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SECTION 15010

GENERAL MECHANICAL PROVISIONS

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

RELATED DOCUMENTS

A.  Drawings and general provisions of Contract, including General and Special Conditions and
Division-1 Specification sections, apply to work of this section.

SCOPE OF DIVISION

A. Work shall include all materials, equipment and labor necessary for a complete and properly
functioning mechanical installation in accordance with all applicable codes, and contract
drawings and specifications. Work shall include all work specified in Division 15, Mechanical,
Section numbers 15000 through 15999,

B. Pay for all required licenses, fees, inspections and permits.

RELATION TO OTHER WORK

A. Work Not in Division 15: Related work not included in this division consists of requirements
given in the following as may be included in the contract documents:

1. Other divisions which may include work (such as concrete, steel, painting, ceiling
systems, structure and other work) related ta the work of Division 15,

B. Work of Division 15: Any or all sections of Division 15 may include a paragraph or paragraphs
under the heading, "Relation to other Work". Where such a paragraph is indicated and work
directly related to the section is listed or described, such work shall be considered.as relating
directly to the indicated section. Any related work (directly related or otherwise) which may be
omitted by reference from the "Relation to Other Work" paragraph of such section(s), shall be
provided as necessary and required whether or not such work is included by reference. Such
listing or description of related work within a section is given only as a convenience to the
Contractor; omission of other related sections or described work does not in any way exclude the
provision of such work.

CODES

A. Install all work in accordance with the latest edition of all applicable regulations and governing
codes, including the regulations of the utility companies serving the project.

B. Where a conflict in code requirements occurs the more stringent requirement shall govern.

STANDARDS

A. All equipment and devices shall bear U.L. label, the label of an industry recognized approved
testing agency or A.G.A. certification for said item of equipment or device.
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B.

All electrical devices must be U.L. approved.

1.06 DRAWINGS

Al

Architectural and structural drawings take precedence over mechanical drawings with reference
to the building construction. Mechanical drawings are diagrammatic and indicate the general
arrangement and extent of work. Architectural drawings indicate more exactly the desired
relationship between diffusers, registers, lighting fixtures, equipment, electric panels and
devices, plumbing fixtures, and other items which remain exposed in the completed building.
Exact locations and arrangement of materials and equipment shall be determined, with the
acceptance of the Architect/Engineer, as work progresses to conform in the best possible manner
with the surroundings and with the adjoining work of other trades. Where locations of
equipment, devices or fixtures are controlled by architectural features, establish such locations by
referring to dimensions on Architectural drawings and not by scaling drawings.

1.07 DISCREPANCIES

A

In case of differences between drawings and specifications, or where drawings and specifications
are not clear or definite, the subject shall be referred to Architect/Engineer for clarification and

instructions.

1.08 ELECTRICAL PROVISIONS

A.
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Work of Division 15 shall include the electrical requirements which are indicated to be integral
with mechanical work and which can be summarized to include (but not necessarily be limited

to) the following:

1. Motors.
2 Motor starters.
3. Wiring from mechanical equipment to electrical work termination (junction box or

disconnect switch).

4. Control switch, pilot lights, interlocks and similar devices.

4. Electrical heating coils and similar elements in mechanical equipment.
6. Electrical work specified in Division 15 for the HVAC control system.
7l Drip pans to protect electrical work.

Motors, Starters, Switches: Provide with all motorized mechanical equipment unless otherwise
indicated.

Drip Pans: Where possible, do not run mechanical piping directly above electrical (or electronic)
equipment which is sensitive to moisture; otherwise provide drip pans under mechanical piping.
Locate pan below piping, and extend 6" on each side of piping and lengthwise 18" beyond
equipment. Fabricate pans 2" deep, of reinforced sheet metal with rolled edges and soldered or
welded seams; 20 gage copper, or 16 gage steel with 2 oz zinc. finish hot dipped after
fabrication, Provide 3/4" copper drainage piping, properly discharged.
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D. Motors: Unless specifically specified otherwise in the section covering the driven equipment (or
the equipment drives), motors shall comply with the following:

L« Three Phase: NEMA design B, three-phase, squirrel cage induction type designed for
1800 rpm synchronous speed for operation in 40°C ambient at 1.15 service factor at
constant speed on the scheduled voltage. Motors shall be insulated with Class B
insulation material and shall be cast iron, drip proof, horizontal foct mounted type with
ball bearings. Two speed motors shall be provided as scheduled and shall be two
winding type.

!‘\J

Single Phase: Squirrel cage induction type designed for 1800 rpm synchronous speed for
operation in 40°C ambient at 1.15 service factor at constant speed on the scheduled
voltage. Motors shall be insulated with Class B insulation materials and shall be two
winding capacitor start type with steel enclosure, drip proof, horizontal foot mount and
ball bearings.

Electric motors which are designated to be high efficiency type shall also comply with the
section describing high efficiency motors.

(%)

E. Scheduled Horsepower: The horsepowers scheduled or specified are those nominal sizes
estimated to be required by the equipment when operating at specified duties and efficiencies. In
the case of pumps, these horsepowers are non-overloading and may also include provisions for
future planned impeller changes. If the actual horsepower for the equipment fumished differs
from that specified or shown on the drawings, it shall be the Contractor's responsibility to insure
that proper size feeders, breakers, starters, etc. are provided at no change in contract price.

F. Any TEFC motors shall have Class F insulation.

G. Drip proof protected motors shall have Class B insulation.

H. Manufacturer: Electric motors, complying with the requirements of this Section and the
installation and performance requirements of the plans, by the following manufacturers are
acceptable:

I Reliance Electric
2. Gould Electric
3. General Electric
4 Westinghouse

L. Motors, Starters and Switches

1. Combination starters with integral disconnect switches: Starters shall be across-the-line

magnetic type starter with fused motor circuit protection or circuit breaker (magnetic only
breaker) disconnect, rated in accordance with NEMA Standards, sizes and horsepower
rating. Final magnetic setting of MCP shall be field set and recorded. Unit shall be
mounted on NEMA I enclosures for indoor mounting and NEMA 3R enclosure for
outdoor. Starters shall be equipped with double break silver alloy contacts. All contacts
shall be replaceable from front without removing starter from enclosure. Overload relays
shall be provided in each phase, and shall be melted alloy or bimetallic type. Thermal
units shall be of the one-piece construction and interchangeable. Pravide time delay
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current limiting type fuses. Combination starter shall be rated 22,000 AIC Symm.
minimum or as noted on drawings.

Starters shall be equipped with auxiliary contacts as required for proper control functions
and/or as shown on the drawings; minimum of two normally open auxiliary seal-in
interlock and shall be suitable for the addition of at least two additional external electrical
interlocks, one normally open and one normally closed. All starters shall have red "run"
pilot light, "Hand-Off-Auto" selector switch, overload reset and nameplate. Control
voltage shall be as required. Starters shall contain fused control transformers to provide
correct control voltage.

Provide for all motors or motor-compressors of 5 horsepower and above three phase
power monitor as manufactured by Time Mark Corporation (Model #A258B, for 480V, 3
phase systems) (Model #258B for 208V/240V, 3 phase systems) (Model #B258B for
120V systems) providing solid state protection by opening starter for loss of any phase,
low voltage of any or all phases, and phase reversal. Monitor shall be installed within the
starter enclosure and field adjustable for drop-out voltage of (340-480VAC) (160-
240VACQ) (85-125VAQ)

1.09 ELECTRICAL/MECHANICAL WORK

A. Definitions: Definitions {or the purpose of mechanical/electrical control and power coordination
are as follows: (Note: The use of the words, "Provide”, "furnish” and "install" are intended only
for use in describing the coordination indicated by this paragraph and do not necessarily have the
same definitions when used outside of the context of this paragraph.) Any items which do not
fall within the scope of this paragraph shall be coordinated as individually specified.

1.

[¥5]

"Furnish" means to procure an item and to deliver it to the project for installation.

"Install" means to determine (in coordination with others as necessary) the appropriate
intended location of an item and to set and connect it in place.

"Provide" means to both furnish and install.

Power Circuit: Circuit which carries main electric power to apparatus to which the power
circuit is connected.

Control Circuit: Circuit which carries electrical signals directing the performance of a
controller but which does not carry the main electric power. (See NEC, Section 430-71.)
Such circuits shall also include those which serve a dual control and power function (e.g.,
a line voltage thermostat circuit which both activates and powers a small fan motor).

Controller: A device, or group of devices, which serves to govern, in some
predetermined manner, electric power delivered to apparatus to which the controller is
connected and includes any switch or device normally used to start and stop a motor.
(See NEC, Article 100, Definitions, "Controller", and Section 430-81(a).)

Control Device: A device which reacts to an operating condition (pressure, temperature,
flow, humidity, etc.} and which initiates transmission of an electrical control signal which
causes operation of a controller or which causes operation of pressure switches, efc.
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8. Augxiliary Contrel Device: A device (such as a low voltage control transformer, electric
relay. etc.) which is located in a control circuit and which carries or responds to (but does
not initiate) an electrical control signal initiated by a control device.

B: Work of Division 15 includes (but is not necessarily limited to):
1. Provide:
a. All controllers which are generally manufactured or shipped as integral with

Division 15 equipment (such as starters packaged with air cooled chillers, ete.).

b. All electric motors and other electrical power consuming equipment (such as
electric air heating coils, electric boilers, electric hot water heaters, etc.) which are

specified in Division 13.

(ol All control circuits (including conduit and boxes) from the Division 16 panels to
point of use including the necessary circuit breakers.

d. All other control circuits, including conduit and boxes,
€. All control connections to equipment,
f. All control connections to controllers, switches, motors and other mechanical

systems electrical power consuming equipment (such as electric air heating coils,
electric boilers, electric hot water heaters, etc.).

g Auxiliary control devices,

h. All control devices (thermostats, pressure switches, flow switches, humidistats,
etc.) and make control circuit connections thereto.

i. Any and all pneumatic and electronic and electric control devices and electric or
pneumatic connections thereto.

2. Furnish:

a. All controllers which are generally manufactured and/or shipped as separate but
companion items to Division 15 equipment (such as centrifugal chiller starters
which are matched with the chillers but are not physically an integral part of the
chiller assembly.)

C. Work of Division 16 includes (but is not necessarily limited to):
E Provide:
a. All power circuits, including conduit and boxes.
b. All power connections to controllers, switches, motors and other mechanical

systems electrical power consuming equipment (such as electric air heating coils,
electric boilers, electric hot water heaters, etc.).
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1.10

1l

1.13

& All remote motor disconnects (remote from the related controller) at all locations
required by NEC and connections thereto except those disconmects which are
specified in Division 15 to be provided as part of the equipment itself.

d. All controllers (except those which are generally manufactured or shipped as
separate but companion items to Division 15 equipment such as centrifugal chiller
starters).

2 Install;
a. All controllers which are generally manufactured and/or shipped as separate but

companion items to Division 15 equipment (e.g., chiller starters).
AUXILIARIES AND ACCESSORIES

A. Include all auxiliaries and accessories for complete and properly operating systems.

INVESTIGATION OF SITE

A. Check site and existing conditions thoroughly before bidding. Advise Architect/Engineer of
discrepancies or questions noted before bidding.

COORDINATION

A. Provide all required coordination and supervision where work of this division connects to or is
affected by work of others.

PROVISIONS FOR OPENINGS

A. Provide all openings required for work performed under Division 15. Provide sleeves or other
approved methods to aliow passage of items installed under any Section of Division 15.

INTERRUPTION OF EXISTING SERVICES

A Any interruption of existing services shall be coordinated in advance with the Owner's
Representative. Shutdown time and duration of critical services shall be decided by the Owner.
Contractor shall provide shutoff valves at point of tie-in to minimize downtime,

CLEANING AND PROTECTION

A. Ductwork: Keep the interior of the duct system free from dirt and rubbish and other foreign
matter. All fan motors, switches, and other items, shall also be protected from dirt, rubbish and
other foreign matter during building construction. Thoroughly clean all components of the
ductwork and remove all dirt, scale, oil and other foreign substances which may have
accumnulated during the installation process.

B. Equipment: All mechanical equipment provided shall be thoroughly cleaned of all dirt, oil,
concrete, etc. Any dents, scratches or other visible blemishes shall be corrected and the
appearance of the equipment made "like new" and to the satisfaction of the Architect/Engineer.
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C. Upon completion, and before final acceptance of the work, all debris, rubbish, lefiover materials,
tools and equipment shall be removed from the site.

D. Protection of Work Until Final Acceptance: Protect all materials and equipment from damage,
entrance of dirt and construction debris from the time of installation until final acceptance. Any
materials and equipment which are damaged shall be repaired to "as new" condition or replaced
at the direction of the Architect/Engineer. Where factory finishes occur and damage is minor,
finishes may be touched up. If, in the opinion of the Architect/Engineer the damage is excessive,
factory finish shall be replaced to "new" condition.

1.16 PRIOR APPROVAL

Al Where the name of manufacturers or products of specific manufactures are mentioned in these
specifications and do not include the phrase "or equivalent”, it is intended that the Contractor
shall furnish the items as specified, and the bid shall be based upon such items.

B. Where the phrase "or accepted equivalent” is included, the manufacturer must submit in writing
to the Architect no later than 10 working days prior to the bid date and shall include catalog
numbers. Complete catalog cut sheets, computerized performance selection data, physical
dimensions, electrical power requirements, wiring diagrams, operating manuals, parts Tists,
manufacturer's certifications, operating weights and load distribution data, and complete
manufacturers' specifications including all applicable options for evaluation. Submittals sent
directly to the Engineer or discussed verbally submitted less than 10 working days prior to bid
will not be considered. Substitute materials accepted for bidding will be published in an
addendum prior to the bid date. Materials not published in an addendum prior to bid date and
not previously specified or accepted are considered not accepted and may not be bid by the
Contractor. No notice will be provided relative to materials deemed not acceptable.

G The Contractor shall verify the availability of all equipment and materials he proposes to use in
the execution of his contract prior to submitting same for acceptance. The discontinuance of
production of any materials or equipment after shop drawing review has been given shall not
relieve the Contractor from furnishing and installing an Architect/Engineer accepted alternate
equipment and/or material of equivalent gquality and style without additional cost to the Owner.

1.17 SHOP DRAWINGS

A, Submit shop drawings for all items, services and systems included in the project.
B. Shop drawings shall clearly show the following:
1. Technical and descriptive data in detail equal to or greater than the data given in the itemn

specification. Indicate all characteristics, special modifications and features. Where
performance and characteristic data is shown on the drawings or specified, submitted data
shall be provided in a degree which is both quantitatively and qualitatively equal to that
specified and shown so that comparison can be made. Present data in detail equal to or
greater than that given in item specification and include all weights, deflections, speeds,
velocities, pressure drops, operating temperatures, operating curves, temperature ranges,
sound ratings. dimensions, sizes, manufacturers' names, model numbers, types of material
used, operating pressures, full load amperages, starting amperages, fouling factors,
capacities, set points, chemical compositions, certifications and endorsements, operating
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voltages, thicknesses, gauges and all other related information as applicable to particular
item.

2 Exceptions to or deviations from the contract documents. Should Architect/Engineer
accept any ilems having such dewviations which are not clearly brought to
Architect/Engineer's aftention, in writing, on item submittal, then Contractor is
responsible for correction of such deviations regardless of when such deviations are
discovered.

Additional Requirements: See specific sections of the Specifications for any additional
requirements.

1.18 SHOP DRAWINGS TECHNICAL INFORMATION BROCHURE

A.

Submit within thirty days after Notice to Proceed. Each brochure shall consist of an adequately
sized, hard-cover, 3-ring binder for 8-1/2" X 11" sheets. Provide correct designation on outside
cover and on spine of binder, i.e., mechanical. All shop drawings shall be submitted at one time;
partial submittals will not be accepted.

First sheet in the brochure shall be a photocopy of the "Division 15 Index" for these
specifications. Second sheet shall be prepared by the Contractor and shall list Project addresses
for this Project for Contractor and all major subcontractors and suppliers.

Provide reinforced separation sheets tabbed with the appropriate specifications section reference
number and typed index for each section.

Shop drawing technical and descriptive data shall be inserted in the brochure in proper order on
all items. Mark the appropriate specification section or drawing reference number in the right
hand comer of each item. Provide complete information, including, but not limited to, wiring
and contro} diagrams, scale drawings showing that proposed substifute equipment will fit into
allotted space (indicate all service access, connections, etc.), test data, and other data required to
determine if equipment complies fully with the specifications. All typewritten pages shall be on
contractor or equipment manufacturer printed letterhead.

At the end of the brochure, provide and insert a copy of the specifications for Division 15 and all
addenda applicable to this Division.

Submit not less than six brochures. Provide separate tag marking on an individual copy for the
Owner, Architect, Engineer, Contractor, Subcontractor (two copies).

Contractor shall review the brochure before submitting. Submittal information on each item in
each brochure shall bear the Contractor's stamp of approval, initials of checker and date checked
by him. No request for payment of or substitutions will be considered until brochure has been
reviewed by the Confractor and submitted for checking.

1.19 OPERATING INSTRUCTIONS

A.

Submit for checking a specific set of written operating instructions on each item which requires
instructions to operate. Afier acceptance, insert information in each Technical Information
Brochure. Refer also to other sections which may describe operating instructions.
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1.20  MAINTENANCE INFORMATION

A,

Submit for acceptance Maintenance Information consisting of manufacturer's printed instruction
and parts lists for each major item of equipment. After acceptance, insert information in each
Technical Information Brochure. Refer also to other sections which may describe maintenance.

1.21 MANUFACTURER'S CHECK-OUT

A.

Check out by Manufacturer's Representative (for major items of equipment): At completion of
construction and after performance verification information as above-mentioned has been
gathered, submitted and accepted, provide one copy of this information to the manufacturer's
representative. Work required under this section shall include having the representative examine
the performance verification information, check the equipment in the field while it is operating,
and sign a Check-Out Memo for record. Submit a copy of the memo on each major item of
equipment for each brochure. Accepted memos shall be inserted on each brochure with the
performance verification information and submittal data. Memos shall be submitted and
accepted before Instruction in Operation to Owner or a request for final inspection.

1.22  SYSTEM GUARANTEE

A.

The wark required under Division 15 shall include a one year guarantee for all items within the
dwelling unit and all components of a system which serves only that unit and a three year
guarantee for all other common area items. This guarantee shall be in accordance with Florida
Administrative Code Statute 718.203. This guarantee shall be by the Contractor to the Owner to
replace for the Owner any defective workmanship, equipment, or material which has been
furnished under this Contract at no cost to the Owner for a period of one or three years from the
date of acceptance of the System. This guarantee shall also include reasonable adjustments of
the system required for proper operation during the guarantee period. Explain the provisions of
guarantee to Owner at the "Instruction in Operation Conference”.

1.23 INSTRUCTION TO OWNER

Al

Submit all required items for checking one week before final inspection of the building is
scheduled. When all items are accepted and placed in the proper brochures, the Contractor shall
give notice in writing that he is ready to give the Owner an "Instruction in Operation
Conference”. After the above mentioned request is received the Contractor will be notified of the
time the conference can be held with the Owner. At the conference, the Contractor shall review
with the Owner all appropriate information. At the end of the conference, seven copies of a
memo certifying Instruction in Operation and Completed Demonstration shall be signed by the
Contractor, Subcontractor and Owner and one copy inserted in each brochure.

1.24 MATERIALS AND EQUIPMENT

A

Each bidder represents that his bid is based upon the materials and equipment described in this
division of the specifications.

1. Submittal shall include the name of the material or equipment for which it is to be
substituted. substituted equipment mode! numbers, drawings, cuts, performance and test
data and any other data or information necessary for the Architect/Engineer to determine
that the equipment meets all specification and requirements. 1f the Architect/Engineer
accepts any proposed substitutions, such acceptance will be set forth in writing,
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Substituted equipment with all accessories installed or optional equipment where
permitted and accepted, must conform to space requirements. Any substituted equipment
that cannol meet space requirements, whether accepted or not, shall be replaced at the
Contractor's expense. Any modifications of related systems of this or other trades as a
result of substitutions shall be made at the Contractor's expense, and Contractor shall so
state in his written request for substitution.

1.25 ACCEPTABLE MANUFACTURERS

A. Acceptable Manufacturers: Materials and Equipment specified in these contract documents are
accepted only in regards to general performance and quality. It shall be the Contractor's
responsibility to insure that acceptable materials and equipment meet or exceed the efficiencies,
capacities, electrical characteristics, performance and quality of the equipment herein specified.
Acceptable equipment must also generally conform, without extensive modification of related
systems to the accessories, weights, space and maintenance requirements, efc., of the specified
equipment. Any modification to related systems of this or other trades shall be made at the
Contractor's expense and the Contractor shall be responsible for coordination between trades.
Any difference in capacity, efficiency, electrical characteristics, weights or quality of product,
etc., between specified materials and equipment and acceptable alternates shall be submitted to
the Architect/Engineer for acceptance within 30 days of Notice to Proceed.

END OF SECTION 15010
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SECTION 15050

MECHANICAL BASIC MATERIALS AND METHODS

PART 1 - GENERAL

1.01

1.02

1.04

RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Special Conditions and
Division-1 Specification sections. apply to work of this section, in addition to the following:

. Other divisions which may include work (such as conerete, steel, painting, ceiling
systems, structure and other work) related to the work of Division 13,

SCOPE

A. Materials listed herein are general mechanical materials to be used under the Division 15
sections of the specifications unless specifically noted otherwise in the particular section or on
the drawings.

RELATION TO OTHER WORK

A. Refer to the section, "General Mechanical Provisions", for related requirements. Refer to other
sections of Division 15 and 1o all other applicable portions of the Drawings and Specifications.
This section relates to all sections of Division 15 as may be applicable to the work of each

section.
STANDARDS
A. Quality and weight of materials shall comply with requirements and specifications of the

appropriate standards of the American Society of Testing and Materials.

PART 2 - PRODUCTS

2.01

MATERIALS AND EQUIPMENT, GENERAL
A, All materials and equipment shall be new and without blemish or defect.

B. Equipment and materials shall be products which will meet with the acceptance of the agency
inspecting the work. Where acceptance is contingent upon having the products examined, tested
and certified by Underwriters Laboratory or other recognized testing laboratory, the product shall
be so examined, tested and certified.

. Where no specific indication as to the type or quality of material or equipment is indicated, a
standard item or system shall be furnished with all options, features and capabilities to meet the
project requirements.

D.  Performance and Capacity:

1 Performance as delineated in schedules and in the specifications shall be interpreted as
minimum performance. In some cases equipment may be sized to allow for future
requirements or for other reasons which may not be stated on the Drawings or in the

MECHANICAL BASIC MATERIALS AND METHODS 15050-1



Specifications; provide equipment and systems with the capacities, capabilities and
features indicated to provide the maximum or minimum (as appropriate) conditions.

Operating conditions and capacities must be as follows:
1. No overloading.

2. No operation at conditions outside of maximum and minimum limits recommended by
the manufacturer and accepted by the Architect/Engineer.

3. Compatible with all systems.
Unless otherwise specified, all equipment and materials furnished must be as follows:
1 Recommended by the manufacturer for the application.

2 Installed in accordance with the manufacturer's recommendations for the application
except where specifications and drawings clearly indicate otherwise.

2.02 ACCESS DOORS AND PANELS

A.

Locations: Provide access doors and panels (access units) as necessary for access to items which
are concealed and which may require service or maintenance or other reason for accessibility.
Examples of such items include, but are not limited to, the following: valves, cleanouts, pipe
unions, expansion joints and connectors, dampers, coils, junction boxes, duct heaters, terminal
units, HVAC control system devices and similar types of items.

Access units; Shall be manufactured by the Milcor Division of Inland-Ryerson, Boico, Nystrom
or Ventfabrics. Types are as follows (Milcor style designations are used for example only):

Location Door/Panel Type
Drywall Style "DW"
Masonry or tile Style "M-stainless"
Acoustical tile Style "AT"

Plaster Style "K"

Fire-rated walls Style "Fire Rated"**

{(**or as indicated below)
Fire Rated Units:

1. Frame and panel assembly shall bear a U.L. label reading, "frame and door assembly,
rating 1-1/2-hour (B), temperature rise 30 minutes 250°F maximum®".

2 Have an automatic closing device and mechantsm to release the latch bolt from the inside.

3. Acceptable Manufacturers: Boico Style F, Inryco/Milcor Style VA, Nystrom Style
APFR.

Non-fire Rated Units:

1. Steel panels and frames.
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2 Locks and latches shall be as appropriate for the location and shall be cam-lock type
latches, flush screw driver operated locks or cylindrical locks.

Provide two keys for all doors. All doors shall be keyed the same.

L

Other Requirements:

1. Doors and panels installed in glazed or ceramic tiled surfaces, in toilet rooms or in
kitchens shall be stainless steel.

[N

Unless otherwise indicated, finish shall be rust inhibitive prime coat.

Sizes:
E: Minimum size: 8" X 8"
2. Sizes of each unit shall be individually selected to allow the recommended and required

service and maintenance and accessibility functions to be accomplished. These functions
shall generally include, for example, valve removal, damper linkage resetting, control
adjustment, lubrication, repair, replacement and similar tasks as may be necessary and
recommended for the concealed item.

Sizes shall be of the following increments (unless otherwise approved) to allow the
accessibility function to be accomplished: 8" x 8", 8" x 12", 12" x 12", 12" x 16", 16" x
16", 16" x 24", 24" x 24", 24" x 36", 30" x 30", 36" x 36" or 36" x 48",

(5]

4. No size smaller than 16" x 24" shall be allowed when a person must pass through the
access opening in order to accomplish the desired accessibility function.

2.03 PAINTING AND MARKING

A.

B.

All paint and materials used for painting shall be manufacturer's "first quality" product. For
additional paint material requirements, refer to Section 09900, Painting.

Marking: Refer also to sections describing identification of mechanical systems.

2.04 FLOOR, WALL OR CEILING PLATES OR ESCUTCHEONS IN EXPOSED AREAS

A.

Shall be chrome-plated. Escutcheons for extended sleeves shall be of the type designed for that
purpose. Split ring escutcheons will not be allowed.

Escutcheons to be as manufactured by Guarantee Specialty Mfg, Co., Cleveland, Ohio;
American Sanitary Mfg. Co., Abingdon, [1L., or Beaton Cadwell.

Provide escutcheons or fabricated plates or collars at each location where pipe or duct passes
through a finished surface. Escutcheons for flush sleeves shall be equivalent to Benton &
Caldwell No. 3A chromium plated brass; for sieeves extending above floor shalt be equivalent to
Benton & Caldwell No. 36 chrome plated brass. Collars or plates for ducts and large diameter
insulated pipe shall be fabricated of 18 gage galvanized copper bearing sheet steel, secured to
structure and neatly fitted arcund duct or pipe.

2.05 SLEEVES
MECHANICAL BASIC MATERIALS AND METHODS 15050-3



Al General: Lay out work and set sleeves in new or existing construction so there shall be
minimum of cutting, drilling and patching. All sleeves not used during consiruction period shall
be sealed using grout. Unused penetrations or sleeves through fire rated barriers shall be sealed
to prevent passage of smoke or heat using an Underwriters' Laboratories approved method rated
at least equivalent to the barrier being penetrated. Method submitted must show proof of UL
approval.

B. Pipe Sleeves: Except where specified otherwise below, pipe sleeves shall be as follows:

1. Sleeves installed in walls subject to hydrostatic (water) pressures shall be "link seal"
(Thunderline Corp.) Type WS or accepted as equivalent.

)

When there is piping existing, and fire rated walls are to be erected, Proset fire rated split
wall system pipe sleeves, or accepted equivalent, are to be used.

3. When copper or steel slab penetrations are required, use Proset System A, or accepted as
equivalent for fire-rated and water pipe installations.

C. Walls and Partitions:

L Sleeves 8-Inch Diameter and Smaller (Above Grade): Sleeves shall be mild steel pipe or
plastic sleeves built into wall, partition or beam, sized to pass pipe and covering, leaving
a clear space of 1/4-inch minimum between covering and sleeve. Penetrations of fire
rated barriers shall have mild steel sleeves.

2 Sleeves Installed in Exterior Walls (Below Grade): Schedule 40 steel hot dipped
galvanized after fabrication or cast iron sleeve with 1/4-inch x 3-inch center flange (water
stop) around the outside,

D. Floors (Above Grade): Sleeves shall be Schedule 10 galvanized steel, set before floor is poured,
sized to pass pipe and covering, leaving a clear space of 1/4-inch between covering and sleeve,
and shall extend 1/2-inch above finished floor.

E. Duct Sleeves: Sleeves or openings sized to pass mechanical ducts and covering shall be of
framed construction in roof, wall, or partitions.

E. Sealing of Sleeves:
1. Sleeves Below Grade: Caulk annular space between pipe and sleeve using oakum and
poured lead both sides minimum one inch deep to make wall penetration water tight.

2 Sleeves Above Grade: Openings around pipes, duct, etc., passing through sleeves shali
be made draft free and vermin-proof by packing solidly with mineral wool or fiberglass.

Sealing of Sleeves Through Fire Rated Barriers: All penetrations through fire rated
barriers shall comply with Section 15050-3.06.

(%)

2,06 FIRE/SMOKE RATED FLOOR, PARTITION OR WALL PENETRATION SEALANT

A. Seal shall be composed of fire barrier product, putty, or caulking materials used either in
combination or singularly. Acceptable Manufacturers are 3M Caorporation or Dow Cormning.
The "Proset” System may be used at piping floor penetrations.
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2.07 EXCAVATION AND BACKFILL

Al

Provide as necessary to accomplish work specified. Perform in accordance with applicable State
and Local codes and accepted good practice and in accordance with other applicable sections or
divisions.

2.08 BELT DRIVES

A,

General: Equip each motor driven machine not direct connected with V-belt drive. Belts shall
be of correct cross section to fit properly in sheave grooves and shall be carefully matched for
each drive. Sheaves shall be cast iron or steel, bored to fit properly on shafts and secured with
keys of proper size. The rating of each drive shall be as recommended by manufacturer for
service but shall be at least 1.5 times nameplate rating of motor.

Speed Adjustment: Adjust fan speed by change(s) in sheave size as necessary to obtain proper
design air flow with fan in its installed location. Fans may be first fitted with variable pitch
drives until proper speed adjustment is made and then fitted with proper fixed pitch drive size, or
alternate sizes of fixed pitch drives may be used until proper fan needed to deliver necessary air

quantity.

Vibration of Air Handling Equipment and Fan Units: For air handling equipment and fans
driven by motors 5-hp or greater, field vibration levels will not be acceptable if the maximum
vibration velocity or displacement measurement exceeds the following values (when
measurements are taken at the bearing supports using a vibration analyzer with the filter set at
the operating fan speed):

Fan Speed

(RPM) Maximum Vibration Level

800 or Less 5 Mils (0.127 mm) max. displacement
801 and Greater 0.20 infsec. (5 mm/s) max, velocity

Belt and Coupling Guards: Each belt drive shall be equipped with an OSHA approved guard.
Guards shall be constructed of #12 U.S. standard gage 3/4-inch diamond mesh wire screen, or
equivalent, welded to one inch steel angle frames, and shall enclose all belts and sheaves. Tops
and bottoms of guards shall be of substantial sheet metal or not less than #18 U.S. standard gage.
Braces or supports must not "bridge" sound and vibralion isolators. Guards shall be designed
with adequate provision for movement of motor required to adjust belt tension. Means shall also
be provided to permit oiling, use of speed counters, and other maintenance and testing operations
with guard in place. All direct drive equipment shall have coupling guards in accordance with
Florida Department of Business Regulation safety regulations and OSHA.

2.09 BEARINGS

Al

All bearings shall be 200,000-hour rated unless otherwise specified.

PART 3 - EXECUTION

-

2

.01

EQUIPMENT ACCESS

A.

Access Doors and Panels;
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L. Locations: Provide access unit at the following locations.

a. Where additionally specified in other sections of this Division 15 and where
specifically indicated on the drawings.

b. Where not specifically indicated on the drawings but where the work to be
provided will require accessibility for purposes as described or as recommended
by the manufacturer of the concealed item.

c. At all locations where concealed equipment, fixtures, devices and similar items
require accessibility for service, inspection, maintenance, repair, replacement and

where such concealed item would not otherwise be accessible for such functions
without the provision of an appropriately sized access unit.

B. Installation

1. Definitions: For the purpose of coordination of responsibility, the following words are
defined to describe the intended coordination.

a. "Fumnish" means to procure an item and deliver it to the project for installation.
b. "Install" means to defermine (in coordination with others as necessary) the
intended appropriate location of an item and to set, connect and otherwise fix in

place in a manner to allow intended operation and use.

e "Provide" means to both furnish and install fully and completely in all aspects.

[pe]

Furnishing Access Units: Access units shall be furnished as work of the Division which
governs the item which is intended to be made accessible by the access unit.

Z Installing Access Units: Access units shall be installed as work of the Division which
govemns the surface, barrier, partition or other building component in and on which the
access umnit is to be placed.

4, Determination of Locations:

a. Where the work of Division 15 requires that the access unit be provided (i.e., both
furnished and installed), then the responsibility for determination of the location at
which the access unit is to be placed is also work of Division 15.

b. Where the work of Division 15 requires that access unit be furnished for
installation as work of another Division, then the responsibility for determination
of the location at which the access unit is to be installed shall be work of Division
15. Conversely, where the work of one Division requires that an access unit be
only installed, then the responsibility for determination of the location of which
the access unit is to be installed shall be work of Division 15 which furnishes the
access unit,

5. Determination of Sizes:
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3.

(8]

a. Unless an access unit size is indicated on the drawings or otherwise specified, the
size of each access unit shall be determined as work of the Division which either
provides or furnishes the access unit.

b. Sizes for access units which are provided or furnished as work of this Division
shall be in compliance with sizing criteria of this Division.

PAINTING
AL See architectural specifications for mechanical equipment and piping, painting requirements.

B. Factory painted or finished items do not require field painting but shall require "touch-up” with
matching paint or finish where scratched.

ANCHORS

A Install a suitable anchor on piping to prevent movement from expansion and contraction by
welding or clamping securely to pipe at fitting or coupling. Approval of the Architect/Engineer
of method of anchorage must be obtained before installation of work. Properly anchor pipingto
remove strains on equipment which would be caused by expansion and contraction. Adequately
insulate anchors on piping, with operating fluid temperatures below 75°F, to prevent moisture
condensation problems.

EXPANSION AND CONTRACTION PROVISIONS

Al Piping is designed with offsets and loops to provide for expansion and contraction. At such
points, piping shall be cold sprung to equalize expansion when at operating temperatures. Install
piping to maintain grade at all operating temperatures,

FLASHING

A. Flashing shall be done as work of other divisions.

PIPING SLEEVES

A. Contractor shall furnish and set sleeves for his piping. Use galvanized sheet steel with water
tight seams and joints or pipe for poured concrete, Extend sleeves thru walls, partitions and
ceilings to finished surface. Extend sleeves 1/4 inch above finished concrete floors and 1 inch
above slab in chases. Sleeves, installed above finished ceilings, for fire/smoke rated wall
assemblies shalj extend 1" beyond each face of wall,

B. Adequately size sleeves to permit clearance for pipe movement and proper grading of pipes.
Sleeves for insulated pipe shall be of adequate size to clear insulation.

C. Caulk space between insulation or pipe and sleeve where required with fire rated safing material
(or flexible fire retardant sealant if pipe is subject to expansion or contraction) to serve as a fire
and smoke stop.

D. Sleeves in walls and/or slabs subject to hydrostatic pressures shall be made water tight.

MECHANICAL BASIC MATERIALS AND METHODS 15050-7



3.07 ESCUTCHEONS

A. Provide chrome plated brass escutcheons (for 1/4 or 1 inch projecting sleeves as required) at
each point where an uninsulated pipe passes through a finished surface.

3.08 CONCRETE BASES AND STRUCTURAL STEEL
A. Concrete bases and structural steel to support equipment and piping installed under cach
specification section or division and not specifically shown on the structural or architectural

ptans shall be fumnished for this work.

3.09 SEALANT

A. Fire/smoke sealant shall be installed in strict compliance with the manufacturer's installation
instructions.

END OF SECTION 15050
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SECTION 15052

INSTRUCTIONS AND MAINTENANCE MANUALS

PART I - GENERAL
1.01  RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Special Conditions and
Division-1 Specification sections, apply to work of this section.

1.02 SCOPE

A. Provide complete written and verbal operating and maintenance instruction to the Owner for
all mechanical systems.

1.03  RELATION TO OTHER WORK

A Refer to the section, "General Mechanical Provisions”, for related requirements. Refer to
other sections of Division 15 and to all other applicable portions of the Drawings and
Specifications.

B. This section directly relates in particuiar to sections which describe the following:

1. Valves and piping systems components requiring maintenance and which are
involved in the dynamic function of the systems.

2. Pumps and related flow devices.

Plumbing equipment.

(93]

4. HVAC equipment.
PART 2 - PRODUCTS

2.01  INSTRUCTIONS AND MAINTENANCE MANUALS

A Provide three Instructions and Maintenance Manuals, each complete as follows:
1. Hardback three-ring loose-leaf binders.
2. Title sheet with job name, Contractor's, subcontractor's control subcontractor and

related contractor's or material supplier's names, addresses and phone numbers.

Index of contents.

L)

4. A signed copy of acknowledgement of instructions to the Owner or his authorized
representative. Two additional copies of the signed acknowledgement shall be sent
directly to the Architect as soon as possible after receipt.

INSTRUCTIONS AND MAINTENANCE MANUALS 15052-1



5, Typewritten operating instructions for the Owner's personnel describing the
following for each piece of equipment and systems:

a. How to start and stop each piece of equipment.

b. How to set equipment and systems for normal operation.

& Normal restarting procedures before contacting the service contractor.

d. Complete description of functions and operations of each piece of equipment

including description of how equipment operates in conjunction with
automatic conirol systems.

e Instructions for cleaning, oiling, greasing, fueling and similar tasks.
6. Approved shop drawings and submittal data and parts and maintenance booklet for

each item of material and equipment furnished under this Division, including (but not
limited to) the following:

a. Spare parts list and source of supply for each equipment item.
b. List of valves with location, service, size, model and operating position.
G Diagrams clearly indicating automatic control hook-up.
7. Any as-built wiring diagrams as called for in other sections of this division as needed

to show how equipment controls interface with related systems.
8. Copies of certificates of inspection.
9. Guarantees.
PART 3 - EXECUTION

3.0t VERBAL INSTRUCTION

A. Provide verbal, hands-on, operating and maintenance instruction to Owner's authorized
personnel for each equipment item and system. Instruction shall be given by competent
personnel.

1, Duration: Total instruction period for all systems of this Division 15 shall be not less
than three (3) working days or as required by owner. The Owner reserves the right to
audio-tape or video-tape the instruction procedure.

3.02 MANUFACTURERS' SERVICE REPRESENTATIVES
A, Verbal instruction at the site for the following equipment items and systems shall be given
jointly by the contractor and the authorized manufacturer's service representative. (Contractor
and manufacturer's service representative shall provide instruction to Owner for each
equipment item of no less duration than the hours indicated in parenthesis. Duration shall be
greater if otherwise specified).
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Ts Air Handling Units and Condensing Units (2 hours)

2. Exhaust Fans (2 hours)

END OF SECTION 15052
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SECTION 15056

HOUSEKEEPING PADS, CONCRETE

PART I - GENERAL

1.01 RELATED DOCUMENTS

A.  Drawings and general provisions of Contract, including General and Special Conditions and
Division-1 Specification sections, apply to work of this section.
1.02 SCOPE
A Provide concrete housekeeping pads for the equipment listed in this section. This work shall be

performed by the concrete installer.

1.03  RELATION TO OTHER WORK

A.

Refer to the section, "General Mechanical Provisions", for related requirements. Refer to other
sections of Division 15 and to all other applicable portions of the drawings and specifications.

This section directly related in particular to sections (which may or may not be included in this
division) which describe the following:

1. Concrete described in other divisions.

PART 2 - PRODUCTS

201 GENERAL

A.

All concrete and steel for concrete housekeeping pads shall comply with those sections of the
specification division describing concrete and steel.

2.02 HOUSEKEEPING PADS

A.

Provide reinforced (#4's @ 12" both ways with 1-1/2" top cover) concrete housekeeping pads for
each individual machine. Pads shall extend six inches bevond the machine bases in all directions
and be continuous beneath the machine. Pads shall have chamfered edges and shall be poured
and finished smooth and level to insure proper and continuous support for the bearing surfaces
of the machine.

Coordinate exact length and width of each pad and any penetrations which may be necessary for
piping or conduit with the actual equipment approved for use on the project.

PART 3 EXECUTION

5.01 GENERAL

A.

Refer to the section describing vibration isolation for equipment which is to rest on concrete
housekeeping pads.
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3.02 PAD HEIGHTS
A Provide 4" high concrete pads for the following:
1. All equipment specified or shown to be on a concrete pad if no height is given.

2 Compression tank assembly (if floor mounted).

END OF SECTION 15056
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SECTION 15062

REFRIGERANT PIPE, VALVES AND SPECIALTIES

PART ] - GENERAL
1.01 RELATED DOCUMENTS
A. Drawings and general provisions of Contract, including General and Special Conditions and

Division-1 Specification sections, apply to work of this section. Installation of refrigerant piping
system shall be in accordance with "Trane Refrigerant Piping Guidelines and Limitations",

1.02 SCOPE

A. Provide refrigerant piping systems, complete in all respects, between the system components and
connected equipment.

1.03 RELATION TO OTHER WORK

A. Refer to the section, "General Mechanical Provisions", for related requirements. Refer to other
sections of Division 15 and to all other applicable portions of the Drawings and Specifications.

1.04 SHOP DRAWINGS
A. Refer to the Section entitled "General Mechanical Provisions".
FART 2 - PRODUCTS

2.0t COPPER PIPE

Al Refrigerant system piping shall be refrigerant grade, dehydrated and sealed, seamless, uniformly
dead soft temper.

2.02 FITTINGS
Al Refrigerant grade, wrought copper, lang radius, solder joint type.
2.03 SOLDER
A. Silver brazing alloy (Sil Fos) Fed. Spec. AA-S-561d.
2.04 FLUX
A. Non-corrosive, specifically designed for silver brazing.
2.05 ACCESS VALVES
A. Schrader type designed for use with quick coupler hose fittings and provided with individual
cap,

PART 3 - EXECUTION
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3.01

3.02

3.03

3.04

(W8]

n

PIPE SIZES

A Refrigerant pipe sizes are not shown on drawings. Provide sizes not less than sizes in
compliance with size recommended by the manufacturer(s) at the connected equipment. Provide
change in sizes if such change is in accord with manufacturer's recommendation and with
Architect/Engineer's approval. Size piping to maintain minimum velocity of 500-fpm in
horizontal lines and 1000 fpm in vertical risers for proper oil return; provide double suction
risers and hot gas risers as may be necessary to accomplish this.

REFRIGERANT SPECIALTIES

A. Refrigerant valves, driers, expansion valves, and similar items shall be provided with each
system. Where refrigerant access valves are not furmished by the manufacturer, they shall be field
installed to enable charging and checking the system.

JOINTS AND CONNECTIONS
A, General: All joints and connections shall be made permanently refrigerant tight,

B. Solder Joints: Cut tubing square using tubing cutters, with sharp cutting wheels, so as nof to
crimp the tubing ends. Remove all burrs using a pipe reamer and taking care not to flare the
ends of the tube. Thoroughly clean the outside of the pipe and the inside of the fitting using a
fine sand cloth. Apply non-corrosive paste flux to the cleaned surfaces immediately and apply
silver solder and heat in accordance with manufacturer's instructions. Use care not to damage
equipment or refrigerant specialty items when making up joints (protect from excessive heat).

G Scale Prevention: During brazing, keep pipe system full of inert gas to prevent scale formation.

D. Mechanical Joints: Where the Contractor uses refrigerant tubing sets, follow the manufacturer's
installation instructions explicitly, including the use of special tools, when making up the joints.
Where precharged tubing and equipment is provided, do not cut into the system to install access
valves.

HANGERS AND SUPPORTS

Al Refer to other sections describing hangers and supports. [solate copper tubing from contact with
any dissimilar metals.

EVACUATION AND CHARGING

A. When other than completely factory charged equipment and piping systems are used, they shall
be evacuated and charged as follows: Charge the system with dry nitrogen and refrigerant and
leak test all joints including factory piping within the units. Repair all leaks by disassembling
and remaking the joint. After all leaks are corrected, evacuate the system to an absolute pressure
of 0.2" mercury. System shall hold this vacuum for two hours with no noticeable rise in
pressure. After passing vacuum test, break vacuum twice using refrigerant and re-evacuate for a
minimum of two hours each time. Charge the system in the manner and with the type and
amount of refrigerant recommended by the manufacturer and in accordance with accepted
refrigeration practice.

3.06 REFRIGERANT PIPING CONDUIT
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Install any refrigerant piping which is below slab or grade in Schedule 40 PVC piping, Size
conduit as necessary to properly install piping. Provide long bend sweeps. Install so that
conduit will drain and not trap water. Protect ends of conduit from entry by vermin, insects and
water.

3.07 OTHER REQUIREMENTS

A.

Arrange piping generally as shown and such that service access is facilitated. Keep refrigerant
lines as short and direct as possible with a minimum number of joints. Provide sleeves through
floors, walls or ceilings, sized to permit installation of full-thickness insulation: seal air tight
after installation of piping and insulation.

Provide flexible piping arrangement in hot gas discharge line of compressor. Such arrangement
shall consist of a piping loop or similar measure to prevent transmission of objectional vibration.

Provide a removable core filter-drier in liquid line. In-line filter-driers are acceptable in
individual circuits of less than 10-ton nominal capacity. Provide a full size valved bypass around
this filter-drier. Provide shut-off valves to isolate the filter drier while flow is through the bypass
and also a shutoff valve in the bypass so that filter-drier can be put into use.

Provide a refrigerant charging connection in the liquid line upstream from the filter-drier.

Provide a moisture indicating sight glass in the liquid line downstream from the fiiter-drier.
Install in vertical line if possible and a sufficient distance downstream from any valve such that
the resulting disturbance does not appear in the glass.

Provide a filter-drier with isolating shut-off valves and with valved bypass only if compressor is
not equipped with a suction line filter or screen.

Keep piping free from traps unless otherwise indicated. Install vertical pipe plumb. Pitch
horizontal piping only where slope is desirable.

Provide shut-off valves at inlet and outlet to all condensers, receivers and evaporators to permit
isolation for service. If possible, use angle valves to minimize pressure drop. Use angle valves
in all cases at receivers. Use globe valves only when angle valves are impractical.

Provide solenoid valves upright in horizontal lines only, unless their design allows installation in

vertical pipe.

Where compressor(s) de not have pump down control and the compressor(s) associated
evaporator cail(s) do not have bottom suction header connections and the evaporator coil(s) are
located above the compressor(s), then loop suction lines(s) to top level of coil to prevent liquid

slugging.

To prevent erratic aperation of thermal expansion valve, provide a suction line trap next to
evaporator coil suction outlet with expansion valve bulb located between coil and trap. Provide
only in suction lines which are level leaving coil outlet or which rise on leaving coil outlet. Trap
not required when evaporator coil outlet suction line drops to compresser or suction header
immediately after expansion valve bulh.

END OF SECTION 15062
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SECTION 15066

PIPING: CONDENSATE DRAIN

PART 1 - GENERAL
1.01 RELATED DOCUMENTS

Al Drawings and general provisions of Contract, including General and Special Conditions and
Division-1 Specification sections, apply to work of this section.

1.02 SCOPE
A. Provide condensate drain piping from cooling coil drain pans.
1.03 RELATION TO OTHER WORK

A. Refer to the section, "General Mechanical Provisions”, for related requirements. Refer to other
sections of Division 15 and to all other applicable portions of the Drawings and Specifications.

B. This section directly relates in particular to sections (which may or may not be included in this
division) which describe the following:

1. Air handling equipment with cooling coils.
.8 Insulation.
1.04 SHOP DRAWINGS
A. Refer to Section entitled "General Mechanical Provisions".
PART 2 - PRODUCTS
2.01 PIPE (ABOVE GROUND)
A. Type M hard drawn copper conforming to ASTM Spec. B88.

B. Contractor's option: Cast iron soil pipe service weight, centrifugally cast, ANSI A112.5.1.
"Non-Hub" joint.

2.02 PIPE (BELOW GROUND)
A.  PVC Type DWV, ASTM D2665-78.

2.03 FITTINGS
A. Wrought copper, solder joint, pressure type conforming to ANSI B16.22.
B. Cast fron "Non-Hub" conforming to CIPI Standard 301.

C. PVC type DWV, ASTM D-2665, NSF seal of approval, solvent cement joint.
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2.04 SOLDER

A.

Composition SBS (95/3), Fed. Spec. QQ-S-571d and Class 3 (Sil Fos), Fed. Spec. AA-S-361d,
ASTM B32.

2.05 PIPE JOINTS

A.

No-Hub type joints shall be constructed of 24 gauge type 304 stainless steel, with gasket guides,
type 304 stainless steel screw clamps, and matching neoprene (ASTM C-564) gasket that shall
inter lock with housing.

PART 3 - EXECUTION

3.01

3.02

3.03

3.04

GENERAL

A.

Piping shall be sloped uniformly toward drain, and provided with trap seal having a depth, in
inches, equivalent to one and one-half (1-1/2) times the total static pressure of the respective fan
system. Traps shall be assembled using elbows and tees with threaded brass plugs to permit
cleaning of trap and drain line. Piping shall be installed in a neat manner and shall be not
smaller than full size of the equipment drain connection or three-quarters inch (3/4") whichever

is larger.

JOINTS AND CONNECTIONS

A General: Joints and connections shall be made permanently air, gas, and walter tight.

B. Solder Joints: Cut pipe square using cutting tool which does not crimp pipe. Remove all burrs
using pipe reamer and taking care not to flare the pipe end. Thoroughly clean the outside of pipe
and the interior of the fittings using a fine sand cloth. Apply noncorrosive paste flux to the
cleaned surfaces immediately and apply solder and heat, in accordance with manufacturer's
instructions, to complete joint.

C. Equipment Connections: Connections to copper drain nipples may be made with solder joints
provided care is exercised not to damage equipment, its insulation or finish. Connections to
equipment having steel nipples shall be made using screwed to solder adapters with teflon tape
applied to male threads pricr to assembly.

ROUTING

A Unless otherwise indicated, route pipe discharge as follows:

1. Roof Mounted Equipment: To nearest roof drain.
2 Interior Equipment: To storm sewer.
INSULATION
A Insulate if so specified in section describing insulation.

END OF SECTION 15066
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SECTION 15151

HANGERS AND SUPPORTS

PART 1 - GENERAL

1.01

1.02

RELATED DOCUMENTS

A, Drawings and general provisions of Contract, including General and Special Conditions and
Division-1 Specification sections, apply to work of this Section.

SCOPE

A. Provide all angles, brackets, clamps, anchors, inserts, rods, braces, frames, hangers nuts and
bolts, and other miscellaneous steel and hardware items as may be required for the proper
support of equipment, piping systems, HVAC systems, plumbing systems and fire protection
systems.

RELATION TO OTHER WORK

A. Refer to the section, "General Mechanical Provisions", for related requirements. Refer to other
sections of Division 15 and to all other applicable portions of the Drawings and Specifications.

B. This section directly relates in particular to sections (which may or may not be included in this
division) which describe the following:

L. Piping systems.
2. Duct systems.
3. Equipment items.
SHOP DRAWINGS
A. Refer to Section entitled "General Mechanical Provisions". Provide specific data on hangers,

stands, clamps, rollers, guides, shields, anchors and their propesed application. Submit detailed
shop drawings, showing method of support and anchoring [or all piping and equipment as

required:
MANUFACTURER
A Products listed in this Section or on the plans are based on a specific manufacturer to establish

the desired style, quality and type. Equivalent products, complying with the requirements of this
Section and the installation requirements of the plans, by the following manufacturers are
acceptable:

1. F&S Manufacturing Corp.
2. Fee and Mason Manufacturing Co.

PART 2 - PRODUCTS

2.01

HANGERS
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2.03

2.04

2.05

2.06

Al Hangers In Contact With Copper Piping: Shail be copper plated or teflon coated. Hangers shall
be Fed. Spec. WW-H-171E, Type 9. Acceptable: Grinnell Fig. 97 or 97C, or equivalent.

B. Hangers (other than in Contact With Copper Piping): Shall have manufacturer's standard finish.
Hangers shall be of the following types:

I. Pipe 3" and Larger: Fed. Spec. WW-H-171E, Type I. Acceptable: Grinnell Fig. 260 or
equivalent.

2. Pipe 2-1/2" and Smaller: Fed. Spec. WW-172E, Type 6. Acceptable: Grinnell Fig. 104
or equivalent.

C. All hangers at garages shall be stainless steel.
ISOLATORS
A. Refer to the Section, if included in this Division, which describes vibration isclation.

PIPE RISER CLAMPS
A. Pipe Riser Clamps: Shall be Fed. Spec. WW-H-171D, Type 8.
INSULATION SHIELDS

A. Shall be Fed. Spec. WW-H-171D, Type 41. Acceptable: Grinnell Fig. 167, or equivalent.

INSERTS

A Preset Type: Malleable iron with removable interchangeable nuts having lateral adjustment of

not less than one and five-eighths inches. Continuous inserts shall have a capacity of 2,000 1b.
per foot and shall be hooked over reinforcing. Acceptable: C-B Universal Fig. 282; Unistrut
Products Co., P3200 or P3300; B-Line Systems, Inc., Series B- 32.1, or equivalent.

ROD

A, Carbon steel, black threaded bolt ends or continuous thread, sized with safety factor of five (5).
Acceptable: Grinnell Fig. 140 or 146, or equivalent.

B. All rods at garages shall be stainless steel.
BELOW GRADE PIPE SUPPORTS

A. Below grade pipe hangers shall be type 316 stainless steel straps embeded into concrete slab.

PART 3 - EXECUTION

3.01

GENERAL

A, Refer to Section entitied "General Mechanical Provisions", All inserts, fasteners, hangers and

supports shall be installed in strict accordance with manufacturer’s instructions.
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3.02 PIPE

A.

General: Hangers shall be spaced to prevent sag and to permit proper drainage. All piping shall
be run parallel with the lines of building, unless otherwise indicated on drawings. The hanger
spacing and placement shall be such that afier the covering (insulation and finish) is applied,
there will be not less than 1/2" clear space between finished covering and other surfaces,
including the finished covering of parallel adjacent pipes. Hangers for insulated pipes shalj be
sized to encompass the insulation, finish and metal insulation shield (a metal insulation shield
shall be provided for each hanger or support). Vertical piping shall be supported with pipe riser
clamps at every floor penetration, unless specifically indicated otherwise on the drawings or
Proset system is used. Hangers and supports shall not be placed at greater than the following
intervals;

Pipe 1" and Smaller: Eight foot (8') centers and not more than two feet (27 from a change in
direction (offsets, elbows, and tees).

1. Pipe 1-1/4" through 2-1/2": Ten foot (10') centers and not more than two feet (2') from a
change in direction (offsets, elbows and tees).

2. Pipe 3" and Larger: Fourteen foot (14') centers and not more than two feet (2) from a
change in direction (offsets, elbows, and tees).

3.03 EQUIPMENT

A.

Equipment supports shall be as otherwise indicated on the drawings or in the specifications.

3.0 DUCTWORK

A

Refer to Sections describing ductwork.

3.05 POWDER (GUNPOWDER) ACTUATED FASTENERS

A.

Not allowed.

END OF SECTION 15151
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SECTION 15191

IDENTIFICATION OF PIPING SYSTEMS AND EQUIPMENT

PART | - GENERAL
1.01 RELATED DOCUMENTS

Al Drawings and general provisions of Contract, including General and Special conditions and
Division-1 Specification sections, apply to work of this section.

1.02 SCOPE

A. Provide complete identification of the mechanical systems including piping, valves and
equipment as noted herein.

1.03 RELATION TO OTHER WORK

A. Refer to the section, "General Mechanical Provisions”, for related requirements, Refer to other
sections of Division 15 and to all other applicable portions of the Drawings and Specifications.

B. This section directly relates in particular to sections (which may or may not be included in this
division) which describe the following:

1. Piping and the interconnected equipment and component items for the following systems:

Domestic cold water piping.
Domestic hot water piping,
Condensate piping.
Refrigerant piping.

Fire protection piping.

Rain water piping.

e a0 o

1.04 APPLICABLE PIPING AND RELATED ITEMS

A, Piping and interconnected equipment and component items for the following systems shall be
identified. Identification of the following systems shall not preclude the identification of other
systems where identification of such other systems may be specified in other sections. Systems
requiring identification as work of this section are:

Domestic cold water piping.
Domestic hot water piping.
Condensate piping.
Refrigerant piping.

Fire protection piping.

Rain water piping.

Oy G by ) by

1.05 SHOP DRAWINGS
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A, Refer to Section entitled "General Mechanical Provisions". Provide schedule of colors, lettering,
tagging, handling and similar items to clearly identify proposed method of identification for
mechanical systems.

1.06 DIMENSIONS

A. Pipe dimensions as used in this section refer to the total outside dimensions (diameters) of both
the pipe and its insulation (if any).

PART 2 - PRODUCTS
2.01 GENERAL

Al Comply with ANSI A13. 1-1975, "Scheme for Identification of Piping Systems" and OSHA
requirements, or as otherwise indicated.

B. Acceptable Manufacturers: W. H. Brady Co., 2223 West Camden Road, Milwaukee, W153207;
Seton Name Plate Corporation, 592 Boulevard, New Haven, CT 06505, or equivalent.

2.02 MARKERS, BANDS, TAGS AND LABELS

A. Markers: Must have approved color coded background, proper color of legend in relation to
background color, approved legend letter size, approved length and flow arrow indicator.

[ Pipes 3/4" through 5" O.D.: Seton "Setmark” Type SNA marker or equivalent.
2 Pipes 6" O.D. and Greater: Seton "Setmark" Type STR marker or equivalent,

B. Bands: Color coded in minimum widths of 2-1/4" for pipe through 12" O.D. and 4" for pipe
14" O.D. and greater. Brady B-500 Vinyl Cloth, B-350 PermaCode or B-946 Qutdoor Film or

equivalent as applicable.

C. Valve Tags: Each tag shall designate appropriate service and valve number. Be securely
attached with meter seals with 4-ply 0.018 copper smooth wire, or brass "S" hooks, or brass jack
chain in a manner to allow easy reading. Provide either of the following types:

k; Brass Type: Minimum 19 gauge polished brass; 1-1/2" min. diameter. Acceptable:
Seton Styie 250-BL or equivalent.

2, Aluminum Color Coded Type: Anodized aluminum; 2": min. diameter. Acceptable:
Seton Style 2070 or equivalent.

Aluminum Alloy Type: 16 Gauge sheet aluminum: depressed type letters filled with
black enamel. Face and periphery of satin finish Alumilite, Alcoa 204A2 or equal, free
from burns and scratches. Seton Type 4 or equivalent,

(F5)

4. Fiber Glass Type: 1/16" Thick glass fiber reinforced resin. 2"x2" Size of 2-1/2"x9" size
as necessary to identify item. Brady Series No. 2297 or equivalent.

D. Labels: Provide either of the following types:
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I. Pilastic Type: Outdoor grade acrylic plastic to withstand weather, abrasion. grease, acid,
chemical and other corrosive conditions; 1/16" min. thickness. Sized 3/4x2-1/2, 1x2-1/2,
1x3 or 1-1/2x4 as necessary to identify item. Seton "Setonite" or equivalent.

o)

Aluminum Type: Engraved, flexible, 0.020" thick aluminum. sized 3/4x2-1/2, 1x3.
1-1/2x4 or 3/6 as necessary to identify item. Seton No. 06505 or equivalent.

PART 3 - EXECUTION

3.01 GENERAL

A.

Apply only after completion of insulation, painting and cleaning work so that final identification
is not disfigured by such other work.

Coordinate with actual composition and operating temperatures of surface on which
identification is to be placed so that proper permanent adhesion of markers and labels to surface
is obtained.

Locate marking and banding where practical such that groups of pipe are identified at similar
location for ease of visual tracking. For example, mark and band parallel runs of pipe which are
side-by-side at the same general place.

Small pipes less than 3/4" diameter may be identified with tags similar to those specified for
valves.

Adhere or affix all identification items permanently except where removal may be necessary for
maintenance or service,

3.02 MARKERS AND BANDS

A.

Provide on piping as follows:

| Pipe Concealed in Inaccessible Locations (e.g., Chases, Underground): No identification
required.

]

Pipe Concealed in Accessible Locations (e.g., Ceiling Plenums):
2 Markers every 30 feet of pipe length. Bands every 15 feet of pipe length.
Pipe Exposed in Equipment Rooms:

a. Markers every 15 feet of pipe length for pipe through 12 inches O.D. and every 30
feet for pipe 14 inches O.D. and greater.

(O8]

4, Bands every 10" of pipe length for pipe through 12" O.D. and every 25' for pipe 14" O.D.
and greater.

5. Exterior Pipe, Exposed: No identification required unless otherwise indicated.

3.03 VALVETAGS
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Al Valve tags shall be installed on the following items:

.

All motorized valves (except those valves associated with direct control of flow to air
handling apparatus whereby the valve may be identified by reference to the item of
equipment it serves).

All fire protection system valves located in mains and branches (except those valves in
fire hose cabinets).

All manual valves which perform functions other than isolation of an equipment item for
servicing. This includes, but is not limited to, valves in valve stations, remote locations
where use is not evident due to proximity of equipment or other piping, and similar
locations.

Small piping (other than domestic water) where markers are impractical.

Small but critical equipment items on which it is impractical to install labels.

3.04 VALVE TAGLISTS

A. Prior to substantial completion, provide a complete list of all valves having tags. Indicate the
following on such list:

1. Valve size.
2. Valve location.
3. Valve tvpe.
4, Service application.
5. Valve manufacturer and model number.
6. Pressure class and allowable working pressure.

3.05 LABELS

Al Provide labels of proper size on mechanical system equipment including but not limited to,

pumps, chillers, tanks, major piping components such as air separators, air handling equipment,
fans, control panels, terminal units, flow stations, reheat coils and similar items.

3.06 COLORS

A. Colors for piping systems and equipment which are required to be painted shall be as required by
architectural specifications.

END OF SECTION 15191
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SECTION 15201

VIBRATION ISOLATION EQUIPMENT

PART 1 - GENERAL

1.01

1.02

1.04

RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Special Conditions and
Division-1 Specification sections, apply to work of this section.

SCOPE

A. Provide vibration isolation supports for all equipment and piping as may be required to prevent
transmission of vibration to building structure. This shall include air handling units, fans, piping,
pumps and similar items.

RELATION TO OTHER WORK

A. Refer to the section, "General Mechanical Provisions", for related requirements. Refer to other
sections of the Division 15 and to all other applicable portions of the drawings and specification.

SHOP DRAWINGS

A, Refer to Section entitled "General Mechanical Provisions". Submittal data shall show type, point
loading information, size and deflection of each isolator proposed and any other information as
may be required for the Architect/Engineer to check isolator selections for compliance with
specifications. Include clearlv outlined procedures for installing and adjusting the isolators.

MANUFACTURERS

A, Products of the following manufacturers will be acceptable, provided they comply with all of the
requirements of this specification: Consolidated Kinetics; Mason Industries; Amber-Booth;
Keflex; Flexonics; Vibration Eliminator Company or equivalent. Any model numbers listed are
from one or more of these manufacturers and are given to provide an example of item(s)
required.

OTHER REQUIREMENTS

A, All vibration isolation equipment shall be both recommended by the manufacturer and approved
by the Architect/Engineer for each particular application on this project.

PART 2 - PRODUCTS

2.01

BASIC REQUIREMENTS

A. Unless otherwise noted, spring type vibration 1solators shall be used for all motor driven
equipment. It shall be the responsibility of isolation manufacturer to determine the amount of
spring deflection required for each isolator to achieve optimum performance, prevent the
transmission of objectionable vibration and meet noise criteria referenced herein.
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2.02 CORROSION PROTECTION

A.

Steel components shall be phosphated and painted. All nuts, bolts and washers shall be zinc-
electroplated. Structural steel bases shall be thoroughly cleaned of welded slag and primed with
zinc-chromate or metal etching primer,

All isolators exposed to weather shall have steel parts PVC coated or hot-dip galvanized.
Aluminum components shall be etched and painted. Nuts, bolts and washers may be zinc-

electroplated.

2.03 BASIC ISOLATORS

A.

General: Unit designations indicated are Architect/Engineer designations. Each of'the following
basic isolators may not be applicable to a specific installation application. See Part 3,

"Execution”,

Spring Mounts, Open Type, Unrestrained (Unit SMOU): Free standing springs; laterally stable;
minimum horizontal-to-vertical spring rate (Kx/Ky) of 1.0: 1/2~inch neoprene acoustical friction
pads between bottom baseplate and the supporting surface; leveling bolts; provision for bolting
the mount to the equipment (unless otherwise specified); spring diameters not less than 0.8 of the
compressed height of the spring at rated load; springs shall have a minimum additional travel to
full compression of 50% of the rated deflection; 1-inch minimum static deflection (unless
otherwise specified); submittals shall include spring diameters, deflections, free spring heights,
solid spring heights and operating heights. Be similar to Mason Tvpe SLF; Korfund Series L;
Amber-Booth Type SW.

Spring Mounts, Open Type, Restrained (Unit SMOR): Free standing springs; laterally stable;
1/2 inch neoprene acoustical friction pads between bottom baseplate and the supporting surface;
leveling boits; provision for bolting the mount to the equipment (unless otherwise specified);
spring diameters not less than 0.8 of the compressed height of the spring at rated load; springs
shall have a minimum additional travel to full compression of 50% of the rated deflection; 1-inch
minimum static deflection (unless otherwise specified); restraint consisting of welded steel
channel ends for outdoor installation and welded steel studs for indoor installation; restraint shall
have restraining bolts connecting top plate and lower housing to limit vertical rise of isolated
equipment when load is reduced; vertical clearance of 1/8 to 3/8 inch shall be maintained
between spring top plate and housing (leveling bolts shall be adjusted to maintain this clearance).
Submittal shall include spring diameters, deflections, free spring heights, solid spring heights
and operating heights. Be similar to Mason Type SLR; Amber-Booth Type CT.

Spring Mounts, Housed, Unrestrained (Unit SMHU): Springs free standing within their
housing; laterally stable; 1/2 inch neoprene acoustical friction pads between bottom baseplate
and the supporting surface; leveling bolts; provision for bolting the mount to the equipment
(unless otherwise specified); spring diameters not less than 0.8 of the compressed height of the
spring at rated load; springs shall have a minimum additional travel to full compression of 30%
of the rated deflection; 1-inch minimum static deflection (unless otherwise specified); welded
steel housing; vertical clearance of 1/8 to 3/8 inch shall be maintained between spring top plate
and housing (leveling bolts shall be adjusted to maintain this clearance). Submittal shall include
spring diameters, deflections, free spring heights, solid spring heights and operating heights. Be
similar to Mason Type C.
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E. Neoprene and Spring Hangers, Vertical Deflection (Unit NSHV):  Steel housing for
undampened support of the spring: provisions for attachment of hanger rods; reinforced
neoprene washer and grommet to break up metal to metal contact: free standing spring; 1 inch
minimum static deflection (unless otherwise specified) spring diameters not less than 0.8 of the
compressed height of the spring at rated load; springs shall have a minimum additional travel to
full compression of 50% of the rated deflection. Submittals shall include spring diameters, solid
spring heights, free spring heights, deflections, overall hanger dimensions and maximum hanger
rod diameter which can be accommodated by the hanger. Be similar to Mason Type DNHS:
Amber-Booth Type BSR.

F. Neoprene and Spring Hangers, Vertical and Angular Deflection (Unit NSHVA): Shall contain a
laterally stable steel spring and 0.3" reflection neoprene or fiberglass element in series. A
neoprene neck shall be provided where the hanger rod passes through the steel box supporting
the isclator mount to prevent metal to metal contact. Spring diameters and hanger box lower
hole sizes shall be large enough to permit the hanger rod to swing through a 30 degree arc before
contacting the hole and short circuiting the spring. Springs shall have a minimum additional
travel to solid equal to 50% of the rated deflection. Mason Type 30N.

G. Neoprene and Spring Hangers, Vertical Deflection, Position Type (Unit NSHVP): Stee] housing
for undampened support of the spring; provisions for attachment of hanger rods; reinforced
neoprene washer and grommet to break up metal to metal contact; free standing spring; 1 inch
minimum static deflection (unless otherwise specified); spring diameters not less than 0.8 of the
compressed height of the spring at rated load; springs shall have a minimum additional travel to
full compression of 50% of the rated deflection; be capable of holding the supported item at
fixed elevation during installation with secondary adjustment to transfer the load fo the spring
while maintaining a fixed position; scale and pointer to indicate the deflection, Submittals shall
include spring diameters, solid spring heights, free spring heights. deflections, overall hanger
dimensions and maximum hanger rod diameter which can be accommodated by the hanger. Be
similar to Mason Type PCDNHS: Amber-Booth Type PBS.

H.  Neoprene and Spring Hangers, Vertical and Angular Deflection, Position Type (Unit NSHVAP):
Shall contain a laterally stable steel spring and 0.3" deflection neoprene or fiberglass element in
series. A neoprene neck shall be provided where the hanger rod passes through the steel box
supporting the isolator mount to prevent metal to metal contact. Spring diameters and hanger
box lower hole sizes shall be large enough to permit the hanger rod to swing through a 30 degree
arc before contacting the hole and short circuiting the spring. Springs shall have a minimum
additional travel to solid equal to 50% of the rated deflection. Be capable of holding the
supported item at the fixed clevation during installation with secondary adjustment to transfer
the load to the spring while maintaining a fixed position; scale and peinter to indicate the
deflection; similar to Mason Type PC30N.

L Neoprene-In-Shear Hangers (Unit NH): Steel housing for undampened support of the neoprene;
provisions for attachment of hanger rods; neoprene-in-shear isolator; similar to Mason Type HD,
Amber-Booth Type HRD.

1. Neoprene-In-Shear Mounts (Unit NM): Double deflection neoprene-in-shear mountings shall
have a minimum static deflection of 0.35". All metal surfaces shall be neoprene-covered, The
top and bottom surfaces shall be neoprene ribbed and bolt holes shall be provided in the base.
On equipment such as small vent sets and close coupled pumps, steel rails shall be used above
the mountings to compensate for the overhang; steel rails shall be by same manufacturer as
vibration isolators and equivalent to Mason Industries Type DNR. Mounts shall be Mason
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Industries Type ND, Consolidated Kinetics Type RD or Vibration Mounts and Controls Series
RD.

K. Flexible Pipe Connectors: Same internal diameter as the pipe in which the connector is installed
{not necessarily internal diameters of inlets or outlets of equipment).

1s Both recommended by the manufacturer and approved by the Architect/Engineer ta be
suitable for handling the conveyed fluid af all conditions (maximums and minimums of
temperatures, pressures, velocities, etc.) encountered for each particular application.

!\J

Of proper design to absorb the combination of vibratory and/or expansion or contraction
motions (lateral and/or axial and/or angular) encountered at each installation point (for
example, do not use hose type where axial motion is encountered at the installation point
unless so recommended by the manufacturer and approved by the Architect.

3. Neoprene double sphere (Unit SSB):; Heavy duty neoprene double sphere, steel flanges;
lateral and angular movement; rated to withstand 180°F operating temperature and 150
psig working pressure. Mason no. MFTNC or equivelent.
L Acoustic Seals (Unit AS): Consist of an S-shaped molded synthetic rubber seal attached with

stainless steel clamps to the pipe wall sleeves and to carrier piping. Wall sleeves shall be two
pipe sizes larger than the carrier pipe and/or its insulation. Amber-Booth Type 301.

M.  Inertia Bases (Unit IB):
1. Weigh at least 1.5 times the weight of the particular machine being supported.
2 Rectangular welded structural channel steel perimeter frame.

Reinforced concrete.

(5]

4, Height saving support brackets.

5 Width and length at least 6 inches beyond machine's overall width and length (if
necessary, larger for pumps as required to support suction and discharge wells).

6. Structural steel channel depth and concrete base depth shall be a minimum of 1/15th of
the longest base dimension but not less than 6 inches.

7. Forms shall include 1/2 inch (or larger if necessary) steel] reinforcing bars welded in place
on 6 inch centers running both ways across the width and length in a layer 1-1/2 inches
above the bottom of the base. Drilled steel members with sleeves welded below the holes
to receive equipment anchor bolts.

8. Similar to Mason Type KSL Base.

N. Steel Equipment Frames (Unit SEF): Frames shall consist of structural steel sections sized,
spaced and connected to form a rigid base which will not twist, rack, deform or deflect in any
manner that will negatively affect the operation of the supported equipment or the performance
of the vibration isolation mounts, Frames shall be of adequate size and plan form to support
basic equipment units and motors plus any associated pipe elbow or duct elbow supports and
electrical control elements or other components closely related and requiring resilient support in
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order to prevent vibration transfer from equipment to the building structure. Frames shall
include side mounting brackets for attachment to Unit SMOU isolator or other specified isolator.
The clearance between the underside of any frame or mounted equipment unit and the top of the
building structure below shall be at least 2 inches.

Neoprene Pads (Unit NP): Waffle or ribbed pattern neoprene pads shall be fabricated from
40-50 Durometer neoprene. Mason Type W.

Isolation rails, curb mounted, for roof mounted air handling units (Unit IRCM): Curb mounted
roof top units shall each be isolated with a continuous roof top isolation assembly consisting of
extruded aluminum rails formed to fit curb and equipment with a flexible air and weather seal
continuously joining the two rails and incorporating spring isolators sized for 1" static deflection.
Flexible weather seals shall be 1/16th inch thick minimum reinforced Neoprene protected from
direct sunlight and accidental puncture by an extruded aluminum shield and shall be capable of
being replaced completely without disturbing the unit mounting. Springs shall be stable with a
KX/KY (horizontal to vertical spring rate) of 1.0 or greater and be properly sized to support the
load at 1" static deflection. Isolation assembly shall have Neoprene cushioned wind restraints
which are not engaged in normal operation with sufficient capacity to resist wind load in any
direction without distortion or damage to the isolated equipment. Entire assemblies shall be
shipped in one piece to eliminate field joint and possible leakage. Mason Industries CMAB.

PART 3 - EXECUTION

3.01 GENERAL

A.

All isolators shall be installed in strict accordance with the manufacturer's instructions and shall
be properly adjusted prior to requesting final inspection or the performance of any vibration
testing specified.

Each item of equipment (machinery, piping, etc.) which is provided with vibration isolation
equipment shall rest in its intended, proper operating position (i.e; exactly level, etc.) after
installation of vibration isolation equipment. Approval of such vibration isolation equipment by
Architect/Engineer shall not relieve the Contractor of this responsibility.

Equipment which is specified to rest on concrete housekeeping pads shall have Unit NP pads
unless otherwise indicated.

3.02  AIR HANDLING UNITS AND CONDENSING UNITS

A

B.

Floor Mounted:

L. Neoprene Pads (Unit NP).

2: Mount condensing units on aluminum frames as specified in other sections.
Suspended from Building Structure:

1. Spring hangers (Unit NSHV) with 1-inch minimum static deflection.

3.03  FANS, IN-LINE CENTRIFUGAL LIGHT DUTY AND HEAVY DUTY

A.

Flexible duct connectors as specified in "Ductwork”.
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B. Neoprene-in-shear hangers (Unit NH).
3.04 MANUFACTURER'S SUPERVISION

B. The Contractor shall include in his price the cost of the vibration isolation manufacturer or his
qualified representative for providing such supervision as may be necessary to assure correct
installation and adjustment of the isolators. Upon completion of the installation and after system
is put into operation, the manufacturer or his representative shall make a final inspection and
submit his report to the Architect/Engineer in writing certifying the correctness of installation
and compliance with approved submittal data.

END OF SECTION 15201
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SECTION 15251

INSULATION, HVAC
PART 1 - GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Special Conditions and

Division-1 Specification sections, apply to work of this section.
1.02 SCOPE

A. Provide all work necessary to insulate all equipment, piping, ducts and other items related to the

piping and duct systems.
1.03 RELATION TO OTHER WORK

A. Refer to the section, General Mechanical Provisions", for related requirements. Refer to other
sections of Division 15 and to all other applicable portions of the Drawings and Specifications.

B. This section directly relates in particular to sections (which may or may not be included in this
division) which describe the following:

1. Piping systems.
2 Duct systems.

C. Other items which contain or convey fluids which are at such temperatures as to create
condensation or surface temperatures which are hazardous or where heat loss or gain prohibits
proper system operation.

1.04 SHOP DRAWINGS

A. General: Refer to the Section entitled "General Mechanical Provisions”. Shop drawings shall
contain complete descriptive and engineering data, including flame spread and smoke developed
ratings (ASTM E84 test method) on all materials and adhesives. Where finishes, covers, or
Jjackets are specified, provide complete data on same. Shop drawings shall contain specified
information on: densities, conductivities, conductances, or resistances as required to establish
conformance with the specified values or materials.

B. Industry Standards: Where compliance with an industry, society or association standard is
specified or indicated, certification of such compliance shall be submitted with shop drawings.

C. Commencement of Work: Submit shop drawings before any work is commenced.

1.05 STORAGE OF MATERIALS
A. Do not store fiberglass insulation within the building until it has been "dried in", 1fno other dry

space is available and this insulation must be installed or stored before the building is "dried in"
and completely enclosed, provide polyethylene film cover for protection.
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1.06 COMPLIANCE WITH CODES AND STANDARDS

A. Applicable Codes: The total insulation system including insulation, sealant, finishes, etc., shall
comply with or exceed all code requirements,

B. NFPA: All materials and adhesives used shall conform to the requirements of NFPA 90A as to
flame spread and smoke developed ratings.

1.07 DEFINITIONS AND TERMINOLOGY

A, Terminology: Throughout this section, insulation products may be described as regards the
location, surface or other point at which they are to be applied. Except in special cases (where a
detailed indication or description will be given), the majority of conditions can be defined in
whole or in part by use of (but not necessarily limited to) any or all of the following words:

] "Internal" or "external”.

2 “Interior” or "exterior".

3. "Concealed" or "exposed”.

4 "Protected"” or "Unprotected™.

B. Definitions: Wordage used to describe locations, surfaces or other points or conditions shall be
defined as follows as related to this section. Where the ascertainment or determination of
locations, surfaces and other conditions is obvious from the intent of use of the item (e.g., roof-
mounted ductwork, underground piping, etc.) or from other information, then the following
words may not be required. Ifany ambiguity should occur, provide bid based on the most severe
condition; however, obtain clarification from Architect/Engineer prior to installation:

1. "Internal” and "external: Relates to an item or its surface which is to be insulated or
uninsulated. Does not relate to the confines of the building, structure or other entity in
which the item is located. (Examples: internal/external surfaces of ductwork, pipe, air
handling units ar other such items.)

2. "Interior": Relates 1o the Jocation of an item as to whether the item is within a heated,
ventilated, air conditioned or otherwise controlled environment of the building, structure
or other entity in which the item is located. “Interior" is always "protected".
(Examnples(s): interior ductwork, interior piping, interior air handling units.)

3. "Exterior"; Relates to the location of an item as fo whether the item is outside (ie.,
exterior to) a heated, ventilated, air conditioned or otherwise controlled environment of
the building, structure, facility or other entity which the item serves or relates. "Exterior”
generally means that the item is surrounded by the ambient outside environment.
"Exterior" is considered "unprotected" unless otherwise described. (Examples(s):
exterior rooftop air handling units, exterior ductwork, exterior cooling tower.)

4. "Concealed" and "exposed": Relates to the visibility of an item. "Concealed" implies out-
eftsight from normal view by an occupant, user or employee of the facility when such
person is performing their normal function. "Exposed” implies that the item is readily
visible by such a person when that person is performing a normal function. (Examples(s):

"concealed interior ductwork” would be out-of-sight in a ceiling plenum, whereas
"exposed interior ductwork” would be readily visible in a mechanical equipment room or
in a room which intentionally had no ceiling system.)
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3, "Protected" and "unprotected": Relates 10 an exterior item which may or may not be
sheltered from the outside elements but which exists in contiguous contact with the
ambient environment without benefit of any direct heating, ventilating or air conditioning,
(Example(s): Piping or ducts located in an open crawl space beneath a building would be
"protected/concealed”; in an open parking garage such piping or ducts would be
"protected/exposed”. Piping or ducts on a rooftop would be "unprotected" and usually
"exposed”.)

PART 2 - PRODUCTS

2.01 GENERAL

A

Materials: Materials listed are those used as basis of design; equivalent products of acceptable
manufacturers will be accepted. Materials must be approved and recommended by the insulation
product manufacturer for the particular application(s).

Flame and Smoke Ratings: Application of insulation materials may require, in many cases, that
the final insulation system comply with NFPA 90A with regard to maintaining a flame spread
rating of 25 or less and a smoke developed/fuel contributed valve of 50 or less. In such cases,
verify that the materials comply with the indicated flame spread and smoke developed ratings.

Applicability: Products and manufacturers listed may not all be applicable. Use only those
products and manufacturers which are indicated as being applicable to a specific insulation
condition.

Acceptable Manufacturers: Manufacturers which are listed are those manufacturers who may
make one or more of the insulation products required. Listing of a manufacturer does not
necessarily mean the manufacturer is approved for all applicable insulation conditions. Each
listed manufacturer must still comply with the specific requirements of each insulation condition
to be acceptable for the particular application. Acceptable manufacturers of insulation-related
products include (but are not necessarily limited to) the following: Armstrong; CertainTeed:;
Childers Products Co.; Knauf; Manville; Owens-Coming; Pittsburg Coming; Rubatex; Upjohn
Co.; Duracote Corporation; Ferro Corporation; Dow Coming Corporation; Duro Dyne
Corporation; Goodloe E. Moore, Inc.; 3M Co.; United McGill Corporation, Vimasco
Corporation; Foster; Gustin-Bacon; Nomaco Inc.; Insulcoustic; Molded Acoustical Products;
Lion Nekorode and other manufacturers as may be listed for a specific application.

2.02 BASIC MATERIALS

A.

Elastomeric Insulation: Preformed (tube), roll or sheet as indicated or as applicable. Nitrile,
rubber based, closed cell structure. K factor of 0.28 at 75°F. In tube, roll or sheet form of 3/4-
inch thickness or less, ASTM E 84 flame spread rating of "25" or less and smoke developed
rating of "50" or less. Recommended temperature applications from -40°F to 220°F when
installed in accord with manufacturer's recommendations. Do not install in return air plenums
unless flame spread rating and smoke developed rating are within constraints of applicable
codes. Manufacturers and/or series: Armstrong "Armaflex”; Manville "Aerotube"; "Rubatex":
Gustin-Bacon "Ultra-Foam".

Fiberglass Insulation: Inorganic fibrous glass. Flame spread of "25" or less and smoke
developed rating of "50" or less per ASTM E 84.

1. Board: Rigid or semi-rigid form, faced or unfaced as indicated. Stiffness of 475 El, 800
EI or 1400 EI as indicated.
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2. Blanket: Flexible form; faced, unfaced or coated as indicated,

2.03 INSULATION PRODUCTS, BASIC

A.

B.

Type PI-5: Pipe insulation, preformed elastomeric. Rubatex, Armaflex Il or equivalent.

Type 1-3: Elastomeric insulation. Field formed, fitted and finished as required for the
application. Armaflex. Rubatex or equivalent.

Type DI-1: Duct insulation, fiberglass flexible blanket wrap. Composed of flexible blanket of
glass fiber factory laminated to a reinforced foil kraft (FRK) vapor barrier with a minimum 2-
inch taping and stapling flange on one edge. Suitable for operation at temperatures from 40°F to
250°F. Thermal conductivity of 0.31 at 75°F. Minimum density of three-quarter (3/4) pound per
cubic foot. Provide in thickness of two (2) inches unless otherwise specified as 2-1/2 or 3-inch
thickness. Owens-Corning All Service Faced Duct Wrap; Manville R-Series Microlite;
CertainTeed Standard Duct Wrap; or equivalent.

Type DI-2: Duct insulation, fiberglass semi-rigid board. Composed of resin bonded glass fibers
faced with a foil scrim-kraft (FSK) reinforced laminate of aluminum foil and kraft bonded to
provide a metallic surface finish vapor barrier; alternate vapor barrier facing (if specifically
indicated) is an all service jacket (ASJ) of high intensity white bleached, chemically treated kraft
paper reinforced with fiberglass yarn mesh and laminated to aluminum foil with fire-retardant
adhesive to impart a clean, white appearance. Conductivity (K) of not greater than 0.23 at 75°F.
Provide in thickness of one (1) inch unless otherwise indicated. Provide with minimum density
of 3-pef unless 6-pef is specifically indicated. CertainTeed Industrial Insulation Board Type
IB-300 (or IB-600); Manville 800 Series Spin-Glas Type 814 (or 817); Owens-Coming 700
Series Industrial Insulation Board Type 703 ( or Type 705); or equivalent.

2.04 INSULATION ADHESIVES, MASTICS, SEALANTS

A.

Adhesive (Type A-E1): Forjoints and seams in elastomeric insulation (Type 1-3) not requiring
weather protection. Rubatex R-373 Insulation Adhesive; Armstrong 520 Adhesive or
equivalent.

Adhesive (Type A-F1): For adhering fiberglass blanket and board insulations (Types DI-1,
DI-2) to metal substrate such as ductwork. Insulcoustic I-C 201, Foster 85-20 or equivalent,

Mastic, General Purpose (Type M-GP1): Non hardening vapor barrier general purpose mastic.
For use where indicated or otherwise ap