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SECTION 15010 - BASIC MECHANICAL REQUIREMENTS

PART 1 - GENERAL

1.1

A.

1.2

13

1.4

RELATED DOCUMENTS:

Drawings and general provisions of Contract, including The General Conditions of the Contract
for Construction, General and Supplementary Conditions and Division-1 Conditions
specification sections apply to the Division 15 specifications and drawings.

Related Sections: Refer to all sections in Division 15. Refer to Division 16 specification section
and Division 16 drawings.

SUMMARY:

This Section specifies the basic requirements for mechanical installations and includes
requirements common to more than one section of Division 15. It expands and supplements
the requirements specified in Division 1.

PROJECT CONDITIONS:

The Contractor shall be required to attend a mandatory pre-bid walk-thru and shall make
themselves familiar with the existing conditions. No additional costs to the Owner shall be
accepted for additional work for these existing conditions.

Field verify all existing conditions prior to submitting bids.
Report any existing damaged equipment or systems to the Owner prior to any work.

Protect all mechanical and electrical work against theft, injury or damage from all causes until it
has been tested and accepted.

Be responsible for all damage to the property of the Owner or to the work of other contractors
during the construction and guarantee period. Repair or replace any part of the work which
may show defect during one year from the final acceptance of all work. Provided such defect
is, is in the opinion of the Architect, due to imperfect material or workmanship and not due to
the Owner's carelessness or improper use.

ACCESSIBILITY:

Install equipment and materials to provide required access for servicing and maintenance.
Coordinate the final location of concealed equipment and devices requiring access with final
location of required access panels and doors. Allow ample space for removal of all parts that
require replacement or servicing.

Extend all grease fittings to an accessible location.

Furnish hinged steel access doors with concealed latch, whether shown on drawings or not, in
all walls and ceilings for access to all concealed valves, shock absorbers, air vents, motors,
fans, balancing cocks, and other operating devices requiring adjustment or servicing. Refer to
Division 1 for access door specification and Division 15 for duct access door requirements.

The minimum size of any access door shall not be less than the size of the equipment to be
removed or 12 inches x 12 inches if used for service only.
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E. Furnish doors to trades performing work in which they are to be built, in ample time for
building-in as the work progresses. Whenever possible, group valves, cocks, etc., to permit
use of minimum number of access doors within a given room or space.

F. Factory manufactured doors shall be of a type compatible with the finish in which they are to
be installed. In lieu of these doors, approved shop fabricated access doors with DuroDyne
hinges may be used.

G. Access doors in fire-rated walls and ceilings shall have equivalent U.L. label and fire rating.

15 ROUGH-IN:

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

B. Refer to equipment shop drawings and manufacturer's requirements for actual provided
equipment for rough-in requirements.

1.6 REQUIREMENTS OF REGULATORY AGENCIES:

A. Refer to Division 1.

B. Execute and inspect all work in accordance with all Underwriters, local and state codes, rules
and regulations applicable to the trade affected as a minimum, but if the plans and/or
specifications call for requirements that exceed these rules and regulations, the greater
requirement shall be followed. Follow recommendations of NFPA, SMACNA, EPA, OSHA and
ASHRAE.

C. Comply with standards in effect at the date of these Contract Documents, except where a
standard or specific date or edition is indicated.

D. The handling, removal and disposal of regulated refrigerants shall be in accordance with U.S.
EPA, state and local regulations.

E. The handling, removal and disposal of lead based paint and other lead containing materials
shall comply with EPA, OSHA, and any other Federal, State, or local regulations.

F. After entering into contract, Contractor will be held to complete all work necessary to meet
these requirements without additional expense to the Owner.

1.7 REQUIREMENTS OF LOCAL UTILITY COMPANIES:

A. Comply with rules and regulations of local utility companies. Include in bid the cost of all
valves, valve boxes, meter boxes, meters and such accessory equipment which will be
required for the project.

1.8 PERMITS AND FEES:

A. Refer to Division 1.

B. Contractor shall arrange for and pay for all inspections, licenses and certificates required in
connection with the work.
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1.9

A.

MECHANICAL INSTALLATIONS:

Drawings are diagrammatic in character and do not necessarily indicate every required offset,
valve, fitting, etc.

Drawings and specifications are complementary. Whatever is called for in either is binding as
though called for in both.

Drawings shall not be scaled for rough-in measurements or used as shop drawings. Where
drawings are required for these purposes or have to be made from field measurement, take the
necessary measurements and prepare the drawings.

Before any work is installed, determine that equipment will properly fit the space; that required
piping grades can be maintained and that ductwork can be run as contemplated without
interferences between systems, with structural elements or with the work of other trades.

Coordinate the installation of mechanical materials and equipment above and below ceilings
with suspension system, light fixtures, and other building components.

1. Coordinate ceiling cavity space carefully with all trades. In the event of conflict, install
mechanical and electric systems within the cavity space allocation in the following order
of priority.

a. Plumbing waste, vent piping and roof drain mains and leaders.
b. Supply, return and exhaust ductwork.

C. Fire sprinkler mains and leaders.

d. Electrical conduit.

e. Domestic hot and cold water, medical gas piping.

f. Fire sprinkler branch piping and sprinkler runouts.

Verify all dimensions by field measurements.

Arrange for chases, slots, and openings in other building components to allow for mechanical
installations.

Coordinate the installation of required supporting devices and sleeves to be set 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. Give particular attention to large equipment requiring positioning
prior to closing-in the building.

Coordinate the cutting and patching of building components to accommodate the installation of
mechanical equipment and materials.

Where mounting heights are not detailed or dimensioned, install mechanical services and
overhead equipment to provide the maximum headroom possible.

Install mechanical equipment to facilitate 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.
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M. 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.

1.10 BELTS, SHEEVES, IMPELLERS:

A. The Mechanical Contractor shall coordinate with the Test and Balance Contractor and supply
correctly-sized drive belts, sheeves, and trimmed impellers.

1.11 EXCAVATING AND BACKFILLING:

A. General:

1. Provide all necessary excavation and backfill for installation of mechanical work in
accordance with Division 2.
2. In general, follow all regulations of OSHA as specified in Part 1926, Subpart P,

"Excavations, Trenching and Shoring.” Follow specifications of Division 15 as they refer
specifically to the mechanical work.

B. Contact Owners of all underground utilities to have them located and marked, at least 2
business days before excavation is to begin. Also, prior to starting excavation brief employees
on marking and color codes and train employees on excavation and safety procedures for
natural gas lines. When excavation approaches gas lines, expose lines by carefully probing
and hand digging.

C. Provide all necessary pumping, cribbing and shoring.

D. Walls of all trenches shall be a minimum of 6 inches clearance from the side of the nearest
mechanical work. Install pipes with a minimum of 6 inches clearance between them when
located in same trench.

E. Pipe Trenching:

1. Dig trenches to depth, width, configuration, and grade appropriate to the piping being
installed. Dig trenches to 6inches below the level of the bottom of the pipe to be
installed. Install 6inches bed of pea gravel or squeegee, mechanically tamp to provide a
firm bed for piping, true to line and grade without irregularity. Provide depressions only
at hubs, couplings, flanges, or other normal pipe protrusions.

F. Backfilling shall not be started until all work has been inspected, tested and accepted. All
backfill material shall be reviewed by the soils engineer. In no case shall lumber, metal or
other debris be buried in with backfill.

1. Provide warning tape for marking and locating underground utilities. Tape shall be
specifically manufactured for this purpose and shall be polyethylene film, 6inches wide,
0.004 inches thick and have a minimum strength of 1750' psi. Tape shall carry
continuous inscription naming the specific utility.
a. Tape shall have magnetic strip and be used for exterior underground system only.

G. Trench Backfill:

1. Backfill to 12 inches above top of piping with pea gravel or squeegee, the same as used
for piping bed, compact properly.
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1.12

2. Continue backfill to finish grade, using friable material free of rock and other debris.
Install in 6 inch layers, each properly moistened and mechanically compacted prior to
installation of ensuing layer. Compaction by hydraulic jetting is not permissible.

After backfilling and compacting, any settling shall be refilled, tamped, and refinished at this
contractor's expense.

This contractor shall repair and pay for any damage to finished surfaces.

Complete the backfilling near manholes using pea gravel or squeegee, installing it in 6 inch lifts
and mechanically tamping to achieve 95 percent compaction.

Use suitable excavated material to complete the backfill, installed in 6 inch lifts and
mechanically compacted to seal against water infiltration. Compact to 95 percent for the upper
30 inches below paving and slabs and 90 percent elsewhere.

CUTTING AND PATCHING:

This Article specifies the cutting and patching of mechanical equipment, components, and
materials to include removal and legal disposal of selected materials, components, and
equipment.

Refer to Division 1.

Do not endanger or damage installed work through procedures and processes of cutting and
patching.

Arrange for repairs required to restore other work, because of damage caused as a result of
mechanical installations.

No additional compensation will be authorized for cutting and patching work that is
necessitated by ill-timed, defective, or non-conforming installations.

Perform cutting, fitting, and patching of mechanical equipment and materials required to:

Uncover work to provide for installation of ill-timed work;

Remove and replace defective work;

Remove and replace work not conforming to requirements of the Contract Documents;
Remove samples of installed work as specified for testing;

Install equipment and materials in existing structures;

Upon written instructions from the Architect/Engineer, 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.

oukwhpE

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

Provide and maintain an approved type of temporary partitions or dust barriers adequate to
prevent the spread of dust and dirt to adjacent areas. Temporary partitions must not impede
access to building egress.
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1.13

1.14

1.15

Locate identify, and protect mechanical and electrical services passing through remodeling or
demolition area and serving other areas required to be maintained operational. When services
must be interrupted, provide temporary services for the affected areas and notify the Owner
prior to changeover.

TEMPORARY FACILITIES:
Light, Heat, Power, Etc.:

1. Responsibility for providing temporary electricity, heat and other facilities shall be as
specified in Division 1.

Use of Permanent Building Equipment for Temporary Heating or Cooling:

1. Permanent building equipment shall not be used without written permission from the
Owner. If this equipment is used for temporary heating or cooling, it shall be adequately
maintained per manufacturer's instructions and protected with filters, strainers, controls,
reliefs, etc. Steam and hydronic systems shall be flushed and chemically treated. All
filters required for the construction period shall be equivalent to the filters required for
the final installation. All filters shall be replaced at the time of substantial completion.
The guarantee period of all equipment used shall not start until the equipment is turned
over to the Owner for his use.

Refer to AIA Document A 201-1987, paragraph 9.6.6, 9.9 and 11.3.11.
PRODUCT OPTIONS AND SUBSTITUTIONS:

Refer to the Instructions to Bidders and Division 1. "PRODUCTS, OPTIONS AND
SUBSTITUTION".

Materials and equipment of equivalent quality may be substituted for those scheduled or
identified by name on the drawings if so reviewed by the Architect/Engineer prior to bidding.
This may be done by submitting to the Architect/Engineer at least seven (7) working days prior
to the bid date a letter in triplicate requesting prior review. This submittal shall include all data
necessary for complete evaluation of the product.

MECHANICAL SUBMITTALS:
Refer to the Conditions of the Contract (General and Supplementary), Division 1.

1. All mechanical submittals shall be submitted by specification section submitted at one
time. "Piece-Meal" or "Partial" submittals will be returned, unless prior approval from the
Engineer has been obtained.[Exception-multiple bid pack process].

2. The Contractor shall identify any "long lead time" items which may impact the overall
project schedule. If these submittal requirements affect the schedule, the Contractor
shall identify the impacts and confer with the Engineer within two weeks of entering into
the contract.

3. At least one copy of the first submittal package shall be provided in expandable, 3 post,
hard back binders, sized to fit all future submittals for this job. The cover shall be
identified with the job name, Owner's project number, date, prime contractor's name,

etc.
4, Each submittal shall be tabbed by the mechanical specification section it is specified in.
5. An index shall be provided which includes:
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1.16

Product

Plan Code (if applicable)

Specification Section

. Manufacturer and Model Number

6. Fire protection and coordination drawings do not apply to the above. These drawings
may be submitted in a separate submittal.

cooTp

The manufacturer's material or equipment listed in the schedule or identified by name on the
drawings are the types to be provided for the establishment of size, capacity, grade and
quality. If alternates are used in lieu of the scheduled names, the cost of any changes in
construction required by their use shall be borne by Contractor.

All equipment shall conform to the State and/or local Energy Conservation Standards.

Submittal of shop drawings, product data, and samples will be accepted only when submitted
by and stamped by the Contractor. Data submitted from subcontractors and material suppliers
directly to the Engineer will not be processed unless prior written approval is obtained by the
Contractor.

Before starting work, prepare and submit to the Architect/Engineer six (6) sets of all shop
drawings and descriptive equipment data required for the project. Unless each item is
identified with specification section and sufficient data to identify its compliance with the
specifications and drawings, the item will be returned "Revise and Resubmit”. Where an entire
submittal package is returned for action by the Contractor, the Engineer will mark up two sets,
keep one, and return the rest. Continue to submit six (6) sets of any individual shop drawings,
product data or samples which were returned without a "make corrections noted" or "no
exceptions taken" action, until they are so marked. When a "Make Corrections Noted" is
received, make the required corrections for inclusion in the operation and maintenance
manual. Submittals marked "Make Corrections Noted" shall not be resubmitted during the
submittal process.

The Design Professionals review and appropriate action on submittals, such as shop drawings,
product data, samples and other data, as required by the Design Professional, is only for the
limited purpose of checking for conformance with the design concept and the information
expressed in the contract documents. This review shall not include review of the accuracy or
completeness of details, such as quantities, dimensions, weights or gauges, fabrication
processes, construction means or methods, coordination of the work with other trades or
construction safety precautions, all of which are the sole responsibility of the Contractor. The
Design Professional’s review shall be conducted with reasonable promptness while allowing
sufficient time in the Design Professional’s judgment to permit adequate review. Review of a
specific item shall not indicate that the Design Professional has reviewed the entire assembly
of which the item is a component. The Design Professional shall not be responsible for any
deviations from the contract documents not brought to the attention of the Design Professional
in writing by the Contractor. The Design Professional shall not be required to review partial
submissions or those for which submissions of correlated items have not been received.

SPECIFIC CATEGORY SUBMITTAL REQUIREMENTS:

Product Data:

1. Where pre-printed data covers more than one distinct product, size, type, material, trim,
accessory group or other variation, mark submitted copy with black pen to indicate

which of the variations is to be provided.
2. Delete or mark-out portions of pre-printed data which are not applicable.

BASIC MECHANICAL REQUIREMENTS 15010 -7
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1.17

3. Where operating ranges are shown, mark data to show portion of range required for
project application.
4. For each product, include the following:
a. Sizes.
b. Weights.
C. Speeds.
d. Capacities.
e. Piping and electrical connection sizes and locations.
f. Statements of compliance with the required standards and regulations.
g. Performance data.
h. Manufacturer's specifications.

Shop Drawings:

1. Shop Drawings are defined as mechanical system layout drawings prepared specifically
for this project, or fabrication and assembly type drawings of system components to
show more detail than typical pre-printed materials.

2. Prepare Mechanical Shop Drawings, except diagrams, to accurate scale, min 1/8”-1'-0",
unless otherwise noted.

a. Show clearance dimensions at critical locations.
b. Show dimensions of spaces required for operation and maintenance.
C. Show interfaces with other work, including structural support.

Test Reports:

1. Submit test reports which have been signed and dated by the firm performing the test.
2. Prepare test reports in the manner specified in the standard or regulation governing the
test procedure (if any) as indicated.

Required submittals:

1. Provide submittals for each item of equipment specified or scheduled in the contract
documents. See table at the end of this section.

If more than two submittals (either for product data, shop drawings, record drawings, or test
and balance reports) are made by the contractor, the Owner reserves the right to charge the
contractor for subsequent reviews by their consultants. Such extra fees shall be deducted
from payments by the Owner to the contractor.

MECHANICAL COORDINATION DRAWINGS:

Prepare and submit a set of coordination drawings as necessary or required by the Engineer
showing major elements, components, and systems of mechanical equipment and materials in
relationship with other building components. Prepare drawings to an accurate scale of 1/4"-
1'-0" or larger. Indicate the locations of all equipment and materials, including pipe and duct
elevations, clearances for installing and maintaining insulation, servicing and maintaining
equipment, valve stem movement, and similar requirements. Indicate movement and
positioning of large equipment into the building during construction.

Prepare floor plans, reflected ceiling plans, elevations, sections, and details to conclusively
coordinate and integrate all installations. Show work of all trades involved in locations where
space is limited, and where sequencing and coordination of installations are of importance to
the efficient flow of the work, including (but not necessarily limited to) ductwork, pneumatic
tube system, piping, fire protection, electrical conduit, switchgear. Provide coordination
drawings for the following:

BASIC MECHANICAL REQUIREMENTS 15010 -8
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1. Mechanical equipment room layouts;
2. Specific equipment installations, including:
a. Chillers;
b. Tanks and heat exchangers;
C. Air handling units;
d. Pumps
3. Work in pipe spaces, chases, trenches, and tunnels;
a. Exterior wall penetrations;
b. Ceiling plenums which contain piping, ductwork pneumatic tube systems, or
equipment in congested arrangement;
C. Installations in mechanical riser shafts, at typical sections and crucial offsets and
junctures;
d. Exterior underground lines in common excavation;

o

Roof plan showing equipment intakes, exhausts and plumbing vents.
1.18 PRODUCT LISTING:

A. Prepare listing of major mechanical equipment and materials for the project, within (2) two
weeks of signing the Contract Documents and transmit to the Architect. A sample schedule is
included at the end of this section to complete this requirement.

B. Unless otherwise specified, all materials and equipment shall be of domestic (USA)
manufacture and shall be of the best quality used for the purpose in commercial practice.

1. Provide all information requested.
2. Submit this listing as a part of the submittal requirement specified in Division 1,
"PRODUCTS AND SUBSTITUTION."

C. When two or more items of same material or equipment are required (plumbing fixtures,
pumps, valves, air conditioning units, etc.) they shall be of the same manufacturer. Product
manufacturer uniformity does not apply to raw materials, bulk materials, pipe, tube, fittings
(except flanged and grooved types), sheet metal, wire, steel bar stock, welding rods, solder,
fasteners, motors for dissimilar equipment units, and similar items used in work, except as
otherwise indicated.

1. Provide products which are compatible within systems and other connected items.
1.19 SCHEDULE OF VALUES:

A. Within 30 days of award of this contract, submit a schedule of values, based on the contract
amount for the following categories:

1. Site Utilities;
2. Plumbing;
3. Fire Protection;
4. HVAC:
a. Equipment,
b. Sheet Metal,
C. Piping,
d. Insulation,
e. Test and Balancing,
f. Specialty Systems,
g. Temperature Controls.

BASIC MECHANICAL REQUIREMENTS 15010 -9
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1.20

1.21

1.22

5. Demolition;
a. Miscellaneous.
NAMEPLATE DATA:

Provide permanent operational data nameplate on each item of mechanical equipment,
indicating manufacturer, product name, model number, serial number, capacity, operating and
power characteristics, labels of tested compliances, and similar essential data. Locate
nameplates in an accessible location.

DELIVERY, STORAGE, AND HANDLING:
Refer to Division 1.

Deliver products to project properly identified with names, model numbers, types, grades,
compliance labels, and similar information needed for distinct identifications; adequately
packaged and protected to prevent damage or contamination during shipment, storage, and
handling.

Store equipment and materials at the site, unless off-site storage is authorized in writing.
Protect stored equipment and materials from damage, dirt, dust and moisture.

Coordinate deliveries of mechanical materials and equipment to minimize construction site
congestion. Limit each shipment of materials and equipment to the items and quantities
needed for the smooth and efficient flow of installations.

Provide factory-applied plastic end-caps on each length of pipe and tube, except for concrete,
corrugated metal, hub-and-spigot, clay pipe. 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. Elevate above grade and enclose with durable, waterproof
wrapping. When stored inside, do not exceed structural capacity of the floor.

Protect flanges, fittings, and specialties from moisture and dirt by inside storage and enclosure,
or be packaging with durable, waterproof wrapping.

RECORD DOCUMENTS:
Refer to Division 1. The following paragraphs supplement the requirements of Division 1.

Keep a complete set of record document prints in custody during entire period of construction
at the construction site. Documents shall be updated on a weekly basis.

Mark Drawing Prints to indicate revisions to piping and ductwork, size and location both
exterior and interior; including locations of coils, dampers and other control devices, filters,
boxes, and similar units requiring periodic maintenance or repair; actual equipment locations,
dimensioned from column lines; actual inverts and locations of underground piping; concealed
equipment, dimensioned to column lines; mains and branches of piping systems, with valves
and control devices located and humbered, concealed unions located, and with items requiring
maintenance located (i.e., traps, strainers, expansion compensators, tanks, etc.); Change
Orders; concealed control system devices. Changes to be noted on the drawings shall include
final location of any piping or ductwork relocated more than 1foot-Oinches from where shown
on the drawings.
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1.23

1.24

At the completion of the project, obtain from the Architect a complete set of the Mechanical
Construction Documents in the electronic format used by the design team. This set will include
all revisions officially issued through the Architect. The Contractor shall transfer all revisions
noted on the record document prints to the electronic drawings. The Contractor shall transmit
the final record documents in the electronic format used on the project to the Architect. This
contract will not be considered completed until these record drawings have been received and
reviewed by the Architect/Engineer.

OPERATION AND MAINTENANCE DATA:
Refer to Division 1.
OR

No laterthan [ ] four (4) weeks prior to the completion of the project, make up [ ]
minimum of four sets of operating and maintenance manuals, as specified in Sections of
Division 1.

The testing and balancing report shall be submitted and received by the Engineer at least
fifteen calendar days prior to the contractor's request for final observation time frame
requirements. Include in the O & M Manual after review with "No Exceptions Taken" has been
accomplished.

In addition to the information required above / by Division 1 for Maintenance Data, include the
following information:

1. Description of mechanical equipment, function, normal operating characteristics and
limitations, performance curves, engineering data and tests, and complete nomenclature
and commercial numbers of all replaceable parts.

2. Manufacturer's printed operating procedures to include start-up, break-in, routine and
normal operating instructions; regulation, control, stopping, shut-down, 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, lubrication charts and schedules, including Contractor lubrication
reports.

5. Manufacturer's service manuals for all mechanical equipment provide under this
contract.

6. Include the valve tag list.

7 Name, Address and Telephone number of party to be contacted for 24-hour service for

each item of equipment.

8. Starting, stopping, lubrication, equipment identification numbers and adjustment clearly
indicated for each piece of equipment.
9. Complete parts list.

10. Mechanical warranties.

This contract will not be considered completed nor will final payment be made until all specified
material, including testing and balancing report, is received in this operating and maintenance
report and the manual is reviewed by the Architect/Engineer.

LUBRICATION OF EQUIPMENT:

Refer to Division 1. The following paragraphs supplement the requirements of Division 1.

BASIC MECHANICAL REQUIREMENTS 15010-11
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1.25

1.26

1.27

Contractor shall properly lubricate all mechanical pieces of equipment which he provided
before turning the building over to the Owner. He shall attach a linen tag or heavy duty
shipping tag on the piece of equipment showing the date of lubrication and the type and brand
of lubricant used.

Furnish the Engineer with a typewritten list included in the O and M manuals of each item
lubricated and type of lubricant used, no later than two (2) weeks before completion of the
project, or at time of acceptance by the Owner of a portion of the building and the mechanical
systems involved.

DEMOLITION:
Refer to Division 1. The following paragraphs supplement the requirements of Division 1.

During the demolition phase of this contract it is the responsibility of this Contractor to carefully
remove existing equipment, piping or ductwork and related items either as shown on the
demolition drawings as being removed, or as required for the work. These items shall be
tagged, protected from damage, and stored as directed by the Architect. A list of all items
stored shall be turned over to the Architect. At the completion of the remodeling work or when
directed by the Architect, all stored items not reused or wanted by the Owner shall be removed
from the premises. Disposition of items not reused is by the direction of the
Architect/Engineer.

1. Return existing thermostats to the owner.
2. Return all demolished control valves and devices to the Owner.
3. Return existing plumbing fixtures to the Owner.

The location of existing equipment, pipes, ductwork, etc., shown on the drawings has been
taken from existing drawings and is, therefore, only as accurate as that information. All
existing conditions shall be verified from field measurements with necessary adjustment being
made to the drawing information.

If asbestos material, in any form, is discovered by this contractor in the process of his work, he
shall report such occurrence to the Architect/Owner immediately. The Architect/Owner will
determine the action to be taken for the asbestos removal, which is not a part of the work to be
done under this Division.

WARRANTIES:

Refer to the Division 1 for procedures and submittal requirements for warranties. Refer to
individual equipment specifications for warranty requirements. In any case the entire
mechanical system shall be warranted no less than one year from the time of acceptance by
the Owner.

Compile and assemble the warranties specified in Division 15, into a separated set of vinyl
covered, three ring binders, tabulated and indexed for easy reference / the operating and
maintenance manuals.

Provide complete warranty information for each item to include product or equipment to include
date or beginning of warranty or bond; duration of warranty or bond; and names, addresses,
and telephone numbers and procedures for filing a claim and obtaining warranty services.
CLEANING:

Refer to Division 1.
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B. Refer to Division 15, "TESTING, ADJUSTING AND BALANCING" for requirements for
cleaning filters, strainers, and mechanical systems prior to final acceptance.
1.28 PROJECT CLOSEOUT:
A. In addition to the requirements specified in Division 1, complete the requirements listed below.

B. The Contractor shall be responsible for the following Mechanical Checklist either by performing
and/or coordinating such items prior to applying for certification of substantial completion.

1. Refer to individual specification sections for additional requirements.

C. Mechanical Checklist

“ EDIT NOTE: Edit matrix carefully and include X's in boxes where needed especially closeout

items.
SPEC ITEM REQUIREMENTS
SECTION ,
SUBMITTALS SUPPLEMENTAL 5 I;: At completion of project
o a _1 | obtain owners sign off
2 & é that has received the
o Ww | w following:
wE [ =
xwn o <
0 c = E E £ <§E 5 (%) £
) B ° x |[oz = Z |23 ] 2
£ S - S - @) =0 < = | £S5 = £
§3 BE([2=| © oo |on| EB |58 |£2| 3
o 5} w <2 = oL 2
%5 g8 |20 = z |£S]| fo § |Fa |&2 a
15010 EQUIPMENT WARRANTIES X
15010 0O&M MANUALS
15010 COORDINATION X
DRAWINGS
15010 RECORD DRAWINGS X X X
15040 MOTORS, STARTERS AND X X X x* X x®
DRIVES
15040 VARIABLE SPEED DRIVES X X X X X X X X
15050 MECHANICAL FIRE X X X
STOPPING
15055 PIPE X X X X
15055 PIPE FLUSH/CLEAN X X X
15055 PIPE DISINFECTION X X X X
(POTABLE H,0)
15100 VALVES X X
15120 PIPING SPECIALTIES X X
15125 PIPE EXPANSION JOINTS X X
15135 METERS AND GAUGES X X x® X
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SPEC ITEM REQUIREMENTS
SECTION ,
SUBMITTALS SUPPLEMENTAL | I;: At completion of project
H_J a _. obtain owners sign off
2 & é that has received the
o w w following:
= @ =
xwm 10 <
=
> k= b4 4= -
%) £ = < = < | © ) <
2| 3 |e= 5 o8| 2| E |23 |8 &
83 | Sgl3=| & | g |°@| =4 5|52 |22 ¢
<] 3] w 2] =E g2 =
%5 £8 | 2o = [+ = > rol ¥ |Fa a s a
15140 SUPPORTS AND ANCHORS X X X
15190 MECHANICAL X X X
IDENTIFICATION
15241 VIBRATION CONTROL X X X X X
15250 MECHANICAL INSULATION X X
15300 FIRE PROTECTION X X X X X X X
15411 WATER DISTRIBUTION X X X X X
PIPING
15420 DRAINAGE & VENT X X X X
SYSTEMS
15440 PLUMBING FIXTURES X X X
15453 PLUMBING PUMPS X X
15456 WATER TREATMENT X X X X X X X
15456 TREATMENT X X
15456 TREATMENT CHEMICALS X X
15456 SYSTEM CLEANING® X X X
15456 BOILER CLEANING X X
15458 WATER HEATERS X X X
15488 NATURAL GAS SYSTEMS X X X X X
15517 GLYCOL SYSTEMS X X X X X X
15535 REFRIGERATION X X
SPECIALTIES
15540 HVAC PUMPS X X
15556 BOILERS X X X X X
15570 BOILER ACCESSORIES X X
15575 BREECHINGS, CHIMNEYS X X X
& STACKS
15686 CENTRIFUGAL CHILLERS - X X X X X X
AIR COOLED
15743 AIR COOLED X X x! X X
CONDENSERS
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SPEC ITEM REQUIREMENTS
SECTION .
SUBMITTALS SUPPLEMENTAL | I;: At completion of project
H_J a _. obtain owners sign off
2 & é that has received the
ol w w following:
= [ =
xw 10 <
=
> k= b4 = —
%) £ = < = < | © ) <
- S 198 .| E|83 | E| ¢
83 | Sgl3=| & | g |°@| =4 5|52 |22 ¢
»5 o | £o = x |[£S| fo f |Ea |dS| &
15755 HEAT EXCHANGERS X X X
15830 TERMINAL UNITS X X
15831 ELECTRIC HEATING X X
CABLES
15851 AIR HANDLING FANS X X X X
15855 AIR HANDLING UNITS X X X X X
15885 AIR CLEANING X X X X
15891 METAL DUCTWORK X X X X X
15910 DUCTWORK X X X X
ACCESSORIES
15920 SOUND ATTENUATORS X X X
15932 AIR OUTLETS & INLETS X X X
15933 AIR TERMINALS X X
15971 DIRECT DIGITAL CONTROL X X X X X X
SYSTEMS
15975 SEQUENCE OF X
OPERATION
15990 TESTING ,ADJUSTING AND X X
BALANCING
! Warranty - 5 year
2 Warranty Report/Warranty
* See Specific Specification Section for Test & Certification Requirements
® For Soft Starters
6 Requires Review & Approval from T & B Contractor
**Requires Owner Sign Off
END OF SECTION 15010
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SECTION 15040 - MECHANICAL/ELECTRICAL REQUIREMENTS FOR MECHANICAL EQUIPMENT

PART 1 - GENERAL

1.1

A.

1.2

DESCRIPTION OF WORK:

This section specifies the basic requirements for electrical components which are either
separate components or are an integral part of all mechanical equipment. These components
include, but are not limited to factory installed motors, starters, variable frequency drives and
disconnect switches furnished as an integral part of packaged mechanical equipment.

Wiring of field-mounted switches and similar mechanical-electrical devices provided for
mechanical systems, to equipment control panels.

Specific electrical requirements (i.e. horsepower and electrical characteristics) for mechanical
equipment are scheduled on the Electrical Drawings. In case of conflict, Electrical Drawings
shall take precedence. Do not purchase motors or electrical equipment until power
characteristics available at building site location have been confirmed by Contractor.

Refer to Table in Division 1 / 16 for Mechanical/Electrical coordination.
See other sections of Division 15 for vibration and seismic control requirements.
QUALITY ASSURANCE:

Manufacturers: Firms regularly engaged in manufacture of motors, motor starters and drives
of types, ratings and characteristics required, whose products have been in satisfactory use in
similar service for not less than 5 years.

Single Manufacturer: Provide all motors and starters for the project by a single manufacturer
except when part of factory packaged equipment. All variable frequency drives and soft start
starters for the project shall be by a single manufacturer, including packaged equipment

except chillers.

Installer's Qualifications: Firm with at least 3 years of successful installation experience on
projects utilizing motors, motor starters, capacitors and drives similar to that required for this
project.

NEC Compliance: Comply with NEC as applicable to wiring methods, construction and
installation of motors, motor starters, capacitors and drives.

NFPA Compliance: Comply with applicable requirements of NFPA 70E, "Standard for
Electrical Safety Requirements for Employee Workplaces".

UL Compliance: Comply with applicable requirements of UL 486A, "Wire Connectors and
Soldering Lugs for Use with Copper Conductors”, and UL 508, "Electrical Industrial Control
Equipment" pertaining to installation of motor starters.

UL Compliance: Provide equipment and components which are UL-listed and labeled.
ETL Compliance: Provide equipment and components which are ETL-listed and labeled.
IEEE Compliance: Comply with applicable requirements of IEEE Std 241, "Recommended

Practice for Electric Power Systems in Commercial Buildings" pertaining to motor starters and
Std 519.

MECH/ELEC REQUIREMENTS FOR MECH EQUIPMENT 15040 - 1



DWIRE HALL 03/29/06
University of Colorado at Colorado Springs

13

J.

NEMA Compliance: Comply with applicable requirements of NEMA Standard ICS 2,
"Industrial Control Devices, Controllers and Assemblies", and Pub No. 250, "Enclosures for
Electrical Equipment (1000 Volts Maximum)®, pertaining to motor controllers/starters and
enclosures.

Standards:

NEMA Standards MG 1: Motors and Generators.

NEMA Standard ICS 2: Industrial Control Devices, Controllers, and Assemblies.
NEMA Standard 250: Enclosures for Electrical Equipment.

NEMA Standard KS 1. Enclosed Switches.

Comply with National Electrical Code (NFPA 70).

agrLONE

Coordination with Electrical Work: Wherever possible, match elements of electrical provisions
of mechanical work with similar elements of electrical work specified in Division 16 sections.
Comply with applicable requirements of Division 16 sections for electrical work of this section
which are not otherwise specified.

SUBMITTALS:

Product Data: Submit in accordance with Section 15010.

Shop Drawings: Submit dimensional drawings of VFD’s and soft start starters showing
accurately scaled equipment layouts. Drawings shall include, as a minimum: physical

dimensions of each unit; general arrangements with incoming and outgoing conduit locations,
schematic; connection diagram sufficient to install system, and enclosure details.

Wiring Diagrams: Submit schematic power and control wiring diagrams, prepared for this
project, of complete VFD and soft start starter assemblies. General wiring diagrams with
various non-applicable options shown are not acceptable. Clearly differentiate between
factory and field wiring.

Listing, Motors of Mechanical Work: Concurrently, with submittal of mechanical products
listing, submit separate listing showing rating, power characteristics, efficiencies, power
factors, application and general location of every motor to be provided with mechanical work.
Submit updated information promptly when and if initial data is revised.

1. Include in listing of motors, notations of whether motor starter is furnished or installed
integrally with motor or equipment containing motor.

Electrical coordination listing. Provide the following information for each field wired electrical
power connection. Information shall use nameplate data and nomenclature of actual installed
nameplates. Information should list as a minimum:

1. Field connection details such as maximum/minimum wire size lugs can accommodate.
Include number of lugs per phase.

Number and location of field connections.

Field interconnection wiring.

Operating voltage and phase.

Maximum fuse size or maximum overcurrent protection size (as applies).

Minimum circuit ampacity.

Full load amperes.

Locked rotor current and duration for high inertia equipment.

Manufacturers recommended overload setting (if applicable).

CoNOOA~WN
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PART 2 - PRODUCTS

21

B.

A.

03/29/06

The contractor shall fully coordinate these items with all subcontractors prior to submittal.

PRODUCT STORAGE:

All variable frequency drives shall be protected from dirt, debris, and moisture at all times.
Variable frequency drives shall be wrapped air and water tight with dust-tight and moisture

proof material until factory start-up of variable frequency drives is initiated.

Exception: Drives may be opened only during wiring terminations by temperature control
contractor and/or electrical contractors.

All motors not designed for exposure to water or moisture shall be protected at all times.

MANUFACTURERS:

Subiject to compliance with requirements, provide products by one of the following

manufacturers for each type of product:

1.

Motors

TTSaeTmooooTe

Century/MagneTek
Baldor

Reliance
Westinghouse
Siemens-Allis
General Electric
Louis Allis

Lincoln

U.S. Motors
Square D

Starters

~poooTw

Cutler Hammer
Allen-Bradley
Sprecher & Schuh
Square D

Eaton

Siemens

Soft Start Starters

P20 T

Allen-Bradley
U.S. Electric
Sprecher & Schuh
Square D
Siemens

Variable Frequency Drives

a.
b.
c.

Robicon
ABB
Reliance

MECH/ELEC REQUIREMENTS FOR MECH EQUIPMENT
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d Allen-Bradley
e Square D

f. Toshiba

g. Grahm

h Eaton

i. Cutler Hammer
j- Siemens

2.2 MOTORS:

A. The following are basic requirements for simple or common motors. For special motors, more
detailed and specific requirements are specified in the individual equipment specifications.

1. Torque characteristics shall be sufficient to satisfactorily accelerate the driven loads
with a time limit acceptable to the motor manufacturer. Motors shall be capable of
starting the driven equipment while operating at 90 percent rated terminal voltage.

2. Motor sizes shall be large enough so that the driven load will not require the motor to
operate in the service factor range.

3. 2-speed motors shall have (1) single winding on poly- phase motors.
4. Temperature Rating: Rated for 40 degrees C environment with maximum 80 degrees C
temperature rise for continuous duty at full load (Class B Insulation). Provide Class F

insulation for variable frequency drive motors.

5. Starting capability: Frequency of starts as indicated by automatic control system, and
not less than 5 evenly time spaced starts per hour for manually controlled motors.

6. Service Factor: 1.15 for poly-phase motors, and-1.35 for single phase motors, and 1.0
for inverter duty motors.

7. Motor construction: NEMA Standard MG 1, general purpose, continuous duty, Design
"B", except "C" where required for high starting torque. Design "E" shall not be used.

a. Frames: NEMA Standard No. 48 or 54; Use driven equipment manufacturer's
standards to suit specific application.

b. Bearings:
1) Ball bearings with inner and outer shaft seals.

2) Re-greasable, except permanently sealed where motor is normally
inaccessible for regular maintenance.

3) Bearings shall be rated for minimum L-10 life of 40,000 hours.

4) Designed to resist thrust loading where belt drives or other drives produce
lateral or axial thrust in motor.

5) For fractional horsepower, light duty motors, sleeve type bearings are
permitted.

C. Enclosure Type:
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1) Open drip-proof motors for indoor use where satisfactorily housed or
remotely located during operation.

2) Guarded drip-proof motors where exposed to contact by employees or
building occupants.

3) Weather protected Type | for housed outdoor use, TEPC Il where not
housed.

d. Overload protection: Built-in thermal overload protection for all single phase
motors and, where indicated, internal sensing device suitable for signaling and
stopping motor at starter.

e. Noise rating: "Quiet".

f. Efficiency: All motors shall have a minimum efficiency as scheduled in Table 1
accordance with IEEE Standard 112, test method B and NEMA Chart 12-10. If
efficiency not specified, motors shall have an efficiency equal to or greater than
the "minimum efficiency standard", in accordance with IEEE Standard 112, test
method B and NEMA Chart 12-10.

g. Efficiency: All motors shall be NEMA premium efficiency motors, in accordance
with NEMA standard MG-1, 2003, tables 12-12 and 12-13 or as listed below:

Motor Nominal Full-Load Efficiency
Horse-
power
Open Motors, ODP Enclosed Motors, TEFC
1200 RPM 1800 RPM 3600 RPM 1200 RPM 1800 RPM 3600 RPM
1 82.5 85.5 77.0 82.5 85.5 77.0
1.5 86.5 86.5 84.0 87.5 86.5 84.0
2 87.5 86.5 85.5 88.5 86.5 85.5
3 88.5 89.5 85.5 89.5 89.5 86.5
5 89.5 89.5 86.5 89.5 89.5 88.5
7.5 90.2 91.0 88.5 91.0 91.7 89.5
10 91.7 91.7 89.5 91.0 91.7 90.2
15 91.7 93.0 90.2 91.7 924 91.0
20 92.4 93.0 91.0 91.7 93.0 91.0
25 93.0 93.6 91.7 93.0 93.6 91.7
30 93.6 94.1 91.7 93.0 93.6 91.7
40 94.1 94.1 92.4 94.1 94.1 92.4
50 94.1 94.5 93.0 94.1 94.5 93.0
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*Efficiency and power factors may vary from above values, including but not limited to, multi-speed,
explosion proof motors and/or special hermetic motors packaged with equipment. For these special
applications motors shall be high-efficiency type and are subject to review by the engineer.

10.

11.

12.

h. Nameplate: indicate the full identification of manufacturer, ratings,
characteristics, construction, special features and similar information.

Phases and Current Characteristics: Unless indicated otherwise, provide squirrel-cage
induction polyphase motors for 3/4 hp and larger, and provide capacitor-start single-
phase motors for 1/2 hp and smaller, except 1/6 hp and smaller may, at equipment
manufacturer's option, be split-phase type. Tri-voltage motors are not acceptable.
Coordinate current characteristics with power specified in Division 16 sections. Do not
purchase motors until power characteristics available at building site have been
confirmed by contractor.

The Contractor shall be responsible for all additional electrical and other costs involved
to accommodate any motors which differ from the scheduled horsepower sizes or
correct any motor which does not meet the listed efficiency as called for in mechanical
or electrical plans and specifications.

Motors shall be of the same manufacturer, except those that are an integral part of a
factory assembled packaged unit. These motors shall likewise meet the conditions of
the specification in this section except motors which are part of a motor/compressor
assembly are exempted from this requirement.

All equipment specified to operate with variable frequency drives shall be provided with
inverter-duty motors specifically designed for variable speed operation with high
efficiency at part load conditions and constructed with Class F inverter grade insulation.
Inverter duty motors shall meet requirements of NEMA MG-1 part 31.4 O.4.2.

All motors which will be operated by a variable frequency drive shall be warranted
against any damage or defects as a result of being used with a variable frequency
drive.

2.3 STARTERS, ELECTRICAL DEVICES AND WIRING:

A. Motor Starter Characteristics:

1.

2.

Coordinate with the Electrical Contractor for motor control center starters provided by
Division 16.

Enclosures: NEMA 1, general purpose enclosures with padlock ears, except in wet
locations shall be NEMA 3R with conduit hubs, or units in hazardous locations which
shall have NEC proper class and division.

Type and size of starter shall be as recommended by motor manufacturer and the
driven equipment manufacturer for applicable protection and start-up condition.

Provide two-speed starters with a High-Low selector switch wired to allow manual
speed selection with the H-O-A in HAND or remote speed selection in AUTO. Provide
an automatic accelerating relay/timer to assure that the motor will always start at low
speed and operate at an adjustable time before switching to high speed. Also, provide
an integral automatic decelerating timing relay to prevent damage to the motor and load
when switching from high to low speed. High and low speed contactors shall be
mechanically and electrically interlocked. Complete instructions shall be provided for
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adjusting the timer in the field to match the deceleration characteristics of the driven
equipment.

5. Contacts shall open each ungrounded connection to the motor. Contacts shall be
NEMA style, sized and rated, 75 degrees C.

B. Manual switches shall have:
1. Pilot lights and extra positions for multi-speed motors.
2. Overload protection: melting alloy type thermal overload relays.

C. Magnetic Starters:

1. Unless otherwise indicated, provide NEMA style, sized and rated magnetic starters
including contacts and coils for motors 3/4 hp and larger and for smaller motors where
interlock or automatic operation is indicated or required:

a.

b.

Maintained contact H-O-A push buttons and pilot lights, properly arranged for
single speed or multi-speed operation as indicated.

Solid state adjustable motor overload. Select range so that upper limit is no more
than 150 percent of the connected motor full load amps.

Interlocks, pneumatic switches and similar devices as required for coordination
with control requirements of Division-15 Controls sections.

In addition to the interlock & switches specified above each starter shall be
provided with (4) four additional spare sets of auxiliary contacts, (2) two normally
open & (2) two normally closed.

Built-in 120 volts control circuit transformer, fused from line side, where service
exceeds 240 volts.

Under-voltage release or protection. Re-start of equipment shall be automatic,
except for the following:

All 3-phase motors 2 hp and larger shall be protected against loss of phase
(single phasing protection) wired into the starter. Reset shall be manual.

Where reduced voltage starting is required, the starting method shall be part
winding or closed transition auto-transformer/solid state electronic starting.
Motors shall be constructed accordingly. Other methods of reduced voltage
starting shall not be used unless reviewed by the Engineer prior to bid.

All starters used for life safety systems shall have an additional control relay to
by-pass all external safeties and internal safeties except for overload protection.
Coordinate with 15975.

D. Motor connections:

1. Flexible conduit, except where plug-in electrical cords are specifically indicated.
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2.4 SOFT-START STARTERS:

A. Provide soft-start starters for the following equipment:

el

B. Soft start starters shall be provided for the specified service. Soft start starters shall consist of
a main disconnect switch, a mechanical contactor, a six-SCR full wave bridge solid state
reduced voltage starter, a thermal overload relay factory assembled in a single enclosure, with
ratings, features and accessories as specified below. The soft start shall be capable of
controlling the starting inrush of a NEMA design B motor, and to reduce water hammer effects
of the pumps when the motor is stopped.

C. Ratings and features:

1.
2.
3

10.

Starter voltage as noted on electrical drawings.

Enclosure type, NEMA 1 ventilated.

Main AC line fused disconnect or circuit breaker mounted and wired, with a door
interlock mechanism and padlocking means.

Starter shall include a full NEMA style, HP sized and rated series contactor, including
contacts and coils, ahead of the solid state electronics. Contactor shall open on normal
stop command, and if a shorted SCR is detected.

Starter shall be rated for a minimum of 350 percent current for 30 seconds.

Starter shall include adjustable thermal overload protection.

Starter shall include maintained contact H-O-A selector switch and red running pilot
light.

Starter shall include an integral 120V control circuit transformer with primary and
secondary fusing.

Starter shall be rated for full current operation at 40 degrees C ambient temperature.
Interlocks, pneumatic switches and similar devices as required for coordination with
control requirements of Division-15 Controls sections.

In addition to the interlock & switches specified above each soft start starter shall be
provided with (4) four additional spare sets of auxiliary contacts, (2) two normally open
& (2) two normally closed.

D. Protective features and adjustments:

Nogakwbr

SCR's shall be rated 1600 PIV minimum.

Instantaneous overcurrent trip shall be included if current exceeds 900 percent FLA.
Metal Oxide Varistor (MOV) suppressors shall be provided.

Heat sink overtemperature switch shall be provided.

Starter shall include shorted SCR detection and lockout.

Starter shall not start if a phase loss condition is present.

Diagnostics shall include LED indicators for:

3 phase power present
Shorted SCR detected
Motor overload
Instantaneous overcurrent
Starter ready

Starter on

Power supply failure

@~oooow
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8. A fault relay shall be included to trip the series contactor in the event of motor thermal
overload, instantaneous overcurrent, of presence of a shorted SCR.
9. Adjustments shall include ramp time, current limit, jog voltage, jog time, and

deceleration time.
E. Operational Features:

1. On starting, the starter shall be capable of applying an adjustable "jog" voltage to the
motor for an adjustable time to magnetize the motor, then automatically switch to a
controlled current ramp mode to accelerate the load.

2. On stopping, the starter shall include an "anti-water hammer" circuit which is capable of
accepting a 0-10V DC signal proportional to flow from the building automation system
and controlling the voltage to the motor to obtain a smooth reduction in flow without
excessive pipe movement or water hammer. As a backup, a linear voltage ramp
deceleration mode shall be available.

3. Field Start-up and Service: Soft starter supplier shall provide authorized factory trained
service personnel to do on-site start-up and adjustment for each soft start starter.

25 DISCONNECT SWITCHES:

A. See Division 16 for requirements.
2.6 DRIVES:

A. V-Belt Drives:

1. Capacity of V-Belt Drives at rated RPM shall be not less than 150 percent of motor
nameplate horsepower rating.

2. V-Belt Drive combinations shall be limited to A, B, C and fractional horsepower belts.
3V, 5V and 8V belts and sheaves shall not be used.

3. Motors and Fan Wheel Pulleys: Adjustable pitch for use with motors through 15 HP;
fixed pitch for use with motors larger than 15 HP. Select pulley so that pitch adjustment
is at the middle of the adjustment range at fan design conditions.

4, All fixed pitch sheaves, including single groove fan sheaves, shall be of the bushed

type. Fixed bore sheaves will not be acceptable for adjustable pitch sheaves.

Belts: Oil-resistant, nonsparking, and nonstatic.

Unit manufacturer shall provide OSHA approved belt guard with tachometer holes.

For equipment serving hazardous or critical systems (i.e., fume hoods, bio-hazards, life

safety, etc.), all fans shall be provided with 1.5 times the number of belts normally

required to meet above requirements, with a minimum of 2 belts.

No o

2.7 VARIABLE FREQUENCY DRIVES:
A. General:

1. Comply with NEMA (including NEMA ICS 7.1), and IEEE (including IEEE 519-1992)
Standards as applicable to wiring methods, construction and installation and operation
of VFDs. Comply with applicable requirements of UL 908. “Power Conversion
Equipment” and UL 508 C. Provide units which have been UL-listed and labeled by
Underwriters Laboratory or ETL Testing. The entire unit shall carry this label, not just
components.
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2. Provide the following factory tests on VFD assembly as a complete package (not just
individual components):

a. High pot test per UL 508.

b. Test assembled panel with a motor load.
C. Test operation of all components and pilot lights.
3. The manufacturer shall verify compatibility of each VFD unit with the motor being

supplied under Division 15. The vendor shall be responsible for reviewing Division 15
specifications sections, plans and schedules related to motors prior to bid and shall
notify the Engineer at least ten (10) days prior to the bid of any discrepancies or
incompatibilities between VFD units and motor characteristics.

B. Enclosure:

1. Mount VFD and all components within a NEMA 1 metal enclosure. By-pass
components shall be in a separate compartment or enclosure as noted below.

2. Provide floor stand where building walls are not suitable for mounting drive.

3. Provide filtered, fan powered ventilation for drive cooling. Fan shall be sized for “dirty
filter” condition, at project altitude.

4. Drive and by-pass enclosure doors shall have provisions for locking with a padlock or
integral lock, keyed to the building standards.

5. Switches and pilot lights shall be labeled with engraved plastic laminate tags riveted or

similarly permanently fastened.
C. By-pass and Disconnects:

1. Provide manual by-pass circuitry in a separate compartment.

2. Provide a door fused disconnect with Type “J” fuses, with a through-the-door handle,
pad lockable in the OFF position. The door interlock shall be defeatable with a tool to
allow service access without de-energizing the system. The disconnect shall remove
power from all components within both compartments.

3. Provide a three position “VFD/OFF/BY-PASS” switch to control VFD line side, VFD load
side, and by-pass contactors. Contactors shall be interlocked to completely isolate the
VFD in the by-pass mode for service.

4. Provide control relays to operate by-pass contactor due to remote start/stop, safety
interlock, or via the HAND-OFF-AUTO switch. See “Controls and Operation”.

5. Provide a three pole motor overload relay connected to shut down the motor in both the
VFD and by-pass modes.

6. 120V control power transformer with fused secondary and primary. Primary power shall
be derived ahead of the VFD input contactor.

7. Panel shall be arranged to allow power-off maintenance of the VFD while motor is

operating on by-pass. By-pass or control circuitry in the same compartment as the VFD
will not be allowed.

D. Input Power:
1. The drive shall be capable of accepting facility power as specified on the drawings.

Variations of up to plus or minus 10 percent of line voltage and plus or minus 2HZ of
line frequency shall be permitted without the drive shutting down on a fault.

2. Power line interruptions of up to 0.5 seconds shall be permitted without the drive
shutting down on a fault.

3. The drive input circuitry shall not generate line notches or large voltage transients on
the incoming line.

4, The drive efficiency at rated load and frequency shall be 95 percent or better.
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5. The drive shall present a displacement power factor of 0.95 or better to the AC line at
any speed or load.

6. Manufacturer shall guarantee that harmonic voltage and current distortion, on the line
side (input terminals) of the VFD does not exceed 5 percent total voltage Harmonic
distortion, and 15 percent total current Harmonic distortion.

a. Manufacturer shall correct harmonic voltage and current distortion with an AC
line reactor, an isolation transformer, or a tuned filter to stay within the above
limit.

b. Manufacturer shall review electrical drawings to determine optimum
characteristics of the reactor/filter system.

C. The installed drive shall be tested to verify the above distortion limits. The

manufacturer shall replace the reactor/filter system if the installed drive does not
meet the THD criteria. See Part 3.
E. Output Power:

1. The variable frequency AC drive shall convert 3 phase, 60 HZ input power to an
adjustable AC frequency and voltage for controlling the speed of any standard NEMA B
Design, AC squirrel cage motors driving variable torque loads. The drive shall be rated
for continuous duty at the NEC standard full load current of it's associated motor.

2. Transistors (IGBT) to produce a sine weighted PWM three phase output for the load.

3. The drive shall have sufficient capacity to provide stepless speed control of the motor
throughout the operating range as specified herein.

4, The drive output will be adjustable from 0 to 60 HZ.

5. The drive shall have the capability to adjust the frequency above 4 kHz. The drive shall
not operate with a frequency above 12 kHz.

6. The IGBTs shall have a minimum rating of 1200 VDC on 480 V units and 600 VDC on
230 V units.

7. The drive shall be suitable for operating at the altitude of the project location with no
degradation or loss of performance.

F. Control and Operation Features:

1. Adjustable acceleration and deceleration, with automatic acceleration rate limiting to
avoid overload and automatic deceleration rate limiting to avoid excessive regeneration
voltage.

2. Speed/frequency settings to limit the maximum and minimum motor speed, to avoid up

to 3 system critical resonance points and to provide a preset speed for operation in the
event of loss of the remote speed signal.

3. Capability to set drive to a pre-determined speed upon a contact closure input from the
BAS.

4. Capability of restarting into a rotating motor.

5. The following operator control and monitoring functions shall be accessible without

opening the door of the enclosure.
a. HAND/OFF/AUTO (or Local/Off/Remote) selector switch.

1) With the “H-O-A" switch in the “HAND” or “LOCAL” position, the motor
shall start in either VFD or by-pass mode as determined by
VFD/OFF/BYPASS switch, and if in the “VFD” mode, the speed shall be
controlled by the manual speed adjustment on the drive door.

2) With the “H-O-A" switch in “AUTOMATIC” or “REMOTE”, the motor shall
start from the remote start/stop input in either VFD or by-pass mode as
determined by the VFD/OFF/BYPASS switch and, if in the “VFD” mode, its
speed shall be controlled by the BAS input speed signal.
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3) With the “H-O-A" switch in the “OFF” position, the run circuit will be open
and the VSC will not operate.
4) This must be a physical switch, not a keypad input function.

b. Manual (local) speed adjustment.
C. Frequency (speed) indication.
d. Output amperage indication.

e. Pilot lights for:

1) Power On (green)

2) VFD Fault (red)

3) External Fault (red)

4) Motor on VFD (green)
5) Motor on By-pass (red)
6) Motor Overload (red)

6. The following control interfaces shall be provided:
a. Remote start/stop (run enable input

1) Provide a control relay and a terminal block in the by-pass compartment to
allow remote start/stop in either the VFD or by-pass mode.

b. Remote speed input signal

1) 4-20 mA, 0-5 VDC, 0-10 VDC, or as required by control system.
Coordinate with 15971.

C. Safeties interlock input

1) Provide a control relay and terminal block in the by-pass compartment to
allow hardwired safety shutdown in either the VFD or by-pass mode.

d. Fault indication output contacts. Indicate fault for the following:

1) Drive protection features

2) Safety interlock

3) Drive hardware fault

4) Input power fault

5) Others as provided by manufacturer

7. Provide a key pad and scrolling LCD display for operator interface with programming
capabilities, fault diagnostics, fault reset, and security lockout code. Information shall be
presented in plain English, not requiring codes.

a. Key pad shall be accessible without opening enclosure panel door.
8. In addition to the interlock and switches specified above, each variable frequency drive

shall be provided with (4) four additional spare sets of auxiliary contacts, (2) two
normally open and (2) two normally closed.

MECH/ELEC REQUIREMENTS FOR MECH EQUIPMENT 15040 - 12



DWIRE HALL 03/29/06
University of Colorado at Colorado Springs

2.8

G.

Drive protection and safety features:

1. Ground fault protection.
2. Electronic motor overload protection.
3 Over-voltage/under-voltage protection.

a. The VFD shall be arranged to provide automatic restart after a trip condition
resulting from over-voltage or under-voltage.

b. For safety, the drive shall shut down and require manual reset and restart if the
automatic reset/restart function is not successful within a maximum of five
attempts.

4, Inverse characteristic time-overcurrent overload protection for the motor sized in
accordance with NEC requirements.

5. Drive shall be capable of withstanding random application of an output short circuit
without damage to drive components or fuses.

6. Input phase loss and undervoltage protection.

7. Torque/current limit control which will slow the motor without tripping when the motor is
subjected to an overload, or slow the acceleration ramp when accelerating a high inertia
load.

8. High/over temperature protection.

9. VFD shall include a “Bus Charged” warning indicator, and shall be provided with

automatic circuitry to discharge the bus within 120 seconds after main power is
disconnected.

For drive manufacturers who use portable test meter for diagnostics, provide not less than one
test meter for every five (5) variable frequency drives for each model or type used. Meters
shall be supplied to the Owner upon completion of the project.

Each drive shall include an RS 232 port with 25 pin "D" connector to allow downloading of
parameter settings and fault history logs to a standard IBM compatible portable computer or
printer. Software to allow download of setting shall be included.

The audible dBa sound level of the complete system (motor & VFD) when operated over the
full speed range shall be not more than 10 percent above the sound level of the motor
operated in the by-pass mode (60 hZ building power). This test will be performed during initial
startup. Corrections needed to achieve this requirement shall be made by the VFD supplier at
not cost to the Owner.

All variable frequency drives shall be warranted for 36 months after the building has been
accepted by the Owner. This warranty shall include all parts, labor, materials, shipping cost,
travel, lodging and meals with no cost to the Owner.

EQUIPMENT FABRICATION:

General: Fabricate mechanical equipment for secure mounting of motors and other electrical
items included in work. Provide either permanent alignment of motors with equipment, or
adjustable mountings as applicable for belt drives, special couplings and similar indirect
coupling of equipment. Provide safe, secure, durable, and removable guards for motor drives,
arranged for lubrication and similar running-maintenance without removal of guards.
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PART 3 - EXECUTION

3.1

A.

3.2

3.3

3.4

TEST AND TEST DATA:

A factory load test shall be performed on each motor of 1000 watt input or greater to assure
compliance with the energy-efficiency section of this specification.

Typical test data on every motor to be used on this project shall be made available upon
request.

INSTALLATION:

Install motors on motor mounting systems in accordance with motor manufacturer's
instructions, securely anchored to resist torque, drive thrusts, and other external forces
inherent in mechanical work. Secure sheaves and other drive units to motor shafts with keys
and Allen set screws, except motors of 1/3 hp and less may be secured with Allen set screws
on flat surface of shaft. Unless otherwise indicated, set motor shafts parallel with machine
shafts.

Deliver starters and wiring devices which have not been factory-installed on equipment unit to
electrical installer for installation.

Install power and control connections for motors to comply with NEC and applicable provisions
of Division 16 sections. Install grounding except where non-grounded isolation of motor is
indicated.

Provide 4 inch high concrete housekeeping pad for floor mounted variable frequency drive.

Where a separate disconnect switch is provided in the motor feeders between a VFD and the
motor, provide an end switch at the disconnect to open the remote interlock shutdown circuit
power circuit.

VFD START-UP SERVICES:

Provide field start-up service by an authorized factory trained service representative. The
factory representative shall be trained in the maintenance and troubleshooting of the
equipment as specified herein. Start-up services shall include system check-out, start-up and
system run.

Start-up adjustments shall include optimizing frequency, optimizing volts/Hz ratio, identifying
and avoiding resonant speeds, setting accel/decel ramps, and setting overload and circuit
breaker trip points.

VFD HARMONIC DISTORTION TESTING:

After installation is complete, measure the harmonic voltage and current distortion of each
VFD with the drive assembly in by-pass mode, with the VFD running at 50 percent operating
speed and with the VFD running at highest operating speed. Take measurements on each
phase (L-L) on the line side (input terminals) of the VFD.

If measurements exceed the limits as specified in Part 2, install corrective reactors or filters at
no additional cost to the owner and retake measurements after corrective equipment is
installed.
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C. Include all measurements (before and after) in the harmonic distortion report. Provide the
Engineer with a copy of the harmonic distortion report.

D. The Harmonic Distortion Test and Report shall be conducted by an approved independent
testing agency.

3.5 VFD NOISE TEST:

A. Measure the dBa sound level of the motor with the drive in by-pass mode, and with the drive
operating at 25 percent, 75 percent, and 100 percent speed output.

B. If the measurements exceed the limits specified in part 2, correct as required at no cost to the
Owner, and retake measurements.

C. Report all tests to the Engineer.
3.6 VFD INDUCED SHAFT VOLTAGE TEST:

A. After installation is complete, and system is operating under normal conditions, measure and
report any voltage potential between the motor shaft and the motor frame, this test may occur
anytime between substantial completion and the end of the overall project warranty period.
Report findings to the Engineer. Costs for any corrective measures required shall not be
included in the bid.

3.7 INSTALLATION COORDINATION:

A. Furnish equipment requiring electrical connections to operate properly and to deliver full
capacity at electrical service available.

B. Verify windings of multi-speed or reduced voltage starters are compatible with the connected
motor prior to installation.

C. All control wiring to be in accordance with manufacturer's recommendations; all wiring shall be
color coded to facilitate checking.

D. It is the intent of this specification that one "General" Contractor enters an agreement with the
Owner. The use and coordination of subcontractors is at the option of the General Contractor.
All mechanical equipment, motors and controls shall be furnished, set in place, and wired.
The schedule contained in Division 1 / 16 is provided as a guide only. The exact furnishing
and installation of the equipment is left to the Contractors involved. Contractor should note
that the intent of the schedule is to have the Division 15 and 16 Contractors responsible for
coordinating all control wiring as outlined, whether or not specifically called for by the
mechanical or electrical drawings and specifications. Comply with the applicable
requirements of Division 16 for all electrical work which is not otherwise specified. No extras
will be allowed for Contractor's failure to provide for these required items. The Contractor
shall refer to the Division 16 and Division 15 specifications and plans for all power and control
wiring and shall advise the Architect/Engineer of any discrepancies prior to bidding.

END OF SECTION 15040
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SECTION 15050 - MECHANICAL SYSTEMS FIRE STOPPING

PART 1 GENERAL

1.1

1.2

1.3

A.

DESCRIPTION OF WORK:

Extent of firestopping required by this section is indicated on the drawings and by the
requirements of this section.

Types of firestopping systems specified in this section include:

Bare metal pipe
Insulated metal pipe
Plastic piping

Metal conduit

Metal duct

agrONE

QUALITY ASSURANCE:

Manufacturer's Qualifications: Firms regularly engaged in the manufacturing of firestopping
systems for mechanical/electrical penetrations, whose products have been in satisfactory use
for not less than 5 years, with published application data for all types of penetrations to be
encountered on this job, and with local representation capable of providing training and
technical assistance at the job site.

Installer's Qualifications: Personnel installing firestopping systems shall have been
specifically trained by the manufacturer in the application of the materials to comply with the
listing of the tested assembly.

On-Site Training: The local manufacturer's representative shall conduct an on-site hands-on
training seminar for all personnel involved in the installation of firestopping. The Engineer
shall be invited to attend this training.

Codes and Standards: Comply with the applicable codes pertaining to firestopping.
Firestopping systems shall be tested and listed in accordance with the following:

1. Underwriter's Laboratory:
a. UL 1479 test method for fire tests of through-penetration firestops.
b. UL Fire Resistance Directory

2. American Society for Testing and Materials: ASTM E814-88 standard test method for
fire tests of through-penetration firestops.

SUBMITTALS:
Product Data: Manufacturer's specifications and technical data including the following:

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

Shop Drawings: Indicate dimensions, description of materials and finishes, general
construction, specific modifications, component connections, anchorage methods, hardware
and installation procedures, plus the following specific requirements:
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1.4

A.

B.

15

A.

B.

1. Details of each proposed assembly, for all types of fire rated construction and
penetrating items encountered, identifying intended products and applicable UL System
Number, or UL classified devices.

2. Manufacture or manufacturer's representative shall provide qualified engineering
judgments and drawings relating to non-standard applications as needed.

DELIVERY, STORAGE AND HANDLING:

Packing and Shipping:

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

Storage and Protection: Store materials in a clean, dry ventilated location. Protect from
soiling, abuse, moisture and freezing when required. Follow manufacturer's instructions.

PROJECT CONDITIONS:
Existing Conditions:

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

Environmental Requirements:

Furnish adequate ventilation if using solvent.

Furnish forced air ventilation during installation if required by manufacturer.

Keep flammable materials away from sparks or flame.

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

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

S

o

PART 2 - PRODUCTS

2.1

A.

2.2

A.

MANUFACTURERS:

Subject to compliance with the requirements of this specification, provide products by one of
the following:

1. 3M, Fire Protection Products
2. Nelson Firestop Products
3. Hilti Corporation

GENERAL:

Provide fire stop systems listed in the UL Fire Resistance Directory. Provide systems with fire
resistance "F" ratings equal to the fire resistance rating of the wall or floor assembly for all
penetrations. In addition, provide systems with a "T" rating equal to the fire resistance rating
of the wall or floor assembly in the following applications.

1. Penetrating items larger than 4 inches diameter or 16 square inches in corridor walls.
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2.3

2. Penetrating items larger than 4 inches diameter or 16 square inches when they are
below the ceiling in any fire resistive wall.

3. Any floor penetrations not within a wall or chase.

4, All floor penetrations not within the cavity of a wall.

ACCESSORIES:

Provide forming and damming materials and sleeves as required by the firestopping system
installation instructions.

PART 3 - EXECUTION

3.1

3.2

A.

GENERAL:

Review all project drawings, Owner’s records and existing conditions to determine location,
rating, and construction of all fire resistive construction.

Coordinate location of penetrations to allow for the maximum and minimum annular space
around the penetrating item. Allow a minimum of 1" undisturbed building material between
penetrations, or provide a firestopping system listed for multiple penetrations. Penetrating
items shall be centered in hole as much as practical, unless firestopping system is listed for
point contact between the wall/floor assembly and the penetrating item.

Neatly form, saw cut, hole saw or core drill openings. Size openings to conform with the
maximum and minimum annular space requirements of the firestopping system.

APPLICATION:

The Contractor shall determine the most appropriate firestopping system which complies with
these specifications.

All insulation shall be continued through the penetration. Provide intumescent caulk or collar
firestopping systems. Where the insulation thickness specified in Section 15250 exceeds the
allowable insulation thickness for the firestopping system, reduce the insulation thickness 6
inches on either side of the penetration. Do not reduce insulation to less than 50 percent of
the specified thickness.

Provide collar type firestopping systems where shown on drawings, and for hot piping systems
at penetrations where significant thermal movement can be expected, such as near expansion
compensation loops or joints.

Provide a firestopping system for ducts penetrating fire resistive construction without fire or
fire/smoke dampers.

1. Do not provide firestopping between fire or fire/smoke damper sleeves and the opening.

Anchor wiring not within conduit on each side of a penetration to prevent it from being pulled
out of the firestopping system.

See Section 15120 for sleeves. The use of sleeves may affect the "T" rating of the
firestopping system. Coordinate use of sleeves with firestopping.

END OF SECTION 15050
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SECTION 15055 - BASIC PIPING MATERIALS AND METHODS

PART 1 - GENERAL

1.1

1.2

SUBMITTALS:

Refer to Division 1 and Basic Mechanical Requirements for administrative and procedural
requirements for submittals.

Product Data: Submit industry standards and manufacturer's technical product data,
installation instructions, and dimensioned drawings for each type of pipe and pipe fitting.
Submit piping schedule showing pipe or tube weight, fitting type, and joint type for each piping
system.

Welding Certifications: Submit reports as required for piping work.
Brazing Certifications: Submit reports as required for piping work.
QUALITY ASSURANCE:

Manufacturer's Qualifications: Firms regularly engaged in manufacturer of pipes and pipe
fittings of types and sizes required, whose products have been in satisfactory use in similar
service for not less than 5 years.

Welder's Qualifications: All welders shall be qualified in accordance with ASME Boiler and
Pressure Vessel Code, Section 1X, Welding and Brazing Qualifications.

Welding procedures and testing shall comply with the latest revisions of the applicable
sections for B31, of the ANSI/ASME standard codes for pressure piping, noted as follows:
B31.1 - Pressure Piping Code / B31.2 - Fuel Gas Piping Code / B31.5 - Refrigeration Piping /
B31.9 - Building Service Piping Code.

Before any welding is performed, the contractor shall submit to the Architect/Engineer, or his
authorized, a copy of the Manufacturer's Record of Welder or Welding Operator Qualification
Tests and his Welding Procedure Specification together with the Procedure Qualification
Record as required by ASME Boiler and Pressure Vessel Code.

Each manufacturer or contractor shall be responsible for the quality of welding done by his
organization and shall repair or replace any work not in accordance with these specifications.

Soldering and Brazing procedures shall conform to ANSI Standard Safety Code for
Mechanical Refrigeration.

PART 2 PRODUCTS

21

A.

GENERAL:

Piping Materials: Provide pipe and tube of type, pressure and temperature ratings, capacities,
joint type, grade, size and weight (wall thickness or Class) indicated for each service. Where
type, grade or class is not indicated, provide proper selection as determined by Installer for
installation requirements, and comply with governing regulations and industry standards.

Pipe/Tube Fittings: Provide factory-fabricated fittings of type, materials, grade, class and
pressure rating indicated for each service and pipe size. Provide sizes and types matching
pipe, tube, valve or equipment connection in each case. Where not otherwise indicated,

BASIC PIPING MATERIALS AND METHODS 15055 -1



DWIRE HALL 03/29/06
University of Colorado at Colorado Springs

2.2

comply with governing regulations and industry standards for selections, and with pipe
manufacturer's recommendations where applicable.

STEEL PIPES AND PIPE FITTINGS:

Black Steel Pipe: ASTM A 53, Grade B, type E, electric resistance welded.
Galvanized Steel Pipe: ASTM A 53, Grade B.

Seamless Steel Pipe: ASTM A 53, Grade B, type S or A106 high temperature.
Cast-Iron Flanged Fittings: ANSI/ASME B16.1, including bolting (Class 125 and 250).
Cast-Iron Threaded Fittings: ANSI/ASME B16.4 (Class 125 and 250).

Malleable-Iron Threaded Fittings: ANSI/ASME B16.3; plain or galvanized as indicated (Class
125 and 300).

Malleable-Iron Threaded Unions: ANSI B16.39, Class 150, 250 or 300; selected by Installer
for proper piping fabrication and service requirements, including style, end connections, and
metal- to-metal seats (iron, bronze or brass); plain or galvanized as indicated (Class 150, 250
and 300).

Threaded Pipe Plugs: ANSI/ASME B16.14.
Steel Flanges/Fittings: ANSI/ASME B16.5, ASTM A234 (Fire Protection) including bolting and

gasketing of the following material group, end connection and facing, except as otherwise
indicated.

Material Group: Group 1.1.
End Connections: Buttwelding.
Facings: Raised-face.

Steel Pipe Flanges for Waterworks Service: AWWA C207 (water service piping only).

Corrosion-Resistant Cast Flanges/Fittings: MSS SP-51, including bolting and gasketing
(threaded where pressure is not critical).

Forged-Steel Socket-Welding and Threaded Fittings: ANSI B16.11, except MSS SP-79 for
threaded reducer inserts; rated to match schedule of connected pipe (up to 4 inch pipe size).

Wrought-Steel Buttwelding Fittings: ANSI B16.9, except ANSI B16.28 for short-radius elbows
and returns; rated to match connected pipe.

Stainless-Steel Buttwelding Fittings: MSS SP-43.
Cast-Iron Threaded Drainage Fittings: ANSI B16.12.

Forged Branch-Connection Fittings: Except as otherwise indicated, provide type as
determined by Installer to comply with installation requirements.

Pipe Nipples: Fabricated from same pipe as used for connected pipe; except do not use less
than Schedule 80 pipe where length remaining unthreaded is less than 1-1/2 inches, and
where pipe size is less than 1-1/2 inches, and do not thread nipples full length (no
close-nipples).
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2.3

>

nmoow

«~Io

24

0w

2.5

oOowp

2.6

COPPER TUBE AND FITTINGS:

Copper Tube: ASTM B 88; Type K or L as indicated for each service; hard-drawn temper,
except as otherwise indicated.

DWV Copper Tube: ASTM B 306.

ACR Copper Tube: ASTM B 280.

Cast-Copper Solder-Joint Fittings: ANSI B16.18.

Wrought-Copper Solder-Joint Fittings: ANSI B16.22.

Cast-Copper Solder-Joint Drainage Fittings: ANSI B16.23 (drainage and vent with DWV or
tube).

Wrought-Copper Solder-Joint Drainage Fittings: ANSI B16.29.

Cast-Copper Flared Tube Fittings: ANSI B16.26.

Bronze Pipe Flanges/Fittings: ANSI B16.24 (Class 150 and 300).

Copper-Tube Unions: Provide standard products recommended by manufacturer for use in
service indicated.

BRASS PIPE AND FITTINGS:

Red Brass Pipe: ASTM B 43 (boiler feed pipe, 1/8 inch thru 12 inches, regular or extra strong
weight).

Cast-Bronze Threaded Fittings: ANSI B16.15, Class 125 or 250.

Cast-Bronze Threadless Fittings: ASTM B 61 or B 62, brazed joints.

CAST-IRON PRESSURE PIPES AND PIPE FITTINGS:

Ductile-Iron Pipe: Class 52, ANSI A21.51; AWWA C151; 350 psi pressure rating.
Cast-Iron Fittings: ANSI/AWWA C110/A21.10.

Ductile-Iron Fittings: ANSI/AWWA C110/A21.10.

Rubber-Gasket Joints: ANSI/AWWA C111/A21.11.

CAST-IRON SOIL PIPES AND PIPE FITTINGS:

Hubless Cast-Iron Soil Pipe: FS WW-P-401 and CISPI Standards 301 and 310. Pipe and
fittings shall be marked with the collective trademark of the cast iron soil pipe institute or
receive prior approval of the engineer.

Cast-Iron Hub-and-Spigot Soil Pipe: ASTM A 74. Pipe and fittings shall be marked with the
collective trademark of the cast iron soil pipe institute or receive prior approval of the engineer.

Hubless Cast-Iron Soil Pipe Couplings: Neoprene gasket complying with ASTM C564, CISPI
Standard 310 and stainless steel clamp holding band.

Heavy Duty Hubless Cast Iron Soil Pipe Couplings: Neoprene gasket coupling with ASTM
C564. 304 stainless steel shield, minimum 0.15 inches thick, minimum 3 inches wide with 4
sealing bands up to 4 inch pipe, minimum 9 inches wide with 6 sealing bands up to 10 inch

pipe.
1. Basis of Design: Husky SD 4000.

Cast-Iron Hub-and-Spigot Soil Pipe Fittings: Match soil pipe units; complying with ASTM A
74.

Neoprene Compression Gaskets: ASTM C 564.
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2.7

A.

2.8

PLASTIC PIPES AND PIPE FITTINGS:

Acrylonitrile-Butadiene-Styrene Sewer Pipe (ABS): ASTM D-1527, 3 inch thru 12 inch; SDR
23.5, 4 and 6 inch; SDR 35, 3 inch, 4 inch, and 6 inch; SDR 42, 8 inches, 10 inch and 12 inch.

ABS Pipe Fittings:

Schedule 40 Socket: ASTM D 2468.

Schedule 80 Socket: ASTM D 2469.

Schedule 80 Threaded: ASTM D 2465.

Solvent Cement: ASTM D 2235.

Solvent Cement (To Join ABS To PVC): ASTM D 3138.

Polyvinylchloride Sewer Pipe (PVC): ASTM D-2729, 2 inch thru 6 inch; ASTM D2665, 1-1/2
inches thru 8 inches.

MISCELLANEOUS PIPING MATERIALS/PRODUCTS:

Welding Materials: Except as otherwise indicated, provide welding materials as determined
by Installer to comply with installation requirements.

1. Comply with Section Il, Part C, ASME Boiler and Pressure Vessel Code for welding
materials.

Soldering Materials: All soldering materials shall be lead free.
1. 95-5 Tin-Antimony: ASTM B 32, Grade 95TA. Melting Range 450-470 degrees F.
2. Silver-Tin Alloy: Fed. Spec. QQ-S-571E, NSFC2. Melting Range 430 to 530 degrees F.

3. Flux: All flux shall be lead free, water soluble, and compatible with the solder and the
materials being joined. ASTM B813-93.

Brazing Materials: Except as otherwise indicated, provide brazing materials to comply with
installation requirements.

1. Comply with AWSA 5.8, Section Il, ASME Boiler and Pressure Vessel Code for brazing
filler metal materials.

a. Copper phosphorus -Bcup-5, 15 percent solver content, melting range 1190 to
1480 degrees F.

b. Silver - BAg-36, 45 percent silver, cadmium-free. Melting range 1195 to 1265
degrees F.

Gaskets for Flanged Joints: ANSI B16.21; full-faced for cast-iron flanges; raised-face for steel
flanges, unless otherwise indicated.

Piping Connectors for Dissimilar Non-Pressure Pipe: Elastomeric annular ring insert, or
elastomeric flexible coupling secured at each end with stainless steel clamps, sized for exact
fit to pipe ends and subject to approval by plumbing code.

1. Manufacturer: Subject to compliance with requirements, provide piping connectors of
the following:
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a. Husky Technologies (Husky SD 4000):

Pipe Thread Sealant Material: Except as otherwise indicated, provide all pipe threads with the
sealant material as recommended by the manufacturer for the service.

1. Manufacturer: Subject to compliance with requirements, provide piping thread sealant
material of the following:

a. The Rectorseal Corporation

PART 3 EXECUTION

3.1

3.2

A.

EXAMINATION:

Verify all dimensions by field measurements. Verify that all water distribution piping may be
installed in accordance with pertinent codes and regulations, and original design, and the
referenced standards.

Examine rough-in requirements for plumbing fixtures and other equipment having water
connections to verify actual locations of piping connections prior to installation.

Do not proceed until unsatisfactory conditions have been corrected.
PIPING INSTALLATION:

General: Install pipes and pipe fittings in accordance with recognized industry practices which
will achieve permanently-leakproof piping systems, capable of performing each indicated
service without piping failure. Install each run with minimum joints and couplings, but with
adequate and accessible unions for disassembly and maintenance/replacement of valves and
equipment. Reduce sizes (where indicated) by use of reducing fittings. Align piping accurately
at connections, within 1/16 inch misalignment tolerance.

1. Comply with ANSI B31 Code for Pressure Piping.

2. Electrical Equipment Spaces: Do not run piping through transformer vaults and other
electrical or electronic equipment spaces and enclosures. Only piping serving this type
of equipment space shall be allowed.

3. Locations and Arrangements: Drawings (plans, schematics, and diagrams) indicate the
general location and arrangement of piping systems. Locations and arrangements of
piping take into consideration pipe sizing and friction loss, expansion, pump sizing, and
other design considerations. So far as practical, install piping as indicated.

4. Use fittings for all changes in direction and all branch connections.

5. Install piping at right angles or parallel to building walls. Diagonal runs are not
permitted, unless expressly indicated.

6. Conceal all pipe installations in walls, pipe chases, utility spaces, above ceilings, below
grade or floors, unless indicated to be exposed to view.

7. Install piping tight to slabs, beams, joists, columns, walls, and other permanent
elements of the building. Provide space to permit insulation applications, with 1 inch
clearance outside the insulation. Allow sufficient space above removable ceiling panels
to allow for panel removal.
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8.

10.

11.

12.

13.

14.

Locate groups of pipes parallel to each other, spaced to permit applying insulation and
servicing of valves.

Install drains in pressure pipe systems at all low points in mains, risers, and branch
lines consisting of a tee fitting, % inch ball valve, and short % inch threaded end nipple
and cap with chain.

Install piping free of sags or bends and with ample space between piping to permit
proper insulation applications.

Fire and Smoke Wall Penetrations: Where pipes pass through fire and smoke rated
walls, partitions, ceilings, and floors, maintain the fire and smoke rated integrity. Refer
to Division 15, Section 15120 and 15050 for materials.

Exterior Wall Penetrations: Seal pipe penetrations through exterior walls using sleeves
and mechanical sleeve seals (See Section 15120). Pipe sleeves smaller than 6 inch
shall be steel; pipe sleeves 6 inches and larger shall be sheet metal.

Anchor piping to ensure proper direction of expansion and contraction.

Coordinate foundation and all other structural penetrations with structural engineer.

B. Hydronic Piping:

1.

Make reductions in hydronic pipe sizes using eccentric reducer fitting installed with the
level side up.

Install hydronic piping branch connections to mains using Tee fittings in main with
take-off out the bottom of the main, except for up-feed risers which shall have take-off
out the top of the main line. Install all hydronic piping level with manual air vent at all
high points in direction of flow.

Install hydronic piping level except for gravity flow systems such as condenser water
and condensate drain piping.

C. Sanitary Waste and Vent; Roof Drain and Storm Drain Piping:

1.

Install plumbing drainage piping with 1/4 inch per foot (2 percent) downward slope in
direction of drain for piping 3 inches and smaller, and 1/8 inch per foot (1 percent) for
piping 4 inch and larger. Install cast iron pipe in accordance with the Cast Iron Soil Pipe
Institute Handbook.

Install 1 inch thick extruded polystyrene over underground drainage piping that is above
frost line and not under building. Provide width to extend minimum of 12 inches beyond
each side of pipe. Install directly over pipe, centered on pipe center line.

Make changes in direction for drainage and vent piping using appropriate 45 degree
wyes, half-wyes, or long sweep quarter, sixth, eighth, or sixteenth bends. SANITARY
CROSSES OR SHORT QUARTER BENDS SHALL NOT BE USED IN DRAIN PIPING.

Provide thrust restraints (bracing to structure or rodded joints) at branches and changes
in direction for cast iron pipe 5inches and larger suspended within the building.

Where cast iron piping is suspended in excess of 18 inches on single rod hangers,
sway bracing shall be provided to prevent shear at the joints.
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6.

10.

11.

12.

13.

Install underground drain piping to conform with the plumbing code, and in accordance
with the Cast Iron Soil Pipe Institute Engineering Manual.

Lay piping beginning at low point of system, true to grades and alignment indicated,
with unbroken continuity of invert.

Place bell ends or groove ends of piping facing upstream.

Install gaskets in accordance with manufacturer's recommendations for use of
lubricants, cements, and other special installation requirements.

Install sub-surface drain piping according to requirements of the soils engineers
requirements when required and connect to storm sewer / sump pump.

Grade trench bottoms to provide a smooth, firm, and stable foundation, free from rock,
throughout the length of the pipe.

Remove unstable, soft, and unsuitable materials at the surface upon which pipes shall
be laid, and backfill with clean sand or pea gravel to indicated invert elevation.

Shape bottom of trench to fit the bottom 1/4 of the circumference of pipe. Fill
unevenness with tamped sand. At each pipe joint dig bell holes to relieve the bell of the
pipe of all loads, and to ensure continuous bearing of the pipe barrel on the foundation.

D. Refrigerant Piping:

1.

General: Install refrigerant piping in accordance with ASHRAE Standard 15 - "The
Safety Code for Mechanical Refrigeration.”

Install piping in as short and direct arrangement as possible to minimize pressure drop.

Install piping for minimum number of joints using as few elbows and other fittings as
possible.

Arrange piping to allow normal inspection and servicing of compressor and other
equipment. Install valves and specialties in accessible locations to allow for servicing
and inspection.

Provide adequate clearance between pipe and adjacent walls and hanger, or between
pipes for insulation installation. Use sleeves through floors, walls, or ceilings, sized to
permit installation of full thickness insulation.

Insulate suction lines. Liquid line are not required to be insulated, except where they
are installed adjacent and clamped to suction lines, where both liquid and suction lines
shall be insulated as a unit.

a. Do not install insulation until system testing has been completed and all leaks
have been eliminated.

Install branch tie-in lines to parallel compressors equal length, and pipe identically and
symmetrically.

Install copper tubing in rigid or flexible conduit in locations where copper tubing will be
exposed to mechanical injury.

BASIC PIPING MATERIALS AND METHODS 15055 -7



DWIRE HALL 03/29/06
University of Colorado at Colorado Springs

3.3

9. Slope refrigerant piping as follows:

a. Install horizontal hot gas discharge piping with 1/2 inch per 10 feet downward
slope away from the compressor.

b. Install horizontal suction lines with 1/2 inch per 10 feet downward slope to the
compressor, with no long traps or dead ends which may cause oil to separate
from the suction gas and return to the compressor in damaging slugs.

C. Install traps and double risers where indicated, and where required to entrain oil
in vertical runs.

d. Liquid lines may be install level.
Condensate Drain Piping:

1. Condensate drain piping from air conditioning unit coil condensate drain pan shall be of
the sizes shown on the drawings.

Plastic Pipe:

1. All plastic piping installed below grade shall meet ASTM D2321-89 requirements.
PIPING SYSTEM JOINTS:

General: Provide joints of type indicated in each piping system.

Thread pipe in accordance with ANSI B2.1; cut threads full and clean using sharp dies. Ream
threaded ends to remove burrs and restore full inside diameter. Apply pipe joint compound, or
pipe joint tape (Teflon) where recommended by pipe/fitting manufacturer, on male threads at
each joint and tighten joint to leave not more than 3 threads exposed.

Braze copper tube-and-fitting joints in accordance with ASME B31.

Solder copper tube-and-fitting joints with silver solder or 95-5 tin-antimony. Cut tube ends
squarely, ream to full inside diameter, and clean outside of tube ends and inside of fittings.
Apply solder flux to joint areas of both tubes and fittings. Insert tube full depth into fitting, and
solder in manner which will draw solder full depth and circumference of joint. Wipe excess

solder from joint before it hardens.

Weld pipe joints in accordance with ASME Code for Pressure Piping, B31. Provide weld-o-let
fittings for two pipe sizes less than main pipe size.

Weld pipe joints in accordance with recognized industry practice and as follows:

1. Weld pipe joints only when ambient temperature is above 0 degrees F (-18 degrees C)
where possible.

2. Bevel pipe ends at a 37.5 degrees angle where possible, smooth rough cuts, and clean
to remove slag, metal particles and dirt.

3. Use pipe clamps or tack-weld joints with 1 inch long welds; 4 welds for pipe sizes to 10
inches, 8 welds for pipe sizes 12 inch to 20 inch.
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4, Build up welds with stringer-bead pass, followed by hot pass, followed by cover or filler
pass. Eliminate valleys at center and edges of each weld. Weld by procedures which
will ensure elimination of unsound or unfused metal, cracks, oxidation, blow-holes and
non- metallic inclusions.

5. Do not weld-out piping system imperfections by tack- welding procedures; refabricate to
comply with requirements.

G. Weld pipe joints of steel water pipe in accordance with AWWA C206.
H. Flanged Joints: Match flanges within piping system, and at connections with valves and
equipment. Clean flange faces and install gaskets. Tighten bolts to provide uniform

compression of gaskets.

l. Hubless Cast-Iron Joints: Comply with coupling manufacturer's installation instructions. Use
pre-set torque wrench set to 80 in-Ibs on heavy duty couplings.

J. Clay Pipe Joints: Comply with ASTM C 12.

K. Concrete Pipe Joints: Except as otherwise indicated, comply with applicable provisions of
"Concrete Pipe Field Manual" by the American Concrete Pipe Assn.

L. Corrugated Metal Pipe Joints: Comply with manufacturer's instructions and
recommendations.

M. Open Drain-Tile Joints: Except as otherwise indicated, provide 1/4 inch open joint, with top
2/3 of annular space covered by joint accessory material.

3.4 PIPING APPLICATION:
A. Domestic Hot and Cold Water - Inside Building:
1. Above Grade Inside Building:

a. 6 inches and Smaller: Type L/ K, hard drawn copper tube with wrought copper
or bronze fittings, 95-5 tin-antimony / silver tin alloy soldered joints.

B. Sanitary Drainage and Vents - Inside Building:

1. Above Grade: Service weight cast iron, no-hub type with neoprene gaskets; service
weight cast iron, hub and spigot type with neoprene gaskets; or DWV copper with
wrought copper of cast brass fittings.

2. Below Grade: Sizes 2 inch to 20 inch, service weight cast iron, hub and spigot type
only with neoprene compression gaskets; or sizes 12 inches and larger ductile cast iron
with neoprene gasket joints.

C. Sanitary Sewer - Beyond 5 feet Outside Building: Extra strength vitrified clay pipe hub and
spigot type with resilient gasket joints or type ASTM D2665 SDR-35 PVC Sewer Pipe; sizes

12" and larger ductile cast iron with neoprene gaskets; or service weight cast iron, hub and

spigot type with neoprene gaskets.

D. Roof Drainage - Inside Building:

1. Above Grade:
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a. 30 foot head or less: Service weight cast iron, hub and spigot type or no-hub
Husky Series 4000 (or equivalent); or galvanized steel with galvanized cast iron
drainage fittings and threaded joints.

b. Over 30 foot head: Schedule 40 galvanized steel pipe with galvanized cast iron
drainage fittings and threaded joints; or schedule 40 grooved galvanized steel
pipe joined with rigid couplings and gaskets designed for water service, molded
of materials conforming to ASTM D-2000; or ductile iron, thickness 52 or
ANSI/AWWA C150/A21.50-81, 350 psi pressure rating. Full lengths of pipe shall
be utilized to greatest extent possible.

2. Below Grade: Sizes 2 inch to 20 inch, service weight cast iron, hub and spigot type or
sizes 12 inches and larger ductile cast iron with neoprene gasket joints.

E. Storm Sewer - Beyond 5 feet Outside Building: Extra strength vitrified clay pipe; hub and
spigot type or ASTM D3034 SDR-35 PVC sewer pipe, sizes 12 inches and larger ductile cast
iron with neoprene gasket joints; or service weight cast iron, hub and spigot type with
neoprene gaskets.

F. Accessible Gas Piping:

1. Above Grade:

a. Exposed Location:

1) 2 Inches and Smaller: Schedule 40, black steel pipe, beveled ends, with
150 Ib. malleable iron fittings and threaded joints.

2) Over 2 Inches: Schedule 40 black steel with butt weld fittings and welded
joints.

b. Inaccessible Location:

1) All sizes: Schedule 40 black steel pipe, beveled ends, with socket weld
fittings same thickness as pipe; welded joints.

2. Below Grade: Schedule 40 seamless black steel with 150 Ib. forged steel fittings and
welded joints. Provide machine applied, coated and wrapped pipe in accordance with
local code and utility company requirements. Provide cathodic protection as called for
on the drawings.

G. Heating Water and Chilled Water Piping:

1. 2 Inches and Smaller:
a. Schedule 40, black steel with 125 Ib. cast iron or 150 |b. malleable iron threaded
fittings.

OR

Type L / K copper, hard drawn copper wrought copper or bronze fittings, silver -
tin alloy solder joints.

2, 2-1/2 Inches and Larger:
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3.5

a. Schedule 40, seamless or ERW (std. weight 12 inches and over) black steel with
flanged or welded joints.

b. Fittings: Standard weight / Extra strong, seamless steel, butt weld type.
C. Flanges: 150 Ib. 300 Ib. forged steel slip-on or welding neck type.
d. Bolting: Regular square head machine bolts with heavy hexagonal nuts.

e. Gaskets: Thickness, material and type suitable for fluid to be handled, and
design temperature and pressures.

Equipment Drains and Overflows:
1. Type "M" or "DWV" copper.
Refrigerant Piping:

1. Type "L" ACR copper, cleaned, dehydrated and capped at the factory. Wrought copper
fittings with brazed joints.

Diesel Generator Exhaust:
1. Schedule 40 (std. weight 12 inches and over), black steel with all welded joints.
PIPING TESTS:

General: Provide temporary equipment for testing, including pump and gauges. Test piping
system before insulation is installed wherever feasible, and remove control devices before
testing. Test each section of each piping system independently but do not use piping system
valves to isolate sections where test pressure exceeds valve pressure rating. Fill each section
with water and pressurize for indicated pressure and time.

Test all piping systems as specified. Correct leaks by remaking joints. Remove equipment
not able to withstand test procedure during test.

Work to be installed shall remain uncovered until the required tests have been completed.
Piping which is to be concealed shall be tested before being permanently enclosed.

As soon as work has been completed, conduct preliminary tests to ascertain compliance with
specified requirements. Make repairs or replacements as required.

Give a minimum of twenty-four hours notice to Engineer of dates when acceptance test will be
conducted. Conduct tests as specified for each system in presence of representative of
owner, agency having jurisdiction or his representative. Submit three (3) copies of successful
tests to the Engineer for his review. Report shall state system tested and date of successful
test.

Contractor shall obtain certificates of approval, acceptance and compliance with regulations of
agencies having jurisdiction. Work shall not be considered complete until such certificates
have been delivered by the Engineer to the Owner.

All costs involved in these tests shall be borne by Contractor.
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l. System Tests
1. Hydrostatic Test: The test shall be accomplished by hand pumping the system to the

specified water pressure, and maintaining that pressure until the entire system has
been inspected for leaks, but in no case for a time period of less than four hours.

a. Domestic water systems: 100 psig or 150 percent of system pressure, whichever
is greater.
b. Heating water: 100 psig or 150 percent of operating pressure, whichever is
greater.
C. Chilled water: 100 psig or 150 percent of system pressure, whichever is greater.
2. Compressed Air or Nitrogen Test; Compressed air tests may be substituted for

hydrostatic tests only when ambient conditions or existing building conditions prohibit
safe use of hydrostatic testing and must be reviewed by the Engineer prior to any
testing. For tests of this type, the piping system shall be subjected to the gas pressure
indicated for that specific system. The piping capped or plugged and water-pumped
with oil free air, or a nitrogen bottle shall be introduced into the entire system to the
pressure specified. The system shall maintain that pressure for the duration of a soapy
water test of each joint.

3. Waste, Drain and Vent Piping: All waste and vent piping, including building drain, roof
drain and building sewer, shall be subjected to a water test. All openings in the piping
system shall be tightly closed, except the highest opening, and the system filled with
water to the point of overflow. The water shall be kept in the system, or in the portion
under test, for at least 15 minutes before inspection starts; the system shall then be
tight to all points. No section shall be tested with less than a ten foot head of water.
Roof drain shall be closed at the lowest point and filled with water to the point of
overflow.

4, Test all refrigerant piping systems with nitrogen at 300 psig pressure on high side of
system, and at 150 psig pressure on low side of system. Maintain pressure without loss
for a time period of not less than 4 hours. After test has been completed, the piping
shall be evacuated by means of a vacuum pump for a period of not less than 24 hours
or until system has been completely evacuated.

5. Repair piping systems sections which fail required piping test, by disassembly and
re-installation, using new materials to extent required to overcome leakage. Do not use
chemicals, stop-leak compounds, mastics, or other temporary repair methods.

6. Drain test water from piping systems after testing and repair work has been completed.

3.6 UNDERGROUND PIPE INSTALLATION:
A. Clean fittings, nipples and other field joints thoroughly before coating.

B. Protect gray and ductile cast iron pipe installed below grade with polyethylene encasement
applied in strict accordance with ANSI/AWWA C105/A21.5.

C. Install ductile iron pipe below grade as prescribed by AWWA C600.
D. Provide concrete thrust block and 3/4 inch steel threaded tie bar at each direction change on

underground pressure pipe. Imbed tie bar in thrust block and connect to upstream fitting.
Paint tie bar with two coats of bitumastic #50 paint.
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E.

3.7

3.8

Bury all outside water piping minimum 5 feet-0 inches below grade to top of pipe.
ADJUSTING AND CLEANING:

General: Clean exterior surfaces of installed piping systems of superfluous materials, and
prepare for application of specified coatings (if any). Flush out piping systems with clean
water before proceeding with required tests. Inspect each run of each system for completion
of joints, supports and accessory items.

1. Inspect pressure piping in accordance with procedures of ASME B31.

Disinfect all potable water mains and water service piping in accordance with local and health
department requirements. Submit test results report.

Clean and flush hydronic piping systems. Remove, clean, and replace strainer screens. After
cleaning and flushing hydronic piping system, but before balancing, remove disposable fine
mesh strainers in pump suction diffusers.

Chemical Treatment: Provide hydronic systems with a water analysis prepared by the
chemical treatment supplier to determine the type and level of chemicals required for
prevention of scale and corrosion. Perform initial treatment after completion of system testing.

COMMISSIONING:
Fill system and perform initial chemical treatment.

Check expansion tanks to determine that they are not air bound and that the system is
completely full of water.

Before operating the system perform these steps:

Open valves to full open position. Close coil bypass valves.

Remove and clean strainers.

Check pump for proper rotation and proper wiring.

Set automatic fill valves for required system pressure.

Check air vents at high points of systems and determine if all are installed and
operating freely (automatic type) or to bleed air completely (manual type).

Set temperature controls so all coils are calling for full flow.

Check operation of automatic bypass valve.

Check and set operating temperature of boilers, chillers, and cooling towers to design
requirements.

9. Lubricate motors and bearings.

arwNE
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END OF SECTION 15055
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SECTION 15100 - VALVES

PART 1 - GENERAL

1.1

A.

B.

1.2

1.3

14

VALVES

DESCRIPTION OF WORK:

This Section includes general duty valves common to most mechanical piping systems.
Valves tags and charts are specified in Division 15 Section "Mechanical Identification."
SUBMITTALS:

Product Data: including body material, valve design, pressure and temperature classification,
end connection details, seating materials, trim material and arrangement, dimensions and
required clearances, and installation instructions.

QUALITY ASSURANCE:

Single Source Responsibility: Comply with the requirements specified in Division-15 Section
"Basic Mechanical Requirements," under "Product Options."

MSS Standard Practices: Comply with the following standards for valves:

MSS SP-45: Bypass and Drain Connection Standard

MSS SP-67: Butterfly Valves

MSS SP-70: Cast Iron Gate Valves, Flanged and Threaded Ends

MSS SP-71: Cast Iron Swing Check Valves, Flanged and Threaded Ends

MSS SP-72: Ball Valves with Flanged or Butt-Welding Ends For General Service
MSS SP-78: Cast Iron Plug Valves, Flanged and Threaded Ends

MSS SP-80: Bronze Gate, Globe Angle and Check Valves

MSS SP-84: Steel Valves - Socket Welding and Threaded Ends

MSS SP-85: Cast Iron Globe and Angle Valves, Flanged and Threaded Ends

0. MSS SP-92: MSS Valve User Guide

PBOoNooOh~wNE

Solenoid valves shall be UL listed, FM / AGA / ANSI and CSA approved.
DELIVERY, STORAGE, AND HANDLING:

Preparation For Transport: Prepare valves for shipping as follows:

1. Ensure valves are dry and internally protected against rusting and galvanic corrosion.

2. Protect valve ends against mechanical damage to threads, flange faces, and weld end
preps.

3. Set valves in best position for handling. Globe, and gate valves shall be closed to

prevent rattling; ball and plug valves shall be open to minimize exposure of functional
surfaces; butterfly valves shall be shipped closed or slightly open; and swing check
valves shall be blocked in either closed or open position.

Storage: Use the following precautions during storage:

1. Valves shall be stored and protected against all dirt, debris and foreign material at all
times.
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PART 2 - PRODUCTS

21

A.

VALVES

2.

03/29/06

Do not remove valve end protectors unless necessary for inspection; then reinstall for
storage.

Protect valves against weather. Where practical store valves indoors. Maintain valve
temperature higher than the ambient dew point temperature. If outdoor storage is
necessary, support valves off the ground or pavement and protect in watertight
enclosures.

Handling: Valves whose size requires handling by crane or lift shall be slung or rigged to
avoid damage to exposed valve parts. Handwheels and stems, in particular, shall not be used
as lifting or rigging points.

MANUFACTURERS:

Manufacturer: Subject to compliance with requirements, provide products by the

manufacturers listed.

1.

Gate Valves:

a. Stockham

b. Grinnell Corp.
C. Hammond

d. Nibco

e. Milwaukee
Ball Valves:

P20 T

Conbraco (Apollo)
Milwaukee

Nibco

Watts

Jomar

Eccentric Plug Valves:

aoop

Keystone/Tyco
DeZurik
Milliken
Homestead

Globe Valves:

a. Stockham

b. Grinnell Corp.
c. Hammond

d. Nibco

e. Milwaukee
Butterfly Valves:

a. Keystone/Tyco
b. Centerline

C. Nibco
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2.2

VALVES

d. K.F. Hale
e. Bray

6. Swing Check Valves

Conbraco

Grinnell Corp.

Nibco

Watts (screwed)
Stockham

Grinnell (Grooved Only)

~poooTw

7. Non-Slam Check Valves:

Centerline
Keystone

Metraflex

Techno Corporation
Nibco

Val-Matic
Milwaukee
Stockham

Golden Anderson

TS@ToooTe

8. Lift Check Valves:

a. Conbraco
b. Metraflex
C. Milwaukee
d. Nibco
e. Stockham
9. Solenoid Valves:
a. Asco
b. General Controls
C. Skinner
d. Magnatrol Valve Corp.

VALVE FEATURES:

General: Comply with MSS-92 1980 "Valve Users Manual”.

Valve Design: Valves shall have rising stem, or rising stem outside screw and yoke design;
except, non-rising stem valves may be used where headroom prevents full operation of rising

stem valves.

Sizes: Unless otherwise indicated, provide valves of same size as upstream pipe size.
(Control valves shall be sized for required flow.)

Operators: Provide the following special operator features:

1. Handwheels, fastened to valve stem for valves other than quarter turn.
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2.3

2.4

VALVES

2. Lever Handle on quarter turn valves 6 inch and smaller, except plug valves. Provide a
wrench for every plug valve.

3. Worm gear operators of an enclosed weather-proof design shall be provided on all
quarter turn valves 8 inches and larger.

Extended Stems: Where insulation is indicated or specified, provide extended stems to allow
full operation of the valve without interference by the insulation.

Bypass and Drain Connections: Comply with MSS SP-45.
End Connections: As specified in the individual valves specifications.
1. Threads: Comply with ANSI B2.1.

2. Flanges: Comply with ANSI B16.1 for cast iron, ANSI B16.5 for steel, and ANSI B16.24
for bronze.

3. Solder-Joint: Comply with ANSI B16.18.
a. Caution: Where soldered end connections are used, use solder having a melting

point below 840 degrees F for gate, globe, and check valves and below 421
degrees F for ball valves.

GATE VALVES:

Gate Valves — 2 inches and Smaller: MSS SP-80, Class 150 , body and bonnet of cast

bronze ASTM B62 for 150#, threaded ends, solid wedge disc, union bonnet, rising stem,

bronze gland, TFE impregnated packing, malleable iron handwheel.

Stockham Fig. B-120/B-124

Gate Valves - 2-1/2 inches and Larger. MSS SP-70, Class 125, iron body conforming to
ASTM A126 C1 B, Bronze trim, O S & Y design, Flanged ends, TFE impregnated packing.

Stockham Fig. G-623
BALL VALVES:

Ball Valves — linch and Smaller: 150 WSP, 600 WOG, rated for 150 PSI at 350 degrees F,
two piece end entry body style, bronze body conforming to ASTM B584, full port chrome
plated brass ball, 15 percent glass reinforced PTFE seats, PTFE packing, adjustable packing
nut blow-out proof stem, vinyl covered steel handle. Provide solder ends or threaded ends to
match piping system. Apollo 77-100/200

Ball Valves 1-1/4 inch through 2 inches and for all silver soldered or brazed lines: ANSI
B16.34, 150 WSP, 600 WOG, rated for 150 PSI at 350 degrees F. Three piece body style,
bronze body conforming to ASTM B584, full port, chrome plated brass ball and stem of ASTM
A276 type 316, 15 percent glass reinforced RTFE seats, RTFE packing and blow out proof
stem, vinyl coated steel handle. Provide solder ends or threaded ends to match piping
material system. Apollo 82-100/200.

Ball valve options/accessories: Provide the following as required or as specifically indicated:

1. Tee handle for tight fit applications (within enclosures, etc.).
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2.5

2.6

2.7

2.8

‘ A.

VALVES

Locking handle.
Drain.

Stem extension.
Mounting pads.

akrwnN

ECCENTRIC PLUG VALVES:

2 inches and Smaller: 125 psi, cast iron body, straightway pattern, EPDM or
C11REncapsulated Eccentric plug, tight shut-off seals, square head, threaded ends. Provide
memory stop feature.

Dezurik PEC

2-1/2 inches and Larger Sizes: 125 [ | psi, cast iron body, straightway pattern, EPDM or
C11R Encapsulated Eccentric plug, lever actuators, except handwheels where indicated, and
flanged ends. Provide memory stop feature.

Dezurik PEC
NOTE: An eccentric plug valve with memory stop may be installed for combination shut-

off/balancing service in lieu of a separate balancing valve plus shut-off valve installation at
Contractor's option.

GLOBE VALVES:

Plumbing Systems (2-1/2 inches and Smaller): MSS SP-80, Class 125 WSP body, bonnet
and disc cast bronze ASTM B62, copper-silicon bronze stem, non-asbestos teflon
impregnated stem packing, bronze disc ring, threaded bonnet and malleable iron handle.

Stockham Fig. B-16/B-17
BUTTERFLY VALVES:

Hydronic Service Butterfly Valves - 2-1/2 inches to 12 inches: MSS SP-67, cast iron body
conforming to ASTM A126 class B, aluminum bronze ASTM B148 disc, single piece 416
stainless steel stem, EPDM seat, upper and lower bronze bearing, non-metallic bushing and
stem seal, ANSI class 125 flange, rated for 200 psi pressure differential, 200 psi drop-tight
shut off dead end service, with downstream flange removed. Provide extended neck for 2
inches thick insulation. All valves shall be factory tested to 110 percent of pressure rating. All
butterfly valves shall be full lugged body, drilled and tapped.

Keystone Fig.222
CHECK VALVES:

Swing Check Valves - 2-1/2 Inch and Smaller; MSS SP-80; Class 125/150 WSP 200/300,
cast bronze body and cap conforming to ASTM B 62, ASTM B61 for 200/300 bronze,
horizontal swing design, Y-pattern, with a bronze/teflon disc, stainless steel pin and having
threaded or solder ends. Class 150 valves meeting the above specifications may be used
where pressure requires or Class 125 are not available.

Swing Check Valves - 2-1/2 to 3 Inch: MSS SP-71; Class 125 /250 (Class 175 FM approved
for fire protection piping systems), cast iron body and bolted cap conforming to ASTM A 126,
Class B; horizontal swing, with a bronze disc or cast iron disc with bronze disc ring, and
flanged ends. Valve shall be capable of being refitted while the valve remains in the line.
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2.9

2.10

VALVES

Non-Slam Check Valves - 2 Inch and smaller: Bronze body, 200 psi @ 250 degrees F.,
threaded ends, resilient seats, center guided spring loaded disk.

Non-Slam Check Valves - 2-1/2 Inch and Larger: Class 125/ 250 cast iron or stainless steel
body, replaceable lapped bronze seat and balanced twin bronze flappers or bronze center
guided disc and stainless steel trim. Valve shall be designed to open and close at
approximately one foot differential pressure. Twin flappers or center guided disc shall be
loaded with a stainless steel spring to assure even non-slam checking action. Seals shall be
EPDM.

Lift Check Valves 2 Inch and Smaller; Class 125 | |, cast bronze body and cap conforming
to ASTM B 62, horizontal or angle pattern, lift type valve, with stainless steel spring, bronze
disc holder with renewable "Teflon" disc, and threaded ends. Valve shall be capable of being
refitted and ground while the valve remains in the line.

DRAIN VALVES: FOR HVAC AND PLUMBING HYDRONIC SYSTEMS PROVIDE BALL
VALVE WITH THREADED HOSE END, AND CAP WITH CHAIN.

Apollo Fig. 78-100/78-200 Series
SOLENOID VALVES:

Solenoid valves shall consist of a solenoid (electro-magnet) with its core and a valve body
containing one or more orifices. The solenoid shall be mounted directly on the valve body.

Response time from fully open or closed to fully closed or open shall be slow acting.
Solenoid valves shall be 2 / 3 / 4 way type valves.

Solenoid valves shall be normally open or normally closed operation as required for proper
operation of the system for protection against freeze, fire and safety.

Solenoid enclosures shall meet the ICS-6 ANSI/NEMA standard and UL standard 429, 508
and/or 1002 as follows:

Type 1. General Purpose.

Type 2: Drip proof.

Type 3 and 3S: Raintight, Dust tight and sleet (ice) resistant.

Type 3R: Rainproof, sleet (ice) resistant

Type 4: Watertight and dust tight.

Type 4X: Watertight, Dust tight and Corrosion resistant.

Type 6:Submersible.

Type 6P: Submersible, prolonged submersion at a limited depth.

Type 7: Explosion proof, Class I, Division 1, Group A (acetylene); B (hydrogen); C
(ethyl-ether vapors, ethylene or cyclopropane); D (gasoline, hexane, naphtha, benzene,
butane, propane, alcohol, acetone, benzol, lacquer, solvent vapors or natural gas).
Type 9: Dust-ignition proof, Class Il, Group E (metal dust); F (carbon black coal or coke
dust); G (flour starch or grain dust).

11. Operating temperatures shall range from 185 degrees F to 842 degrees F for T1
through T6 code numbers.

CoNoOOA~WNE

=
©

Minimum ambient temperature limitation of 32 degrees F (0 degrees C) for any valve which
contains water or water vapor and 0 degrees F (-18 degrees C) where freezing water is not a
factor. (Special construction for ambient temperature down to -40 degrees F (-40 degrees C).
Maximum ambient temperature limitation of 180 degrees F (82 degrees C).
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Parts in contact with fluid shall be brass, bronze, or stainless steel; core tube, 305 stainless
steel; core and plug nut, 430 F stainless steel; Seal-BUNA "N"; shading coil-copper; disc-
BUNA "N" and Nylon; Spring, 302 stainless steel (General Service).

Manual reset safety shut-off valve shall open manually and close upon interruption of current.

Electric current shall be AC of voltage shown on Division 16 drawings.

PART 3 - EXECUTION

3.1

3.2

3.3

EXAMINATION:

Install valves in accordance with manufacturers instructions.

Examine valve interior through the end ports, for cleanliness, freedom from foreign matter and
corrosion. Remove special packing materials, such as blocks used which prevents disc
movement during shipping and handling.

Actuate valve through an open-close and close-open cycle. Examine functionally significant
features, such as guides and seats made accessible by such actuation. Following
examination, return the valve closure member to the position in which it was shipped.

Examine threads on both the valve and the mating pipe for form (out-of-round or local
indentation) and cleanliness.

Examine mating flange faces for conditions which might cause leakage. Check bolting for
proper size, length, and material. Check gasket material for proper size and material, and for
freedom from defects and damage.

Prior to valve installation, examine the piping for cleanliness, freedom from foreign materials,
and proper alignment.

VALVE SELECTION:

Selection of Valve Ends (Pipe Connections): Except as otherwise indicated, select valves with
the following ends or types of pipe/tube connections:

1. Copper Tube Size 2 Inch and Smaller: Solder ends, except in heating hot water and
low pressure steam service which shall have threaded ends.

2. Steel Pipe Sizes 2 Inch and Smaller: Threaded or grooved-end.
3. Steel Pipe Sizes 2-1/2 Inch and Larger: Flanged or grooved end.

4. At all piping hot taps provide a gate valve with the hot tap and a butterfly valve for shut-
off service. Hot taps shall be provided only where approved by the Engineer.

VALVE INSTALLATIONS:
Valve Application Table

(Where sizes overlap, contractor has choice of either type)

SERVICE VALVE TYPE H

VALVES
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Plumbing Water Services; 3" or smaller Ball Valve

Plumbing Water Services; 2-1/2" and larger Butterfly Valves

Plumbing Pressure Reducing Bypass; all sizes Globe Valve

Plumbing Balancing Service; 2" and smaller Calibrated Balancing Valve See Section
Plumbing Balancing Service; 2-1/2" and larger éiigitric Plug Valve

HVAC Hydronic Piping; 3" and smaller Ball Valve

HVAC Hydronic Piping; 2-1/2" and larger Butterfly Valve

HVAC Hydronic Pressure Reducing Valve Globe Valve

Bypass; all sizes

HVAC Hydronic Balancing valve; 2" and smaller Calibrated Balancing Valve See Section

15135

HVAC Hydronic Balancing Valve; 2-1/2" and Eccentric Plug Valve.
larger

HVAC & Plumbing Check Valves; 2" and smaller Swing Check

HVAC & Plumbing Pump Discharge Check Valve; | Non-Slam Spring Loaded

3.4

w >

moo

VALVES

Locate valves for easy access and provide separate support where necessary.

Install valves and unions for each fixture and item of equipment in a manner to allow
equipment removal without system shut-down. Unions are not required on flanged devices.

Install 3-valve bypass around each pressure reducing valve using throttling type valves.

Gate and globe valves shall be installed with the stem in the upright position. In overhead
horizontal piping, ball valves shall be installed with the handle in the side or bottom of the
piping. Butterfly valves shall be installed with the stem within 45 degrees of the horizontal
position. The handle of quarter turn valves shall open in the direction of flow. Quarter turn
valves with hand wheels or chain wheels shall be located so that the position indicator is
visible from the floor without the use of a ladder or climbing on equipment or piping.

Installation of Check Valves: Install for proper direction of flow as follows:

1. Swing Check Valves: Install in horizontal position with hinge pin level.
2. Wafer Check Valves: Install between 2 flanges in horizontal or vertical upward flow
position.

3. Lift Check Valve: Install in piping line with stem upright and plumb.
SOLDER CONNECTIONS:

Cut tube square and to exact lengths.

Clean end of tube to depth of valve socket, using steel wool, sand cloth, or a steel wire brush
to a bright finish. Clean valve socket in same manner.

Apply proper soldering flux in an even coat to inside of valve socket and outside of tube.
Open gate and globe valves to fully open position.

Remove the cap and disc holder of swing check valves with composition discs.
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3.5

3.7

3.8

ow>

3.9

3.10

Insert tube into valve socket making sure the end rests against the shoulder inside valve.
Rotate tube or valve slightly to insure even distribution of the flux.

Apply heat evenly to outside of valve around joint until solder will melt upon contact. Feed
solder until it completely fills the joint around tube. Avoid hot spots or overheating the valve.
Once the solder starts cooling, remove excess amounts around the joint with a cloth or brush.

BRAZED CONNECTIONS:

Protect valves from temperatures which exceed the valve material temperature limitations as
recommended by the valve manufacturer.

Disassemble 3 piece ball valves prior to brazing.

THREADED CONNECTIONS:

Note the internal length of threads in valve ends, and proximity of valve internal seat or wall, to
determine how far pipe should be threaded into valve.

Align threads at point of assembly.

Apply appropriate tape or thread compound to the external pipe threads (except where dry
seal threading is specified).

Assemble joint wrench tight. Wrench on valve shall be on the valve end into which the pipe is
being threaded.

FLANGED CONNECTIONS:

Align flanges surfaces parallel.

Assembile 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 a torque wrench.

GROOVED CONNECTIONS:

Assembly valves with grooved end in accordance with manufacturers published instructions.
Clean pipe ends from indentations, projections, burrs and roll marks from pipe to groove.
Provide gasket, flanges, fittings, bolts, nuts, lubrication applied per manufacturers instructions
for intended service.

FIELD QUALITY CONTROL:

Testing: After piping systems have been tested and put into service, but before final adjusting
and balancing, inspect each valve for leaks. Adjust or replace packing to stop leaks; replace
valve if leak persists.

ADJUSTING AND CLEANING:

Cleaning: Clean mill scale, grease, and protective coatings from exterior of valves and
prepare to receive finish painting or insulation.

END OF SECTION 15100

VALVES
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SECTION 15120 - PIPING SPECIALTIES

PART 1 GENERAL

1.1

A.

1.2

13

DESCRIPTION OF WORK:

Extent of piping specialties work required by this section is indicated on drawings and
schedules and by requirements of this section.

Piping specialties furnished as part of factory-fabricated equipment, are specified as part of
equipment assembly in other Division-15 sections.

QUALITY ASSURANCE:

Manufacturer's Qualifications: Firms regularly engaged in manufacture of piping specialties of
types and sizes required, whose products have been in satisfactory use in similar service for
not less than 5 years.

Codes and Standards:

1. FCI Compliance: Test and rate "Y" type strainers in accordance with FCI 73-1
"Pressure Rating Standard for "Y" Type Strainers". Test and rate other type strainers in
accordance with FCI 78-1 "Pressure Rating Standard for Pipeline Strainers Other than
IIYII Typell.

2. ASME B 31.9 "Building Services Piping" for materials, products, and installation.
3. Safety valves and pressure vessels shall bear the appropriate ASME label.

4. Fabricate and stamp air separators and compression tanks to comply with ASME Boiler
and Pressure Vessel Code, Section VI, Division 1.

5. ASME "Boiler and Pressure Vessel Code", Section IX, "Welding and Brazing
Qualification" for qualifications for welding processes and operators.

SUBMITTALS:

Product Data: Submit manufacturer's technical product data, including installation
instructions, and dimensioned drawings for each type of manufactured piping specialty.
Include pressure drop curve or chart for each type and size of pipeline strainer. Submit
schedule showing manufacturer's figure number, size, location, and features for each required

piping specialty.

Shop Drawings: Submit for fabricated specialties, indicating details of fabrication, materials,
and method of support.

Maintenance Data: Submit maintenance data and spare parts lists for each type of
manufactured piping specialty. Include this data, product data, and shop drawings in
maintenance manual; in accordance with requirements of Divisions 15.

PIPING SPECIALTIES 15120-1
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PART 2 - PRODUCTS

03/29/06

2.1 MANUFACTURERS:
A. Manufacturer: Subject to compliance with requirements, provide products by one of the

following:

1. Combination Pressure and Temperature Relief Valves:
a. Amtrol, Inc.
b. Bell & Gossett ITT; Fluid Handling Div.
C. Spirax Sarco.
d. Watts Regulator Co.

2. Pressure Reducing Valves:
a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
C. Bell & Gossett ITT; Fluid Handling Div.
d. Taco, Inc.
e. Keckley

3. Air Vents:
a. Armstrong Machine Works.
b. Bell & Gossett ITT; Fluid Handling Div.
C. Hoffman Specialty ITT; Fluid Handling Div.
d. Spirax Sarco.
e. Amtrol, Inc.

4, Air Separators:
a. Amtrol, Inc.
b. Armstrong Pumps, Inc.
C. Bell & Gossett ITT; Fluid Handling Div.
d. Taco, Inc.
e. The John Wood Co.

5. Diaphragm-Type Compression Tanks:

Amtrol, Inc.

Armstrong Pumps, Inc.

Bell and Gossett ITT; Fluid Handling Div.
Taco, Inc.

The John Wood Co.

Wessles

~Po0TY

6. Pump Suction Diffusers:

Amtrol, Inc.

Armstrong Pumps, Inc.

Bell & Gossett ITT; Fluid Handling Div.
Taco, Inc.

Victaulic Company of America

PooTo

PIPING SPECIALTIES
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7. Automatic Flow Control Valves:
a. Griswold
8. Hydronic System Safety Relief Valves:

Kunkle Valve Co., Inc.

Lunkenheimer Co.

Watts Regulator Co.

Lonergan

Keckley

Bell & Gossett ITT; Fluid Handling Div.
Conbraco

@~ooooTy

9. Pressure Regulating Valves:

A.W. Cash Valve Mfgr. Corp.

Armstrong Machine Works, A-Y Division
Fisher Controls International, Inc.

Hoffman Specialty ITT; Fluid Handling Div.
Leslie Co.

Spirax Sarco

Spence Engineering Co., Inc.

Wilkins Regulator/Div Zurn Industries Inc.
Watts Regulator Co.

TSe@TmoooTe

10. Pipe Escutcheons:

a. Chicago Specialty Mfg. Co.
b. Producers Specialty & Mfg. Corp.
C. Sanitary-Dash Mfg. Co.

11. Low Pressure Strainers:

Armstrong Machine Works.

Hoffman Specialty ITT; Fluid Handling Div.

Metraflex Co.

R-P&C Valve; Div. White Consolidated Industries, Inc.
Spirax Sarco.

Trane Co.

Victaulic Co. of America.

Watts Regulator Co.

S@mooo0 Ty

12. Basket Strainers:

a. R-P&C Valve
b. Keckley

13. Dielectric Waterways

Victaulic Co.
Perfection Corp.
Flow Design Inc.
Perfection Corp.
Rockford-Eclipse Div.

PooTo
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2.2

14. Mechanical Sleeve Seal:

a. Thunderline Corp.
b. Metra Flex.

HYDRONIC PIPING SPECIALTIES:

General: Provide factory-fabricated piping specialties recommended by manufacturer for use
in service indicated. Provide piping specialties of types and pressure ratings indicated for
each service, or if not indicated, provide proper selection as determined by Installer to comply
with installation requirements. Provide sizes as indicated, and connections, which properly
mate with pipe, tube, and equipment connections. Where more than one type is indicated,
selection is Installer's option.

Hydronic System Safety Relief Valves: Diaphragm operated, cast-iron or brass body valve,
with low inlet pressure check valve, inlet strainer removable without system shut-down, and
noncorrosive valve seat and stem. Select valve size, capacity, and operating pressure to suit
system. Valve shall be factory-set at operating pressure to suit system and have the
capability for field adjustment. Safety relief valve shall be designed, manufactured, tested and
labeled in accordance with the requirements of Section IV of the ASME Boiler and Pressure
Vessel Code. Valve body shall be cast-iron, with all wetted internal working parts made of
brass and rubber; 125 psig working pressure and 250 degrees F maximum operating
temperature. Select valve to suit actual system pressure and BTU capacity. Set valve to
relieve at 10 psi above operating pressure.

Pressure Reducing Valves: Diaphragm operated, bronze or brass body valve, with low inlet
pressure check valve, stainless steel inlet strainer removable without system shut-down, and
stainless steel valve seat and stem. Select valve size, capacity, and operating pressure to suit
system. Valve shall be factory-set at operating pressure and have the capability for field
adjustment.

Coin Operated Manual Air Vent: Bronze body and nonferrous internal parts; 150 psig working
pressure, 212 degrees F operating temperature; manually coin operated and having discharge
outlet connection and 1/8 inch NPT male connection.

Manual Air Vent: Provide ball valves as specified in Part 3.

Automatic Air Vent: 100 psi working pressure, 240 degrees working temperature, stamped
brass body and non-metallic float, with threaded outlet connector for "safe waste" discharge

pipe.
1. Amtrol 703 or approved equivalent.

Air Separators: Welded black steel; ASME constructed and labeled for minimum 125 psig
water working pressure and 350 degrees F operating temperature; perforated stainless steel
air collector tube; tangential inlet and outlet connections; screwed connections up to and
including 3 inch NPS; flanged connections for 4 inch NPS and above; threaded blowdown
connection; sized as indicated for full system flow capacity.

Diaphragm-Type Compression Tanks: Size and number as indicated; construct of welded
carbon steel for 125 psig working pressure, 240 degrees F maximum operating temperature.
Separate air charge from system water to maintain design expansion capacity, by means of a
flexible heavy duty diaphragm securely sealed into tank. Diaphragm shall be permanently
sealed for tank sizes up to 45 gallon acceptance volume. For acceptance volumes greater
than 45 gallons, tank shall have replaceable diaphragm/bladder. Diaphragm/bladder shall be
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2.3

2.4

suitable for glycol service and system water treatment chemicals. Provide taps for pressure
gauge and air charging fitting, and drain fitting. Support vertical tanks with steel legs or base;
support horizontal tanks with steel saddles. Tank, with taps and supports, shall be
constructed, tested, and labeled in accordance with ASME Pressure Vessel Code, Section
VIII, Division 1.

Pump Suction Diffusers: Cast-iron body, with threaded connections for 2 inch and smaller,
flanged connections for 2-1/2 inch and larger; 175 psig working pressure, 300 degrees F
maximum operating temperature; and complete with the following features:

1. Inlet vanes with length 1-1/2 times pump suction diameter or greater.

2. Cylinder strainer with 3/16 inch diameter openings with total free area equal to or
greater than 5 times cross-sectional area of pump suction, designed to withstand
pressure differential equal to pump shutoff head.

Disposable fine mesh strainer to fit over cylinder strainer.

Permanent magnet, located in flow stream, removable for cleaning.

Adjustable foot support, designed to carry weight of suction piping.

Blowdown tapping in bottom; gauge tapping in side.

o gk w

Automatic Flow Control Valves: Class 150, cast iron housing, stainless steel operating parts;
threaded connections for 2 inch and smaller, flanged connections for 2-1/2 inch and larger.
Factory set to automatically control flow rates within plus or minus 5 percent design, while
compensating for system operating pressure differential. Provide quick disconnect valves for
flow measuring equipment. Provide a metal identification tag with chain for each valve, factory
marked with the zone identification, valve model number, and rate flow in GPM.

PIPE ESCUTCHEONS:

General: Provide pipe escutcheons as specified herein with inside diameter closely fitting pipe
outside diameter, or outside of pipe insulation where pipe is insulated. Select outside
diameter of escutcheon to completely cover pipe penetration hole in floors, walls, or ceilings;
and pipe sleeve extension, if any. Furnish pipe escutcheons with nickel or chrome finish for
occupied areas, prime paint finish for unoccupied areas.

Pipe Escutcheons for Dry Areas: Provide sheet steel escutcheons, solid or split hinged.
LOW PRESSURE PIPELINE STRAINERS:

General: Provide strainers full line size of connecting piping, with ends matching piping
system materials. Select strainers for 125 psi working pressure, with Type 304 stainless steel
screen. Two inches and smaller steam and liquid strainers shall have 20 mesh screens.
Provide 3/64 inch perforations for 2-1/2 inch and 3 inch steam and liquid strainers. Provide
1/8 inch mesh perforations for 4 inches and larger liquid strainers. Provide 1/16 inch mesh
perforations for 4 inches and larger steam strainers.

Threaded Ends, 2 inch and Smaller: Bronze or Cast-iron body, screwed screen retainer with
centered blowdown fitted with pipe plug.

Threaded Ends, 2-1/2 inches and Larger: Cast-iron body, bolted screen retainer with
off-center blowdown fitted with pipe plug.

Flanged Ends, 2-1/2 inches and Larger: Cast-iron body, bolted screen retainer with off-center
blowdown fitted with pipe plug.
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E. Butt Welded Ends, 2-1/2 inches and Larger: Schedule 40 cast carbon steel body, bolted
screen retainer with off-center blowdown fitted with pipe plug.

F. Grooved Ends, 2-1/2 inches and Larger: Tee pattern, ductile-iron or malleable-iron body and
access end cap, access coupling with EDPM gasket.

2.5 BASKET STRAINERS:

A. For 50 psig systems or less (thru 12 inches): High-Tensile ASTM A126 Class B cast iron,
angle design, ductile iron clamped cover, flanged ends, stainless steel screen assembly,
suitable gasket material, bottom threaded drain outlet. Steam screen size shall be .045 inch
perforations for through 6 inch diameter piping; .062 inch for 8 inch and larger. Liquid screen
size shall be .045 inch perforations for through 3 inch diameter piping; .125 inch for 4 inch and
larger.

R-P&C 528-C12, Class 125

B. For 125 psig systems or less (thru 12 inch): High-Tensile ASTM A126, Class B cast iron,
angle design, bolted cover, flanged ends, stainless steel screen assembly, suitable gasket
material, bottom threaded drain outlet. Steam screen size shall be .045 inch perforations for
through 6 inch diameter piping; .062 inch for 8 inch and larger. Liquid screen size shall be
.045" perforations for through 3 inch diameter piping; .125 inch for 4 inch and larger.

R-P&C 528-V12, Class 125
2.6 DIELECTRIC WATERWAY:

A. General: Zinc electroplated nipple with non metallic lining for use in service indicated, which
effectively isolate ferrous from non-ferrous piping (electrical conductance), prevent galvanic
action, and stop corrosion. Union style not acceptable.

2.7 MECHANICAL SLEEVE SEALS:

A. General: Modular mechanical type, consisting of interlocking synthetic rubber links shaped to
continuously fill annular space between pipe and sleeve, connected with bolts and pressure
plates which cause rubber sealing elements to expand when tightened, providing watertight

seal and electrical insulation, as manufactured by Link-Seal or equal.

B. Sleeve Seals: Provide sleeve seals for sleeves located in foundation walls below grade, or in
exterior walls, of one of the following:

1. Mechanical Sleeve Seals: Installed between sleeve and pipe.
2.8 FABRICATED PIPING SPECIALTIES:

A. Drip Pans: Provide drip pans fabricated from corrosion- resistant sheet metal with watertight
joints, and with edges turned up 2-1/2 inches. Reinforce top, either by structural angles or by
rolling top over % inch steel rod. Provide hole, gasket, and flange at low point for watertight
joint and 1 inch drain line connection.

B. Pipe Sleeves: Provide pipe sleeves of one of the following:

1. Sheet-Metal: Fabricate from galvanized sheet metal; round tube closed with snaplock
joint, welded spiral seams, or welded longitudinal joint. Fabricate from the following
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gauges: 3inches and smaller, 20 gauge; 4 inches to 6 inches 16 gauge; over 6 inch,
14 gauge.

2. Steel-Pipe: Fabricate from Schedule 40 galvanized steel pipe; remove burrs. Provide
fully welded waterstop/anchor ring fabricated from minimum 1/8 plate, extending
minimum 1 inch from O.D. of sleeve, where noted in Part 3.

3. Iron-Pipe: Fabricate from cast-iron or ductile-iron pipe; remove burrs.

4. Sleeves for use with firestopping shall be fabricated in accordance with the installation
instructions of the firestopping system.

PART 3 - EXECUTION

3.1

3.2

A.

INSTALLATION OF PIPING SPECIALTIES:

Pipe Escutcheons: Install pipe escutcheons on each pipe penetration thru floors, walls,
partitions, and ceilings where penetration is exposed to view; and on exterior of building.
Secure escutcheon to pipe or insulation so escutcheon covers penetration hole, and is flush
with adjoining surface.

Strainers: Install strainers full size of pipeline, in accordance with manufacturer's installation
instructions. Install pipe nipple and shutoff full port ball valve with % inch hose end and cap in
strainer blow down connection. Where indicated, provide drain line from shutoff valve to
plumbing drain, full size of blow down connection.

1. Provide strainers in supply line ahead of the following equipment, and elsewhere as
indicated.
a. Pumps
b. Pressure reducing valves
C. Temperature or pressure regulating valves
d. Control valves

Dielectric Waterway: Install at each 