inc.

A.S.H.R.A.LE. American Society of Heating, Refrigerating and Air Conditioning

Engineers, Inc.
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P.D.I. Plumbing and Drainage Institute

N.S.F. National Sanitation Foundation

A.S.S.E. American Society of Sanitary Engineering

I.LA.P.M.O. International Association of Plumbing and Mechanical Officials
C.L.S.P.l Cast Iron Soil Pipe Institute

A.A.S.H.O. American Association of State Highway Officials

1.13 SEISMIC DESIGN

A. This project is located within Seismic Zone  as mapped in the Building Code.
Special provisions are required for the support and restraint of equipment, piping,
etc., in the event of earthquake so as to comply with the State Building Code, with
supplements.

B. It shall be understood that the requirements of this seismic section are
complementary to requirements delineated elsewhere for the support and fastening
of equipment, piping, etc. Nothing on the drawings or specifications shall be
interpreted as a reason to waive the requirements of this seismic section.

C. Floor mounted equipment shall be provided with approved seismic control devices
as required to prevent overturning or sliding. Seismic restraints shall be capable of
keeping equipment captive under seismic loads.

D. Ceiling mounted equipment shall be provided with approved seismic control devices
as required to maintain the equipment in a captive attitude under seismic loads.

E. The seismic restraint design and construction requirements for equipment and piping
incorporated as part of Life Safety Systems shall be such that these systems will
remain in place and be functional following a major earthquake, and that the design
shall consider lateral drifts between stories as specified by code.

F. All life safety systems whether isolated or not shall be bolted to structure to allow for
the required acceleration. Bolt points and diameter of inserts shall be submitted and
verified as part of the contractor's submission for each piece of equipment and
certified by a licensed structural engineer.

G. Seismically restrain all piping with center bracing or Type Il restraining system in
accordance with NFPA guidelines to comply with the Building Code.

H. Equipment and piping submittals shall include the following in addition with the
requirements delineated elsewhere.
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1. Drawings and calculations (certified by a professional engineer) as required
to show the number and location of seismic restraints and specified details
of restraints including anchor bolts for mountings and maximum load (static
plus dynamic expected at each restraint or snubbing device including
fastening devices for the seismic restraints which are capable of maintaining
equipment in a captive position when subjected to external forces required
for life safety equipment as defined by the State Building Code.

2. Drawings, as required to show the number and location of seismic restraints
and specific details of restraints including anchor bolts for mountings an
maximum load (static plus dynamic at each seismic restraint location).

Seismic restraints shall be provided by a company specializing in vibration isolation
and seismic restraints with five years minimum experience.

All seismic restraints shall be capable of safely accepting external forces required for
life safety equipment without failure and shall maintain equipment, piping, etc. in a
captive position. Seismic restraints shall not short circuit isolation systems or
transmit objectionable vibration or noise, and shall be provided on all equipment as
scheduled ion drawings. Calculations by registered structural engineer shall be
submitted to verify snubber capabilities for each piece of equipment.

For all piping, regardless of size or length of support, all connections to the building
structure must be positively made. Connections which depend all or in part on
friction for their supporting action are not acceptable.

Do not use branch lines to brace main lines.

A rigid piping system shall not be braced to dissimilar parts of a building or two
dissimilar building systems that may respond in a different mode during an
earthquake. Examples: wall and a roof; solid concrete wall and a metal deck with
lightweight concrete fill.

Provide large enough pipe sleeves through walls or floors to allow for anticipated
differential movements.

At vertical pipe risers, wherever possible, support the weight of the riser at a point
or points above the center of gravity of the riser. Provide lateral guides at the top
and bottom of the riser and at intermediate points not to exceed 30' on center.

1.14  SEISMIC CERTIFICATION

A

Provide details for seismic restraint and bracing of equipment and piping. Such
details shall be of complete detailed shop drawings based on the contractor's
installation techniques, equipment arrangement and the specific routing of the work.
The submission of shop drawings shall include all necessary calculations and
manufacturer's certifications as required to demonstrate the suitability of the
proposed installation. Calculations shall be performed by an approved licensed
structural engineer with experience in the field of equipment support and seismic
design, who shall be retained by the contractor for this purpose.
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The supplier of the seismic restraints, braces and other devices shall have had the
experience in designing and manufacturing such equipmentfor not less than 5 years.
Responsibility shall include determining the location and sizes of all restrains and
braces as required by the contractor's layout and installation drawings, and
furnishing of all such devices with installation instructions. The supplier shall provide
any necessary field supervision to insure that the seismic control devices are
properly installed.

Calculations to demonstrate the adequacy of the proposed seismic devices shall be
performed by Seismic Designs, Inc. or other approved structural engineering firm
under the supervision of a licensed professional engineer having at least 5 years
experience in seismic design.

GUARANTEES AND CERTIFICATIONS

A

All work shall be guaranteed to be free from leaks or defects. Any defective
materials or workmanship as well as damage to the work of all trades resulting from
same shall be replaced or repaired as directed for the duration of stipulated
guaranteed periods.

The duration of guarantee periods following the date of beneficial use of the system
shall be one year. Beneficial use is defined as operation of the system to obtain its
intended use.

The date of acceptance shall be the date of the final payment for the work or the
date of a formal notice of acceptance, whichever is earlier.

Certification shall be submitted attesting to the fact that specified performance
criteria are met by all items of Plumbing equipment.

EXAMINATION OF SITE AND CONTRACT DOCUMENTS

A

Before submitting prices or beginning work, throughly examine the site and the
Contract Documents.

No claim for extra compensation will be recognized if difficulties are encountered
which examination of site conditions and Contract Documents prior to executing the
Contract would have revealed.

WORKMANSHIP

A

The entire work provide in this Specification shall be constructed and finished in
every aspect in a workmanlike and substantial manner.

It is not intended that the Drawings shall show every pipe, fitting and appliance.
Plumbing Contractor shall furnish and install all such parts as may be necessary to
complete the systems in accordance with the best trade practice.

Keep other trades fully informed as to shape, size and position of all openings
required for apparatus and give full information to the General Contractor and other
trades in a timely manner so that all opening may be built in advance. Furnish and
install all sleeves, supports and the like as specified or as required.
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D. In case of failure on the part of the Plumbing Contractor to give proper and timely
information as required above, he shall do his own cutting and patching or have
same done by the General Contractor, but in any case, without extra expense to the
Owner.

E. Obtain detailed information from the manufacturers of apparatus as to the proper
method of installing and connecting same. Obtain all information from the General
Contractor and other trades which may be necessary to facilitate work and
completion of the whole project.

1.18 CONTINUITY OF SERVICES
A. Do not interrupt existing services without Owner’s Representative approval.

B. Schedule interruptions in advance, according to Owner’s Representative instructions.
Submit, in writing, with request for interruption, methods proposed to minimize
impact on Owner’s operations. Interruptions shall also be coordinated with the local
fire department.

C. Interruptions shall be scheduled at such times of day and work to minimize impact
on Owner’s operations.

1.19 QUALITY ASSURANCE:
A. Products Criteria

1. All equipment furnished as part of the work shall comply with the latest
editions of all applicable state and municipal "energy codes." Provide
certification from the equipment suppliers for all energy-consuming
equipment that the equipment fully complies with these codes. Equipment
submissions will not be accepted for review unless accompanied by such
certification in writing.

2. All equipment and materials shall be new and without blemish or defect.

3. New equipment and materials shall be Underwriters Laboratories, Inc. (U.L.)
labeled and/or listed where specifically called for or where normally subject
to such U.L. labeling and/or listing services.

4. Asbestos
(a) All equipment and materials shall be free of asbestos.

5. Electrical equipment and materials shall be products which will meet with the
acceptance of the agency inspecting the electrical work. Where such
acceptance is contingent upon having the products examined, tested and
certified by Underwriters or other recognized testing laboratory, the product
shall be examined, tested and certified. Where no specific indication as to
the type or quality of materials or equipment is indicated, a first class
standard article shall be furnished.
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It is the intent of these specifications that wherever a manufacturer of a
product is specified, and the terms "other approved" or "or approved equal”
or "equal" are used, the substituted item must conform in all respects to the
specified item. Consideration will not be given to claims that the substituted
item meets the performance requirements with lesser construction (such as
lesser heat exchange surface, etc.). Performance as delineated in schedules
and in the specifications shall be interpreted as minimum performance. In
many cases equipment is oversized to allow for pick-up loads which cannot
be delineated under the minimum performance.

All equipment of one type such as drains, pumps, fixtures, etc. shall be the
products of one Manufacturer.

Substituted equipment or optional equipment where permitted and approved,
must conform to space requirements. Any substituted equipment that cannot
meet space requirements, whether approved or not, shall be replaced at the
Contractor's expense. Any modifications of related systems as a result of
substitutions shall be made at the Contractor's expense.

Note that the approval of shop drawings, or other information submitted in
accordance with the requirements hereinbefore specified, does not assure
that the Engineer, Architect, or any other Owner's Representative, attests to
the dimensional accuracy or dimensional suitability of the material or
equipment involved or the ability of the material or equipment involved or the
mechanical performance of equipment. Approval of Shop Drawings does not
invalidate the plans and specifications if in conflict, unless a letter requesting
such change is submitted and approved on the Engineer's letterhead.

Substitutions of equipment for that shown on the schedules or designated by
model number in the specifications will not be considered if the item is not a
regular cataloged item shown in the current catalog of the manufacturer.

Prohibition of Lead

(a) The presence and use of lead is strictly prohibited in potable water
systems.

(b) Potable water shall not be subject to contact with lead in any form.

(c) The design and manufacture of all materials and equipment (piping,
fittings, joints, connections, solders, fixtures, accessories, etc.)
provided, shall not contain lead in any form.

(d) Contractor shall be responsible for all costs involved in testing and
certifying that potable water systems, materials and equipment are
lead free.
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PART 2 - PRODUCTS

2.1

2.2

2.3

MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1. Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, the
manufacturers specified.

PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 15 piping Sections for pipe, tube, and fitting materials and
joining methods.

B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

JOINING MATERIALS

A. Refer to individual Division 15 piping Sections for special joining materials not listed
below.
B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of

piping system contents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch (3.2-mm) maximum
thickness unless thickness or specific material is indicated.

(a) Full-Face Type: For flat-face, Class 125, cast-iron and cast-bronze
flanges.

(b) Narrow-Face Type: For raised-face, Class 250, cast-iron and steel
flanges.

2. AWWA C110, rubber, flat face, 1/8 inch (3.2 mm) thick, unless otherwise
indicated; and full-face or ring type, unless otherwise indicated.

C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, unless otherwise indicated.

D. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by
piping system manufacturer, unless otherwise indicated.

E. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux
according to ASTM B 813.

F. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for
general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy
for refrigerant piping, unless otherwise indicated.

G. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate
for wall thickness and chemical analysis of steel pipe being welded.
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H. Solvent Cements for Joining Plastic Piping:
1. CPVC Piping: ASTM F 493.

2. PVC Piping: ASTM D 2564. Include purple primer according to ASTM F
656.

2.4  TRANSITION FITTINGS

A. AWWA Transition Couplings: Same size as, and with pressure rating at least equal
to and with ends compatible with, piping to be joined.

—

1. Manufacturers:
(a) Cascade Waterworks Mfg. Co.
(b) Dresser Industries, Inc.; DMD Div.
(c) Ford Meter Box Company, Incorporated (The); Pipe Products Div.
(d) JCM Industries.
(e) Smith-Blair, Inc.
(

) Viking Johnson.

2. Underground Piping NPS 1-1/2 (DN 40) and Smaller: Manufactured fitting
or coupling.

3. Underground Piping NPS 2 (DN 50) and Larger: AWWA C219, metal
sleeve-type coupling.

4. Aboveground Pressure Piping: Pipe fitting.

B. Plastic-to-Metal Transition Fittings: CPVC and PVC one-piece fitting with
manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass
insert, and one solvent-cement-joint end.

1. Manufacturer:
(a) Eslon Thermoplastics.

C. Flexible Transition Couplings for Underground Nonpressure Drainage Piping: ASTM
C 1173 with elastomeric sleeve, ends same size as piping to be joined, and
corrosion-resistant metal band on each end.

1. Manufacturers:

(a) Cascade Waterworks Mfg. Co.
(b) Fernco, Inc.

(c) Mission Rubber Company.

(d) Plastic Oddities, Inc.
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DIELECTRIC FITTINGS

A

Description: Combination fitting of copper alloy and ferrous materials with threaded,
solder-joint, plain, or weld-neck end connections that match piping system materials.

Insulating Material: Suitable for system fluid, pressure, and temperature.

Dielectric Unions: Factory-fabricated, union assembly, for 250-psig (1725-kPa)
minimum working pressure at 180 deg F (82 deg C).

1. Manufacturers:
(a) Capitol Manufacturing Co.
(b) Central Plastics Company.
(c) Eclipse, Inc.
(d) Epco Sales, Inc.
(e) Hart Industries, International, Inc.
(f) Watts Industries, Inc.; Water Products Div.
(

9) Zurn Industries, Inc.; Wilkins Div.

Dielectric Flanges: Factory-fabricated, companion-flange assembly, for 150- or
300-psig (1035- or 2070-kPa) minimum working pressure as required to suit system
pressures.

1. Manufacturers:

(a) Capitol Manufacturing Co.
(b) Central Plastics Company.
(c) Epco Sales, Inc.

(d) Watts Industries, Inc.; Water Products Div.

Dielectric-Flange Kits: Companion-flange assembly for field assembly. Include
flanges, full-face- or ring-type neoprene or phenolic gasket, phenolic or polyethylene
bolt sleeves, phenolic washers, and steel backing washers.

1. Manufacturers:

(a) Advance Products & Systems, Inc.
(b) Calpico, Inc.

(c) Central Plastics Company.

(d) Pipeline Seal and Insulator, Inc.

2. Separate companion flanges and steel bolts and nuts shall have 150- or
300-psig (1035- or 2070-kPa) minimum working pressure where required to
suit system pressures.
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Dielectric Couplings: Galvanized-steel coupling with inert and noncorrosive,
thermoplastic lining; threaded ends; and 300-psig (2070-kPa) minimum working
pressure at 225 deg F (107 deg C).

1. Manufacturers:

(a) Calpico, Inc.
(b) Lochinvar Corp.

Dielectric Nipples: Electroplated steel nipple with inert and noncorrosive,
thermoplastic lining; plain, threaded, or grooved ends; and 300-psig (2070-kPa)
minimum working pressure at 225 deg F (107 deg C).

1. Manufacturers:

a) Perfection Corp.

b) Precision Plumbing Products, Inc.
c) Sioux Chief Manufacturing Co., Inc.
d) Victaulic Co. of America.

(
(
(
(

MECHANICAL SLEEVE SEALS

A. Description: Modular sealing element unit, designed for field assembly, to fillannular
space between pipe and sleeve.
1. Manufacturers:
(a) Advance Products & Systems, Inc.
(b) Calpico, Inc.
(c) Metraflex Co.
(d) Pipeline Seal and Insulator, Inc.
2. Sealing Elements: EPDM or interlocking links shaped to fit surface of pipe.
Include type and number required for pipe material and size of pipe.
3. Pressure Plates: Stainless steel Include two for each sealing element.
4. Connecting Bolts and Nuts: Stainless steel of length required to secure
pressure plates to sealing elements. Include one for each sealing element.
SLEEVES
A. General
1. Provide sleeves for each pipe passing through walls, partitions, floors, and
roofs.
B. Galvanized-Steel Sheet: 0.0239-inch (0.6-mm) minimum thickness; round tube
closed with welded longitudinal joint.
C. Steel Pipe: ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

BASIC PLUMBING MATERIALS AND METHODS
VALE Program Bid Package
15051 -24



213-1882-091

Cast Iron: Cast or fabricated "wall pipe" equivalent to ductile-iron pressure pipe, with
plain ends and integral waterstop, unless otherwise indicated.

Stack Sleeve Fittings: Manufactured, cast-iron sleeve with integral clamping flange.
Include clamping ring and bolts and nuts for membrane flashing.

1. Underdeck Clamp: Clamping ring with set screws.
Molded PVC: Permanent, with nailing flange for attaching to wooden forms.
PVC Pipe: ASTM D 1785, Schedule 40.

Molded PE: Reusable, PE, tapered-cup shaped, and smooth-outer surface with
nailing flange for attaching to wooden forms.

Sleeve Materials

Type Designation

1 Galvanized steel sheet.
2 Standard weight galvanized steel pipe.
3 Standard weight galvanized steel pipe 1/4"

steel plate extending from outside of sleeve a
minimum of 2" all around, similar to F&S Mfg.

Corp. Fig. 204.

4 Cast iron pipe sleeve with center flange,
similar to James B. Clow & Sons No. F-1430
and F-1435.

5 Standard weight galvanized steel pipe with

flashing clamp device welded to pipe sleeve or
watertight sleeves, similar to Zurn 195-10 with
oakum and lead caulking as required.

6 Metal deck and wall sleeves. Similar to
Adjust-to-Crete Manuf., Co.

Sleeve Sizes

1. Floors and required fire rated partitions - 2" maximum clearance between
outside of pipe (or insulation on insulated pipes) and inside of sleeve.

2. Partitions not fire rated - 1-1/2" maximum clearance between outside of pipe
(or insulation on insulated pipes) and inside of sleeve.
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Sleeve Type
Thru Required
Fire Rated
Construction

5

Sleeve Lengths
Location

Floors

Roofs

Walls & Partitions

Sleeve Caulking & Packing

Type
Designation

A

Sleeve Application

Sleeve Type
Thru Non-Fire
Rated
Construction

5

213-1882-091

Sleeve Length

Equal to depth of floor construction including
finish. In waterproof floor construction sleeves
to extend minimum of 2" above finished floor
level.

Equal to depth of roof construction including
insulation.

Equal to depth of construction and terminated
flush with finished surfaces.

Caulking & Packing Requirements

Space between pipe and sleeve packed with
oakum or hemp and caulked watertight with
lead.

Space between pipe or pipe covering and
sleeve shall be caulked with an incombustible
permanently plastic, waterproof non-staining
smooth appearance or pack with mineral wool
or other equally approved fire resistive
material to within 2" of both wall faces and
provide caulking compound as per above.

Sleeve
Caulking &
Sleeve Packing Type
Caulking & Thru Fire
Packing Type Rated
Location Designation Construction
Membrane B B
waterproof
floor,roof
& wall con-
struction.
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Sleeve
Sleeve Type
Thru Required
Fire Rated
Construction

5

3or4

Sleeve Type
Thru Non-Fire
Rated
Construction

5

1,2

3or4

2.8 ESCUTCHEONS

A

Sleeve
Caulking &
Packing Type
Location Designation
Non-mem- AorB
brane water-
proof floor,
roof & wall
construction
where flash-

ing is required.

Interior B
walls, par-

titions &

floors.

Exterior A
walls.

Cellular B
metal deck
floors.

Precast B
concrete
floor with
poured con-
crete topp-
ing. Note:
Sleeves to
have flat
flanges and/
or guides
which rest
on top of
precast slab.

213-1882-091

Caulking &
Packing Type
Thru Fire
Rated
Construction

B

Description: Manufactured wall and ceiling escutcheons and floor plates, with an ID
to closely fit around pipe, tube, and insulation of insulated piping and an OD that

completely covers opening.

One-Piece, Deep-Pattern Type:

chrome-plated finish.

One-Piece, Cast-Brass Type: With set screw.

1. Finish: Polished chrome-plated.

Deep-drawn, box-shaped brass with polished
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D. Split-Casting, Cast-Brass Type: With concealed hinge and set screw.

1. Finish: Polished chrome-plated.

E. One-Piece, Stamped-Steel Type: With set screw or spring clips and chrome-plated
finish.

F. Split-Plate, Stamped-Steel Type: With exposed-rivet hinge, set screw or spring clips,
and chrome-plated finish.

G. One-Piece, Floor-Plate Type: Cast-iron floor plate.

H. Split-Casting, Floor-Plate Type: Cast brass with concealed hinge and set screw.

29 GROUT

A. Description: ASTM C 1107, Grade B, nonshrink and nonmetallic, dry
hydraulic-cement grout.

1. Characteristics: Post-hardening, volume-adjusting, nonstaining,
noncorrosive, nongaseous, and recommended for interior and exterior
applications.

2. Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

3. Packaging: Premixed and factory packaged.

210 FIRESTOPPING

A

In addition to fire protection means specified elsewhere in this specification, this
trade shall comply with the following.

All spaces between pipes and their respective sleeves shall be packed full depth with
mineral wool, or other equally fire resistant material, and compressed firmly in place.
Fiberglass shall not be used. Sleeve clearances shall not exceed %z inch between
pipes and sleeves. Use individual sleeves for each pipe or duct. Before escutcheons
are attached caulking must be available for inspection and notification should be
made.

Fire Stopping material and installed configuration shall maintain the fire rating of the
penetrated wall, floor or ceiling.

All pipe penetrations requiring Fire Stopping shall be “UL” approved thru-wall fire
stop assemblies.

Fire stop assemblies shall be Rectorseal, 3M, Hilti, Tremco or approved equal.

Contractor shall provided assembly for each type of pipe material thru fire-rated wall
thickness.

Fire Stopping assemblies shall be approved by the authority having jurisdiction.
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2.11  TOOLS AND LUBRICANTS

A. Furnish special tools not readily available commercially, that are required for
disassembly or adjustment of equipment and machinery furnished.

B. Lubricants: A minimum of one quart of oil, and one pound of grease, of equipment
manufacturer's recommended grade and type, in unopened containers and properly
identified as to use for each different application.

2.12 ACCESS DOORS IN FINISHED CONSTRUCTION

A. Access doors as required for operation and maintenance of concealed equipment,
valves, controls, etc. will be provided by another trade.

1.

This Trade is responsible for access door location, size and its accessibility
to the valves or equipment being served.

Coordinate and prepare a location, size, and function schedule of access
doors required and deliver to a representative of the installing trade.

Access doors shall be of ample size, minimum of 16" x 16".

2.13 FOUNDATIONS

A. General

1.

All equipment, piping, etc., mounted on/or suspended from approved
foundations and supports, as specified, as shown on the drawings.

All concrete foundations and supports (and required reinforcing and forms)
will be provided by another trade. This trade shall furnish shop drawings
showing adequate concrete reinforcing steel details and templates for all
concrete foundations and supports, and all required hanger bolts and other
appurtenances necessary for the proper installation of his equipment.
Although another trade will complete all concrete work, all such work shall be
shown in detail on the shop drawings, prepared by this trade, which drawings
shall be submitted showing the complete details of all foundations including
necessary concrete and steel work, etc.

B. In seismic zones, provide lateral support for earthquake forces.

2.14 FOUNDATION

A. For all outdoor applications and all indoor applications in a harsh environment, refer
to Section 09 09960 “High Performance Coatings.”

2.15 TOOLS AND LUBRICANTS

A. Furnish special tools not readily available commercially, that are required for
disassembly or adjustment of equipment and machinery finished.
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Lubricants: A minimum of one quart of oil, and one pound of grease, of equipment
manufacturer's recommended grade type, in unopened containers and properly
identified as to use for each different application.

PART 3 - EXECUTION

3.1

PIPING SYSTEMS - COMMON REQUIREMENTS

A

Install piping according to the following requirements and Division 15 Sections
specifying piping systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement
of piping systems. Indicated locations and arrangements were used to size pipe and
calculate friction loss, expansion, pump sizing, and other design considerations.
Install piping as indicated unless deviations to layout are approved on Coordination
Drawings.

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

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

Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal.

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.
Install piping to allow application of insulation.

Select system components with pressure rating equal to or greater than system
operating pressure.

Install escutcheons for penetrations of walls, ceilings, and floors according to the
following:

1. New Piping:

(a) Piping with Fitting or Sleeve Protruding from Wall: One-piece,
deep-pattern type.

(b) Chrome-Plated Piping: One-piece, cast-brass type with polished
chrome-plated finish.

(c) Insulated Piping: One-piece, stamped-steel type with spring clips.
BASIC PLUMBING MATERIALS AND METHODS
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(d) Bare Piping at Wall and Floor Penetrations in Finished Spaces:
One-piece, cast-brass type with polished chrome-plated finish.

(e) Bare Piping at Wall and Floor Penetrations in Finished Spaces:
One-piece, stamped-steel type.

(f) Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece or
split-casting, cast-brass type with polished chrome-plated finish.

(9) Bare Piping at Ceiling Penetrations in Finished Spaces: One-piece,
stamped-steel type or split-plate, stamped-steel type with concealed
hinge and set screw.

(h) Bare Piping in Unfinished Service Spaces: One-piece, cast-brass
type with polished chrome-plated finish.

(i) Bare Piping in Unfinished Service Spaces: One-piece, stamped-steel
type with concealed or exposed-rivet hinge and set screw or spring
clips.

)] Bare Piping in Equipment Rooms: One-piece, cast-brass type.

(k) Bare Piping in Equipment Rooms: One-piece, stamped-steel type
with set screw or spring clips.

()] Bare Piping at Floor Penetrations in Equipment Rooms: One-piece,
floor-plate type.

Sleeves are not required for core-drilled holes.
Permanent sleeves are not required for holes formed by removable PE sleeves.

Install sleeves for pipes passing through poured concrete and masonry walls,
gypsum-board partitions, and poured concrete floor and roof slabs.

1. Cut sleeves to length for mounting flush with both surfaces.

(a) Exception: Extend sleeves installed in floors of mechanical
equipment areas or other wet areas 2 inches (50 mm) above finished
floor level. Extend cast-iron sleeve fittings below floor slab as
required to secure clamping ring if ring is specified.

2. Install sleeves in new walls and slabs as new walls and slabs are
constructed.
3. Install sleeves that are large enough to provide 1/4-inch (6.4-mm) annular

clear space between sleeve and pipe or pipe insulation. Use the following
sleeve materials:

(a) Steel or Pipe Sleeves: For pipes smaller than NPS 6 (DN 150).
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(b) Steel Sheet Sleeves: For pipes NPS 6 (DN 150) and larger,
penetrating gypsum-board partitions.

(c) Stack Sleeve Fittings: For pipes penetrating floors with membrane
waterproofing. Secure flashing between clamping flanges. Install
section of cast-iron soil pipe to extend sleeve to 2 inches (50 mm)
above finished floor level. Refer to Division 7 Section "Sheet Metal
Flashing and Trim" for flashing.

(1) Seal space outside of sleeve fittings with grout.

4. Except for underground wall penetrations, seal annular space between
sleeve and pipe or pipe insulation, using joint sealants appropriate for size,
depth, and location of joint. Refer to Division 7 Section #'s "Joint Sealants"
for materials and installation.

Aboveground, Exterior-Wall Pipe Penetrations: Seal penetrations using sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular
clear space between pipe and sleeve for installing mechanical sleeve seals.

1. Install steel pipe for sleeves smaller than 6 inches (150 mm) in diameter.

2. Install cast-iron "wall pipes" for sleeves 6 inches (150 mm) and larger in
diameter.

3. Mechanical Sleeve Seal Installation: Select type and number of sealing

elements required for pipe material and size. Position pipe in center of
sleeve. Assemble mechanical sleeve seals and install in annular space
between pipe and sleeve. Tighten bolts against pressure plates that cause
sealing elements to expand and make watertight seal.

Underground, Exterior-Wall Pipe Penetrations: Install cast-iron "wall pipes" for
sleeves. Seal pipe penetrations using mechanical sleeve seals. Select sleeve size
to allow for 1-inch (25-mm) annular clear space between pipe and sleeve for
installing mechanical sleeve seals.

1. Mechanical Sleeve Seal Installation: Select type and number of sealing
elements required for pipe material and size. Position pipe in center of
sleeve. Assemble mechanical sleeve seals and install in annular space
between pipe and sleeve. Tighten bolts against pressure plates that cause
sealing elements to expand and make watertight seal.

Fire-Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at pipe penetrations. Seal pipe penetrations with firestop materials. Refer
to Division 7 Section "Through-Penetration Firestop Systems" for materials.

Verify final equipment locations for roughing-in.

Refer to equipment specifications in other Sections of these Specifications for
roughing-in requirements.
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No installation shall be permitted which blocks or otherwise impedes access to any
existing machine or system. Except as otherwise indicated, emergency switches and
alarms shall be installed in conspicuous locations. All indicators, to include gauges,
meters, and alarms shall be mounted in order to be easily visible by people in the
area.

PIPING JOINT CONSTRUCTION

A

Join pipe and fittings according to the following requirements and Division 15
Sections specifying piping systems.

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

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

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise
indicated, to tube end. Construct joints according to ASTM B 828 or CDA's "Copper
Tube Handbook," using lead-free solder alloy complying with ASTM B 32.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and
Tube" Chapter, using copper-phosphorus brazing filler metal complying with AWS
A5.8.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME
B1.20.1. Cut threads full and clean using sharp dies. Ream threaded pipe ends to
remove burrs and restore full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless
dry seal threading is specified.

2. Damaged Threads: Do not use pipe or pipe fittings with threads that are
corroded or damaged. Do not use pipe sections that have cracked or open
welds.

Welded Joints: Construct joints according to AWS D10.12, using qualified
processes and welding operators according to Part 1 "Quality Assurance" Article.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for

service application. Install gasket concentrically positioned. Use suitable lubricants
on bolt threads.

Plastic Piping Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and
fittings according to the following:

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

3. CPVC Piping: Join according to ASTM D 2846/D 2846M Appendix.
4. PVC Nonpressure Piping: Join according to ASTM D 2855.
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Plastic Nonpressure Piping Gasketed Joints: Join according to ASTM D 3212.

3.3 PIPING CONNECTIONS

A

Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping NPS 2 (DN 50) and smaller, adjacent to each valve
and at final connection to each piece of equipment.

2. Install flanges, in piping NPS 2-1/2 (DN 65) and larger, adjacent to flanged
valves and at final connection to each piece of equipment.

3. Dry Piping Systems: Install dielectric unions and flanges to connect piping
materials of dissimilar metals.

4. Wet Piping Systems: Install dielectric coupling and nipple fittings to connect
piping materials of dissimilar metals.

3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A

D.

Install equipment to allow maximum possible headroom unless specific mounting
heights are not indicated.

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

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

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

3.5 PAINTING

A

Painting of mechanical systems, equipment, and components is specified in Division
9 Section.

Damage and Touchup: Repair marred and damaged factory-painted finishes with
materials and procedures to match original factory finish.

Provide prime coat painting for the following:
1. Miscellaneous steel and iron provided by the Plumbing Contractor.

2. Hangers and supports provided by the Plumbing Contractor.
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CONCRETE BASES

A

Concrete Bases: Anchor equipment to concrete base according to equipment
manufacturer's written instructions and according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches
(100 mm) larger in both directions than supported unit.

2. Install dowel rods to connect concrete base to concrete floor. Unless
otherwise indicated, install dowel rods on 18-inch (450-mm) centers around
the full perimeter of the base.

3. Install epoxy-coated anchor bolts for supported equipment that extend
through concrete base, and anchor into structural concrete floor.

4. Place and secure anchorage devices. Use supported equipment
manufacturer's setting drawings, templates, diagrams, instructions, and
directions furnished with items to be embedded.

5. Install anchor bolts to elevations required for proper attachment to supported
equipment.

6. Install anchor bolts according to anchor-bolt manufacturer's written
instructions.

ERECTION OF METAL SUPPORTS AND ANCHORAGES

A

B.

C.

Refer to Division 5 Section "Metal Fabrications" for structural steel.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment,
and elevation to support and anchor mechanical materials and equipment.

Field Welding: Comply with AWS D1.1.

ERECTION OF WOOD SUPPORTS AND ANCHORAGES

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorages to support, and
anchor mechanical materials and equipment.

B. Select fastener sizes that will not penetrate members if opposite side will be exposed
to view or will receive finish materials. Tighten connections between members.
Install fasteners without splitting wood members.

C. Attach to substrates as required to support applied loads.

GROUTING

A. Mix and install grout for mechanical equipment base bearing surfaces, pump and
other equipment base plates, and anchors.

B. Clean surfaces that will come into contact with grout.
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Provide forms as required for placement of grout.

Avoid air entrapment during placement of grout.

Place grout, completely filling equipment bases.

Place grout on concrete bases and provide smooth bearing surface for equipment.

Place grout around anchors.

Cure placed grout.

Provide all designating signs for shutoff valves, control valves, alarms, and the like,
as required by the agencies having jurisdiction.

Testing of Systems

1.

Perform all required tests in the manner prescribed by and to the satisfaction
of the local building department and local plumbing inspector, Owners
Insurance Underwriters, and all authorities having jurisdiction. Owners and
Architects representatives shall be present to inspect tests. Obtain all
required certificates of approval and pay any fees or costs in conjunction
therewith.

Provide and pay for all devices, materials, supplies, labor and power required
in connection with all tests. All tests shall be made in the presence and to the
satisfaction of the Architect and inspectors having jurisdiction.

Defects disclosed by the tests shall be repaired, or if required by the
Architect, defective work shall be replaced with new work without extra
charge to the Owner. Tests shall be repeated as directed, until all work is
proven satisfactory.

This Contractor shall also be responsible for the work of other trades that
may be damaged or disturbed by the tests, or the repair or replacement of
his own work, and he shall, without extra charge to the Owner, restore to its
original condition, work of the trades so damaged and disturbed, engaging
the original Contractors to do the work of restoration.

3.11  INSTALLATION

A

Coordinate location of piping, sleeves, inserts, hangers and equipment. Locate
piping, sleeves, inserts, hangers, and equipment clear of windows, doors, openings,
light outlets, and other services and utilities. Follow manufacturer's published
recommendations for installation methods not otherwise specified.

3.12 PROTECTION AND CLEANING

A

Cleaning of Piping System (General)
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1. During construction, properly cap, plug and cover all openings in pipe, lines
and equipment nozzles so as to prevent the entrance of sand, dirt, and
foreign matter. Each system of piping shall be flushed (for the purpose of
removing grit, dirt, sand, and foreign matter from the piping), for as long a
time as is required to thoroughly clean the systems.

Adjusting (General)

1. After the entire installation has been completed, make all required
adjustments to balancing valves, air vents, automatic controls, circulators,
flush valves, faucets, pressure reducing valves, etc., until all performance
requirements are met. All water circulating systems shall be properly
balanced.

All bearings of all equipment shall be oiled or greased as recommended by the
manufacturer, after installation.

The alignment of each centrifugal pump shall be checked and each pump shall be
properly aligned after the pumps are placed in service. Mechanical seals and shaft
sleeves shall be replaced by this Contractor without charge in the event that unusual
wear or faulty operation occurs during the guarantee period.

Cleaning (General)

1. Upon completion of the work, all fixtures, trimmings and equipment shall be
thoroughly cleaned, polished and left in first class condition for final
acceptance.

EQUIPMENT PROVIDED UNDER OTHER SECTIONS OF THE WORK THAT REQUIRES
PLUMBING

A

Certain equipment may be supplied under other sections of the work. This
Contractor shall provide as described below the requirements and all necessary
services roughing and final connections as shown on the plans and as required.

Installation of the equipment shall be performed in the following manner.

1. Roughing: Provide all water, waste and vent piping complete in accordance
with detailed dimensioned drawings, to be provided by the equipment
suppliers. This roughing shall be left ready for final connection to tables and
equipment terminated at a point and height indicated by the Equipment Sup-
pliers drawings.

2. Setting of Equipment: The Equipment Supplier will furnish and set in place
and secure all equipment.

3. Final Connection: This trade shall make all final connections after the
equipment has been set in place.
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Trim: The Equipment Supplier will furnish all specialized appliances and trim
such as faucets, tailpieces, strainers, service outlet bibbs, cocks, serrated
hose connections and other related trim. This Trade shall coordinate and
check with the Equipment Supplier and shall provide all valve, traps, stops,
escutcheons, branch control valves, floor and funnel drains, nipples, fittings,
tailpieces, pressure reducing valves, vacuum breakers, check valve, and
other appurtenances which are not supplied by the Equipment Supplier and
are necessary to the operating characteristics of the equipment being
furnished. Also install all trim furnished with the equipment, as required, in
accordance with the manufacturer's recommendations.

All exposed to view final connection piping, fittings, valves, etc., shall be
chrome plated with finish matching equipment rim finishes. Submit finish
samples to Architect for approval. Attention is hereby drawn to the
Equipment Specifications being prepared under other sections of the work.

C. Review all Architectural drawings and equipment cuts for all equipment locations &
services required at each piece of equipment.

3.14 EXCAVATION AND BACKFILL

A. Instructions:

1.

Trenches shall be excavated so that pipe can be laid to the alignment and
depth indicated on the drawings, and shall be excavated only so far in
advance of pipe laying as approved.

Width of trenches shall be held to a minimum consistent with the type of
material encountered and the size of the pipe being laid, but the width at the
top of the pipe shall not be more than 2'-0" plus outside diameter of pipe.
Excavation for manholes and other accessories shall have 12" minimum and
a 24" maximum clearance on all sides.

Before fill or backfilling commences, all trash, debris and other foreign
material shall be removed from trenches to be backfilled by this Trade. Fill
material shall be free from timber, rocks 3" or larger, organic material, frozen
material, and other unsuitable material as determined by the Architect. Filling
shall not be done in freezing weather, unless specifically approved. No filling
shall be done when material already in place is frozen.

In filling around pipe, deposit backfill material in successive horizontal layers
not exceeding 6" in thickness before compaction. Compact each layer
thoroughly by means of approved mechanical tampers. Take special care
to obtain compaction under pipe haunches. Deposit backfill adjacent to pipes
on both sides to approximately same elevation at the same time. Continue
this method of filling and compacting until backfill is at least 18" above top of

pipe.

BASIC PLUMBING MATERIALS AND METHODS
VALE Program Bid Package
15051 -38



213-1882-091

5. Backfilling for the remainder of pipe trenches to subgrades of paved or
landscaped areas shall be done by mechanical tamping and rolling
equipment, except that the use of such equipment is prohibited when said
use may result in damage to pipelines or structures.

6. Backfill shall be moistened as necessary for proper compaction. Water
settling of fill will not be permitted.

7. Complete backfilling of pipe trenches as soon as possible after the pipe is
laid and tested.

8. Existing pavements, roadways, walkways, curbs and landscaped areas
disturbed during the progress of the excavation and backfill work shall be
restored to their original condition at no additional cost to the Owner.

9. Backfill shall be compacted to a minimum of 90% of modified AASHO
maximum density as defined by ASTM D-1557. Any layer of fill, or portion
thereof, which is not compacted to the required density shall be recompacted
until the specified density is achieved, or the layer shall be removed.

3.15 APPLIANCES, TOILET ROOM ACCESSORIES AND TRIM

A

B.

C.

Handle and install all Plumbing connected appliances claimed under Plumber's
jurisdiction from tailboard delivery, including hoisting and rigging to designated
locations.

Handle and install all accessories and trim claimed under Plumber's jurisdiction.

Dispose of all appliance and accessories packing crates and debris off of the site.

3.16 ARCHITECTURAL COORDINATION AND SAMPLES

A

All devices and appurtenances which are to be installed in all finished areas must be
coordinated with the Architect for final approval as it relates to location, finish,
materials, color, texture, etc.

Submit samples of all materials requested by the Architect.

Samples shall be prepared and submitted with all postage and transportation costs
paid by the Contractor submitting same. Label each sample with identifying numbers
and titles.

Submit samples of:

1. All exposed to view finishes such as cleanout plates, access covers, drain
grates and tops, fixture trim, fresh air inlet plates, etc.

END OF SECTION 15051
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SECTION 15055 - MOTORS

DULUTH INTERNATIONAL AIRPORT
DULUTH, MINNESOTA

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

A. This Section includes basic requirements for factory-installed and field-installed
motors.

B. Related Sections include the following:

1. Division 15 Section "Mechanical Vibration and Seismic Controls" for
mounting motors and vibration isolation and seismic-control devices.

2. Division 15 Sections for application of motors and reference to specific
motor requirements for motor-driven equipment.

DEFINITIONS

A. Factory-Installed Motor: A motor installed by motorized-equipment manufacturer
as a component of equipment.

B. Field-Installed Motor: A motor installed at Project site and not factory installed as
an integral component of motorized equipment.

SUBMITTALS

A. Product Data for Field-Installed Motors: For each type and size of motor, provide
nameplate data and ratings; shipping, installed, and operating weights; mounting
arrangements; size, type, and location of winding terminations; conduit entry and
ground lug locations; and information on coatings or finishes.

B. Shop Drawings for Field-Installed Motors: Dimensioned plans, elevations, sections,

and details, including required clearances and service space around equipment.
Include the following:

1. Each installed unit's type and details.

2. Nameplate legends.

MOTORS
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C. Manufacturer Seismic Qualification Certification: Submit certification that motors,
accessories, and components will withstand seismic forces defined in Division 15
Section "Mechanical Vibration and Seismic Controls." Include the following:
1. Test Reports: Written reports specified in Parts 2 and 3.

1.5 QUALITY ASSURANCE

A. Source Limitations: Obtain field-installed motors of a single type through one
source from a single manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined
in NFPA 70, Article 100, by a testing agency acceptable to authorities having
jurisdiction, and marked for intended use.

C. Comply with NFPA 70, as amended by state and local codes.

1.6 COORDINATION

A. Coordinate features of motors, installed units, and accessory devices. Provide
motors that are:

1. Compatible with the following:
(a) Magnetic controllers.
(b) Multispeed controllers.

(c) Reduced-voltage controllers.

2. Designed and labeled for use with variable frequency controllers, and
suitable for use throughout speed range without overheating.

3. Matched to torque and horsepower requirements of the load.
4. Matched to ratings and characteristics of supply circuit and required control
sequence.
B. Coordinate motor support with requirements for driven load; access for

maintenance and motor replacement; installation of accessories, belts, belt guards;
and adjustment of sliding rails for belt tensioning.

C. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into
bases. Concrete, reinforcement, and formwork requirements are specified in
Division 3 Section.
PART 2 - PRODUCTS
2.1 MOTOR REQUIREMENTS

A. Motor requirements apply to factory-installed and field-installed motors except as
follows:

1. Different ratings, performance, or characteristics for a motor are specified
in another Section.
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2. Manufacturer for a factory-installed motor requires ratings, performance, or
characteristics, other than those specified in this Section, to meet
performance specified.

MOTOR CHARACTERISTICS

A.

B.

H.

Motors %2 HP and Larger: Three phase.
Motors Smaller Than 72 HP: Single phase.
Frequency Rating: 60 Hz.

Voltage Rating: NEMA standard voltage selected to operate on nominal circuit
voltage to which motor is connected.

Service Factor: 1.15 for open dripproof motors; 1.0 for totally enclosed motors.

Duty: Continuous duty at ambient temperature of 105 deg F (40 deg C) and at
altitude of 3300 feet (1005 m) above sea level.

Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate
connected loads at designated speeds, at installed altitude and environment, with
indicated operating sequence, and without exceeding nameplate ratings or
considering service factor.

Enclosure: Open dripproof.

POLYPHASE MOTORS

A

Description:  NEMA MG 1, Design E, medium induction motor. Efficiency in
accordance with NEMA standards for Premium Efficient motors and with applicable
EPACT Efficiency Standards.

Stator: Copper windings, unless otherwise indicated.

1. Multispeed motors shall have separate winding for each speed.

Rotor: Squirrel cage, unless otherwise indicated.

Bearings: Double-shielded, prelubricated ball bearings suitable for radial and thrust
loading.

Temperature Rise: Match insulation rating, unless otherwise indicated.
Insulation: Class F, unless otherwise indicated.

Code Letter Designation:

1. Motors 15 HP and Larger: NEMA starting Code F or G.

2. Motors Smaller Than 15 HP: Manufacturer's standard starting
characteristic.
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Enclosure: Cast iron for motors 7.5 hp and larger; rolled steel for motors smaller
than 7.5 hp.

1. Finish: Gray enamel.

24 POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

A.

Motors Used with Reduced-Inrush Controllers:  Match wiring connection
requirements for controller with required motor leads. Provide terminals in motor
terminal box, suited to control method.

Motors Used with Variable Frequency Controllers: Ratings, characteristics, and
features coordinated with and approved by controller manufacturer.

1. Designed with critical vibration frequencies outside operating range of
controller output.

2. Temperature Rise: Matched to rating for Class B insulation.
3. Insulation: Class H.

4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally
protected motors.

5. Inverter rated: Comply with NEMA MG-1 Part 31.4.4.2 requirements for
inverter rated motors.

Rugged-Duty Motors: Totally enclosed, with 1.25 minimum service factor, greased
bearings, integral condensate drains, and capped relief vents. Windings insulated
with nonhygroscopic material.

1. Finish: Chemical-resistant paint over corrosion-resistant primer.

2.5 SINGLE-PHASE MOTORS

A

Type: One of the following, to suit starting torque and requirements of specific
motor application:

1. Permanent-split capacitor.
2. Split-phase start, capacitor run.
3. Capacitor start, capacitor run.

Shaded-Pole Motors: For motors 1/20 hp and smaller only.

Thermal Protection: Internal protection to automatically open power supply circuit
to motor when winding temperature exceeds a safe value calibrated to temperature
rating of motor insulation. Thermal-protection device shall automatically reset when
motor temperature returns to normal range.
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D. Bearings: Ball type for belt-connected motors and other motors with high radial
forces on motor shaft; sealed, prelubricated-sleeve type for other single-phase
motors.

PART 3 - EXECUTION

3.1

3.2

3.3

3.4

3.5

EXAMINATION

A. Examine areas to receive field-installed motors for compliance with requirements,
installation tolerances, and other conditions affecting performance.

B. Examine roughing-in of conduit systems to verify actual locations of conduit
connections before motor installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

MOTOR INSTALLATION

A. Anchor each motor assembly to base, adjustable rails, or other support, arranged
and sized according to manufacturer's written instructions. Attach by bolting. Level
and align with load transfer link.

B. Install motors on concrete bases complying with Division 3.

C. Comply with mounting and anchoring requirements specified in Division 15 Section
"Mechanical Vibration and Seismic Controls."

FIELD QUALITY CONTROL
A. Prepare for acceptance tests as follows:

1. Run each motor with its controller. Demonstrate correct rotation, alignment,
and speed at motor design load.

2. Test interlocks and control features for proper operation.
3. Verify that current in each phase is within nameplate rating.
B. Testing: Perform the following field quality-control testing:
1. Perform each electrical test and visual and mechanical inspection stated in

NETA ATS, Section 7.15.1. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to
demonstrate compliance; otherwise, replace with new units and retest.

ADJUSTING
A. Align motors, bases, shafts, pulleys and belts. Tension belts according to

manufacturer's written instructions.

CLEANING

MOTORS
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After completing equipment installation, inspect unit components. Remove paint

splatters and other spots, dirt, and debris. Repair damaged finish to match original
finish.

Clean motors, on completion of installation, according to manufacturer's written
instructions.

END OF SECTION 15055
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NEW PASSENGER TERMINAL SECTION 15061 - PLUMBING - HANGERS,
DULUTH INTERNATIONAL AIRPORT SUPPORTS, ANCHORS AND GUIDES
DULUTH, MINNESOTA

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

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

SUMMARY

A. This Section includes hangers and supports for plumbing system piping and
equipment.

B. Related Sections include the following:

1. Division 5 Section Metal Fabrications for materials for attaching hangers and

supports to building structure.

2. Division 15 Section 15072 Plumbing - Vibration Controls and Seismic
Restraints for vibration isolation and seismic restraint devices.
3. Division 15 Section 15140 Domestic water piping.
4. Division 15 Section 15150 Domestic water piping.
DEFINITIONS

A. MSS: Manufacturers Standardization Society for the Valve and Fittings Industry.

B. Terminology: As defined in MSS SP-90, "Guidelines on Terminology for Pipe
Hangers and Supports."

PERFORMANCE REQUIREMENTS

A. Design channel support systems for piping to support multiple pipes capable of
supporting combined weight of supported systems, system contents, and test water.

B. Design heavy-duty steel trapezes for piping to support multiple pipes capable of
supporting combined weight of supported systems, system contents, and test water.

C. Design seismic restraint hangers and supports for piping and equipment.

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

PLUMBING - HANGERS, SUPPORTS, ANCHORS AND GUIDES
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1.5 SUBMITTALS

A

C.

Product Data: For each type of pipe hanger, channel support system component,
and thermal-hanger shield insert indicated.

Shop Drawings: Signed and sealed by a qualified professional engineer for multiple
piping supports and trapeze hangers. Include design calculations and indicate size
and characteristics of components and fabrication details.

Welding Certificates: Copies of certificates for welding procedures and operators.

1.6 QUALITY ASSURANCE

A

Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, "Welding and Brazing Qualifications."

Engineering Responsibility: Design and preparation of Shop Drawings and
calculations for each multiple pipe support and trapeze by a qualified professional
engineer.

Engineering Responsibility: Design and preparation of Shop Drawings and
calculations for each multiple pipe support, trapeze, and seismic restraint by a
qualified professional engineer.

1. Professional Engineer Qualifications: A professional engineerwho is legally
qualified to practice in jurisdiction where Project is located and who is
experienced in providing engineering services of the kind indicated.
Engineering services are defined as those performed for installations of
hangers and supports that are similar to those indicated for this Project in
material, design, and extent.

PART 2- PRODUCTS

2.1 MANUFACTURERS

A.

Manufacturers: Subject to compliance with requirements, manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the
following:

Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1. Pipe Hangers:
(a) B-Line Systems, Inc.
(b) Grinnell Corp.
(c) Michigan Hanger Co., Inc.

(d) PHD Manufacturing, Inc.

PLUMBING - HANGERS, SUPPORTS, ANCHORS AND GUIDES
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2. Channel Support Systems:

(a) B-Line Systems, Inc.

(b) Grinnell Corp.; Power-Strut Unit.

(c) Michigan Hanger Co., Inc.; O-Strut Div.

(d) Thomas & Betts Corp.

(e) Unistrut Corp.
3. Thermal-Hanger Shield Inserts:

(a) Carpenter & Patterson, Inc.

(b) Michigan Hanger Co., Inc.

(c) PHS Industries, Inc.

(d) Pipe Shields, Inc.

(e) Rilco Manufacturing Co., Inc.
4. Powder-Actuated Fastener Systems:

(a) Gunnebo Fastening Corp.

(b) Hilti, Inc.

(c) ITW Ramset/Red Head.

(d) Masterset Fastening Systems, Inc.

2.2 MANUFACTURED UNITS

A.

Pipe Hangers, Supports, and Components: MSS SP-58, factory-fabricated
components. Referto "Hanger and Support Applications" Article in Part 3 for where
to use specific hanger and support types.

1. Galvanized, Metallic Coatings: For piping and equipment that will not have
field-applied finish.

2. Nonmetallic Coatings: On attachments for electrolytic protection where
attachments are in direct contact with copper tubing.

Channel Support Systems: MFMA-2, factory-fabricated components for field
assembly.

1. Coatings: Manufacturer's standard finish, unless bare metal surfaces are
indicated.

PLUMBING - HANGERS, SUPPORTS, ANCHORS AND GUIDES
VALE Program Bid Package
15061-3



213-1882-091

2. Nonmetallic Coatings: On attachments for electrolytic protection where
attachments are in direct contact with copper tubing.

Thermal-Hanger Shield Inserts: 100-psi (690-kPa) minimum compressive-strength
insulation, encased in sheet metal shield.

1. Material for Cold Piping: ASTM C 552, Type | cellular glass or
water-repellent-treated, ASTM C 533, Type | calcium silicate with vapor
barrier.

2. Material for Cold Piping: ASTM C 552, Type | cellular glass with vapor
barrier.

3. Material for Cold Piping: Water-repellent-treated, ASTM C 533, Type |
calcium silicate with vapor barrier.

4. Material for Hot Piping: ASTM C 552, Type | cellular glass or
water-repellent-treated, ASTM C 533, Type | calcium silicate.

5. Material for Hot Piping: ASTM C 552, Type | cellular glass.

6. Material for Hot Piping: Water-repellent-treated, ASTM C 533, Type |
calcium silicate.

7. For Trapeze or Clamped System: Insert and shield cover entire
circumference of pipe.

8. For Clevis or Band Hanger: Insert and shield cover lower 180 degrees of
pipe.
9. Insert Length: Extend 2 inches (50 mm) beyond sheet metal shield for

piping operating below ambient air temperature.

23 MISCELLANEOUS MATERIALS

A

Powder-Actuated Drive-Pin Fasteners: Powder-actuated-type, drive-pin
attachments with pull-out and shear capacities appropriate for supported loads and
building materials where used.

Mechanical-Anchor Fasteners: Insert-type attachments with pull-out and shear
capacities appropriate for supported loads and building materials where used.

Structural Steel: ASTM A 36/A 36M, steel plates, shapes, and bars, black and
galvanized.

Grout: ASTM C 1107, Grade B, factory-mixed and -packaged, nonshrink and
nonmetallic, dry, hydraulic-cement grout.

1. Characteristics: Post hardening and volume adjusting; recommended for
both interior and exterior applications.

2. Properties: Nonstaining, noncorrosive, and nongaseous.
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Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength.

PART 3- EXECUTION

3.1 HANGER AND SUPPORT APPLICATIONS

A.

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

Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except
as specified in piping system Specification Sections, install the following types:

1.

10.

Adjustable Steel Clevis Hangers (MSS Type 1): For suspension of
noninsulated or insulated stationary pipes, NPS 2 to NPS 30 (DN15 to
DN750).

Yoke-Type Pipe Clamps (MSS Type 2): For suspension of 120 to 450 deg
F (49 to 232 deg C) pipes, NPS 4 to NPS 16 (DN100 to DN400), requiring
up to 4 inches (100 mm) of insulation.

Carbon- or Alloy-Steel, Double-Bolt Pipe Clamps (MSS Type 3): For
suspension of pipes, NPS 3/4 to NPS 24 (DN20 to DN600), requiring clamp
flexibility and up to 4 inches (100 mm) of insulation.

Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes,
NPS "2 to NPS 24 (DN15 to DN600), if little or no insulation is required.

Pipe Hangers (MSS Type 5): For suspension of pipes, NPS 2 to NPS 4
(DN15 to DN100), to allow off-center closure for hanger installation before
pipe erection.

Adjustable Swivel Split- or Solid-Ring Hangers (MSS Type 6): For
suspension of noninsulated stationary pipes, NPS 3/4 to NPS 8 (DN20 to
DN200).

Adjustable Steel Band Hangers (MSS Type 7): For suspension of
noninsulated stationary pipes, NPS 2 to NPS 8 (DN15 to DN200).

Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated
stationary pipes, NPS 72 to NPS 8 (DN15 to DN200).

Adjustable Swivel-Ring Band Hangers (MSS Type 10): For suspension of
noninsulated stationary pipes, NPS 72 to NPS 2 (DN15 to DN50).

Split Pipe-Ring with or without Turnbuckle-Adjustment Hangers (MSS Type
11): For suspension of noninsulated stationary pipes, NPS 3/8 to NPS 8
(DN10 to DN200).
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21.
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Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For
suspension of noninsulated stationary pipes, NPS 3/8 to NPS 3 (DN10 to
DN80).

U-Bolts (MSS Type 24): For support of heavy pipe, NPS 2 to NPS 30
(DN15 to DN750).

Clips (MSS Type 26): For support of insulated pipes not subject to
expansion or contraction.

Pipe Saddle Supports (MSS Type 36): For support of pipes, NPS 4 to NPS
36 (DN100 to DN900), with steel pipe base stanchion support and cast-iron
floor flange.

Pipe Stanchion Saddles (MSS Type 37): For support of pipes, NPS 4 to
NPS 36 (DN100 to DN900), with steel pipe base stanchion support and
cast-iron floor flange and with U-bolt to retain pipe.

Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type
support for pipes, NPS 2-1/2 to NPS 36 (DN65 to DN900), if vertical
adjustment is required, with steel pipe base stanchion support and cast-iron
floor flange.

Single Pipe Rolls (MSS Type 41): For suspension of pipes, NPS 1 to NPS
30 (DN25 to DN750), from two rods if longitudinal movement caused by
expansion and contraction might occur.

Adjustable Roller Hangers (MSS Type 43): For suspension of pipes, NPS
2-1/2 to NPS 20 (DN65 to DN500), from single rod if horizontal movement
caused by expansion and contraction might occur.

Complete Pipe Rolls (MSS Type 44): For support of pipes, NPS 2 to NPS
42 (DNS50 to DN1050), if longitudinal movement caused by expansion and
contraction might occur but vertical adjustment is not necessary.

Pipe Roll and Plate Units (MSS Type 45): For support of pipes, NPS 2 to
NPS 24 (DN50 to DN600), if small horizontal movement caused by
expansion and contraction might occur and vertical adjustment is not
necessary.

Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes,
NPS 2 to NPS 30 (DN50 to DN750), if vertical and lateral adjustment during
installation might be required in addition to expansion and contraction.

Vertical-Piping Clamps: Unless otherwise indicated and except as specified in
piping system Specification Sections, install the following types:

1.

Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers,
NPS 3/4 to NPS 20 (DN20 to DN500).
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Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe
risers, NPS 3/4 to NPS 20 (DN20 to DN500), if longer ends are required for
riser clamps.

Hanger-Rod Attachments: Unless otherwise indicated and except as specified in
piping system Specification Sections, install the following types:

1.

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches (150 mm)
for heavy loads.

Steel Clevises (MSS Type 14): For 120 to 450 deg F (49 to 232 deg C)
piping installations.

Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe
rings.

Malleable-lron Sockets (MSS Type 16): For attaching hanger rods to
various types of building attachments.

Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F (49 to 232
deg C) piping installations.

Building Attachments: Unless otherwise indicated and except as specified in piping
system Specification Sections, install the following types:

1.

Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment
to suspend pipe hangers from concrete ceiling.

Top-Beam C-Clamps (MSS Type 19): For use under roof installations with
bar-joist construction to attach to top flange of structural shape.

Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom
flange of beams, channels, or angles.

Center-Beam Clamps (MSS Type 21): For attaching to center of bottom
flange of beams.

Welded Beam Attachments (MSS Type 22): For attaching to bottom of
beams if loads are considerable and rod sizes are large.

C-Clamps (MSS Type 23): For structural shapes.

Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is
required tangent to flange edge.

Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom
of steel I-beams for heavy loads.
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Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom
of steel I-beams for heavy loads, with link extensions.

Malleable Beam Clamps with Extension Pieces (MSS Type 30): For
attaching to structural steel.

Welded-Steel Brackets: For support of pipes from below or for suspending
from above by using clip and rod. Use one of the following for indicated
loads:

(a) Light (MSS Type 31): 750 Ib (340 kg).

(b) Medium (MSS Type 32): 1500 Ib (675 kg).

(c) Heavy (MSS Type 33): 3000 Ib (1350 kg).

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at
beam is required.

Horizontal Travelers (MSS Type 58): For supporting piping systems subject
to linear horizontal movement where head room is limited.

Saddles and Shields: Unless otherwise indicated and except as specified in piping
system Specification Sections, install the following types:

1.

Steel Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids
with insulation that matches adjoining insulation.

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

Thermal-Hanger Shield Inserts: For supporting insulated pipe, 360-degree
insert of high-density, 100-psi (690-kPa) minimum compressive-strength,
water-repellent-treated calcium silicate or cellular-glass pipe insulation,
same thickness as adjoining insulation with vapor barrier and encased in
360-degree sheet metal shield.

Spring Hangers and Supports: Unless otherwise indicated and except as specified
in piping system Specification Sections, install the following types:

1.

Restraint-Control Devices (MSS Type 47): Where indicated to control piping
movement.

Spring Cushions (MSS Type 48): For light loads if vertical movement does
not exceed 1-1/4 inches (32 mm).

Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41 roll
hanger with springs.
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Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or
thermal expansion in piping systems.

Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit
variability factor to 25 percent to absorb expansion and contraction of piping
system from hanger.

Variable-Spring Base Supports (MSS Type 52): Preset to indicated load
and limit variability factor to 25 percent to absorb expansion and contraction
of piping system from base support.

Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load
and limit variability factor to 25 percent to absorb expansion and contraction
of piping system from trapeze support.

Constant Supports: For critical piping stress and if necessary to avoid
transfer of stress from one support to another support, critical terminal, or
connected equipment. Include auxiliary stops for erection, hydrostatic test,
and load-adjustment capability. These supports include the following types:
(a) Horizontal (MSS Type 54): Mounted horizontally.

(b) Vertical (MSS Type 55): Mounted vertically.

(c) Trapeze (MSS Type 56): Two vertical-type supports and one
trapeze member.

3.2 HANGER AND SUPPORT INSTALLATION

A.

Pipe Hanger and Support Installation: Comply with MSS SP-69 and MSS SP-89.
Install hangers, supports, clamps, and attachments as required to properly support
piping from building structure.

1.

2.

Vertical Piping: MSS Type 8 or Type 42, clamps.
Individual, Straight, Horizontal Piping Runs: According to the following:

(a) 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis
hangers.

(b) Longer Than 100 Feet (3 m): MSS Type 43, adjustable roller
hangers.

(c) Longer Than 100 Feet (30 m), if Indicated: MSS Type 49, spring
cushion rolls.

Multiple, Straight, Horizontal Piping Runs 100 feet (30 m) or Longer: MSS
Type 44, pipe rolls. Support pipe rolls on trapeze.

Base of Vertical Piping: MSS Type 52, spring hangers.

PLUMBING - HANGERS, SUPPORTS, ANCHORS AND GUIDES
VALE Program Bid Package
15061-9



213-1882-091

Support vertical piping and tubing at base and at each floor.

Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8
inch (10 mm).

Install hangers for steel piping with the following maximum horizontal spacing and
minimum rod diameters:

1.

NPS 1-1/4 (DN 32) and Smaller: 84 inches (2100 mm) with 3/8-inch
(10-mm) rod.

NPS 1-1/2 (DN 40): 108 inches (2700 mm) with 3/8-inch (10-mm) rod.
NPS 2 (DN 50): 10 feet (3 m) with 3/8-inch (10-mm) rod.
NPS 2-1/2 (DN 65): 11 feet (3.4 m) with 2-inch (13-mm) rod.

NPS 3 and NPS 3-1/2 (DN 80 and DN 90): 12 feet (3.7 m) with 1/2-inch
(13-mm) rod.

NPS 4 and NPS 5 (DN 100 and DN 125): 12 feet (3.7 m) with 5/8-inch
(16-mm) rod.

NPS 6 (DN 150): 12 feet (3.7 m) with 3/4-inch (19-mm) rod.

NPS 8 to NPS 12 (DN 200 to DN 300): 12 feet (3.7 m) with 7/8-inch
(22-mm) rod.

Install supports for vertical steel piping every 15 feet (4.5 m).

Install hangers for cast-iron soil piping with the following maximum horizontal
spacing and minimum rod diameters:

1.

NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 60 inches (1500 mm) with
3/8-inch (10-mm) rod.

NPS 3 (DN 80): 60 inches (1500 mm) with “2-inch (13-mm) rod.

NPS 4 and NPS 5 (DN 100 and DN 125): 60 inches (1500 mm) with 5/8-inch
(16-mm) rod.

NPS 6 (DN 150): 60 inches (1500 mm) with 3/4-inch (19-mm) rod.

NPS 8 to NPS 12 (DN 200 to DN 300): 60 inches (1500 mm) with 7/8-inch
(22-mm) rod.

NPS 15 (DN 375): 60 inches (1500 mm) with 1-inch (25-mm) rod.

Spacing for 10-foot (3-m) lengths may be increased to 10 feet (3 m).
Spacing for fittings is limited to 60 inches (1500 mm).
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Install supports for vertical cast-iron soil piping every 15 feet (4.5 m).

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

1.

6.

7.

NPS 3/4 (DN 20) and Smaller: 60 inches (1500 mm) with 3/8-inch (10-mm)
rod.

NPS 1 and NPS 1-1/4 (DN 25 and DN 32): 72 inches (1800 mm) with
3/8-inch (10-mm) rod.

NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with
3/8-inch (10-mm) rod.

NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 2-inch (13-mm) rod.

NPS 3 to NPS 5 (DN 80 to DN 125): 10 feet (3 m) with 1/2-inch (13-mm)
rod.

NPS 6 (DN 150): 10 feet (3 m) with 5/8-inch (16-mm) rod.

NPS 8 (DN 200): 10 feet (3 m) with 3/4-inch (19-mm) rod.

Install supports for vertical copper tubing every 10 feet (3 m).

Install hangers for CPVC piping with the following maximum horizontal spacing and
minimum rod dimeters:

1.

2.

5.

6.

NPS 1 (DN 25) and Smaller: 36 inches (900 mm) with 3/8-inch (10-mm) rod.

NPS 1-1/4 to NPS 2 (DN 32 to DN 50): 48 inches (1200 mm) with 3/8-inch
(10-mm) rod.

NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90): 48 inches (1200 mm) with
1/2-inch (13-mm) rod.

NPS 4 and NPS 5 (DN 100 and DN 125): 48 inches (1200 mm) with 5/8-inch
(16-mm) rod.

NPS 6 (DN 150): 28 inches (1200 mm) with 3/4-inch (19-mm) rod.

NPS 8 (DN 200): 48 inches (1200 mm) with 7/8-inch (22-mm) rod.

Install supports for vertical CPVC piping every 60 inches (1500 mm) for NPS 1 (DN
25) and smaller and every 72 inches (1800 mm) for NPS 1-1/4 (DN 32) and larger.

Install hangers for PVC piping with the following maximum horizontal spacing and
minimum rod diameters:

1.

NPS 2 (DN 50) and Smaller: 48 inches (1200 mm) with 3/8-inch (10-mm)
rod.
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2. NPS 2-1/2 to NPS 3-1/2 (DN 65 to DN 90): 48 inches (1200 mm) with
1/2-inch (13-mm) rod.

3. NPS 4 and NPS 5 (DN 100 and DN 125): 48 inches (1200 mm) with 5/8-inch
(16-mm) rod.

4. NPS 6 (DN 150): 48 inches (1200 mm) with 3/4-inch (19-mm) rod.

5. NPS 8 to NPS 12 (DN 200 to Dn 300): 48 inches (1200 mm) with 7/8-inch
(22-mm) rod.

Install supports for vertical PVC piping every 48 inches (1200 mm).

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

HANGER AND SUPPORT INSTALLATION

A.

Pipe Hanger and Support Installation: Comply with MSS SP-69 and MSS SP-89.
Install hangers, supports, clamps, and attachments as required to properly support
piping from building structure.

Channel Support System Installation: Arrange for grouping of parallel runs of piping
and support together on field-assembled channel systems.

1. Field assemble and install according to manufacturer's written instructions.

Heavy-Duty Steel Trapeze Installation: Arrange for grouping of parallel runs of
horizontal piping and support together on field-fabricated, heavy-duty trapezes.

1. Pipes of Various Sizes: Support together and space trapezes for smallest
pipe size or install intermediate supports for smaller diameter pipes as
specified above for individual pipe hangers.

2. Field fabricate from ASTM A 36/A 36M, steel shapes selected for loads
being supported. Weld steel according to AWS D-1.1.

Install building attachments within concrete slabs or attach to structural steel.
Space attachments within maximum piping span length indicated in MSS SP-69.
Install additional attachments at concentrated loads, including valves, flanges,
guides, strainers, and expansion joints, and at changes in direction of piping. Install
concrete inserts before concrete is placed; fasten inserts to forms and install
reinforcing bars through openings at top of inserts.

Install powder-actuated drive-pin fasteners in concrete after concrete is placed and
completely cured. Use operators that are licensed by powder-actuated tool
manufacturer. Install fasteners according to powder-actuated tool manufacturer's
operating manual.

Install mechanical-anchor fasteners in concrete after concrete is placed and
completely cured. Install fasteners according to manufacturer's written instructions.
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Install hangers and supports complete with necessary inserts, bolts, rods, nuts,
washers, and other accessories.

Install hangers and supports to allow controlled thermal and seismic movement of
piping systems, to permit freedom of movement between pipe anchors, and to
facilitate action of expansion joints, expansion loops, expansion bends, and similar
units.

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

Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and so
maximum pipe deflections allowed by ASME B31.9, "Building Services Piping," is
not exceeded.

Insulated Piping: Comply with the following:

1. Attach clamps and spacers to piping.

(a) Piping Operating above Ambient Air Temperature: Clamp may
project through insulation.

(b) Piping Operating below Ambient Air Temperature: Use
thermal-hanger shield insert with clamp sized to match OD of insert.

(c) Do not exceed pipe stress limits according to ASME B31.9.

2. Install MSS SP-58, Type 39 protection saddles, if insulation without vapor
barrier is indicated. Fill interior voids with insulation that matches adjoining
insulation.

(a) Option: Thermal-hanger shield inserts may be used. Include steel
weight-distribution plate for pipe NPS 4 (DN100) and larger if pipe
is installed on rollers.

3. Install MSS SP-58, Type 40 protective shields on cold piping with vapor
barrier. Shields shall span arc of 180 degrees.

(a) Option: Thermal-hanger shield inserts may be used. Include steel
weight-distribution plate for pipe NPS 4 (DN100) and larger if pipe
is installed on rollers.

4. Shield Dimensions for Pipe: Not less than the following:

(a) NPS 1/4 to NPS 3-1/2 (DN8 to DN90): 12 inches (305 mm) long and
0.048 inch (1.22 mm) thick.

(b) NPS 4 (DN100): 12 inches (305 mm) long and 0.06 inch (1.52 mm)
thick.

(c) NPS 5 and NPS 6 (DN125 and DN150): 18 inches (457 mm) long
and 0.06 inch (1.52 mm) thick.
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(d) NPS 8 to NPS 14 (DN200 to DN350): 24 inches (610 mm) long and
0.075 inch (1.91 mm) thick.

(e) NPS 16 to NPS 24 (DN400 to DN600): 24 inches (610 mm) long
and 0.105 inch (2.67 mm) thick.

5. Pipes NPS 8 (DN200) and Larger: Include wood inserts.

6. Insert Material: Length at least as long as protective shield.
7. Thermal-Hanger Shields: Install with insulation same thickness as piping
insulation.

EQUIPMENT SUPPORTS

A

Fabricate structural-steel stands to suspend equipment from structure above or to
support equipment above floor.

Grouting: Place grout under supports for equipment and make smooth bearing
surface.

METAL FABRICATION

A. Cut, drill, and fit miscellaneous metal fabrications for heavy-duty steel trapezes and
equipment supports.

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

C. Field Welding: Comply with AWS D1.1 procedures for shielded metal arc welding,
appearance and quality of welds, and methods used in correcting welding work, and
with the following:

1. Use materials and methods that minimize distortion and develop strength
and corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. Finish welds at exposed connections so no roughness shows after finishing
and contours of welded surfaces match adjacent contours.

ADJUSTING

A. Hanger Adjustment: Adjust hangers to distribute loads equally on attachments and

to achieve indicated slope of pipe.
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3.7 PAINTING

A.

Touching Up: Clean field welds and abraded areas of shop paint. Paint exposed
areas immediately after erecting hangers and supports. Use same materials as
used for shop painting. Comply with SSPC-PA 1 requirements for touching up
field-painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0
mils (0.05 mm).

Touching Up: Cleaning and touchup painting of field welds, bolted connections, and
abraded areas of shop paint on miscellaneous metal are specified in Division 9
Section "Painting."

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and

apply galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 15061
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NEW PASSENGER TERMINAL SECTION 15075 - PLUMBING IDENTIFICATION
DULUTH INTERNATIONAL AIRPORT
DULUTH, MINNESOTA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes the following mechanical identification materials and their
installation:

1. Equipment nameplates.
2. Pipe markers.
3. Valve tags.
4. Valve schedules.
1.3  SUBMITTALS
A. Product Data: For each type of product indicated.

B. Samples: For color, letter style, and graphic representation required for each
identification material and device.

C. Valve numbering scheme.

D. Valve Schedules: For each piping system. Furnish extra copies (in addition to
mounted copies) to include in maintenance manuals.

1.4 QUALITY ASSURANCE

A. ASME Compliance: Comply with ASME A13.1, "Scheme for the Identification of
Piping Systems," for letter size, length of color field, colors, and viewing angles of
identification devices for piping.

1.5 COORDINATION

A. Coordinate installation of identifying devices with completion of covering and
painting of surfaces where devices are to be applied.

B. Coordinate installation of identifying devices with location of access panels and
doors.

PLUMBING IDENTIFICATION
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C. Install identifying devices before installing acoustical ceilings and similar
concealment.

PART 2 - PRODUCTS
2.1 EQUIPMENT IDENTIFICATION DEVICES

A. Equipment Nameplates: Metal, with data engraved or stamped, for permanent
attachment on equipment.

1. Data:
(a) Manufacturer, product name, model number, and serial number.
(b) Capacity, operating and power characteristics, and essential data.

(c) Labels of tested compliances.

2. Location: Accessible and visible.
3. Fasteners: As required to mount on equipment.
B. Equipment Markers:  Engraved, color-coded laminated plastic. Include

contact-type, permanent adhesive.
1. Terminology: Match schedules as closely as possible.
2. Data:

(a) Name and plan number.

(b) Equipment service.

(c) Design capacity.

(d) Other design parameters such as pressure drop, entering and
leaving conditions, and speed.

3. Size: 2-1/2 by 4 inches (64 by 100 mm) for control devices, dampers, and
valves; 4-1/2 by 6 inches (115 by 150 mm) for equipment.

C. Access Panel and Door Markers: 1/16-inch- (1.6-mm-) thick, engraved laminated
plastic, with abbreviated terms and numbers corresponding to identification.
Provide 1/8-inch (3.2-mm) center hole for attachment.

1. Fasteners: Self-tapping, stainless-steel screws or contact-type, permanent
adhesive.

2.2 PIPING IDENTIFICATION DEVICES

A. Manufactured Pipe Markers, General: Preprinted, color-coded, with lettering
indicating service, and showing direction of flow.

PLUMBING IDENTIFICATION
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1. Colors: Comply with ASME A13.1, unless otherwise indicated.

2. Lettering: Use piping system terms indicated and abbreviate only as
necessary for each application length.

3. Pipes with OD, Including Insulation, Less Than 6 Inches (150 mm):
Full-band pipe markers extending 360 degrees around pipe at each location.

4. Pipes with OD, Including Insulation, 6 Inches (150 mm) and Larger: Either
full-band or strip-type pipe markers at least three times letter height and of
length required for label.

5. Arrows: Integral with piping system service lettering to accommodate both
directions; or as separate unit on each pipe marker to indicate direction of
flow.

Pretensioned Pipe Markers: Precoiled semirigid plastic formed to cover full
circumference of pipe and to attach to pipe without adhesive.

Shaped Pipe Markers: Preformed semirigid plastic formed to partially cover
circumference of pipe and to attach to pipe with mechanical fasteners that do not
penetrate insulation vapor barrier.

Self-Adhesive Pipe Markers: Plastic with pressure-sensitive, permanent-type,
self-adhesive back.

Plastic Tape: Continuously printed, vinyl tape at least 3 mils (0.08 mm) thick with
pressure-sensitive, permanent-type, self-adhesive back.

1. Width for Markers on Pipes with OD, Including Insulation, Less Than 6
Inches (150 mm): 3/4 inch (19 mm) minimum.

2. Width for Markers on Pipes with OD, Including Insulation, 6 Inches (150
mm) or Larger: 1-1/2 inches (38 mm) minimum.

VALVE TAGS

Valve Tags: Stamped or engraved with 1/4-inch (6.4-mm) letters for piping system
abbreviation and 1/2-inch (13-mm) numbers. Provide 5/32-inch (4-mm) hole for
fastener.

1. Material: 0.032-inch- (0.8-mm-) thick brass.

2. Valve-Tag Fasteners: Brass wire-link or S-hook.

VALVE SCHEDULES

A

Valve Schedules: For each piping system, on standard-size bond paper. Tabulate
valve number, piping system, system abbreviation (as shown on valve tag), location
of valve (room or space), normal-operating position (open, closed, or modulating),
and variations for identification. Mark valves for emergency shutoff and similar
special uses.
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1. Valve-Schedule Frames: Glazed display frame for removable mounting on
masonry walls for each page of valve schedule. Include mounting screws.

2. Frame: Extruded aluminum.

3. Glazing: ASTM C 1036, Type |, Class 1, Glazing Quality B, 2.5-mm,
single-thickness glass.

PART 3 - EXECUTION

3.1 APPLICATIONS, GENERAL

A

Products specified are for applications referenced in other Division 15 Sections. If
more than single-type material, device, or label is specified for listed applications,
selection is Installer's option.

3.2 EQUIPMENT IDENTIFICATION

A.

Install and permanently fasten equipment nameplates on each major item of
mechanical equipment that does not have nameplate or has nameplate that is
damaged or located where not easily visible. Locate nameplates where accessible
and visible. Include nameplates for the following general categories of equipment:

1. Pumps, compressors and similar motor-driven units.
2. Water heaters, heat exchangers, etc.

Install equipment markers with permanent adhesive on or near each major item of
mechanical equipment. Data required for markers may be included on signs, and
markers may be omitted if both are indicated.

1. Letter Size: Minimum 1/4 inch (6.4 mm) for name of units if viewing
distance is less than 24 inches (600 mm), % inch (13 mm) for viewing
distances up to 72 inches (1830 mm), and proportionately larger lettering for
greater viewing distances. Include secondary lettering two-thirds to
three-fourths the size of principal lettering.

2. Data: Distinguish among multiple units, indicate operational requirements,
indicate safety and emergency precautions, warn of hazards and improper
operations, and identify units.

3. Locate markers where accessible and visible. Include markers for the
following general categories of equipment:

(a) Main control and operating valves, including safety devices and
hazardous units such as gas outlets.

(b) Meters, gages, thermometers, and similar units.
(c) Fuel-burning units, including water heaters and heat exchangers.

(d) Pumps, compressors, and similar motor-driven units.
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(e) Tanks and pressure vessels.

(f Strainers, filters, water-treatment systems, and similar equipment.

C. Install access panel markers with screws on equipment access panels.

3.3 PIPING IDENTIFICATION

A. Install manufactured pipe markers indicating service on each piping system. Install
with flow indication arrows showing direction of flow.

Pipes with OD, Including Insulation, Less Than 6 Inches (150 mm):
Pretensioned pipe markers. Use size to ensure a tight fit.

Pipes with OD, Including Insulation, Less Than 6 Inches (150 mm):
Self-adhesive pipe markers. Use color-coded, self-adhesive plastic tape, [at
least 3/4 inch (19 mm)] [1-1/2 inches (38 mm)] wide, lapped at least 1-1/2
inches (38 mm) at both ends of pipe marker, and covering full circumference
of pipe.

Pipes with OD, Including Insulation, 6 Inches (150 mm) and Larger: Shaped
pipe markers. Use size to match pipe and secure with fasteners.

Pipes with OD, Including Insulation, 6 Inches (150 mm) and Larger:
Self-adhesive pipe markers. Use color-coded, self-adhesive plastic tape, at
least 1-1/2 inches (38 mm) wide, lapped at least 3 inches (75 mm) at both
ends of pipe marker, and covering full circumference of pipe.

B. Locate pipe markers and color bands where piping is exposed in finished spaces;
machine rooms; accessible maintenance spaces such as shafts, tunnels, and
plenums; and exterior nonconcealed locations as follows:

1.

2.

Near each valve and control device.

Near each branch connection, excluding short takeoffs for fixtures and
terminal units. Where flow pattern is not obvious, mark each pipe at branch.

Near penetrations through walls, floors, ceilings, and nonaccessible
enclosures.

At access doors, manholes, and similar access points that permit view of
concealed piping.

Near major equipment items and other points of origination and termination.

Spaced at maximum intervals of 50 feet (15 m) along each run. Reduce
intervals to 25 feet (7.6 m) in areas of congested piping and equipment.

On piping above removable acoustical ceilings. Omitintermediately spaced
markers.

3.4  VALVE-TAG INSTALLATION
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Install tags on valves and control devices in piping systems, except check valves;

valves within factory-fabricated equipment units; plumbing fixture supply stops;
shutoff valves; faucets; convenience and lawn-watering hose connections; and
terminal devices and similar roughing-in connections of end-use fixtures and units.
List tagged valves in a valve schedule.

TAGS SHOULD HAVE SYSTEM IDENTIFICATION STAMPED ON TAG

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color
scheme and with captions similar to those indicated in the following:

1.

ADJUSTING

Valve-Tag Size and Shape:

(a) Cold Water: 1-1/2 inches (38 mm) or 2 inches (50 mm), round
(b) Hot Water: 1-1/2 inches (38 mm) or 2 inches (50 mm), round
(c) Gas: 1-1/2 inches (38 mm) or 2 inches (50 mm), round
Valve-Tag Color:

(a) Cold Water: Natural.

(b) Hot Water: Natural.

(c) Gas: Natural.

Letter Color:

(a) Cold Water: Black or White.

(b) Hot Water: Black or White.

(c) Gas: Black or White.

VALVE-SCHEDULE INSTALLATION

Mount valve schedule on wall in accessible location in each major equipment room.

Relocate mechanical identification materials and devices that have become visually

blocked by other work

CLEANING

Clean faces of mechanical identification devices and glass frames of valve

schedules.

END OF SECTION 15075
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NEW PASSENGER TERMINAL SECTION 15083 - PIPE INSULATION
DULUTH INTERNATIONAL AIRPORT
DULUTH, MINNESOTA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. This Section includes preformed, rigid and flexible pipe insulation; insulating
cements; field-applied jackets; accessories and attachments; and sealing
compounds.

B. Related Sections include the following:

1. Division 7 Section "Firestopping" for firestopping materials and requirements

for penetrations through fire and smoke barriers.

2. Division 15 Section "Hangers and Supports" for pipe insulation shields and
protection saddles.

1.3 SUBMITTALS

A. Product Data: Identify thermal conductivity, thickness, and jackets (both factory and
field applied, if any), for each type of product indicated.

B. Shop Drawings: Show fabrication and installation details for the following:

1. Application of protective shields, saddles, and inserts at pipe hangers for
each type of insulation and hanger.

2. Attachment and covering of heat trace inside insulation.
3. Insulation application at pipe expansion joints for each type of insulation.
4. Insulation application at elbows, fittings, flanges, valves, and specialties for

each type of insulation.
5. Removable insulation at piping specialties and equipment connections.

6. Application of field-applied jackets.
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Samples: For each type of insulation and jacket. Identify each Sample, describing
product and intended use. Submit Samples in the following sizes:

1. Preformed Pipe Insulation Materials: 12 inches (300 mm) long by NPS 2
(DN50).

2. Sheet Form Insulation Materials: 12 inches (300 mm) square.

3. Jacket Materials: 12 inches (300 mm) long by NPS 2 (DN50).

4. Manufacturer's Color Charts: Show the full range of colors available for
each type of field-applied finish material indicated.

Material Test Reports: From a qualified testing agency acceptable to authorities
having jurisdiction indicating, interpreting, and certifying test results for compliance
of insulation materials, sealers, attachments, cements, and jackets with
requirements indicated. Include dates of tests.

Installer Certificates: Signed by the Contractor certifying that installers comply with
requirements.

1.4 QUALITY ASSURANCE

A.

Installer Qualifications: Skilled mechanics who have successfully completed an
apprenticeship program or another craft training program certified by the U.S.
Department of Labor, Bureau of Apprenticeship and Training.

Fire-Test-Response Characteristics: As determined by testing materials identical
to those specified in this Section according to ASTM E 84, by a testing and
inspecting agency acceptable to authorities having jurisdiction. Factory label
insulation and jacket materials and sealer and cement material containers with
appropriate markings of applicable testing and inspecting agency.

1. Insulation Installed Indoors: Flame-spread rating of 25 or less, and
smoke-developed rating of 50 or less.

2. Insulation Installed Outdoors: Flame-spread rating of 75 or less, and
smoke-developed rating of 150 or less.

Mockups: Before installing insulation, build mockups for each type of insulation and
finish listed below to demonstrate quality of insulation application and finishes.
Build mockups according to the following requirements, using materials indicated
for the completed Work:
1. Include the following mockups:

(a) One 10-foot (3-m) section of NPS 2 (DN50) straight pipe.

(b) One 90-degree elbow.

(c) One tee fitting.

(d) One NPS 2 (DN50) valve.
PIPE INSULATION
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(e) Four support hangers, including hanger shield and insert.
(f) One strainer with removable portion of insulation.
(9) One reducer.

Build mockups with cutaway sections to allow observation of application
details for insulation materials, mastics, attachments, and jackets.

Build mockups in the location indicated or, if not indicated, as directed by
Architect.

Notify Architect seven days in advance of dates and times when mockups
will be constructed.

Obtain Architect's approval of mockups before starting insulation application.

Maintain mockups during construction in an undisturbed condition as a
standard for judging the completed Work.

Demolish and remove mockups when directed.

Approved mockups may become part of the completed Work if undisturbed
at time of Substantial Completion.

DELIVERY, STORAGE, AND HANDLING

A

Packaging: Ship insulation materials in containers marked by manufacturer with
appropriate ASTM specification designation, type and grade, and maximum use
temperature.

COORDINATION

A.

B.

C.

SCHEDULING

A.

Coordinate size and location of supports, hangers, and insulation shields specified
in Division 15 Section "Hangers and Supports."

Coordinate clearance requirements with piping Installer for insulation application.

Coordinate installation and testing of steam or electric heat tracing.

Schedule insulation application after testing piping systems and, where required,
after installing and testing heat-trace tape. Insulation application may begin on
segments of piping that have satisfactory test results.

PART 2 - PRODUCTS

2.1

MANUFACTURERS

A.

Manufacturers: Subject to compliance with requirements, provide products by one
of the following:
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Mineral-Fiber Insulation:
(a) CertainTeed Manson.

(b) Knauf FiberGlass GmbH.
(c) Owens-Corning Fiberglas Corp.

(d) Schuller International, Inc.
Cellular-Glass Insulation:

(a) Pittsburgh-Corning Corp.
Insulation:

(a) Armstrong World Industries, Inc.
(b) IMCOA.

Phenolic-Foam Insulation:

(a) Kooltherm Insulation Products, Ltd.
Calcium Silicate Insulation:

(a) Owens-Corning Fiberglas Corp.
(b) Pabco.

(c) Schuller International, Inc.

2.2 INSULATION MATERIALS

A. Type A - Mineral-Fiber Insulation: Glass fibers bonded with a thermosetting resin
complying with the following:

1.

Preformed Pipe Insulation: Comply with ASTM C 547, Type 1, with
factory-applied, all-purpose, vapor-retarder jacket.

Blanket Insulation: Comply with ASTM C 553, Type Il, without facing.

Fire-Resistant Adhesive: Comply with MIL-A-3316C in the following classes
and grades:

(a) Class 1, Grade A for bonding glass cloth and tape to unfaced
glass-fiber insulation, for sealing edges of glass-fiber insulation, and
for bonding lagging cloth to unfaced glass-fiber insulation.

(b) Class 2, Grade A for bonding glass-fiber insulation to metal
surfaces.
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Vapor-Retarder Mastics: Fire- and water-resistant, vapor-retarder mastic for
indoor applications. Comply with MIL-C-19565C, Type II.

Mineral-Fiber Insulating Cements: Comply with ASTM C 195.

Expanded or Exfoliated Vermiculite Insulating Cements: Comply with ASTM
C 196.

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply
with ASTM C 449/C 449M.

Type B - Cellular-Glass Insulation: Inorganic, foamed or cellulated glass, annealed,
rigid, hermetically sealed cells, incombustible.

1.

Preformed Pipe Insulation, without Jacket: Comply with ASTM C 552, Type
Il, Class 1.

Preformed Pipe Insulation, with Jacket: Comply with ASTM C 552, Type II,
Class 2.

Closed-Cell Phenolic-Foam Insulation: Preformed pipe insulation of rigid,
expanded, closed-cell structure. Comply with ASTM C 1126, Type Ill, Grade 1.

Type C - Calcium Silicate Insulation: Preformed pipe sections of noncombustible,
inorganic, hydrous calcium silicate with a nonasbestos fibrous reinforcement.
Comply with ASTM C 533, Type I.

Prefabricated Thermal Insulating Fitting Covers: Comply with ASTM C 450 for
dimensions used in preforming insulation to cover valves, elbows, tees, and flanges.

INSULATION FOR PIPING AND EQUIPMENT

Piping and equipment shall be insulated in accordance with the following schedule:
See paragraph 2.2 for Type

Service

Domestic and non-
potable hot water,
hot water circulation
mains, risers &
branches.

Exposed to freezing

hot and cold, circulation
domestic and non-potable
mains, risers and
branches.

Thickness
and Type #

1" Type 2.2-B
Local branch
piping to
main, for

" & 3/4" size
maximum

1" Type 2.2-B
1"to 6" in
size.

17" Type 2.2-B
8" and larger
in size

Notes
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Service

Domestic, and non-potable

cold water mains,
risers, branches

& pump discharge
piping. All

piping on fac-

tory packaged pumps.

Horizontal storm
water piping and
drain bodies

interior and
exterior

Water meter assembly

Chilled drinking

water drainage

piping from

fixture to vertical

stack. Fixture tailpiece,
trap hot and cold riser.

Sanitary exposed to
freezing and traps w/
heat tracing

Horizontal waste
drain lines from

floor or funnel

drains in Mechanical
Equipment Rooms

to point of connection
to vertical stack.

Piping provided with
Electric Heating Cable
as per manufacturer’s
recommendations.

Thickness
and Type #

2" Type 2.2-B

1" Type 2.2-B/
blanket may
be used in non

exposed areas
only

1" Type 2.2-A
blanket

1%" Type 2.2-B
24" and larger
in size

As per authority
having jurisdiction

1" type 2.2C w/
.016" aluminum
jacket

1" Type 2.2-A

213-1882-091

Notes

Insulate all hori-

zontal storm water

piping & offsets from roof,
deck,

etc. drain to vertical leaders in
cluding drain bodies. Insulate
all storm water piping located
above hung ceilings.

Insulate as required
by local governing authority.
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FIELD-APPLIED JACKETS

A.

B.

General: ASTM C 921, Type 1, unless otherwise indicated.

Foil and Paper Jacket: Laminated, glass-fiber-reinforced, flame-retardant kraft
paper and aluminum foil.

PVC Jacket: High-impact, ultraviolet-resistant PVC; 20 mils (0.5 mm) thick; roll
stock ready for shop or field cutting and forming.

1. Adhesive: As recommended by insulation material manufacturer.
2. PVC Jacket Color: White or gray.

3. PVC Jacket Color: Color-code piping jackets based on materials contained
within the piping system.

Heavy PVC Fitting Covers: Factory-fabricated fitting covers manufactured from
30-mil- (0.75-mm-) thick, high-impact, ultraviolet-resistant PVC.

1. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves,
flanges, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and
P-trap and supply covers for lavatories for the disabled.

2. Adhesive: As recommended by insulation material manufacturer.

Standard PVC Fitting Covers: Factory-fabricated fitting covers manufactured from
20-mil- (0.5-mm-) thick, high-impact, ultraviolet-resistant PVC.

1. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves,
flanges, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and
P-trap and supply covers for lavatories for the disabled.

2. Adhesive: As recommended by insulation material manufacturer.

Aluminum Jacket: Factory cut and rolled to indicated sizes. Comply with ASTM B

209 (ASTM B 209M), 3003 alloy, H-14 temper.

Aluminum Jacket: Aluminum roll stock, ready for shop or field cutting and forming

to indicated sizes. Comply with ASTM B 209 (ASTM B 209M), 3003 alloy, H-14

temper.

1. Finish and Thickness: Smooth finish, 0.010 inch (0.25 mm) thick.

2. Finish and Thickness: Corrugated finish, 0.010 inch (0.25 mm) thick.

3. Finish and Thickness: Stucco-embossed finish, 0.016 inch (0.40 mm) thick.

4. Finish and Thickness: Painted finish, 0.016 inch (0.40 mm) thick.

5. Moisture Barrier: 1-mil- (0.025-mm-) thick, heat-bonded polyethylene and
kraft paper.
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6. Elbows: Preformed, 45- and 90-degree, short- and long-radius elbows;
same material, finish, and thickness as jacket.

Stainless-Steel Jacket: ASTM A 666, Type 304 or 316; 0.10 inch (2.5 mm) thick;
and factory cut and rolled to indicated sizes.

Stainless-Steel Jacket: ASTM A 666, Type 304 or 316; 0.10 inch (2.5 mm) thick;
and roll stock ready for shop or field cutting and forming to indicated sizes.

1. Moisture Barrier: 1-mil- (0.025-mm-) thick, heat-bonded polyethylene and
kraft paper.

2. Moisture Barrier: 3-mil- (0.075-mm-) thick, heat-bonded polyethylene and
kraft paper.

3. Elbows: Gore type, for 45- and 90-degree elbows in same material, finish,
and thickness as jacket.

4. Jacket Bands: Stainless steel, Type 304, 3/4 inch (19 mm) wide.

2.5 ACCESSORIES AND ATTACHMENTS

A.

Glass Cloth and Tape: Comply with MIL-C-20079H, Type | for cloth and Type Il for
tape. Woven glass-fiber fabrics, plain weave, presized a minimum of 8 0z./sq. yd.
(270 g/sqg. m).

1. Tape Width: 4 inches (100 mm).

Bands: 3/4 inch (19 mm) wide, in one of the following materials compatible with
jacket:

1. Stainless Steel: ASTM A 666, Type 304; 0.020 inch (0.5 mm) thick.
2. Galvanized Steel: 0.005 inch (0.13 mm) thick.
3. Aluminum: 0.007 inch (0.18 mm) thick.

4. Brass: 0.010 inch (0.25 mm) thick.

5. Nickel-Copper Alloy: 0.005 inch (0.13 mm) thick.

Wire: 0.080-inch  (2.0-mm), nickel-copper alloy; 0.062-inch (1.6-mm),
soft-annealed, stainless steel; or 0.062-inch (1.6-mm), soft-annealed, galvanized
steel.

26  VAPOR RETARDERS

A

Mastics: Materials recommended by insulation material manufacturer that are
compatible with insulation materials, jackets, and substrates.

2.7  WEATHERPROOFING FINISHES FOR OUTDOOR INSULATION

A

Outside Piping
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Finish with a .016" thick aluminum jacket which has a factory applied
moisture barrier. For all applications where it is available, the jacketing shall
be factory attached to the insulation and installed per manufacturers
recommendation.

Where field applied jacketing must be used, it shall be applied with 2"
overlap facing down from the weather and shall be secured with an
aluminum band (72" x .020") and seals applied on 12" center with bands
applied directly over butt overlaps.

Fittings and valves shall be insulated and finished with mitered sections of
the insulation with factory attached aluminum jackets installed per
manufacturers recommendation.

2.8 PIPING INSULATION FOR ELECTRICALLY TRACED PIPING

A.

Provide insulation of thickness shown for piping which is to be electrically traced.

Note th

at insulation is provided by this trade over electric tracing provided by the

electrical trade. Insulation types, see paragraph 2.3.

The following piping shall be specially insulated:
System Area
Domestic Water Outdoors or in unheated

Sanitary Drainage

areas subject to freezing and
other areas where indicated.

Pipe and Traps

Storm Water

Drainage Piping

PART 3 - EXECUTION

3.1 EXAMINATION

A.

B.

Examin

e substrates and conditions for compliance with requirements for installation

and other conditions affecting performance of insulation application.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A

Surface Preparation: Clean and dry pipe and fitting surfaces. Remove materials

that will

adversely affect insulation application.
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GENERAL APPLICATION REQUIREMENTS

A.

Apply insulation materials, accessories, and finishes according to the
manufacturer's written instructions; with smooth, straight, and even surfaces; free
of voids throughout the length of piping, including fittings, valves, and specialties.

Refer to schedules at the end of this Section for materials, forms, jackets, and
thicknesses required for each piping system.

Use accessories compatible with insulation materials and suitable for the service.
Use accessories that do not corrode, soften, or otherwise attack insulation or jacket
in either wet or dry state.

Apply insulation with longitudinal seams at top and bottom of horizontal pipe runs.

Apply multiple layers of insulation with longitudinal and end seams staggered.

Do not weld brackets, clips, or other attachment devices to piping, fittings, and
specialties.

Seal joints and seams with vapor-retarder mastic on insulation indicated to receive
a vapor retarder.

Keep insulation materials dry during application and finishing.

Apply insulation with tight longitudinal seams and end joints. Bond seams and joints
with adhesive recommended by the insulation material manufacturer.

Apply insulation with the least number of joints practical.

Apply insulation over fittings, valves, and specialties, with continuous thermal and
vapor-retarder integrity, unless otherwise indicated. Refer to special instructions for
applying insulation over fittings, valves, and specialties.

Hangers and Anchors: Where vapor retarder is indicated, seal penetrations in
insulation at hangers, supports, anchors, and other projections with vapor-retarder
mastic.

1. Apply insulation continuously through hangers and around anchor
attachments.
2. For insulation application where vapor retarders are indicated, extend

insulation on anchor legs at least 12 inches (300 mm) from point of
attachment to pipe and taper insulation ends. Seal tapered ends with a
compound recommended by the insulation material manufacturer to
maintain vapor retarder.

3. Install insert materials and apply insulation to tightly join the insert. Seal
insulation to insulation inserts with adhesive or sealing compound
recommended by the insulation material manufacturer.

PIPE INSULATION
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4. Cover inserts with jacket material matching adjacent pipe insulation. Install
shields over jacket, arranged to protect the jacket from tear or puncture by
the hanger, support, and shield.

Insulation Terminations: For insulation application where vapor retarders are
indicated, taper insulation ends. Sealtapered ends with a compound recommended
by the insulation material manufacturer to maintain vapor retarder.

Apply adhesives and mastics at the manufacturer's recommended coverage rate.
Apply insulation with integral jackets as follows:
1. Pull jacket tight and smooth.

2. Circumferential Joints: Cover with 3-inch- (75-mm-) wide strips, of same
material as insulation jacket. Secure strips with adhesive and outward
clinching staples along both edges of strip and spaced 4 inches (100 mm)
o0.C.

3. Longitudinal Seams: Overlap jacket seams at least 1-1/2 inches (40 mm).
Apply insulation with longitudinal seams at bottom of pipe. Clean and dry
surface to receive self-sealing lap. Staple laps with outward clinching
staples along edge at 4 inches (100 mm) o.c.

(a) Exception: Do not staple longitudinal laps on insulation having a
vapor retarder.

4, Vapor-Retarder Mastics: Where vapor retarders are indicated, apply mastic
on seams and joints and at ends adjacent to flanges, unions, valves, and
fittings.

5. At penetrations in jackets for thermometers and pressure gages, filland seal

voids with vapor-retarder mastic.

Roof Penetrations: Apply insulation for interior applications to a point even with top
of roof flashing.

1. Seal penetrations with vapor-retarder mastic.

2. Apply insulation for exterior applications tightly joined to interior insulation
ends.

3. Extend metal jacket of exterior insulation outside roof flashing at least 2

inches (50 mm) below top of roof flashing.
4. Seal metal jacket to roof flashing with vapor-retarder mastic.

Exterior Wall Penetrations: For penetrations of below-grade exterior walls,
terminate insulation flush with mechanical sleeve seal. Seal terminations with
vapor-retarder mastic.
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Interior Wall and Partition Penetrations: Apply insulation continuously through walls
and floors.

Fire-Rated Wall and Partition Penetrations: Apply insulation continuously through
penetrations of fire-rated walls and partitions.

1. Firestopping and fire-resistive joint sealers are specified in Division 7
Section "Firestopping.”

Floor Penetrations: Apply insulation continuously through floor assembly.

1. Forinsulation with vapor retarders, seal insulation with vapor-retarder mastic
where floor supports penetrate vapor retarder.

3.4 MINERAL-FIBER INSULATION APPLICATION

A.

Apply insulation to straight pipes and tubes as follows:

1. Secure each layer of preformed pipe insulation to pipe with wire, tape, or
bands without deforming insulation materials.

2. Where vapor retarders are indicated, seal longitudinal seams and end joints
with vapor-retarder mastic. Apply vapor retarder to ends of insulation at
intervals of 15 to 20 feet (4.5 to 6 m) to form a vapor retarder between pipe
insulation segments.

3. Forinsulation with factory-applied jackets, secure laps with outward clinched
staples at 6 inches (150 mm) o.c.

4. For insulation with factory-applied jackets with vapor retarders, do not staple
longitudinal tabs but secure tabs with additional adhesive as recommended
by the insulation material manufacturer and seal with vapor-retarder mastic.

Apply insulation to flanges as follows:

1. Apply preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation segment the same as overall width of the flange
and bolts, plus twice the thickness of the pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with mineral-fiber blanket
insulation.

4. Apply canvas jacket material with manufacturer's recommended adhesive,

overlapping seams at least 1 inch (25 mm), and seal joints with
vapor-retarder mastic.
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C. Apply insulation to fittings and elbows as follows:

1.

Apply premolded insulation sections of the same material as straight
segments of pipe insulation when available. Secure according to
manufacturer's written instructions.

When premolded insulation elbows and fittings are not available, apply
mitered sections of pipe insulation, or glass-fiber blanket insulation, to a
thickness equal to adjoining pipe insulation. Secure insulation materials with
wire, tape, or bands.

Cover fittings with standard PVC fitting covers.

Cover fittings with heavy PVC fitting covers. Overlap PVC covers on pipe
insulation jackets at least 1 inch (25 mm) at each end. Secure fitting covers
with manufacturer's attachments and accessories. Seal seams with tape
and vapor-retarder mastic.

D. Apply insulation to valves and specialties as follows:

1.

Apply premolded insulation sections of the same material as straight
segments of pipe insulation when available. Secure according to
manufacturer's written instructions.

When premolded insulation sections are not available, apply glass-fiber
blanket insulation to valve body. Arrange insulation to permit access to
packing and to allow valve operation without disturbing insulation. For check
valves, arrange insulation for access to stainer basket without disturbing
insulation.

Apply insulation to flanges as specified for flange insulation application.

Use preformed standard PVC fitting covers for valve sizes where available.
Secure fitting covers with manufacturer's attachments and accessories.
Seal seams with tape and vapor-retarder mastic.

Use preformed heavy PVC fitting covers for valve sizes where available.
Secure fitting covers with manufacturer's attachments and accessories.
Seal seams with tape and vapor-retarder mastic.

For larger sizes where PVC fitting covers are not available, seal insulation
with canvas jacket and sealing compound recommended by the insulation
material manufacturer.

3.5 CELLULAR-GLASS INSULATION APPLICATION

A. Apply insulation to straight pipes and tubes as follows:

1.

Secure each layer of insulation to pipe with wire, tape, or bands without
deforming insulation materials.
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Where vapor retarders are indicated, seal longitudinal seams and end joints
with vapor-retarder mastic.

Forinsulation with factory-applied jackets, secure laps with outward clinched
staples at 6 inches (150 mm) o.c.

Forinsulation with factory-applied jackets with vapor retarders, do not staple
longitudinal tabs but secure tabs with additional adhesive as recommended
by the insulation material manufacturer and seal with vapor-retarder mastic.

Apply insulation to flanges as follows:

1.

2.

Apply preformed pipe insulation to outer diameter of pipe flange.

Make width of insulation segment the same as overall width of the flange
and bolts, plus twice the thickness of the pipe insulation.

Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with cut sections of
cellular-glass block insulation of the same thickness as pipe insulation.

Apply canvas jacket material with manufacturer's recommended adhesive,
overlapping seams at least 1 inch (25 mm), and seal joints with
vapor-retarder mastic.

Apply insulation to fittings and elbows as follows:

1.

Apply premolded insulation sections of the same material as straight
segments of pipe insulation when available. Secure according to
manufacturer's written instructions.

When premolded sections of insulation are not available, apply mitered
sections of cellular-glass insulation. Secure insulation materials with wire,
tape, or bands.

Cover fittings with standard PVC fitting covers.

Cover fittings with heavy PVC fitting covers. Overlap PVC covers on pipe
insulation jackets at least 1 inch (25 mm) at each end. Secure fitting covers
with manufacturer's attachments and accessories. Seal seams with tape
and vapor-retarder mastic.

Apply insulation to valves and specialties as follows:

1.

Apply premolded segments of cellular-glass insulation or glass-fiber blanket
insulation to valve body. Arrange insulation to permit access to packing and
to allow valve operation without disturbing insulation. For check valves,
arrange insulation for access to stainer basket without disturbing insulation.

Apply insulation to flanges as specified for flange insulation application.

Use preformed standard PVC fitting covers for valve sizes where available.
Secure fitting covers with manufacturer's attachments and accessories.
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Seal seams with tape and vapor-retarder mastic.

Use preformed heavy PVC fitting covers for valve sizes where available.
Secure fitting covers with manufacturer's attachments and accessories.
Seal seams with tape and vapor-retarder mastic.

For larger sizes where PVC fitting covers are not available, seal insulation
with canvas jacket and sealing compound recommended by the insulation
material manufacturer.

3.6 CLOSED-CELL PHENOLIC-FOAM INSULATION APPLICATION

A.

Apply insulation to straight pipes and tubes as follows:

1.

Secure each layer of insulation to pipe with wire, tape, or bands without
deforming insulation materials.

Where vapor retarders are indicated, seal longitudinal seams and end joints
with vapor-retarder mastic.

Forinsulation with factory-applied jackets, secure laps with outward clinched
staples at 6 inches (150 mm) o.c.

Forinsulation with factory-applied jackets with vapor retarders, do not staple
longitudinal tabs but secure tabs with additional adhesive as recommended
by the insulation material manufacturer and seal with vapor-retarder mastic.

Apply insulation to flanges as follows:

1.

2.

Apply preformed pipe insulation to outer diameter of pipe flange.

Make width of insulation segment the same as overall width of the flange
and bolts, plus twice the thickness of the pipe insulation.

Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with cut sections of block
insulation of the same material and thickness as pipe insulation.

Apply canvas jacket material with manufacturer's recommended adhesive,
overlapping seams at least 1 inch (25 mm), and seal joints with
vapor-retarder mastic.

Apply insulation to fittings and elbows as follows:

1.

Apply premolded insulation sections of the same material as straight
segments of pipe insulation when available. Secure according to
manufacturer's written instructions.

When premolded sections of insulation are not available, apply mitered
sections of phenolic-foam insulation. Secure insulation materials with wire,
tape, or bands.

Cover fittings with standard PVC fitting covers.

PIPE INSULATION
VALE Program Bid Package
15083 -15



213-1882-091

Cover fittings with heavy PVC fitting covers. Overlap PVC covers on pipe
insulation jackets at least 1 inch (25 mm) at each end. Secure fitting covers
with manufacturer's attachments and accessories. Seal seams with tape
and vapor-retarder mastic.

D. Apply insulation to valves and specialties as follows:

1.

Apply premolded insulation sections of the same material as straight
segments of pipe insulation when available. Secure according to
manufacturer's written instructions.

When premolded sections of insulation are not available, apply mitered
segments of phenolic-foam insulation to valve body. Arrange insulation to
permit access to packing and to allow valve operation without disturbing
insulation. For check valves, arrange insulation for access to stainer basket
without disturbing insulation.

Apply insulation to flanges as specified for flange insulation application.

Use preformed standard PVC fitting covers for valve sizes where available.
Secure fitting covers with manufacturer's attachments and accessories.
Seal seams with tape and vapor-retarder mastic.

Use preformed heavy PVC fitting covers for valve sizes where available.
Secure fitting covers with manufacturer's attachments and accessories.
Seal seams with tape and vapor-retarder mastic.

For larger sizes where PVC fitting covers are not available, seal insulation
with canvas jacket and sealing compound recommended by the insulation
material manufacturer.

3.7 CALCIUM SILICATE INSULATION APPLICATION

A. Apply insulation to straight pipes and tubes as follows:

1.

Secure each layer of insulation to pipe with stainless-steel bands at 12-inch
(300-mm) intervals and tighten without deforming insulation materials.

Apply two-layer insulation with joints tightly butted and staggered at least 3
inches (75 mm).  Secure inner layer with 0.062-inch (1.6-mm),
soft-annealed, stainless-steel wire spaced at 12-inch (300-mm) intervals.
Secure outer layer with stainless-steel bands at 12-inch (300-mm) intervals.

Apply a skim coat of mineral-fiber, hydraulic-setting cement to surface of
installed insulation. When dry, apply flood coat of lagging adhesive and
press on one layer of glass cloth or tape. Overlap edges at least 1 inch (25
mm). Apply finish coat of lagging adhesive over glass cloth or tape. Thin
the finish coat to achieve smooth finish.

B. Apply insulation to flanges as follows:

1.

Apply preformed pipe insulation to outer diameter of pipe flange.
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Make width of insulation segment the same as overall width of the flange
and bolts, plus twice the thickness of the pipe insulation.

Fill voids between inner circumference of flange insulation and outer
circumference of adjacent straight pipe segments with cut sections of block
insulation of the same material and thickness as pipe insulation.

Finish flange insulation the same as pipe insulation.

Apply insulation to fittings and elbows as follows:

1.

3.

Apply premolded insulation sections of the same material as straight
segments of pipe insulation when available. Secure according to
manufacturer's written instructions.

When premolded sections of insulation are not available, apply mitered
sections of calcium silicate insulation. Secure insulation materials with
stainless-steel wire.

Finish insulation of fittings the same as pipe insulation.

Apply insulation to valves and specialties as follows:

1.

2.

3.

Apply mitered segments of calcium silicate insulation to valve body.
Arrange insulation to permit access to packing and to allow valve operation
without disturbing insulation. For check valves, arrange insulation for
access to stainer basket without disturbing insulation.

Apply insulation to flanges as specified for flange insulation application.

Finish valve and specialty insulation the same as pipe insulation.

3.8 FIELD-APPLIED JACKET APPLICATION

A.

Apply glass-cloth jacket, where indicated, directly over bare insulation or insulation
with factory-applied jackets.

1.

Apply jacket smooth and tight to surface with 2-inch (50-mm) overlap at
seams and joints.

Embed glass cloth between two 0.062-inch- (1.6-mm-) thick coats of jacket
manufacturer's recommended adhesive.

Completely encapsulate insulation with jacket, leaving no exposed raw
insulation.

Foil and Paper Jackets: Apply foil and paper jackets where indicated.

1.

2.

Draw jacket material smooth and tight.
Apply lap or joint strips with the same material as jacket.

Secure jacket to insulation with manufacturer's recommended adhesive.
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4. Apply jackets with 1-1/2-inch (40-mm) laps at longitudinal seams and 3-inch-
(75-mm-) wide joint strips at end joints.

5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed
insulation with vapor-retarder mastic.

Apply PVC jacket where indicated, with 1-inch (25-mm) overlap at longitudinal
seams and end joints. Seal with manufacturer's recommended adhesive.

Apply metal jacket where indicated, with 2-inch (50-mm) overlap at longitudinal
seams and end joints. Overlap longitudinal seams arranged to shed water. Seal
end joints with weatherproof sealant recommended by insulation manufacturer.
Secure jacket with stainless-steel bands 12 inches (300 mm) o.c. and at end joints.

3.9 FINISHES

A.

Glass-Cloth Jacketed Insulation: Paintinsulation finished with glass-cloth jacket as
specified in Division 9 Section "Painting."

Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two
coats of the insulation manufacturer's recommended protective coating.

Color: Final color as selected by Architect. Vary first and second coats to allow
visual inspection of the completed Work.

3.10 PIPING SYSTEM APPLICATIONS

A

B.

Insulation materials and thicknesses are specified in schedules at the end of this
Section.

Iltems Not Insulated: Unless otherwise indicated, do not apply insulation to the
following systems, materials, and equipment:

1. Flexible connectors.

2. Vibration-control devices.

3. Drainage piping located in crawl spaces, unless otherwise indicated.

4. Below-grade piping, unless otherwise indicated.

5. Chrome-plated pipes and fittings, unless potential for personnel injury.

6. Air chambers, unions, strainers, check valves, plug valves, and flow
regulators.

3.11  FIELD QUALITY CONTROL

A.

Inspection: Owner will engage a qualified inspection agency to perform the
following field quality-control inspections, after installing insulation materials,
jackets, and finishes, to determine compliance with requirements:
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Inspection: Engage a qualified inspection agency to perform the following field
quality-control inspections, after installing insulation materials, jackets, and finishes,
to determine compliance with requirements:

Inspection: Perform the following field quality-control inspections, after installing
insulation materials, jackets, and finishes, to determine compliance with
requirements:

1. Inspect fittings and valves randomly selected by Architect.

2. Remove fitting covers from 20 elbows or 1 percent of elbows, whichever is
less, for various pipe sizes.

3. Remove fitting covers from 20 valves or 1 percent of valves, whichever is
less, for various pipe sizes.

Insulation applications will be considered defective if sample inspection reveals
noncompliance with requirements. Remove defective Work and replace with new
materials according to these Specifications.

Reinstall insulation and covers on fittings and valves uncovered for inspection
according to these Specifications.

3.12 INSULATION APPLICATION SCHEDULE, GENERAL

A.

B.

Refer to insulation application schedules for required insulation materials, vapor
retarders, and field-applied jackets.

Application schedules identify piping system and indicate pipe size ranges and
material, thickness, and jacket requirements.

3.13 INTERIOR INSULATION APPLICATION SCHEDULE

A

Service: Domestic hot and recirculated hot water.

1. Operating Temperature: 60 to 140 deg F (15 to 60 deg C).
2. Insulation Material: See paragraph 2.3.
3. Insulation Thickness: See paragraph 2.3.

4. Field-Applied Jacket: Foil and paper

5. Vapor Retarder Required: Yes.

6. Finish: None.

Service: Stormwater conductors.

1. Operating Temperature: 32 to 100 deg F (0 to 38 deg C).

2. Insulation Material: See paragraph 2.3.
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Insulation Thickness: See paragraph 2.3. Apply the following insulation
thicknesses:

Field-Applied Jacket: Foil and paper
Vapor Retarder Required: Yes.

Finish: None.

Service: Roof drain bodies.

1.

2.

5.

6.

Operating Temperature: 32 to 100 deg F (0 to 38 deg C).
Insulation Material: See paragraph 2.3.

Insulation Thickness: See paragraph 2.3.

Field-Applied Jacket: Foil and paper

Vapor Retarder Required: Yes.

Finish: None.

Service: Exposed sanitary drains and domestic water supplies and stops for
fixtures for the disabled.

1.

2.

5.

6.

Operating Temperature: 35 to 120 deg F (2 to 49 deg C).
Insulation Material: See paragraph 2.3.

Insulation Thickness: See paragraph 2.3.

Field-Applied Jacket: PVC P-trap and supply covers.
Vapor Retarder Required: No.

Finish: Painted.

3.14 EXTERIOR INSULATION APPLICATION SCHEDULE

A

This application schedule is for aboveground insulation outside the building.
Loose-fill insulation, for belowground piping, is specified in Division 2 piping
distribution Sections.

Service: Domestic water.

1.

2.

Operating Temperature: 60 to 140 deg F (15 to 60 deg C).
Insulation Material: See paragraph 2.3.
Insulation Thickness: See paragraph 2.3.

Field-Applied Jacket: Aluminum.
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Vapor Retarder Required: Yes.

Finish: None.

Service: Storm water and sanitary drainage piping.

1.

2.

Operating Temperature: 32 to 100 deg F (0 to 38 deg C).
Insulation Material: See paragraph 2.3.

Insulation Thickness: See paragraph 2.3.

Field-Applied Jacket None.

Vapor Retarder Required: Yes

Finish: None.

END OF SECTION 15083
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NEW PASSENGER TERMINAL SECTION 15110 - PLUMBING VALVES
DULUTH INTERNATIONAL AIRPORT
DULUTH, MINNESOTA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. The valve schedule on the drawing indicates the particular valve desired at the
various locations indicated. Corresponding valves as made by approved
manufacturers may be submitted for approval.

B. This Section includes the following valves:
1. Copper-alloy ball valves.
2. Ferrous-alloy ball valves.
3. Ferrous-alloy butterfly valves.
4. High-pressure butterfly valves.
5. Bronze check valves.
6. Gray-iron swing check valves.
7. Bronze gate valves.
8. Cast-iron gate valves.
9. Cast-iron plug valves.
10. Resilient-seated, cast-iron, eccentric plug valves.
11. Chainwheel actuators.

12. Backflow preventors.
13. Water regulators.

14. Balancing valves.
15. Drain valves.

16. Strainers.
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C. Related Sections include the following:

1.

3.

1.3 DEFINITIONS

Division 2 piping Sections for general-duty and specialty valves for site
construction piping.

Division 15, Section 15051 Basic Plumbing Materials, Methods and
Requirements.

Division 15 Section 15075 Plumbing Identification for valve tags and charts.

A. The following are standard abbreviations for valves:

1.

2.

5.

6.

1.4 SUBMITTALS

CWP: Cold working pressure.

EPDM: Ethylene-propylene-diene terpolymer rubber.
NBR: Acrylonitrile-butadiene rubber.

PTFE: Polytetrafluoroethylene plastic.

SWP: Steam working pressure.

TFE: Tetrafluoroethylene plastic.

A. Product Data: For each type of valve indicated. Include body, seating, and trim
materials; valve design; pressure and temperature classifications; end connections;
arrangement; dimensions; and required clearances. Include listindicating valve and
its application. Include rated capacities; shipping, installed, and operating weights;
furnished specialties; and accessories.

B. Maintenance Data: For plumbing specialties to include in maintenance manuals.
Include the following:

1.

2.

Backflow preventers and water regulators.

Balancing valves.

1.5 QUALITY ASSURANCE

A. ASME Compliance: ASME B31.1 for power piping valves and ASME B31.9 for
building services piping valves.

1.

Exceptions: Domestic hot- and cold-water piping valves unless referenced.
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ASME Compliance for Ferrous Valves: ASME B16.10 and ASME B16.34 for
dimension and design criteria.

NSF Compliance: NSF 61 for valve materials for potable-water service.

1.6 DELIVERY, STORAGE, AND HANDLING

A.

Prepare valves for shipping as follows:

1. Protect internal parts against rust and corrosion.

2. Protect threads, flange faces, grooves, and weld ends.

3. Set angle, gate, and globe valves closed to prevent rattling.

4. Set ball and plug valves open to minimize exposure of functional surfaces.
5. Set butterfly valves closed or slightly open.

6. Block check valves in either closed or open position.

Use the following precautions during storage:

1. Maintain valve end protection.

2. Store valves indoors and maintain at higher than ambient dew-point
temperature. If outdoor storage is necessary, store valves off the ground

in watertight enclosures.

Use sling to handle large valves; rig sling to avoid damage to exposed parts. Do not
use handwheels or stems as lifting or rigging points.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A.

In other Part 2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

1. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work
include the manufacturers specified.

2.2 VALVES, GENERAL

A.

B.

Refer to Part 3 "Valve Applications" Article for applications of valves.

All valves shall have manufacturer name and pressure rating cast or stamped
thereon. All valves shall be rated for system pressure they are used for.
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Furnish one manufacturer’s guarantee for all valves.

Ball valves may be used on NPS 2 (DN 50) or less in size. Valves shall be two
piece full-port brass and rated for 600 psi with maximum drop of 1 psi through valve.
Bronze Valves: NPS 2 (DN 50) and smaller with threaded ends, unless otherwise

indicated.

Ferrous Valves: NPS 2-1/2 (DN 65) and larger with flanged ends, unless otherwise
indicated.

Valve Pressure and Temperature Ratings: Not less than indicated and as required
for system pressures and temperatures.

Valve Actuators:

1. Chainwheel: For attachment to valves, of size and mounting height, as
indicated in the "Valve Installation" Article in Part 3.

2. Gear Drive: For quarter-turn valves NPS 8 (DN 200) and larger.

3. Handwheel: For valves other than quarter-turn types.

4. Lever Handle: For quarter-turn valves NPS 6 (DN 150) and smaller, except
plug valves.

5. Wrench: For plug valves with square heads. Furnish Owner with 1 wrench

for every 10 plug valves, for each size square plug head.
Extended Valve Stems: On insulated valves.

Valve Flanges: ASME B16.1 for cast-iron valves, ASME B16.5 for steel valves, and
ASME B16.24 for bronze valves.

Valve Grooved Ends: AWWA C606.

Solder Joint Ends: With sockets according to ASME B16.18.

1. Caution: Use solder with melting point below 840 deg F (454 deg C) for
angle, check, gate, and globe valves; below 421 deg F (216 deg C) for ball
valves.

Threaded Ends: With threads according to ASME B1.20.1.

Valve Bypass and Drain Connections: MSS SP-45.

Valve seals/packing shall not contain asbestos or other deleterious material. Valve

packing for domestic water systems shall meet all AWWA requirements for potable
water service.

PLUMBING VALVES
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23 BALL VALVES
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A. Manufacturers:

1.

Ball Valves:

Conbraco Industries, Inc.; Apollo Div.

Crane Co.; Crane Valve Group; Stockham Div.
Grinnell Corporation.

NIBCO INC.

Watts Industries, Inc.; Water Products Div.

24 FERROUS-ALLOY BUTTERFLY VALVES

A. Manufacturers:

1.

Flangeless Butterfly Valves:

(@)
(b)
(c)
(d)
(e)

(i)
()

Bray International, Inc.

Crane Co.; Crane Valve Group; Center Line.

Crane Co.; Crane Valve Group; Stockham Div.

Dover Corp.; Dover Resources Company; Norriseal Div.
General Signal; DeZurik Unit.

Grinnell Corporation.

Hammond Valve.

Milwaukee Valve Company.

NIBCO INC.

Watts Industries, Inc.; Water Products Div.

Single-Flange Butterfly Valves:

(@)
(b)
(c)
(d)

Bray International, Inc.

Crane Co.; Crane Valve Group; Center Line.

Crane Co.; Crane Valve Group; Stockham Div.

Dover Corp.; Dover Resources Company; Norriseal Div.
PLUMBING VALVES
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(e) General Signal; DeZurik Unit.
(f) Grinnell Corporation.

(9) Hammond Valve.

(h) Milwaukee Valve Company.
(i) NIBCO INC.

Flanged Butterfly Valves:

(a) Bray International, Inc.

(b) Grinnell Corporation.

(c) Mueller Steam Specialty.

Grooved-End, Ductile-Iron Butterfly Valves:

(a) Grinnell Corporation.

(b) McWane, Inc.; Kennedy Valve Div.

(c) Milwaukee Valve Company.
(d) NIBCO INC.

(e) Victaulic Co. of America.

2.5 HIGH-PRESSURE BUTTERFLY VALVES

A. Manufacturers:

1.

2.

3.

4.

5.

Bray International, Inc.
General Signal; DeZurik Unit.
Grinnell Corporation.

Pratt, Henry Company.

Xomox Corporation.

213-1882-091

B. High-Pressure Butterfly Valves, General: MSS SP-68.

C. Flangeless, Class 150, High-Pressure Butterfly Valves: Wafer type.

D. Single-Flange, Class 150, High-Pressure Butterfly Valves: Wafer type.

26 BRONZE CHECK VALVES

A. Manufacturers:

PLUMBING VALVES
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Bronze, Horizontal Lift Check Valves:

(a) Crane Co.; Crane Valve Group; Crane Valves.
(b) Crane Co.; Crane Valve Group; Stockham Div.
(c) Walworth Co.

Bronze, Swing Check Valves:

(a) Crane Co.; Crane Valve Group; Stockham Div.
(b) Grinnell Corporation.

(c) Hammond Valve.

(d) Milwaukee Valve Company.

(e) NIBCO INC.

(f) Watts Industries, Inc.; Water Products Div.

B. Bronze Check Valves, General: MSS SP-80.

2.7 GRAY-IRON SWING CHECK VALVES

A. Manufacturers:

1.

Gray-Iron Swing Check Valves:

(a) Crane Co.; Crane Valve Group; Stockham Div.
(b) Grinnell Corporation.

(c) Hammond Valve.

(d) Milwaukee Valve Company.

(e) Mueller Co.

(f) NIBCO INC.

Grooved-End, Ductile-Iron Swing Check Valves:

(a) Grinnell Corporation.

(b) Mueller Co.

(c) Victaulic Co. of America.

B. Gray-Iron Swing Check Valves, General: MSS SP-71.

PLUMBING VALVES
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C. Type |, Class 125, gray-iron, swing check valves with metal seats.
D. Type I, Class 125, gray-iron, swing check valves with composition to metal seats.

E. 175-psig (1207-kPa) CWP Rating, Grooved-End, Swing Check Valves: Ductile-iron
body with grooved or shouldered ends.

2.8 BRONZE GATE VALVES

A. All gate valves inside the building 4" and over shall be of the OS&Y type except
where space conditions do not permit the installation of this type of valve.

B. Available Manufacturers:
1. Type 1, Bronze, Nonrising-Stem Gate Valves:
(a) Crane Co.; Crane Valve Group; Stockham Div.
(b) Grinnell Corporation.
(c) Hammond Valve.
(d) Milwaukee Valve Company.
(e) NIBCO INC.

(f) Watts Industries, Inc.; Water Products Div.

2. Type 2, Bronze, Rising-Stem, Solid-Wedge Gate Valves:
(a) Crane Co.; Crane Valve Group; Stockham Div.
(b) Grinnell Corporation.
(c) Hammond Valve.
(d) Milwaukee Valve Company.
(e) NIBCO INC.

3. Type 3, Bronze, Rising-Stem, Split-Wedge Gate Valves:
(a) Grinnell Corporation.
(b) NIBCO INC.

C. Bronze Gate Valves, General: MSS SP-80, with ferrous-alloy handwheel.

D. Type 1, Class 125, Bronze Gate Valves: Bronze body with nonrising stem and
bronze solid wedge and union-ring bonnet.

E. Type 1, Class 150, Bronze Gate Valves: Bronze body with nonrising stem and

PLUMBING VALVES
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bronze solid wedge and union-ring bonnet.

F. Type 2, Class 125, Bronze Gate Valves: Bronze body with rising stem and bronze
solid wedge and union-ring bonnet.

G. Type 2, Class 150, Bronze Gate Valves: Bronze body with rising stem and bronze
solid wedge and union-ring bonnet.

H. Type 3, Class 125, Bronze Gate Valves: Bronze body with rising stem and bronze
split wedge and union-ring bonnet.

l. Type 3, Class 150, Bronze Gate Valves: Bronze body with rising stem and bronze
split wedge and union-ring bonnet.

29 CAST-IRON GATE VALVES

A. All gate valves inside the building 4" and over shall be of the OS&Y type except
where space conditions do not permit the installation of this type of valve.

B. Manufacturers:

1.

Type |, Cast-Iron, Nonrising-Stem Gate Valves:

(a) Crane Co.; Crane Valve Group; Stockham Div.
(b) Grinnell Corporation.

(c) Hammond Valve.

(d) Milwaukee Valve Company.

(e) NIBCO INC.

(f) Watts Industries, Inc.; Water Products Div.
Type I, Cast-Iron, Rising-Stem Gate Valves:

(a) Crane Co.; Crane Valve Group; Stockham Div.
(b) Grinnell Corporation.

(c) Hammond Valve.

(d) Milwaukee Valve Company.

(e) NIBCO INC.

(f) Watts Industries, Inc.; Water Products Div.

PLUMBING VALVES
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C. Cast-Iron Gate Valves, General: MSS SP-70, Type I.

D. Class 125, NRS, Bronze-Mounted, Cast-lIron Gate Valves: Cast-iron body with
bronze trim, nonrising stem, and solid-wedge disc.

E. Class 125, OS&Y, Bronze-Mounted, Cast-lIron Gate Valves: Cast-iron body with
bronze trim, rising stem, and solid-wedge disc.

F. Class 125, NRS, All-Iron, Cast-lron Gate Valves: Cast-iron body with cast-iron trim,
nonrising stem, and solid-wedge disc.

G. Class 125, OS&Y, All-Iron, Cast-Iron Gate Valves: Cast-iron body with cast-iron
trim, rising stem, and solid-wedge disc.

210 CAST-IRON PLUG VALVES

A. Manufacturers:

1. Lubricated-Type, Cast-lron Plug Valves:

(@)
(b)
(c)
(d)

Milliken Valve Co., Inc.
Nordstrom Valves, Inc.
Olson Technologies; Homestead Div.

Walworth Co.

2. Nonlubricated-Type, Cast-lron Plug Valves:

(@)

General Signal; DeZurik Unit.
Grinnell Corporation.
Mueller Flow Technologies.

Xomox Corporation.

B. Cast-Iron Plug Valves, General: MSS SP-78.

C. Class 125 or 150, lubricated-type, cast-iron plug valves.

D. Class 125 or 150, nonlubricated-type, cast-iron plug valves.

211 RESILIENT-SEATED, CAST-IRON, ECCENTRIC PLUG VALVES

A. Available Manufacturers:

PLUMBING VALVES
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1. General Signal; DeZurik Unit.
2. Milliken Valve Company.
3. Olson Technologies; Homestead Div.

4. Pratt, Henry Company.
5. Val-Matic Valve & Mfg. Corp.

Resilient-Seated, Cast-Iron, Eccentric Plug Valves, NPS 2-1/2 (DN 65) and Smaller:
Design similar to MSS SP-108, and rated for 175-psig (1207-kPa) minimum CWP.

1. Resilient Seating Material: Suitable for potable-water service, unless
otherwise indicated.

Resilient-Seated, Cast-Iron, Eccentric Plug Valves, NPS 3 (DN 80) and Larger:
MSS SP-108, and rated for 175-psig (1207-kPa) minimum CWP.

1. Resilient Seating Material: Suitable for potable-water service, unless
otherwise indicated.

212 CHAINWHEEL ACTUATORS

A.

B.

Available Manufacturers:

1. Babbitt Steam Specialty Co.

2. Roto Hammer Industries, Inc.

Description: Valve actuation assembly with sprocket rim, brackets, and chain.

1. Sprocket Rim with Chain Guides: Ductile iron Cast iron Aluminum Bronze,
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 Brass Stainless steel, of size required to

fit sprocket rim.

213 BACKFLOW PREVENTERS

A

Approvals: Backflow preventors shall comply with the requirements of all applicable
codes and standards in accordance with federal, state, city, and local authorities,
including all certificates and approvals, as applicable.

Manufacturers:

1. Ames Co., Inc.
2. Cla-Val Co.
PLUMBING VALVES
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3. CMB Industries, Inc.; Febco Backflow Preventers.
4. Conbraco Industries, Inc.

5. Mueller Co.; Hersey Meters Div.

6. Watts Industries, Inc.; Water Products Div.

7. Zurn Industries, Inc.; Wilkins Div.

General: ASSE standard, backflow preventers.
1. NPS 2 (DN 50) and Smaller: Bronze body with threaded ends.

2. NPS 2-1/2 (DN 65) and Larger: Bronze, cast-iron, steel, or stainless-steel
body with flanged ends.

(a) Interior Lining: AWWA C550 or FDA-approved, epoxy coating for
backflow preventers having cast-iron or steel body.

3. Interior Components: Corrosion-resistant materials.

4. Exterior Finish: Polished chrome plate if used in chrome-plated piping
system.

5. Strainer: On inlet, if indicated.

Pipe-Applied, Atmospheric-Type Vacuum Breakers: ASSE 1001, with floating disc
and atmospheric vent.

Hose-Connection Vacuum Breakers: ASSE 1011, nickel plated, with nonremovable
and manual drain features, and ASME B1.20.7, garden-hose threads on outlet.
Units attached to rough-bronze-finish hose connections may be rough bronze.

Intermediate Atmospheric-Vent Backflow Preventers: ASSE 1012, suitable for
continuous pressure application. Include inlet screen and two independent check
valves with intermediate atmospheric vent.

Reduced-Pressure-Principle Backflow Preventers: ASSE 1013, suitable for
continuous pressure application. Include outside screw and yoke gate valves on
inlet and outlet, and strainer on inlet; test cocks; and pressure-differential relief
valve with ASME A112.1.2 air-gap fitting located between two positive-seating
check valves.

1. Pressure Loss: 12 psig (83 kPa) maximum, through middle 1/3 of flow
range.

Double-Check Backflow Prevention Assemblies: ASSE 1015, suitable for
continuous pressure application. Include shutoff valves on inlet and outlet, and
strainer on inlet; test cocks; and two positive-seating check valves.

1. Pressure Loss: 5 psig (35 kPa) maximum, through middle 1/3 of flow range.

PLUMBING VALVES
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Antisiphon-Pressure-Type Vacuum Breakers: ASSE 1020, suitable for continuous
pressure application. Include shutoff valves, spring-loaded check valve, spring-
loaded floating disc, test cocks, and atmospheric vent.

1. Pressure Loss: 5 psig (35 kPa) maximum, through middle 1/3 of flow range.

Dual-Check-Valve-Type Backflow Preventers: ASSE 1024, suitable for continuous
pressure application. Include union inlet and two independent check valves.

Dual-Check-Valve-Type Backflow Preventers: ASSE 1032, suitable for continuous
pressure application for carbonated beverage dispensers. Include stainless-steel
body; primary and secondary checks; ball check; intermediate atmospheric-vent
port for relieving carbon dioxide; and threaded ends, NPS 3/8 (DN 10).

Laboratory Faucet Vacuum Breakers: ASSE 1035, suitable for continuous pressure
application and chrome plated; consisting of primary and secondary checks;
intermediate vacuum breaker; and threaded ends, NPS 1/4 or NPS 3/8 (DN 8 or
DN 10) as required.

Reduced-Pressure Detector Assembly Backflow Preventers: ASSE 1047, FM
approved or UL listed, and suitable for continuous pressure application. Include
outside screw and yoke gate valves on inlet and outlet, and strainer on inlet.
Include test cocks; pressure-differential relief valve with ASME A112.1.2 air-gap
fitting located between two positive-seating check valves; and bypass with
displacement-type water meter, valves, and reduced-pressure backflow preventer.

1. Pressure Loss: 12 psig (83 kPa) maximum, through middle 1/3 of flow
range.

Double-Check Detector Assembly Backflow Preventers: ASSE 1048, FM approved
or UL listed, and suitable for continuous pressure application. Include outside screw
and yoke gate valves on inlet and outlet, and strainer on inlet. Include test cocks;
two positive-seating check valves; and bypass with displacement-type water meter,
valves, and double-check backflow preventer.

1. Pressure Loss: 5 psig (35 kPa) maximum, through middle 1/3 of flow range.

Hose-Connection Backflow Preventers: ASSE 1052, suitable for at least 3-gpm
(0.19-L/s) flow and applications with up to 10-foot head of water (30-kPa) back
pressure. Include two check valves; intermediate atmospheric vent; and
nonremovable, ASME B1.20.7, garden-hose threads on outlet.

Back-Siphonage Backflow Vacuum Breakers: ASSE 1056, suitable for continuous
pressure and backflow applications. Include shutoff valves, check valve, test cocks,
and vacuum vent.

214 WATER REGULATORS (PRESSURE REDUCING VALVES)

A.

Manufacturers:
1. Cla-Val Co.
PLUMBING VALVES
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2. Watts Industries, Inc.; Water Products Div.

3. Zurn Industries, Inc.; Wilkins Div.

General: ASSE 1003, water regulators, rated for initial working pressure of 150 psig
(1035 kPa) minimum. Include integral factory-installed or separate field-installed,
Y-pattern strainer.

1. NPS 2 (DN 50) and Smaller: Bronze body with threaded ends.

(a) General-Duty Service: Single-seated, direct operated, unless
otherwise indicated.

(b) Booster Heater Water Supply: Single-seated, direct operated with
integral bypass.

2. NPS 2-1/2 (DN 65) and Larger: Bronze or cast-iron body with flanged ends.
Include AWWA C550 or FDA-approved, interior epoxy coating for regulators
with cast-iron body.

(a) Type: Single-seated, direct operated.

(b) Type: Pilot-operated, single- or double-seated, cast-iron-body main
valve, with bronze-body pilot valve.

3. Interior Components: Corrosion-resistant materials.
4. Exterior Finish: Polished chrome plate if used in chrome-plated piping
system.

5. Standpipe Valves

a. See standpipe equipment under other sections of specifications.

2.15 BALANCING VALVES

A

Calibrated Balancing Valves: Adjustable, with two readout ports and memory
setting indicator. Include manufacturer's standard hoses, fittings, valves, differential
pressure meter, and carrying case.
1. Manufacturers:

(a) Amtrol, Inc.

(b) Armstrong Pumps, Inc.

(c) ITT Industries; Bell & Gossett Div.

(d) Taco, Inc.

(e) Tour & Andersson, Inc. (Victaulic)

(f) Watts Industries, Inc.; Water Products Div.

PLUMBING VALVES
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2. NPS 2 (DN 50) and Smaller: Bronze body with brass ball, adjustment knob,
calibrated nameplate, and threaded or solder-joint ends.

3. NPS 2 (DN 50) and Smaller: Bronze, Y-pattern body with adjustment knob
and threaded ends.

4. NPS 2-1/2 (DN 65) and Larger: Cast-iron, Y-pattern body with bronze disc
and flanged or grooved ends.

2.16 DRAIN VALVES

A.

B.

Install low points and base of all risers.

Hose-End Drain Valves: MSS SP-110, NPS 3/4 (DN 20) ball valve, rated for 400-
psig (2760-kPa) minimum CWP. Include two-piece, copper-alloy body with
standard port, chrome-plated brass ball, replaceable seats and seals, blowout-proof
stem, and vinyl-covered steel handle.

1. Inlet: Threaded or solder joint.

2. Outlet: Short-threaded nipple with ASME B1.20.7, garden-hose threads and
cap.

Hose-End Drain Valve: MSS SP-80, gate valve, Class 125, ASTM B 62 bronze
body, with NPS 3/4 (DN 20) threaded or solder-joint inlet and ASME B1.20.7,
garden-hose threads on outlet and cap. Hose bibbs are prohibited for this
application.

Stop-and-Waste Drain Valves: MSS SP-110, ball valve, rated for 200-psig (1380-
kPa) minimum CWP or MSS SP-80, Class 125, gate valve; ASTM B 62 bronze
body, with NPS 1/8 (DN 6) side drain outlet and cap.

217 STRAINERS

A

Strainers: Y-pattern, unless otherwise indicated, and full size of connecting piping.
Include ASTM A 666, Type 304, stainless-steel screens with 3/64-inch (1.2-mm)
round perforations, unless otherwise indicated.

1. Pressure Rating: 125-psig (860-kPa) minimum steam working pressure,
unless otherwise indicated.

2. NPS 2 (DN 50) and Smaller: Bronze body, with female threaded ends.

3. NPS 2-1/2 (DN 65) and Larger: Cast-iron body, with interior AWWA C550
or FDA-approved, epoxy coating and flanged ends.

4, Y-Pattern Strainers: Screwed screen retainer with centered blowdown.

(a) Drain: Hose-end drain valve.

PLUMBING VALVES
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5. T-Pattern Strainers: Malleable-iron or ductile-iron body with grooved ends;
access end cap with drain plug and access coupling with rubber gasket.

6. Basket Strainers: Bolted flange or clamp cover, and basket with lift-out
handle.

(a) Type: Simplex with one basket
(b) Drain: Hose-end drain valve.

Drainage Basket Strainers: Non-pressure-rated, cast-iron or coated-steel body;
with bolted flange or clamp cover and drain with plug.

1. Basket: Bronze or stainless steel with 1/8- or 3/16-inch- (3.2- or 4.8-mm-)
diameter holes and lift-out handle.

2. Female threaded ends for NPS 2 (DN 50) and smaller, and flanged ends for
NPS 2-1/2 (DN 65) and larger.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

A.

F.

Examine piping system for compliance with requirements for installation tolerances

and other conditions affecting performance.

1. Proceed with installation only after unsatisfactory conditions have been
corrected.

Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.
Remove special packing materials, such as blocks, used to prevent disc movement
during shipping and handling.

Operate valves in positions from fully open to fully closed. Examine guides and
seats made accessible by such operations.

Examine threads on valve and mating pipe for form and cleanliness.

Examine mating flange faces for conditions that might cause leakage. Check
bolting for proper size, length, and material. Verify that gasket is of proper size, that
its material composition is suitable for service, and that it is free from defects and
damage.

Do not attempt to repair defective valves; replace with new valves.

VALVE APPLICATIONS

A

Refer to valve schedule use the following:

1. Shutoff Service: Ball or gate valves.
2. Throttling Service: ball, butterfly, or.
3. Pump Discharge: Spring-loaded check valves.

PLUMBING VALVES
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If valves with specified SWP classes or CWP ratings are not available, the same
types of valves with higher SWP class or CWP ratings may be substituted.

Domestic Water Piping: Use the following types of valves:

1.

2.

10.

11.

12.

13.

Angle Valves, NPS 2 (DN 50) and Smaller: Type 2, Class 125 bronze.
Angle Valves, NPS 2-1/2 (DN 65) and Larger: Type ll, Class 125, castiron.

Ball Valves, NPS 2 (DN 50) and Smaller: Three-piece, 400-psig (2760-kPa)
CWHP rating, copper alloy.

Ball Valves, NPS 2-1/2 (DN 65) and Larger: Class 150 ferrous alloy.

Butterfly Valves, NPS 2-1/2 (DN 65) and Larger:Flanged, 150-psig CWP
rating, ferrous alloy, with EPDM liner.

Swing Check Valves, NPS 2 (DN 50) and Smaller: Type 4, Class 125,
bronze.

Swing Check Valves, NPS 2-1/2 (DN 65) and Larger: Type Il, Class 125,
gray iron.

Gate Valves, NPS 2 (DN 50) and Smaller: Type 1, Class 125 bronze.

Gate Valves, NPS 2-1/2 (DN 65) and Larger: Type I, Class 125, NRS,
bronze-mounted cast iron.

Globe Valves, NPS 2 (DN 50) and Smaller: Type 2, Class 125, bronze.

Globe Valves, NPS 2-1/2 (DN 65) and Larger: Type |, Class 125,
bronze-mounted cast iron.

Plug Valves, NPS 2 (DN 50) and Larger: Class 125 or 150, lubricated-type,
cast iron.

Resilient-Seated, Eccentric Plug Valves, NPS 3 (DN 80) and Larger:
175-psig (1207-kPa) CWP rating, cast iron.

Select valves, except wafer and flangeless types, with the following end
connections:

1.

For Copper Tubing, NPS 2 (DN 50) and Smaller: Solder-joint or threaded
ends, except provide valves with threaded ends for [condenser water,]
heating hot water, steam, and steam condensate services.

For Copper Tubing, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged.
For Copper Tubing, NPS 5 (DN 125) and Larger: Flanged ends.

For Steel Piping, NPS 2 (DN 50) and Smaller: Threaded ends.

PLUMBING VALVES
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5. For Steel Piping, NPS 2-1/2 to NPS 4 (DN 65 to DN 100): Flanged ends.

6. For Steel Piping, NPS 5 (DN 125) and Larger: Flanged ends.

VALVE INSTALLATION

A.

Piping installation requirements are specified in other Division 15 Sections.
Drawings indicate general arrangement of piping, fittings, and specialties.

Install valves with unions or flanges at each piece of equipment arranged to allow
service, maintenance, and equipment removal without system shutdown.

Locate valves for easy access and provide separate support where necessary.
Install valves in horizontal piping with stem at or above center of pipe.

Install valves in position to allow full stem movement.

Install chainwheel operators on valves NPS 4 (DN 100) and larger and more than
96 inches (2400 mm) above floor. Extend chains to 60 inches (1520 mm) above
finished floor elevation.

Install check valves for proper direction of flow and as follows:

1. Swing Check Valves: In horizontal position with hinge pin level.

Install backflow preventers in each water supply to mechanical equipment and

systems and to other equipment and water systems that may be sources of
contamination. Comply with authorities having jurisdiction.

1. Locate backflow preventers in same room as connected equipment or
system.
2. Install drain for backflow preventers with atmospheric-vent drain connection

with air-gap fitting, fixed air-gap fitting, or equivalent positive pipe separation
of at least two pipe diameters in drain piping and pipe to floor drain. Locate
air-gap device attached to or under backflow preventer. Simple air breaks
are not acceptable for this application.

3. Do not install bypass piping around backflow preventers.
4. Install backflow preventers between 18" and 60" above finished floor.

Install pressure regulators with inlet and outlet shutoff valves, inlet strainers and
balance valve bypass. Install pressure gages on inlet and outlet.

Install strainers on supply side of each control valve, pressure regulator, and
solenoid valve.
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3.4  JOINT CONSTRUCTION

A. Refer to Division 15 Section "Basic Plumbing Materials and Methods" for basic
piping joint construction.

B. Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32,
lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

C. All welded joints for steel pipe shall be of the open V-butt type following approved
welding procedures for metallic arc or oxy-acetylene carbon steel welded pipe joints.
Pipe shall be millbeveled or machine beveled by this Trade. All scale and oxide
must be removed with hammer, chisel or file, and the bevel left smooth and clean.

3.5 ADJUSTING

A. Adjust or replace valve packing after piping systems have been tested and put into
service but before final adjusting and balancing. Replace valves if persistent
leaking occurs.

END OF SECTION 15110
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NEW PASSENGER TERMINAL SECTION 15121 - PLUMBING
DULUTH INTERNATIONAL AIRPORT PIPE EXPANSION FITTINGS AND LOOPS
DULUTH, MINNESOTA

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

A. This Section includes pipe expansion loops for mechanical piping systems, and the
following:

1. Pipe bends and loops.
2. Guides and anchors.
PERFORMANCE REQUIREMENTS

A. Compatibility: Products suitable for piping system fluids, materials, working
pressures, and temperatures.

B. Capability: Absorb 200 percent of maximum piping expansion between anchors.
SUBMITTALS

A. Product Date: For each type of expansion fitting indicated.

QUALITY ASSURANCE

A. Engineering Responsibility: Design and preparation of Shop Drawings and
calculations for expansion fittings and loops by a qualified professional engineer.

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

B. Welding: Qualify processes and operators according to ASME Boiler and Pressure
Vessel Code: Section IX, “Welding and Brazing Qualifications.”

PLUMBING - PIPE EXPANSION FITTINGS AND LOOPS
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PART 2 - PRODUCTS

2.1

2.2

GUIDES

A.

Steel, factory fabricated, with bolted two-section outer cylinder and base for
alignment of piping and two-section guiding spider for bolting to pipe.

MISCELLANEOUS MATERIALS

A

B.

Structural Steel: ASTM A36/A36M.

Bolts and Nuts: ASME B18.10 or ASTM A183, steel, hex head.

Washers: ASTM F 844, steel, plain, flat washers.

Mechanical Fasteners: Insert-wedge-type stud with expansion plug anchor for use

in hardened portland cement concrete, and tension and shear capacities
appropriate for application.

1. Stud: Threaded, zinc-coated carbon steel.
2. Expansion Plug: zinc-coated steel.
3. Washer and Nut: zinc-coated steel.

Chemical Fasteners: Insert-type stud bonding system and for use with hardened
Portland cement concrete, and tension and shear capacities appropriate for
application.

1. Bonding Material: ASTM C 881, Type IV, Grade 3, two-component epoxy
resin suitable for surface temperature of hardened concrete where fastener
is to be installed.

2. Stud: ASTM A 307, zinc-coated carbon steel with continuous thread on stud,
unless otherwise indicated.

3. Washer and Nut: zinc-coated steel.

Concrete: Portland cement mix, 20.7 MPa minimum. Refer to Division 3 Section
“Cast-in-Place Concrete” for formwork, reinforcement, and concrete.

Grout: ASTM C 1107, Grade B, factory-mixed and -packaged non-shrink and
nonmetallic grout; suitable for interior and exterior applications.

1. Characteristics: Post-hardening, volume-adjusting, dry, hydraulic-cement
grout.
2. Properties: Non-staining, non-corrosive, and non-gaseous.

3. Design Mix: 34.5-MPa, 28-day compressive strength.
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PART 3 - EXECUTION

3.1

3.3

3.4

3.5

PIPE BEND AND LOOP INSTALLATION

A. Install pipe bends and loops cold-sprung in tension or compression as required to
partly absorb tension or compression produced during anticipated change in
temperature.

B. Attach pipe bends and loops to anchors.

1. Steel Anchors: Attach by welding. Comply with ASME B31.9 and ASME

Boiler and Pressure Vessel Code: Section IX, “Welding and Brazing
Qualifications.”

2. Concrete Anchors: Attach by fasteners. Follow fastener manufacturer’s
written instructions.

SWING CONNECTIONS

A. Connect risers and branch connections to mains with at least five pipe fittings,
including tee in main.

GUIDE INSTALLATION

A. Expansion loops or flexible pipe connections shall be guided to confine the degree
of pipe movement.

B. Attach guides to pipe and secure to building structure.

ANCHOR INSTALLATION

A. Install anchors at locations to prevent stresses from exceeding those permitted by
ASME B31.9 and to prevent transfer of loading and stresses to connected
equipment.

B. Fabricate and install steel anchors by welding steel shapes, plates, and bars to

piping and to structure. Comply with ASME B31.9 and AWS D1.1.

C. Construct concrete anchors of poured-in-place concrete of dimensions indicated
and include embedded fasteners.

D. Install pipe anchors according to expansion fitting manufacturer's written
instructions if expansion fitting are indicated.

E. Use grout to form flat bearing surfaces for expansion fittings, guides, and anchors
installed on or in concrete.
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3.6 PAINTING

A.

Touching Up - Clean field welds and abraded areas of shop paint. Pain exposed
areas immediately after erecting hangers and supports. Use same materials as

used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-
painted surfaces.

1. Apply paint by brush or spray to provide a minimum dry film thickness of
0.05 mm.

Galvanized Surfaces - Clean welds, bolted connections, and abraded areas and
apply galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 15121
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NEW PASSENGER TERMINAL SECTION 15140 - PLUMBING
DULUTH INTERNATIONAL AIRPORT DOMESTIC WATER PIPING
DULUTH, MINNESOTA

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

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

SUMMARY

This Section includes domestic water piping and water meters inside the building.

Water meters shall be as required by the utility company furnished and installed by the
Contractor.

Related Sections include the following:

1. Division 2 Section "Water Distribution" for water-service piping and water meters
outside the building from source to the point where water-service piping enters the
building.

2. Division 15 Section "Plumbing - Meters and Gages" for thermometers, pressure
gages, and fittings.

3. Division 15 Section "Plumbing Specialties" for water distribution piping specialties.

DEFINITIONS

CPVC: Chlorinated polyvinyl chloride plastic.

PERFORMANCE REQUIREMENTS

Provide components and installation capable of producing domestic water piping systems
with 125 psig (860 kPa), unless otherwise indicated.

SUBMITTALS

Product Data: For pipe, tube, fittings, and couplings and water meters.

Water Samples: Specified in Part 3 "Cleaning" Article.

Field quality-control test reports.

PLUMBING - DOMESTIC WATER PIPING
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QUALITY ASSURANCE
Piping materials shall bear label, stamp, or other markings of specified testing agency.

Comply with NSF 61, "Drinking Water System Components - Health Effects; Sections 1
through 9," for potable domestic water piping and components.

PART 2 - PRODUCTS

2.1

A

2.2

23

24

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply
to product selection:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, manufacturers specified.

PIPING MATERIALS

Refer to Part 3 "Pipe and Fitting Applications" Article for applications of pipe, tube, fitting,
and joining materials.

Transition Couplings for Aboveground Pressure Piping: Coupling or other manufactured
fitting the same size as, with pressure rating at least equal to and ends compatible with,
piping to be joined.

STEEL PIPE AND FITTINGS

Steel Pipe: ASTM A 53/A53M, Type E or S, Grade A, Schedule 40, galvanized. Include
ends matching joining method.

1. Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M, Schedule 40,
galvanized, seamless steel pipe. Include ends matching joining method.

2. Malleable-Iron Unions: ASME B16.39, Class 150, hexagonal-stock body, with
ball-and-socket, metal-to-metal, bronze seating surface and female threaded ends.

3.  Gray-lron, Threaded Fittings: ASME B16.4, Class 125, galvanized, standard

pattern.

Cast-lron Flanges: ASME B16.1, Class 125.

Cast-lron, Flanged Fittings: ASME B16.1, Class 125, galvanized.

iy

COPPER TUBE AND FITTINGS

Hard Copper Tube: ASTM B 88, Types Kand L (ASTM B 88M, Types A and B), water
tube, drawn temper.
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1. Copper Pressure Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22,
wrought- copper, solder-joint fittings. Furnish wrought-copper fittings if indicated.

2. Bronze Flanges: ASME B16.24, Class 150, with solder-joint ends. Furnish
Class 300 flanges if required to match piping.

3. Copper Unions: MSS SP-123, cast-copper-alloy, hexagonal-stock body, with
ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

4. Copper, Grooved-End Fittings: ASTM B 75 (ASTM B 75M) copper tube or
ASTM B 584 bronze castings.

VALVES
Bronze and cast-iron, general-duty valves are specified in Division 15 Section "Valves."

Balancing and drain valves are specified in Division 15 Section "Plumbing Specialties."

WATER METERS

Displacement-Type Water Meters NPS 2 (DN 50) and Smaller: AWWA C700,
nutating-disc totalization meter with bronze case and 150-psig (1035-kPa) minimum
working-pressure rating; with registration in gallons (liters) or cubic feet (cubic meters) as
required by utility; and with threaded end connections.

1. Manufacturers:

ABB.

Badger Meter, Inc.

Carlon Meter Company Inc.
Invensys North American Water.
Mueller Company.

Schlumberger Limited; Water Div.
Venture Measurement.

@~poooTy

Turbine-Type Water Meters: AWWA C701, totalization meter with [150-psig (1035-kPa)]
minimum working-pressure rating; with registration in gallons (liters) or cubic feet (cubic
meters) as required by utility; and with the following end connections:

1. NPS 2 (DN 50) and Smaller: Threaded.
2. NPS 2-1/2 (DN 65) and Larger: Flanged.
3 Manufacturers:

ABB.

Badger Meter, Inc.

Hays Fluid Controls.

Invensys North American Water.
Master Meter, Inc.

McCrometer.

Mueller Company.

Schlumberger Limited; Water Div.
SeaMetrics Inc.

Venture Measurement.

T TST@Tmoa0oTo
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Compound-Type Water Meters NPS 3 (DN 80) and Larger: AWWA C702, totalization
meter with integral main-line and bypass meters, bronze case, and 150-psig (1035-kPa)
minimum working-pressure rating; with registration in gallons (liters) or cubic feet (cubic
meters) as required by utility; and with flanged end connections.

1. Manufacturers:

ABB.

Badger Meter, Inc.

Invensys North American Water.
Master Meter, Inc.

Mueller Company.

Schlumberger Limited; Water Div.

~Po0UToD

2. Proportional, Detector-Type Water Meters: With meter on bypass.

a. Bypass Meter: AWWA C701, turbine type with bronze case; size not less
than one-half nominal size of main-line meter.

3. Turbine-Type Water Meters: With strainer and with meter on bypass.

a. Strainer: Full size, matching water meter.
b. Bypass Meter: AWWA C701, turbine type with bronze case; not less than
NPS 2 (DN 50).

Remote Registration System: Direct-reading type complying with AWWA C706; modified
with signal transmitting assembly, low-voltage connecting wiring, and remote register
assembly as required by utility.

Remote Registration System: Encoder-type complying with AWWA C707; modified with
signal transmitting assembly, low-voltage connecting wiring, and remote register assembly
as required by utility.

PART 3 - EXECUTION

3.1

A

3.2

EXCAVATION

Excavating, trenching, and backfilling are specified in Division 2 Section "Earthwork."

PIPE AND FITTING APPLICATIONS

Transition and special fittings with pressure ratings at least equal to piping rating may be
used in applications below, unless otherwise indicated.

Flanges may be used on aboveground piping, unless otherwise indicated.

Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground
copper tubing.

PLUMBING - DOMESTIC WATER PIPING
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Under-Building-Slab, Water-Service Piping on Service Side of Water Meter: Refer to
Division 2 Section "Water Distribution."

Domestic Water Piping on Service Side of Water Meter inside the Building: Use any of
the following piping materials for each size range:

1. NPS 4 to NPS 12 (DN 100 to DN 300): Steel pipe; gray-iron, threaded fittings; and
threaded joints.

2. NPS 4 to NPS 12 (DN 100 to DN 300): Steel pipe with grooved ends; steel-piping,
grooved-end fittings; grooved-end-pipe couplings; and grooved joints.

3. NPS 4 to NPS 6 (DN 100 to DN 150): Hard copper tube, [Type K (Type A)] [Type L
(Type B)]; copper pressure fittings; and soldered joints.

4. NPS 4 to NPS 6 (DN 100 to DN 150): Hard copper tube, [Type K (Type A)] [Type L
(Type B)] with grooved ends; copper grooved-end fittings; grooved-end-tube
couplings; and grooved joints.

Under-Building-Slab, Domestic Water Piping on House Side of Water Meter, NPS 4
(DN 100) and Smaller: [Soft] [Hard] copper tube, Type K (Type A); copper pressure
fittings; and soldered joints.

Aboveground Domestic Water Piping: See schedule on the drawings:

VALVE APPLICATIONS

Drawings indicate valve types to be used. Where specific valve types are not indicated,
the following requirements apply:

1. Shutoff Duty: Use bronze ball or gate valves for piping NPS 2 (DN 50) and smaller.
Use cast-iron butterfly or gate valves with flanged ends for piping NPS 2-1/2
(DN 65) and larger.

2. Throttling Duty: Use bronze ball or globe valves for piping NPS 2 (DN 50) and
smaller. Use cast-iron butterfly valves with flanged ends for piping NPS 2-1/2
(DN 65) and larger.

3. Hot-Water-Piping, Balancing Duty: Calibrated or Memory-stop balancing valves.

4. Drain Duty: Hose-end drain valves.

Install shutoff valve close to water main on each branch and riser serving plumbing
fixtures or equipment, on each water supply to equipment, and on each water supply to
plumbing fixtures that do not have supply stops. Use ball or gate valves for piping NPS 2
(DN 50) and smaller. Use butterfly or gate valves for piping NPS 2-1/2 (DN 65) and
larger.

Install drain valves for equipment at base of each water riser, at low points in horizontal
piping, and where required to drain water piping.

1. Install hose-end drain valves at low points in water mains, risers, and branches.
2. Install stop-and-waste drain valves where indicated.
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Install calibrated balancing valves in each hot-water circulation return branch and
discharge side of each pump and circulator. Set calibrated balancing valves partly open
to restrict but not stop flow. Calibrated balancing valves are specified in Division 15
Section "Plumbing Specialties."

PIPING INSTALLATION

Basic piping installation requirements are specified in Division 15 Section "Basic
Mechanical Materials and Methods."

Install under-building-slab copper tubing according to CDA's "Copper Tube Handbook."

Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe
penetration through foundation wall or floor. Select number of interlocking rubber links
required to make installation watertight. Sleeves and mechanical sleeve seals are
specified in Division 15 Section "Basic Plumbing Materials and Methods."

Install wall penetration system at each service pipe penetration through foundation wall.
Make installation watertight. Wall penetration systems are specified in Division 15 Section
"Basic Plumbing Materials and Methods."

Install shutoff valve, hose-end drain valve, strainer, pressure gage, and test tee with valve,
inside the building at each domestic water service entrance. Pressure gages are
specified in Division 15 Section "Plumbing - Meters and Gages," and drain valves and
strainers are specified in Division 15 Section "Plumbing Specialties."

Install water-pressure regulators downstream from shutoff valves. Water-pressure
regulators are specified in Division 15 Section "Plumbing Specialties."

Install domestic water piping level and plumb.

Rough-in domestic water piping for water-meter installation according to utility company's
requirements.

JOINT CONSTRUCTION

Basic piping joint construction requirements are specified in Division 15 Section "Basic
Plumbing Materials and Methods."

Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32,
lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

Extruded-Tee Connections: Form tee in copper tube according to ASTM F 2014. Use
tool designed for copper tube; drill pilot hole, form collar for outlet, dimple tube to form
seating stop, and braze branch tube into collar.
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WATER METER INSTALLATION

Rough-in domestic water piping and install water meters according to utility company's
requirements.

Coordinate water meter installation with utility company.

Install water meters according to AWWA M6 and utility's requirements.

1.

Install displacement-type water meters with shutoff valve on water-meter inlet.
Install valve on water-meter outlet and valved bypass around meter unless
prohibited by authorities having jurisdiction.

Install turbine-type water meters with shutoff valve on water-meter inlet. Install
valve on water-meter outlet and valved bypass around meter unless prohibited by
authorities having jurisdiction.

Install compound-type water meters with shutoff valves on water-meter inlet and
outlet and on valved bypass around meter. Support meters, valves, and piping on
brick or concrete piers.

Install fire-service water meters with shutoff valves on water-meter inlet and outlet
and on full-size valved bypass around meter. Support meter, valves, and piping on
brick or concrete piers.

Install remote registration system according to standards of utility and of authorities
having jurisdiction.

HANGER AND SUPPORT INSTALLATION

Seismic-restraint devices are specified in Division 15 Section "Plumbing - Vibration and
Seismic Controls."

Pipe hanger and support devices are specified in Division 15 Section "Plumbing - Hangers
and Supports." Install the following:

1.

3.

4.

Vertical Piping: MSS Type 8 or Type 42, clamps.
Individual, Straight, Horizontal Piping Runs: According to the following:

a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.

b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.

C. Longer Than 100 Feet (30 m): MSS Type 49, spring cushion rolls, if
indicated.

Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS
Type 44, pipe rolls. Support pipe rolls on trapeze.
Base of Vertical Piping: MSS Type 52, spring hangers.

Install supports according to Division 15 Section "Hangers and Supports."

Support vertical piping and tubing at base and at each floor.

PLUMBING - DOMESTIC WATER PIPING
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Rod diameter may be reduced 1 size for double-rod hangers, to a minimum of 3/8 inch
(10 mm).

Install hangers for steel piping with the following maximum horizontal spacing and
minimum rod diameters:

NPS 1-1/4 (DN 32) and Smaller: 84 inches (2100 mm) with 3/8-inch (10-mm) rod.
NPS 1-1/2 (DN 40): 108 inches (2700 mm) with 3/8-inch (10-mm) rod.

NPS 2 (DN 50): 10 feet (3 m) with 3/8-inch (10-mm) rod.

NPS 2-1/2 (DN 65): 11 feet (3.4 m) with 1/2-inch (13-mm) rod.

NPS 3 and NPS 3-1/2 (DN 80 and DN 90): 12 feet (3.7 m) with 1/2-inch (13-mm)
rod.

NPS 4 and NPS 5 (DN 100 and DN 125): 12 feet (3.7 m) with 5/8-inch (16-mm)
rod.

7. NPS 6 (DN 150): 12 feet (3.7 m) with 3/4-inch (19-mm) rod.

8. NPS 8 to NPS 12 (DN 200 to DN 300): 12 feet (3.7 m) with 7/8-inch (22-mm) rod.

aorwnN~

o

Install supports for vertical steel piping every 15 feet (4.5 m).

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

1. NPS 3/4 (DN 20) and Smaller: 60 inches (1500 mm) with 3/8-inch (10-mm) rod.
NPS 1 and NPS 1-1/4 (DN 25 and DN 32): 72 inches (1800 mm) with 3/8-inch
(10-mm) rod.

NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch
(10-mm) rod.

NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 1/2-inch (13-mm) rod.

NPS 3 to NPS 5 (DN 80 to DN 125): 10 feet (3 m) with 1/2-inch (13-mm) rod.
NPS 6 (DN 150): 10 feet (3 m) with 5/8-inch (16-mm) rod.

NPS 8 (DN 200): 10 feet (3 m) with 3/4-inch (19-mm) rod.

w

No ok

Install supports for vertical copper tubing every 10 feet (3 m).

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

CONNECTIONS

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

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

Connect domestic water piping to exterior water-service piping. Use transition fitting to
join dissimilar piping materials.

Connect domestic water piping to water-service piping with shutoff valve, and extend and
connect to the following:

1. Booster Pumps: Cold-water suction and discharge piping.
2.  WaterHeaters: Cold-water supply and hot-water outlet piping in sizes indicated, but
not smaller than sizes of water heater connections.
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Plumbing Fixtures: Cold- and hot-water supply piping in sizes indicated, but not
smaller than required by plumbing code. Refer to Division 15 Section "Plumbing
Fixtures."

Equipment: Cold- and hot-water supply piping as indicated, but not smaller than
equipment connections. Provide shutoff valve and union for each connection. Use
flanges instead of unions for NPS 2-1/2 (DN 65) and larger.

FIELD QUALITY CONTROL

Inspect domestic water piping as follows:

1.

2.

Do not enclose, cover, or put piping into operation until it has been inspected and
approved by authorities having jurisdiction.

During installation, notify authorities having jurisdiction at least 24 hours before
inspection must be made. Perform tests specified below in presence of authorities
having jurisdiction:

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

b. Final Inspection: Arrange final inspection for authorities having jurisdiction to
observe tests specified below and to ensure compliance with requirements.

Reinspection: If authorities having jurisdiction find that piping will not pass test or
inspection, make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

Test domestic water piping as follows:

1.

2.

Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.

Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate
report for each test, complete with diagram of portion of piping tested.

Leave new, altered, extended, or replaced domestic water piping uncovered and
unconcealed until it has been tested and approved. Expose work that was covered
or concealed before it was tested.

Cap and subject piping to static water pressure of 50 psig (345 kPa) above
operating pressure, without exceeding pressure rating of piping system materials.
Isolate test source and allow to stand for four hours. Leaks and loss in test
pressure constitute defects that must be repaired.

Repair leaks and defects with new materials and retest piping or portion thereof until
satisfactory results are obtained.

Prepare reports for tests and required corrective action.

ADJUSTING

Perform the following adjustments before operation:

1.
2.

Close drain valves, hydrants, and hose bibbs.
Open shutoff valves to fully open position.

PLUMBING - DOMESTIC WATER PIPING
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B.

C.
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3. Open throttling valves to proper setting.

4, Adjust balancing valves in hot-water-circulation return piping to provide adequate
flow.
a. Manually adjust ball-type balancing valves in hot-water-circulation return

piping to provide flow of hot water in each branch.

b.  Adjust calibrated balancing valves to flows indicated.

5. Remove plugs used during testing of piping and plugs used for temporary sealing
of piping during installation.

6. Remove and clean strainer screens. Close drain valves and replace drain plugs.

7. Remove filter cartridges from housings and verify that cartridges are as specified
for application where used and are clean and ready for use.

8. Check plumbing specialties and verify proper settings, adjustments, and operation.

CLEANING

Clean and disinfect potable and/or non-potable domestic water piping as follows:

1.

2.

Purge new piping and parts of existing domestic water piping that have been
altered, extended, or repaired before using.

Use purging and disinfecting procedures prescribed by authorities having
jurisdiction or, if methods are not prescribed, procedures described in either
AWWA C651 or AWWA C652 or as described below:

a. Flush piping system with clean, potable water until dirty water does not
appear at outlets.
b. Fill and isolate system according to either of the following:

1)  Fill system or part thereof with water/chlorine solution with at least 50
ppm (50 mg/L) of chlorine. Isolate with valves and allow to stand for 24
hours.

2)  Fill system or part thereof with water/chlorine solution with at least 200
ppm (200 mg/L) of chlorine. Isolate and allow to stand for three hours.

C. Flush system with clean, potable water until no chlorine is in water coming
from system after the standing time.

d.  Submit water samples in sterile bottles to authorities having jurisdiction.
Repeat procedures if biological examination shows contamination.

Prepare and submit reports of purging and disinfecting activities.

Clean interior of domestic water piping system. Remove dirt and debris as work
progresses.

END OF SECTION 15140
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NEW PASSENGER TERMINAL SECTION 15150 - PLUMBING - SANITARY, VENT
DULUTH INTERNATIONAL AIRPORT AND STORM DRAINAGE PIPING
DULUTH, MINNESOTA

PART 1 - GENERAL

1.1

A

1.2

1.3

w

o O

m

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following for soil, waste, and vent piping inside the building:

1. Pipe, tube, and fittings.

2. Special pipe fittings.

3. Encasement for underground metal piping.

Related Sections include the following:

1. Division 15 Section "Plumbing - Chemical-Waste Piping" for chemical-waste and
vent piping systems.

2. Division 15 Section "Plumbing - Sewage Pumps."

DEFINITIONS

ABS: Acrylonitrile-butadiene-styrene plastic.

EPDM: Ethylene-propylene-diene terpolymer rubber.

LLDPE: Linear, low-density polyethylene plastic.

NBR: Acrylonitrile-butadiene rubber.

PE: Polyethylene plastic.

PVC: Polyvinyl chloride plastic.

TPE: Thermoplastic elastomer.
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PERFORMANCE REQUIREMENTS

Components and installation shall be capable of withstanding the following minimum
working pressure, unless otherwise indicated:

1. Sanitary, Vent and Storm Drainage Piping: 10-foot head of water (30 kPa)..
2. Sanitary Sewer, Force-Main Piping: 50 psig (345 kPa).

Seismic Performance: Sanitary, vent and storm drainage piping and support and
installation shall be capable of withstanding the effects of seismic events determined
according to ASCE 7, "Minimum Design Loads for Buildings and Other Structures."
SUBMITTALS

Product Data: For pipe, tube, fittings, and couplings.

Shop Drawings:

1. Design Calculations: Signed and sealed by a qualified professional engineer for
selecting seismic restraints.

Field quality-control inspection and test reports.

QUALITY ASSURANCE

Piping materials shall bear label, stamp, or other markings of specified testing agency..

PART 2 - PRODUCTS

2.1

A

2.2

MANUFACTURERS

In other Part 2 articles where titles below introduce lists, the following requirements apply
to product selection:

1. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited
to, manufacturers specified.

2. Manufacturers: Subject to compliance with requirements, provide products by one
of the manufacturers specified.

PIPING MATERIALS

Refer to Part 3 "Piping Applications" Article for applications of pipe, tube, fitting, and
joining materials.
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HUB-AND-SPIGOT, CAST-IRON SOIL PIPE AND FITTINGS
Pipe and Fittings: ASTM A 74, Service class.
Gaskets: ASTM C 564, rubber.

Calking Materials: ASTM B 29, pure lead and oakum or hemp fiber.

HUBLESS CAST-IRON SOIL PIPE AND FITTINGS
Pipe and Fittings: ASTM A 888 or CISPI 301.

Shielded Couplings: ASTM C 1277 assembly of metal shield or housing,
corrosion-resistant fasteners, and rubber sleeve with integral, center pipe stop.

1. Heavy-Duty, Shielded, Stainless-Steel Couplings: With stainless-steel shield,
stainless-steel bands and tightening devices, and ASTM C 564, rubber sleeve.

a. Manufacturers:

ANACO.

Clamp-All Corp.

Ideal Div.; Stant Corp.
Mission Rubber Co.
Tyler Pipe; Soil Pipe Div.

A WON -
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2. Heavy-Duty, Shielded, Cast-lron Couplings: ASTM A 48/A 48M, two-piece,
cast-iron housing; stainless-steel bolts and nuts; and ASTM C 564, rubber sleeve.

a. Manufacturer:

1) MG Piping Products Co..

GALVANIZED STEEL PIPE AND FITTINGS

Galvanized Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade A or B, Schedule 40,
galvanized. Include ends matching joining method.

Drainage Fittings: ASME B16.12, galvanized, threaded, cast-iron drainage pattern.
Pressure Fittings:

1. Galvanized Steel Pipe Nipples: ASTM A 733, made of ASTM A 53/A 53M or
ASTM A 106, Schedule 40, galvanized, seamless steel pipe. Include ends
matching joining method.

2. Malleable-Iron Unions: ASME B16.39; Class 150; hexagonal-stock body with
ball-and-socket, metal-to-metal, bronze seating surface; and female threaded ends.

3.  Gray-lron, Threaded Fittings: ASME B16.4, Class 125, galvanized, standard
pattern.

4. Cast-lIron Flanges: ASME B16.1, Class 125.
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5. Cast-lron, Flanged Fittings: ASME B16.1, Class 125, galvanized.

DUCTILE-IRON PIPE AND FITTINGS

Mechanical-Joint, Ductile-Iron Pipe: AWWA C151, with mechanical-joint bell and plain
spigot end, unless grooved or flanged ends are indicated.

1. Mechanical-Joint, Ductile-Iron Fittings: AWWA C110, ductile- or gray-iron standard
pattern or AWWA C153, ductile-iron compact pattern.

2. Glands, Gaskets, and Bolts: AWWA C111, ductile- or gray-iron glands, rubber
gaskets, and steel bolts.

Push-on-Joint, Ductile-Iron Pipe: AWWA C151, with push-on-joint bell and plain spigot
end, unless grooved or flanged ends are indicated.

1. Push-on-Joint, Ductile-lIron Fittings: AWWA C110, ductile- or gray-iron standard
pattern or AWWA C153, ductile-iron compact pattern.
2. Gaskets: AWWA C111, rubber.

Flanges: ASME 16.1, Class 125, cast iron.

COPPER TUBE AND FITTINGS
Copper Type M (Type C) Tube: ASTM B 306, drainage tube, drawn temper.

1. Copper Drainage Fittings: ASME B16.23, cast copper or ASME B16.29, wrought
copper, solder-joint fittings.

Hard Copper Tube: ASTM B 88, Types L and M (ASTM B 88M, Types B and C), water
tube, drawn temper.

1. Copper Pressure Fittings: ASME B16.18, cast-copper-alloy or ASME B16.22,
wrought-copper, solder-joint fittings. Furnish wrought-copper fittings if indicated.

2. Copper Flanges: ASME B16.24, Class 150, cast copper with solder-joint end.

3. Copper Unions: MSS SP-123, copper-alloy, hexagonal-stock body with
ball-and-socket, metal-to-metal seating surfaces, and solder-joint or threaded ends.

SPECIAL PIPE FITTINGS

Flexible, Nonpressure Pipe Couplings: Comply with ASTM C 1173, elastomeric,
sleeve-type, reducing or transition pattern. Include shear ring, ends of same sizes as
piping to be joined, and corrosion-resistant-metal tension band and tightening mechanism
on each end.

1. Manufacturers:

a Dallas Specialty & Mfg. Co.

b. Fernco, Inc.

c Logan Clay Products Company (The).
d Mission Rubber Co.
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e. NDS, Inc.
f. Plastic Oddities, Inc.

2. Sleeve Materials:

a. For Cast-lIron Soil Pipes: ASTM C 564, rubber.
b. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with
pipe materials being joined.

Shielded Nonpressure Pipe Couplings: ASTM C 1460, elastomeric or rubber sleeve with
full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and
tightening mechanism on each end.

1. Manufacturers:
a. Cascade Waterworks Mfg. Co.
b. Mission Rubber Co.

Rigid, Unshielded, Nonpressure Pipe Couplings: ASTM C 1461, sleeve-type reducing-
or transition-type mechanical coupling molded from ASTM C 1440, TPE material with
corrosion-resistant-metal tension band and tightening mechanism on each end.

1. Manufacturer:
a. ANACO.

Pressure Pipe Couplings: AWWA C219 metal, sleeve-type same size as, with pressure
rating at least equal to, and ends compatible with, pipes to be joined.

1. Manufacturers:

Cascade Waterworks Mfg. Co.

Dresser, Inc.; DMD Div.

EBAA Iron Sales, Inc.

Ford Meter Box Company, Inc. (The); Pipe Products Div.
JCM Industries, Inc.

Romac Industries, Inc.

Smith-Blair, Inc.

Viking Johnson.

S@ o o0oT

2.  Center-Sleeve Material: Manufacturer's standard
3. Gasket Material: Natural or synthetic rubber.
4 Metal Component Finish: Corrosion-resistant coating or material.

Wall-Penetration Fittings: Compound, ductile-iron coupling fitting with sleeve and flexing
sections for up to 20-degree deflection, gaskets, and restrained-joint ends complying with
AWWA C110 or AWWA C153. Include AWWA C111, ductile-iron glands, rubber gaskets,
and steel bolts.

1. Manufacturer:
a. SIGMA Corp.
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ENCASEMENT FOR UNDERGROUND METAL PIPING

Description: ASTM A 674 or AWWA C105, high-density, crosslaminated PE film of
0.004-inch (0.10-mm) minimum thickness.

Form: tube.

Color Black.

PVC PIPE AND FITTINGS

Solid-Wall PVC Pipe: ASTM D 2665, socket type, made to ASTM D 3311, drain, waste,

and vent patterns.

1. PVC Socket Fittings: ASTM D2665, socket type, made to ASTM D3311, drain,
waste, and vent patterns.

SPECIAL PIPE FITTINGS

Flexible, Nonpressure Pipe Couplings: Comply with ASTM C 1173, elastomeric, sleeve-
type, reducing or transition pattern. Include shear ring, ends of same sizes as piping to
be joined, and corrosion-resistant-metal tension band and tightening mechanism on each
end.
1. Manufacturers:

a Dallas Specialty & Mgg. Co.

b. Fernco, Inc.

C. Logan Clay Products Company (The).

d Mission Rubber co.

e NDS, Inc.

f Plastic Oddities, Inc.

2. Sleeve Materials:
a. For cast-Iron Soil Pipes: ASTM C 564, rubber.
b. For Plastic Pipes: ASTM F477, elastomeric seal or ASTM D 5926, PVC.
C. For Dissimilar Pipes: ASTM D 5926, PVC or other material compatible with
pipe materials being joined.

Shielded Nonpressure pipe Couplings: ASTM C 1460, elastomeric or rubber sleeve with
full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and
tightening mechanism on each end.
1. Manufacturers:

a. Cascade Waterworks Mfg. Co.

b. Mission Rubber Co.

Rigid, Unshielded, Nonpressure Pipe Couplings: ASTM C 1461, sleeve-type reducing, or
transition-type mechanical coupling molded from ASTM C 1440, TPE material with
corrosion-resistant-metal tension band and tightening mechanism on each end.
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PIPING APPLICATIONS

Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

Dissimilar Pipe-Material Couplings: Rigid, unshielded, nonpressure pipe couplings for
joining dissimilar pipe materials with small difference in OD. Underground, sanitary, vent
and storm drainage piping NPS 2 (DN 50) and larger shall be any of the following:

1. Solid wall PVC pipe, PVC socket fittings, and solvent-cemented joints.

JOINT CONSTRUCTION

PVC Nonpressure Piping Joints: Join piping according to ASTM D 2665.

PROTECTION

Exposed PVC Piping: Protect plumbing vents exposed to sunlight with two coats of water-
based latex paint.

PART 3 - EXECUTION

3.1

A

3.2

EXCAVATION

Refer to Division 2 Section "Earthwork" for excavating, trenching, and backfilling.

PIPING APPLICATIONS

Flanges and unions may be used on aboveground pressure piping, unless otherwise
indicated.

Aboveground, sanitary, vent and storm drainage piping NPS 2 (DN 50) and larger shall
be the following:

1. Service class, cast-iron soil pipe and fittings; gaskets; and gasketed joints.
Hubless cast-iron soil pipe and fittings heavy-duty shielded, stainless-steel
couplings; and hubless-coupling joints.

3. Steel pipe, drainage fittings, and threaded joints.

4. Copper DWYV tube, copper drainage fittings, and soldered joints.

5. Dissimilar Pipe-Material Couplings: Shielded, nonpressure pipe couplings for
joining dissimilar pipe materials with small difference in OD.

Underground, sanitary, vent and storm drainage piping NPS 2 (DN 50) and larger shall
be the following:

1. Service class, cast-iron soil piping; gaskets; and gasketed joints.
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2. Dissimilar Pipe-Material Couplings: Shielded nonpressure pipe couplings for joining
dissimilar pipe materials with small difference in OD.

Aboveground sanitary-sewage force mains [NPS 1-1/2 and NPS 6 (DN 40 and DN 150)]
shall be any of the following:

1. Hard copper tube, Type L (Type B); copper pressure fittings; and soldered joints.

2. Galvanized steel pipe, pressure fittings, and threaded joints.

PIPING INSTALLATION

Sanitary sewer piping outside the building is specified in Division 2 Section "Sanitary
Sewerage."

Basic piping installation requirements are specified in Division 15 Section "Basic Plumbing
Materials and Methods."

Install seismic restraints on piping. Seismic-restraint devices are specified in Division 15
Section "Mechanical Vibration and Seismic Controls."

Install cleanouts at grade and extend to where building sanitary drains connect to building
sanitary sewers.

Install cleanout fitting with closure plug inside the building in sanitary force-main piping.
Install underground, ductile-iron, special pipe fittings according to AWWA C600.
1. Install encasement on piping according to ASTM A 674 or AWWA C105.

Install cast-iron sleeve with water stop and mechanical sleeve seal at each service pipe
penetration through foundation wall. Select number of interlocking rubber links required
to make installation watertight. Sleeves and mechanical sleeve seals are specified in
Division 15 Section "Basic Mechanical Materials and Methods."

Install wall-penetration fitting at each service pipe penetration through foundation wall.
Make installation watertight.

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. Install encasement on underground piping according to ASTM A 674 or
AWWA C105.

Make changes in direction for soil and waste drainage and vent piping using appropriate
branches, bends, and long-sweep bends. Sanitary tees and short-sweep 1/4 bends may
be used on vertical stacks if change in direction of flow is from horizontal to vertical. Use
long-turn, double Y-branch and 1/8-bend fittings if 2 fixtures are installed back to back or
side by side with common drain pipe. Straight tees, elbows, and crosses may be used on
vent lines. Do not change direction of flow more than 90 degrees. Use proper size of
standard increasers and reducers if pipes of different sizes are connected. Reducing size
of drainage piping in direction of flow is prohibited.
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Lay buried building drainage piping beginning at low point of each system. Install true to
grades and alignment indicated, with unbroken continuity of invert. Place hub ends of
piping upstream. Install required gaskets according to manufacturer's written instructions
for use of lubricants, cements, and other installation requirements. Maintain swab in
piping and pull past each joint as completed.

Install sanitary, vent and storm drainage piping at the following minimum slopes, unless
otherwise indicated:

1. Building Sanitary and Storm Drain: 2 percent downward in direction of flow for
piping NPS 3 (DN 80) and smaller; 1 percent downward in direction of flow for
piping NPS 4 (DN 100) and larger.

2. Horizontal Sanitary and Storm Drainage Piping: 2 percent downward in direction
of flow.

3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

Sleeves are not required for cast-iron soil piping passing through concrete slabs-on-grade
if slab is without membrane waterproofing.

Do not enclose, cover, or put piping into operation until it is inspected and approved by
authorities having jurisdiction.

Vent piping shall be run in a system of branches and stacks continuously upward to a
point of minimum 24" (1800 mm) above the roof.
JOINT CONSTRUCTION

Basic piping joint construction requirements are specified in Division 15 Section "Basic
Mechanical Materials and Methods."

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.

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.

Join hubless cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe
and Fittings Handbook" for hubless-coupling joints.

Soldered Joints: Use ASTM B 813, water-flushable, lead-free flux; ASTM B 32,
lead-free-alloy solder; and ASTM B 828 procedure, unless otherwise indicated.

Grooved Joints: Assemble joint with keyed coupling, gasket, lubricant, and bolts
according to coupling and fitting manufacturer's written instructions.

VALVE INSTALLATION

General valve installation requirements are specified in Division 15 Section "Valves."

Shutoff Valves: Install shutoff valve on each sewage pump discharge.
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1. Install gate or full-port ball valve for piping NPS 2 (DN 50) and smaller.
2. Install gate valve for piping NPS 2-1/2 (DN 65) and larger.

Check Valves: Install swing check valve, between pump and shutoff valve, on each
sewage pump discharge.

HANGER AND SUPPORT INSTALLATION

Seismic-restraint devices are specified in Division 15 Section "Plumbing - Vibration
Controls and Seismic Restraints."

Pipe hangers and supports are specified in Division 15 Section "Plumbing - Hangers and
Supports." Install the following:

1. Vertical Piping: MSS Type 8 or Type 42, clamps.
2 Install individual, straight, horizontal piping runs according to the following:

a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers.

b. Longer Than 100 Feet (30 m): MSS Type 43, adjustable roller hangers.

C. Longer Than 100 Feet (30 m), if Indicated: MSS Type 49, spring cushion
rolls.

3. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS
Type 44, pipe rolls. Support pipe rolls on trapeze.
4. Base of Vertical Piping: MSS Type 52, spring hangers.

Install supports according to Division 15 Section "Plumbing - Hangers and Supports.”
Support vertical piping and tubing at base and at each floor.

Rod diameter may be reduced 1 size for double-rod hangers, with 3/8-inch (10-mm)
minimum rods.

Install hangers for cast-iron soil piping with the following maximum horizontal spacing and
minimum rod diameters:

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 60 inches (1500 mm) with 3/8-inch

(10-mm) rod.

NPS 3 (DN 80): 60 inches (1500 mm) with 1/2-inch (13-mm) rod.

NPS 4 and NPS 5 (DN 100 and DN 125): 60 inches (1500 mm) with 5/8-inch

(16-mm) rod.

4, NPS 6 (DN 150): 60 inches (1500 mm) with 3/4-inch (19-mm) rod.

5 NPS 8 to NPS 12 (DN 200 to DN 300): 60 inches (1500 mm) with 7/8-inch (22-mm)
rod.

2.
3.

Install supports for vertical cast-iron soil piping every 15 feet (4.5 m).

Install hangers for steel piping with the following maximum horizontal spacing and
minimum rod diameters:

1. NPS 1-1/4 (DN 32): 84 inches (2100 mm) with 3/8-inch (10-mm) rod.
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NPS 1-1/2 (DN 40): 108 inches (2700 mm) with 3/8-inch (10-mm) rod.

NPS 2 (DN 50): 10 feet (3 m) with 3/8-inch (10-mm) rod.

NPS 2-1/2 (DN 65): 11 feet (3.4 m) with 1/2-inch (13-mm) rod.

NPS 3 (DN 80): 12 feet (3.7 m) with 1/2-inch (13-mm) rod.

NPS 4 and NPS 5 (DN 100 and DN 125): 12 feet (3.7 m) with 5/8-inch (16-mm)
rod.

NPS 6 (DN 150): 12 feet (3.7 m) with 3/4-inch (19-mm) rod.

NPS 8 to NPS 12 (DN 200 to DN 300): 12 feet (3.7 m) with 7/8-inch (22-mm) rod.

Sk wN
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Install supports for vertical steel piping every 15 feet (4.5 m).

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

NPS 1-1/4 (DN 32): 72 inches (1800 mm) with 3/8-inch (10-mm) rod.

NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch
(10-mm) rod.

NPS 2-1/2 (DN 65): 108 inches (2700 mm) with 1/2-inch (13-mm) rod.

NPS 3 to NPS 5 (DN 80 to DN 125): 10 feet (3 m) with 1/2-inch (13-mm) rod.
NPS 6 (DN 150): 10 feet (3 m) with 5/8-inch (16-mm) rod.

NPS 8 (DN 200): 10 feet (3 m) with 3/4-inch (19-mm) rod.

N —

ook w

Install supports for vertical copper tubing every 10 feet (3 m).

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

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

Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting
to join dissimilar piping materials.

Connect drainage and vent piping to the following:

1. Plumbing Fixtures: Connect drainage piping in sizes indicated, but not smaller than
required by plumbing code.

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes
indicated, but not smaller than required by authorities having jurisdiction.

3. Plumbing Specialties: Connect drainage and vent piping in sizes indicated, but not
smaller than required by plumbing code.

4. Equipment: Connect drainage piping as indicated. Provide shutoff valve, if
indicated, and union for each connection. Use flanges instead of unions for
connections NPS 2-1/2 (DN 65) and larger.

Connect force-main piping to the following:

1. Waste Pumps: To sewage pump discharge.

FIELD QUALITY CONTROL
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During installation, notify authorities having jurisdiction at least 24 hours before inspection
must be made. Perform tests specified below in presence of authorities having
jurisdiction.

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

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to
observe tests specified below and to ensure compliance with requirements.

Reinspection: [If authorities having jurisdiction find that piping will not pass test or
inspection, make required corrections and arrange for reinspection.

Reports: Prepare inspection reports and have them signed by authorities having
jurisdiction.

Test sanitary, storm drainage and vent piping according to procedures of authorities
having jurisdiction or, in absence of published procedures, as follows:

1. Test for leaks and defects in new piping and parts of existing piping that have been
altered, extended, or repaired. If testing is performed in segments, submit separate
report for each test, complete with diagram of portion of piping tested.

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage
and vent piping until it has been tested and approved. Expose work that was
covered or concealed before it was tested.

3. Roughing-in Plumbing Test Procedure: Test drainage and vent piping, except
outside leaders, on completion of roughing-in. Close openings in piping system and
fill with water to point of overflow, but not less than 10-foot head of water (30 kPa).
From 15 minutes before inspection starts to completion of inspection, water level
must not drop. Inspect joints for leaks.

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps
filled with water, test connections and prove they are gastight and watertight. Plug
vent-stack openings on roof and building drains where they leave building.
Introduce air into piping system equal to pressure of 1-inch wg (250 Pa). Use
U-tube or manometer inserted in trap of water closet to measure this pressure. Air
pressure must remain constant without introducing additional air throughout period
of inspection. Inspect plumbing fixture connections for gas and water leaks.

5. Repair leaks and defects with new materials and retest piping, or portion thereof,
until satisfactory results are obtained.

6. Prepare reports for tests and required corrective action.

Test force-main piping according to procedures of authorities having jurisdiction or, in
absence of published procedures, as follows:

1. Leave uncovered and unconcealed new, altered, extended, or replaced force-main
piping until it has been tested and approved. Expose work that was covered or
concealed before it was tested.
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2. Cap and subject piping to static-water pressure of 50 psig (345 kPa) above
operating pressure, without exceeding pressure rating of piping system materials.
Isolate test source and allow to stand for four hours. Leaks and loss in test
pressure constitute defects that must be repaired.

3. Repair leaks and defects with new materials and retest piping, or portion thereof,
until satisfactory results are obtained.

4. Prepare reports for tests and required corrective action.

CLEANING

Clean interior of piping. Remove dirt and debris as work progresses.

Protect drains during remainder of construction period to avoid clogging with dirt and
debris and to prevent damage from traffic and construction work.

Place plugs in ends of uncompleted piping at end of day and when work stops

END OF SECTION 15150
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NEW PASSENGER TERMINAL SECTION 15240 - VIBRATION ISOLATION
DULUTH INTERNATIONAL AIRPORT
DULUTH, MINNESOTA

PART 1 - GENERAL
1.1 SECTION INCLUDES
A. Vibration control.
B. Description of Work
1. It is the objective of this specification to provide the necessary design
requirements for the control of excessive noise and vibration in buildings
due to the operation of machinery or equipment, and/or due to

interconnected piping, ductwork or conduit.

2. Provide vibration isolation systems, complete as shown and specified per
Contract Documents.

3. The work of this section includes, but is not limited to, the following:
(a) Vibration isolation elements for piping and equipment;
(b) Equipment isolation bases;
(c) Piping flexible connections;

1.2 RELATED DOCUMENTS

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

B. Section 15010 - Basic Mechanical Requirements

C. Section 15050 - Basic Materials, Methods and Requirements (Mechanical).

D. This section is a part of each Division 15000 Section.

1.3 REFERENCES

A. ASHRAE.

1.4 QUALITY ASSURANCE

VIBRATION ISOLATION
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A. Applicator: Products provided by company specializing in vibration isolation with ten
years minimum experience.

B. All vibration isolation devices shall be the product of a single manufacturer.
Products of other manufacturers are acceptable, provided that their systems comply
with the design intent for system performance, static deflection and structural design
of the base manufacturer.

C. The following are approved manufacturers, provided their systems strictly comply
with the design intent for performance, deflection and structural capacity of this
specification.

1. Mason Industries, Inc. Hauppauge, NY

2. Vibration Mountings & Controls Bloomingdale, NJ

3. Kinetics Company, Dunlin, OH

4. Korfund Dynamics Corp., Bloomingdale, NJ

5. Vibration Eliminator Co., Inc., Long Island City, NY
6. Amber Booth, Houston, TX

D. Vibration isolation firms having a minimum of ten (10) years experience in designing
and installing vibration isolation systems shall be qualified to provide the materials
and installation required by this section. Project listings shall be provided including
geographical location and a reference contact.

SUBMITTALS

A. Submit product data under provisions of Section 01300.

B. Include product description, list of materials for each service, and locations.

C. Submit manufacturer's installation instructions under provisions of Section 01300.

D. Vibration isolation equipment submittal drawings shall include the following
information:

1. Isolation mounting deflections.
2. Spring diameters, compressed spring heights at rated load; solid spring
heights, where steel spring isolation mountings are used.
3. Equipment operating speed.
E. In addition to the requirements on Mechanical General Provisions, the submittal

material shall include copies of descriptive data for all products and materials
including, but not limited to, the following:

VIBRATION ISOLATION
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1. Descriptive Data:

(a) Catalog cuts and data sheets on specific vibration isolators to be
utilized showing compliance with the specifications.

(b) An itemized list showing the items of equipment or piping to be
isolated, the isolator type and model number selected, isolator
loading and deflection.

2. Shop Drawings:

(a) Drawings showing equipment base constructions for each machine,
including dimensions, structural member sizes and support point
locations.

(b) Drawings showing methods of suspension, support guides for piping
and ductwork.

(c) Drawings showing methods for isolation of pipes and ductwork
piercing walls and slabs.

(d) Concrete and steel details for bases, including anchor bolt locations.

PART 2 - PRODUCTS

2.1

2.2

FLOOR MOUNTING OF CENTRIFUGAL FANS AND TUBULAR ARRANGEMENT ONE
FANS - MOUNTING TYPE |

A.

Each such fan and driving motor shall be mounted on an integral one piece
structural base, reinforced as necessary to prevent flexure of the base at start up
and during operation of the fan. The unitized structural base for the fan and motor
shall include motor slide rails. The structural steel frame shall be drilled and tapped
to receive the fan and motor so that the frame shall act as a template. Provide
vertical limit stops suitable for applicable wind loads where exposed.

The structural steel integral base shall be supported on steel spring mountings.
These mountings shall be positioned in accordance with the weight distribution to
ensure adequate deflection and vibration isolation. Housing or snubbing devices
shall not be used to contain the isolation springs.

Isolator types shall be one of the following or as approved:

Type SLF - M.LI.
Type OSK - V.E.C.
Type AN - V.M.C.I.

FLOOR MOUNTING OF CENTRIFUGAL FANS - MOUNTING TYPE Il

A.

Each such fan and motor shall be mounted on a reinforced spring supported
concrete foundation. The foundation shall be poured within structural perimeter
frame set on roofing paper. The structural perimeter frame shall be supplied by the
vibration isolation vendor and shall incorporate equipment anchor bolt templates
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and mounting brackets for each base spring support. Spring supports shall be
located under the brackets and shall incorporate a neoprene acoustical pad and
leveling adjustment to raise the entire isolation base 1 inch above the foundation
pad.

Concrete inertia base thickness shall be in accordance with the following schedule:

Minimum Inertia Block

Motor Size Thickness Required
Up to 50 HP 8"

60 to 75 HP 10"

100 HP & Greater 12"

Mounting assemblies shall be one of the following or as approved:

Type KSL - M.LI.
Type AWPF - V.M.C.1.
Type SN-OSK - V.E.C.

FLOOR MOUNTING OF CENTRIFUGAL FANS - TYPE Il

A.

This equipment shall be mounted exactly as described for TYPE | except that
mountings shall be neoprene-in-shear and one of the following or as approved:

Type ND - M.LI.
Type RD - V.M.C.1.
Type 368SD - V.E.C.

MOUNTING OF PACKAGED AIR HANDLING UNITS, TUBULAR ARRANGEMENT 9
FANS, AND BELTED VENT SETS - MOUNTING TYPE IV

A

Each such equipment shall be mounted on neoprene-in-shear isolators. Mountings
shall be one of the following or as approved:

Type ND - M.LI.
Type RD - V.M.C.1.
Type 368SD - V.E.C.

MOUNTING OF FLOOR MOUNTED PACKAGED AIR HANDLING UNITS, DXUNITS AND
COMPUTER ROOM AC UNITS - MOUNTING TYPE V

This equipment shall be mounted directly on stable bare steel spring isolators,
except that where the units to be mounted are furnished with internal structural
frames and external lugs (both of suitable strength and rigidity), or without any
severe overhangs, no additional structural frame need be furnished and installed
beneath the unit except minimum 4" housekeeping pad or as required for proper
condensate drain. In any event, the motor shall be integrally mounted to the unit
and shall be mounted on slide rails. Mounting types shall be as described for TYPE
l.
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Minimum static deflection shall be 1". See schedule.

MOUNTING OF CEILING SUPPORTED PACKAGED AIR HANDLING UNITS, TUBULAR
ARRANGEMENT 9 FANS, & BELTED VENT SETS - MOUNTING TYPE VI

A

All such units shall be hung by means of vibration isolator hangers consisting of a
steel housing or retainer incorporating a steel spring and neoprene mounting.

If the equipment to be mounted is not furnished with integral structural frames and
external mounting lugs (both of suitable strength and rigidity), approved structural
sub-base shall be installed in the field which shall support the equipment to be hung
and to which shall be attached to the hangers.

Isolators shall be one of the following or as approved:

Type 30N - M.LI.
Type 30 - V.M.C.1.
Type SNRC-4 - V.E.C.

Diagonal hanger rod isolators shall be provided as required to limit horizontal motion
to 1/4 inch maximum under fan operating conditions.

MOUNTING OF CEILING SUPPORTED PACKAGED AIR HANDLING UNITS, TUBULAR
ARRANGEMENT 9 FANS AND BELTED VENT SETS - MOUNTING TYPE VI

A

This equipment shall be mounted exactly as described for TYPE VI except that
mounting shall be one of the following, or as approved:

Type HD - M.LI.
Type RHD - V.M.C.I.
Type CD - V.E.C.

Diagonal hanger rod isolators shall be provided as required to limit horizontal motion
to 1/4 inch maximum under fan operating conditions.

MOUNTING OF CENTRIFUGAL PUMPS AND FLOOR-MOUNTED IN-LINE PUMPS -
(GREATER THAN 3 HP)

A.

Each pump with its driving motor shall be bolted and grouted to a spring supported
concrete inertia base reinforced as required.

Each concrete base (rectangular or "T" shape) for horizontally split pumps shall
include supports and base elbows for the suction and discharge connections. Base
elbows shall be bolted and grouted to the concrete foundation.

Concrete inertia base thickness shall be in accordance with the following schedule:

Minimum Inertia Block
Motor Size Thickness Required

5HP to 20 HP 6"
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20 HP to 60 HP 8"
75 HP to 100 HP 10"
Greater than 100 HP 12"
D. The spring supported concrete inertia foundation shall be poured within structural

perimeter frame (reinforced as necessary) of the required thickness indicated in the
above schedule. The structural perimeter frame shall be equipped with height
saving brackets and stable bare spring isolators having spring diameters no less
than 0.8 of the compressed height of the spring at rated load. The mountings shall
provide minimum static deflections as indicated on the schedule. The structural
perimeter frame, mounting templates, saving brackets and spring system shall be
provided as an assembly by the vibration control vendor.

E. Mounting assemblies shall be one of the following or as approved:
Type KSL - M.L1.
Type AWPF - V.M.C.I.
Type SN-OSK - V.E.C.

MOUNTING OF CENTRIFUGAL PUMPS (3 HP or less)

A. Pumps 3 HP or less shall be bolted and grouted to rubber-inshear supported
reinforced concrete inertia blocks that are a minimum of 6 inches thick. Rubber-in-
shear isolators shall provide a minimum static deflection of 3/8 inch and shall be
protected against corrosion. Mountings shall be as described for TYPE IV.

MOUNTING OF HUNG IN-LINE MOUNTED CENTRIFUGAL PUMPS: (GREATER THAN
5HP)

A. Provide hanger at adjacent pipe:
Type PC-30 - M.LI.
Type VSHL - V.M.C.1.

MOUNTING OF REFRIGERATION MACHINES AND BOILERS

A. Each machine (cooler-condenser drive-compressor) and boilers shall be resiliently
supported on steel spring isolation mountings. The motor-compressor assembly
shall be provided with a rigid steel structural base designed to withstand operating
forces of the machine. Base shall be furnished as an integral part of the machine
by the manufacturer.

B. Spring mountings shall incorporate unrestrained stable springs with built-in leveling
device and resilient vertical limit stops to prevent spring elongation MORE THAN
1/8" when partial load is removed. The mountings shall also be capable of providing
rigid anchor during erection of machine so that is can be erected at a fixed
elevation. After equipment installation is complete and filled with water, the
mountings are to be adjusted in accordance with the manufacturer’s installation
procedures.

C. Spring mountings shall provide a minimum of two inch static deflection for
refrigeration machines and a minimum of one inch for boilers and shall have two
layers of acoustical neoprene base pads separated by 16 g. sheet metal. Mountings
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shall be one of the following or as approved:

Type SLR - M.LI.

Type AWR - V.M.C.I.

Type WSCL - K.D.C.

Type KW - V.E.C.
PIPING GUIDES

A. Type ADA Mason Industries or as approved.
ACOUSTICAL ANCHORS
A. Type VPA Mason industries or as approved.

PIPE SUPPORTS WITHIN SHAFTS

A. Type W - Mil
Shearflex - VMCI
Type 200N - VEC

PIPING SUPPORTS

A. All water piping hanger rod isolators shall be one of the following or as approved:
Type PC30 - M.LI.
Type VSHL - V.M.C.1.
Type TK - V.E.C.
Type VXPM - K.D.C.
B. Floor supported water piping shall be mounted on one of the following or as
approved:
Type SLR - M.LI.
Type AWR - V.M.C.1.
Type KW - V.E.C.
C. Floor mounted strainer and storage tank shall be mounted on one of the following

or as approved:

Type SLR - M.LI.
Type AWR - V.M.C.I.
Type KW - V.E.C.

PART 3 - EXECUTION

3.1

GENERAL

A. All equipment, piping, etc. shall be mounted on or suspended from approved
foundations and supports, all as specified herein, or as shown on the drawings.

B. All concrete foundations and supports (and required reinforcing and forms) will be
furnished and installed by another trade. However, this trade shall furnish shop
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drawings showing adequate concrete reinforcing steel details and templates for all
concrete foundations and supports, and all required hanger bolts and other
appurtenances necessary for the proper installation of his equipment. Although
another trade will complete all concrete work, all such work shall be shown in detail
on the shop drawings, prepared by this trade which drawings shall be submitted
showing the complete details of all foundations including necessary concrete and
steel work, vibration isolation devices, etc.

All floor-mounted equipment shall be erected on minimum 4" high concrete pads
over the complete floor area of the equipment, unless specified to the contrary
herein. Wherever hereinafter vibration eliminating devices and/or concrete inertia
blocks are specified, these items shall, in all cases, be in turn mounted upon 4" high
concrete pads unless specified to the contrary herein.

The vibration isolation systems shall be guaranteed to have the deflection indicated
on the schedule on the drawings. Mounting sizes shall be determined by the
mounting manufacturer, and the sizes shall be installed in accordance with the
manufacturer's instructions.

The installed vibration isolation system for each floor or ceiling supported equipment
shall have a maximum lateral motion under equipment start-up or shut down
conditions of 1/4 inch. Motions in excess shall be restrained by approved spring
type mountings.

All mounting systems exposed to weather and other corrosive environments shall
be protected with factory corrosion resistance. All metal parts of mountings (except
springs and hardware) to be hot dip galvanized. Springs shall be cadmium plated
and neoprene coated. Nuts and bolts shall be cadmium plated.

Where steel spring isolation systems are described in the specifications, the
mounting assemblies shall utilize bare springs with the spring diameter not less than
0.8 of the loaded operating height of the spring. Each spring isolator shall be
designed and installed so that the ends of the spring remain parallel during and
after the spring installation. All isolators shall operate in the linear portion of their
load versus deflection curve and have 50% excess capacity without becoming coil
bound.

SUPPORT OF PIPING

A.

The following water piping shall be resiliently supported:
1. All piping in equipment room.

2. Piping outside of equipment room within 50 feet or 100 diameters whichever
is greater of connected rotating equipment.

3. All piping where exposed on roof.
4. Boiler breeching, emergency generator exhaust piping.
Resilient diagonal mountings or other approved devices shall be provided as

required to limit piping motion due to equipment startup or shut down, to a
maximum of 1/8 inch.
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Water piping hanger rod isolators shall contain a steel spring in series with a 1/4
inch acoustical neoprene pad within a steel box retainer. The hanger rod isolator
assembly shall be rigidly supported from the building structure. The installed hanger
rod supported from the spring sub assembly shall not contact the steel box retainer
and clearances in the isolator design shall be capable of accepting a 15
misalignment in any direction from the vertical.

The steel spring element of the assembly shall be designed to have a minimum
surge frequency of 340 HZ and a minimum deflection of 3/4 inch.

Hanger rod isolators for steam and condensate piping including steam pressure
reducing valve stations shall be supported by meals of neoprene-in-shear
mountings providing a minimum static deflection of ¥z inch.

Where supplementary steel is required to support piping, the supplementary steel
shall be sized so that maximum deflection between supports does not exceed 0.08
inches and shall be resiliently supported from the building structure with mountings
as described above. Supported piping from the supplementary steel shall be rigidly
suspended or supported.

Precompressed type hanger rod isolators shall be provided for all water piping
greater than 12 inch diameter and all supplementary steel supports. The
precompression shall be factory set at 75% of rated deflection.

Where isolated water piping 8" and larger is supported directly below exposed steel
beams, attachment to the beam shall be made by means of welded channel beam
attachments located directly under the web of the beam. For piping 6" and smaller
beam clamps may be used in lieu of welding subject to approval of beam clamp
selection.

MAIN CHILLED & HOT WATER PIPING ANCHORS, GUIDES & SUPPORTS

A.

Pipe riser guides, anchors and supports including piping anchors in mechanical
equipment rooms or occupied spaces shall be isolated from the building structure
such that there shall be no direct metal to metal contact of the piping with the
building structure.

PIPING GUIDES

A.

Steel guides shall be welded to the pipe at a maximum spacing of 90°. The outside
diameter of the opposing guide bars shall be smaller than the inside diameter of the
pipe riser clamp in accordance with standard field construction practice. Each end
of the pipe guide shall be rigidly attached to an all directional pipe anchor isolation
mounting which in turn, shall be rigidly fastened to the steel framing within the shaft.

The all directional pipe anchor isolation mountings shall consist of a telescoping
arrangement of two sizes of steel tubing separated by a minimum of %z inch thick
heavy duty neoprene and canvas duck isolation pad. Vertical restraints shall be
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provided by similar material arranged to prevent vertical travel in either direction.
The allowable load on the isolation material shall not exceed 500 psi.

Mountings shall be Type ADA - Mason Industries, Inc., or as approved.

Low temperature piping guides shall be constructed with a 360 10 gauge metal
sleeve around the piping. The thermal insulation requirements for the piping shall
be provided between the piping and the sleeve. Heavy duty neoprene and canvas
duck isolation pad of thickness equal to thermal insulation requirements shall space
the metal sleeve away from the piping with urethane or other suitable thermal
insulation provided in the voids between the pipe-sleeve and isolation pan material.
The metal sleeve outside diameter shall be smaller than the pipe riser clamp inside
diameter in accordance with standard field construction practice. The pipe riser
clamp shall be rigidly attached to the steel framing within the shaft.

ANCHORS

A

The pipe riser clamp at anchor points, shall be welded to the pipe and to pairs of
vertical acoustical pipe anchor mountings which in turn, shall be rigidly fastened to
the steel framing in the pipe shaft.

Acoustical pipe anchor mountings shall be Type VPA Mason Industries, Inc., or as
approved.

SUPPORTS

A

Piping supports within shafts shall be provided with suitable bearing plates and two
layers of 1/4 inch thick ribbed or waffled neoprene pad loaded for 50 psi maximum.
The isolation pads shall be separated with 1/4 inch steel plate.

The isolation pads shall be one of the following or as approved:

Type W - M.LI.
Type Shearflex - V.M.C.I.
Type 200N - V.E.C.

Piping isolation supports at the base of risers shall be two layers of /% inch thick
heavy duty neoprene and canvas duck isolation pad separated by 1/4 inch thick
steel plate. Suitable bearing plates sized to provide a pad loading of 500 psi
maximum shall be provided. The stanchion between the pipe and isolation support
shall be welded to the pipe and welded or bolted to the isolation support. The
isolation support shall be bolted to the floor slab with resilient sleeves and washers.

All pipe support resilient materials shall be HL Mason Industries, Inc., or as
approved.

SHEET METAL & PIPING PENETRATIONS OF SHAFTS, FLOOR SLAB AND/OR
PARTITIONS

A.

There shall be no direct contact of Sheet Metal or piping with shaft walls, floor slabs

VIBRATION ISOLATION
VALE Program Bid Package
15240 - 10



213-1882-091

and/or partition. All uninsulated sheet metal or piping shall be packed with caulking
the full depth of the penetration.

3.8 SCHEDULE

A. See drawings for schedule of equipment
B. Provide vibration isolation per the Schedule below.

Equipment Base Type Isolator
Types

Fans (including AHU) Per Mfr. (7) | Spring

Floor/Roof Supported

VFD

below 300 rpm

301 -450 rpm

451 - 600 rpm

601 - 750 rpm

751 - 850 rpm

851 greater

Suspended Sprg/Neop

Mechanical and Domestic Pump (8)

5HP - greater Conc. Iner. | Spring

Less than S5HP Steel Neoprene

Associated equipment (assoc. w/ Per Mfr. (1)

pumps and piping)

Air Cooled Chillers Per Mfr. Sprng

Mechanical and Domestic Piping (3) as req’d

Floor Supported Spring

Suspended Sprg/Neop

Steam Neoprene

Generator (2) Per Mfr. Restr.
Spring

Transformers (interior Dry Type)

Floor Mounted (4) Per Mfr. Neoprene

Suspended Per Mfr. Neoprene

(1) Same as connected piping and pump.

(2) Manufacturer’'s standard springs.

Static Defl (in.)

(9)
4.0
3.0
3.5
2.0
1.5
1.0
(above+0.25)

2.0

0.50

(1)

2.0

1.0

0.50
0.50

Mason
Ind.

Type (5)

SLF

30N

KSL

MND

SLR

SLR
30N
HD or
ND

SLR

ND
HD

(3) All water and steam piping with MER, but not less than 50 feet of equipment or pressure
reducing stations, and all piping 4 inches and larger within and/or suspended from occupied

floor.

(4) Internal isolation for transformer cores complying with the above tabulated isolation type and
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ratings is acceptable.

All isolation devices are to be Mason Industries or approved equal.

Seismic restraints as required for project are to be separate of vibration isolation devices, and
shall not degrade vibration isolation. Extent and type of seismic restraints by others.
Vibration isolation scheme to consider fan operating force and provide thrust restraint and/or
concrete inertia base in order to limit movement of fan to 1/4 inch at any operating point.
Thrust restraints to have the same deflection as vibration isolation devices.

In-line pumps to be mounted per manufacturer’s recommendations.

Isolator static deflection should be based on the VFD motor’'s lowest expected operating
speed, per suggested schedule.

END OF SECTION 15240
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NEW PASSENGER TERMINAL SECTION 15250 - MECHANICAL INSULATION
DULUTH INTERNATIONAL AIRPORT
DULUTH, MINNESOTA

PART 1 - GENERAL

1.1 SECTION INCLUDES

A

Insulation for ductwork, piping, and equipment as described.

1.2 RELATED DOCUMENTS

A

B.
C.
D

E.

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

Section 15010 - Basic Mechanical Requirements
Section 15250 - Mechanical Insulation.
This section is a part of each Division 15000 Section.

Section 09900 - Painting: Painting insulation jackets.

1.3 REFERENCES

W

o O

m

F.

ANSI/ASTM C553 - Mineral Fiber Blanket and Felt Insulation.

ASTM C335 - Thermal Conductivity of Pipe Insulation.

ANSI/ASTM C612 - Mineral Fiber Block and Board Thermal Insulation.
ASTM E84 - Surface Burning Characteristics of Building Materials.
NFPA 255 - Surface Burning Characteristics of Building Materials.

UL 723 - Surface Burning Characteristics of Building Materials.

1.4 QUALITY ASSURANCE

A

Applicator: Company specializing in ductwork insulation application with three years
minimum experience.

Insulation Materials: Insulation materials shall be manufactured at facilities certified
and registered to conform to ISO 9000 Quality Standard.

Insulation shall have composite (insulation, jacket or facing, and adhesive used to
adhere the facing or jacket to the insulation) fire and smoke hazard ratings as
tested by procedure ASTM E.84, NFPA 255 or UL 723 not exceeding:

Flame Spread: 25
Smoke Developed: 50
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Accessories such as adhesives, mastics, cements, and tapes for fittings
shall have the same component rating as listed above. All products or their
shipping cartons shall bear a label indicating that flame and smoke ratings
do not exceed requirements. Treatment of jackets or facings to impart
flame and smoke-safety shall be permanent. The use of water soluble
treatments is prohibited.

Asbestos shall not be used in the manufacture of insulation products.

1.5 SUBMITTALS

A

B.

C.

Submit product data under provisions of Section 01300.

Include product description, list of materials and thickness for each service, and
locations.

Submit manufacturer's installation instructions under provisions of Section 01300.

PART 2 - PRODUCTS

2.1 GENERAL

A.

C.

All fiberglass insulation products, specified herein, shall be manufactured from
recycled glass with a minimum of 30% post consume recycled content by weight.
Contractor shall submit manufacturers certification of recycled content for
approval.

1. All fiberglass insulation products used for ductwork, piping, or equipment
insulation shall be formaldehyde free.

Adhesives:

1. All adhesives used on this project shall be of the type having limited
capability to emit volatile organic compounds. Each adhesive shall meet
the following emission factor limits:

Total VOC'’s 10.0 mg/m3/hr.
Formaldehyde 0.05mg/m3/hr.

2-Ethyl-1-Hexanol 3.0 mg/m3/hr.

2. The contractor shall submit a cut sheet and MSDS sheet for each
adhesive to be used in the building mechanical system, highlighting VOC
limits.

Sealants:

1. All sealants used in mechanical systems shall be of the low volatile

organic compound emitting type. All sealants shall have emission
characteristics that do not exceed a VOC limit of 250 g/L. The contractor
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shall provide a cut sheet and MSDS sheet for each sealant to be used in
the building mechanical system, highlighting VOC limits.

2.2 INSULATION FOR PIPING

A

Piping systems described shall be insulated as follows, including all
flanges, fittings, valves, expansion joints, vents, drains and all other parts
of the system. All piping subject to freezing such as in outdoor air or
discharge plenums or outdoors shall be insulated with a minimum of 2"
insulation.

Insulation on all cold surfaces must be applied with a continuous
unbroken vapor seal. Hangers, supports, anchors, etc. that are secured
directly to cold surfaces must be adequately insulated and vapor sealed
to prevent condensation.

Insulation for outdoor piping shall be as described in Weatherproofing
Finishes for Outdoor Insulation.

Schedule of Insulation Type and Minimum Thickness:

Piping System Thickness Type
Chilled water supply and return 1" P-1
Up to 1 '2" 2" and over 1-1/2" P-1
Hot-cold supply and return,

mains and run outs 72" (45°F to

170°F)

Up to 1-1/2" |.P.S. 1-1/2" P-1
2"to 6" I.LP.S. 2" P-1
Over 6" I.P.S. 2-1/2" P-1
Refrigerant suction 1-1/2" P-1
Outdoor domestic water (for 2" P-1
lengths see Plumbing

Drawings)

Drain from A.C. units, fan coll VL" P-2
units, cooling coil drip pans,

and miscellaneous piping

subject to sweating.

Domestic make-up water. V2% P-2
Hot water supply and return

(100°F to 205°F)

up to 1-1/2" 1" P-3
2" and above 2" P-3
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Piping System

Low pressure steam (0 to 15
psig) condensate return,
humidification steam and
condensate pump discharge up
to 1-12"1.P.S. 2" to 6" I.P.S.
over 6"

Steam humidification piping

Snow melting supply and
return.

Up to 1-1/2"

2" and above

Fuel oil supply and return.
Steam safety and relief.

Engine exhaust and muffler.

Type P-1 Glass Fiber for Cold Pipes:

1.

Type P-2 Glass Fiber for Anti-Sweat Insulation:

1.

Thickness

1-1/2"
3"
3-1/2"

Same as
low
pressure
steam

piping.

213-1882-091
Type

'U'IU'U
W ww

Same as
low
pressure
steam

piping.

P-3
P-3
P-3

Insulation shall be glass fiber with a maximum K factor of .24 at 75
degrees F mean temperature with factory applied all-service jacket.

Insulation shall be rigid, molded, one-piece, fiberglass insulation that is
bonded with thermosetting resin, similar to Schuller Micro-Lok with AP-T

Plus Jacket.

The longitudinal lap of the All Purpose Jacket shall have a pressure
sensitive tape lap sealing system. Butt joints shall be sealed using

manufacturer supplied butt strips.

All fittings, valves, flanges and pipe terminations shall be fully insulated
with glass fiber insulation and molded fitting covers. Thickness of
insulation shall be at least as great as that on the adjoining pipe and shall

be vapor sealed.

Flange insulation shall extend a minimum of 1" beyond the end of the
bolts, and the bolt area shall be filled with Mineral Wool Cement.

Same material and application techniques as for Type P-1.

Type P-3 Glass Fiber for Hot Pipes:
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Insulation shall be glass fiber with a maximum K factor of .24 at 75
degrees mean temperature and shall be furnished with a factory applied
all-service jacket.

Insulation shall be capable of continuous service at a pipe temperature of
450°F without oxidation, burnout of binders, or development of odors or
smoke.

Insulation shall be rigid, molded, one piece fiberglass insulation that is
bonded with thermosetting resin, similar to Schuller Micro-Lok with AP-T
Plus Jacket.

The longitudinal lap of the All Purpose Jacket shall have a pressure
sensitive tape sealing system. Butt joints shall be sealed using
manufacturer supplied butt strips.

All fittings, valves, flanges and pipe terminations shall be fully insulated
with glass fiber insulation and molded fitting covers. Thickness of
insulation shall be at least as great as that on the adjoining pipe.

Flange insulation shall extend a minimum of 1" beyond the end of the
bolts, and the bolt area shall be filled with Mineral Wool Cement.

Type P-4 Calcium Silicate Pipe Insulation:

1.

Insulation shall be 11 Ibs per cu. ft. density molded hydrous calcium
silicate with a maximum K factor of 0.42 at 200 degrees F. mean
temperature. Insulation shall be fastened in place with 16 gauge copper-
clad wire on 18" maximum centers.

Fittings and valves for pipe sizes smaller than 4" shall be insulated and
finished with Insulating and Finishing Cement to a thickness equal to the
adjoining pipe insulation. Fittings and valves for pipe sizes 4" and larger
shall be insulated with segments of the molded insulation wired securely
in place and finished with a smoothing coat of finishing cement.

Provide insulation of thickness shown for piping which is electrically traced. Note
that insulation is to be provided by this trade over electric tracing provided by the
electrical trade. Insulation Types are as specified under "Insulation For Piping".

1.

The following piping shall be specially insulated:

(a) Outdoor Condenser Water

(b) Outdoor Domestic Water

Staples for fastening shall not be used in order to prevent possible short
circuiting of electric wires. Use stainless steel bands.

All piping shall be insulated as described under "Insulation For Piping"
except thicknesses shall not be less than as follows:

275" for all pipe sizes. -20°F
OUTDOOR
DESIGN
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INSULATION FOR SHEET METAL

Note that ductwork and casings which are acoustically lined, as described
elsewhere, need not be insulated on the exterior.

The exception to the above is that acoustically lined ductwork above roof shall be
insulated on the exterior.

Insulate sheet metal as follows:

1. All air conditioned and/or heated low pressure supply ductwork from fan
discharge and from devices which reduce air pressure to diffusers, grilles
and registers including diffuser plenums - 1-1/2" Type D-1 for round ducts
and concealed rectangular ducts - 1" Type D-2 for exposed rectangular
ducts.

(a) Note that insulation (with vapor barrier) shall be continuous across
all duct joints, hot water reheat coil pipe bends (insulated end
caps), diffusers, etc. so as to provide a continuous, fully insulated
with uninterrupted vapor barrier from the fan discharge to the
diffusers.

2. All return air ductwork in non-conditioned spaces shall be insulated
similar to low pressure supply ductwork.

(a) Ceilings of conditioned spaces shall not require return ductwork
insulation except for ceiling space located below roofs where
return ductwork shall be insulated similar to low pressure supply
ductwork.

(b) Note that insulation (with vapor barrier) shall be continuous across
all duct joints, hot water reheat coil pipe bends (insulated end
caps), diffusers, etc. so as to provide a continuous, fully insulated
with uninterrupted vapor barrier from the fan discharge to the
diffusers.

3. All medium pressure ductwork from fan discharge to any air terminal
device which reduces air pressure -1-1/2" Type D-1 for round ducts and
concealed rectangular. 1" Type D-2 for exposed rectangular ducts. All
low pressure ductwork from air terminal device which reduces pressure to
diffusers, grilles, and registers - 1-1/2" Type D-1.

(a) Note that insulation (with vapor barrier) shall be continuous across
all duct joints, hot water reheat coil pipe bends (insulated end
caps) diffusers, etc. so as to provide a continuous, fully insulated
with uninterrupted vapor barrier from the fan disch