TOWN OF GLASTONBURY- VARIOUS SCHOOLS HVAC REPLACEMENT
GLASTONBURY HIGH SCHOOL GYMNASIUM GL#2025-25
STATE PROJECT #054-006

SECTION 20 00 50 - GENERAL CONDITIONS FOR MECHANICAL AND ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS:

The General provisions of the Contract, including General and Supplementary Conditions, General
Requirements apply to the work specified in this Section.

Scope of Work: This Section contains special provisions for Divisions 23 and 26.
EXAMINATION OF SITE AND DRAWINGS:

Before submitting his bid, Contractor shall visit site with plans and specifications in hand, shall
consult with the Engineer and shall become thoroughly familiar with all conditions under which
his work will be done since he will be held responsible for any assumptions he may make in regard
thereto.

The Contractor shall verify and obtain all necessary dimensions at the building.

Certain present building clearances are available for handling equipment.
All equipment shall be delivered knocked down as necessary to clear restrictions.

INTENT:

Finished Work: The intent of the specifications and drawings is to call for finished work,
completed, tested and ready for operation.

Good Practice: It is not intended that the drawings show every pipe, fitting or minor detail and it is
understood that while the drawings must be followed as closely as circumstances will permit, the
systems shall be installed according to the intent and meaning of the Contract Documents and in
accordance with good practice.

Work under each Section shall include giving written notice to the Owner within 15 days after the
Award of the Contract of any materials of apparatus believed inadequate or unsuitable or in
violation of any laws or codes, or items of work omitted. In the absence of such written notice, it is
mutually agreed that work under each Section has included the cost of all required items and labor
for the satisfactory functioning of the entire system without extra compensation.

Any apparatus, appliance, material or work not shown on drawings but mentioned in specifications
or vice versa, or any incidental accessories necessary to make the work complete and perfect in all
respects and ready for operation, even if not particularly specified, shall be furnished and installed
by Contractor at no additional cost to Owner.

Prior to receipt of bids, Contractors shall give written notice to Engineer of any materials or
apparatus believed inadequate, unsuitable or in violation of laws, ordinances, rules or regulations
of authorities having jurisdiction and any necessary items or work omitted.

In the absence of such written notice, it is mutually agreed that Contractor has included the cost of
all required items in his proposal and that he will be responsible for approved satisfactory
functioning of systems without further compensation.
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F.

1.4

1.5

1.6

In all cases where apparatus is herein referred to in singular number, it is intended that such
reference include as many such items as are required to complete work.

If not otherwise specified or shown on plans, apparatus and materials shall be installed in
accordance with manufacturer's published recommendations and instructions and to the complete
satisfaction of the Architect.

It is the intent of these specifications for Mechanical and Electrical Contractors and/or their
subcontractors or equipment suppliers to furnish all equipment complete with all accessories.

REGULATIONS:

Codes: All work shall be done in strict accordance with the 2022 Connecticut State Building
Code, 2022 Connecticut State Fire Safety Code, 2021 IBC, 2021 IPC, 2021 IMC, Connecticut
Public Health Code, 2021 NFPA 101, all applicable NFPA Codes, NEC, UL, NEMA, O.S.H.A.,
with all requirements of local utility companies and the requirements of all governmental
departments having jurisdiction.

Precedence: Requirements of the above shall take precedence over plans and specifications.

Equipment construction standards shall be as follows: Pressure vessels shall be constructed in
accordance with the ASME Code, all electrical equipment shall be UL listed and approved and
conform to the N.E.C., gas equipment shall be approved by A.G.A. and conform to N.F.P.A.
Codes, piping materials, fittings, valves and accessories shall be constructed in accordance with
A.S.T.M. and A.N.S.I. standards for class of work involved. All equipment and materials shall be
new and of domestic manufacture. All the above codes shall be referenced and dated in the
Connecticut Basic Building Code.

Wherever discrepancies occur between above regulations and agencies and contract drawings and
specifications, the requirements of above shall take precedence, except that the contract drawings
and specifications shall be minimum requirements and that contractors shall advise engineer of any
required changes before proceeding with work.

APPROVED FITTINGS:

No material other than that contained in the "Latest List of Electric Fittings" approved by the
Underwriters' Laboratories, Inc., shall be used in any part of the work. All wiring, conduit,
switches and other material for which label service has been established, shall bear the label of the
Underwriters' Laboratories, Inc.

PERMITS, FEES:

Include all necessary notices, obtain all permits and pay all governmental taxes, fees, and other
costs. File all necessary plans, prepare all documents and obtain all necessary approvals of all
governmental departments having jurisdiction. Obtain all required Certificates of the Owner
before request for acceptance and final payment for the work.
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1.7

1.8

1.9

A.

DEFINITIONS:

Words "finish" or "finished" refer to all rooms and areas listed in Finished Schedule on Architect's
Drawings. All rooms and areas not covered in Schedule, including underground tunnels and areas
above ceilings, shall be considered not finished except as otherwise noted.

The word "provide" means to "furnish and install" reference item.

PROTECTION:

Work under each section shall include protecting the work and materials of all other sections from
damage by work or workmen, and shall include making good any and all damage thus caused.

Each section shall be responsible for work and equipment until finally inspected, tested and
accepted. Protect work against theft, weather, injury or damage and carefully store material and
equipment received on site which is not immediately installed. Close open ends of work with
temporary covers or plugs during construction to prevent entry of obstructing materials.

If so specified under the respective section, work may include receiving, unloading, uncrating,
storing, protecting, setting in place and connecting up completely of any motor starters, control
equipment having mechanical/electrical service connections which may be furnished by Owner or
furnished under another section.

Work under each section shall include exercising special care in handling and protecting
equipment and fixtures. Any of the above equipment and fixtures which are missing or damaged
by reason of mishandling or failure to protect shall be replaced at no additional cost to the Owner.

EQUIPMENT SUBSTITUTIONS AND DEVIATIONS:

Wherever more than one manufacturer is mentioned in specifications and drawings, any of these
named are considered equally acceptable to that on upon which design was based and, providing
all requirements are met, insofar as performance, space requirements, noise levels and special
accessories or materials are concerned, any of those named may be included in Contractor's bid.

Where Contractor proposes to use an item of equipment which differs from that upon which design
was based, which required any redesign of structure, partitions, foundations, piping, wiring or of
any other part of Mechanical, Electrical or Architectural Layout, all such redesign, new drawings
or detailing required shall be prepared by Contractor at his own expense for approval of Engineer.

Where approved substitutions or deviations require a different quantity, size or arrange of
structural supports, wiring, conduit, piping, ductwork, and equipment from that upon which design
was based, all additional items required by the systems shall, with the approval of Engineer, be
furnished by Contractor at no additional cost to Owner.
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1.10

1.11

1.12

ELECTRICAL WORK:

The Electrical Section includes all power wiring for all electrical switches, motor starters and
unmounted motors, furnished at the job site by other sections or furnished under the Electrical
Sections as stated in other sections of the specifications.

The Electrical Section shall install and wire all starters, switches and controls, as specified and/or
shown on drawings. This shall include all operating and safety controls.

Electrically operated equipment supplied by other sections which will be installed and wired by
Electrical Section shall be delivered to him with detailed instructions for their installation and
wiring in sufficient time and proper sequence to enable him to meet his work schedule.

Control devices that include mechanical elements, such as float switches, shall be installed by the
section furnishing them, but be wired by the Electrical Sections.

Equipment which includes a number of correlated electrical control devices mounted in a single
enclosure or on a common base with equipment shall be supplied for installation completely wired
as unit with terminal boxes and ample leads and/or terminal strips, ready for electrical wiring.

Electrical Contractor shall furnish local disconnect switch for all equipment and manual motor
starter for fractional HP motors.

DRAWINGS:

The mechanical and electrical drawings are intended to supplement each other and are to be
considered as a unit which, taken together in conjunction with the specifications, completely
describes the work to be done. All drawings shall be checked to verify spaces in which work will
be installed. Where headroom or space conditions appear inadequate, notification shall be given to
Engineer before proceeding with installation.

The Engineer may without charge, make modifications in the layout as needed to prevent conflict
with work of other trades or for proper execution of the work.

Note that the drawings are diagrammatic and indicate the general arrangement of the Mechanical
and Electrical Equipment and systems, without showing every detail and fitting.

Where conflicts occur between drawings and specifications or within either, the item or
arrangement of better quality, greater quality or highest cost shall be included in Contract price.

Engineer shall determine the manner or item with which work shall be installed.

Keep one complete set of all drawings, specifications, shop drawings and addenda on the premises
at all times in good condition and available to the Engineer and Owner.

REVIEWS:

The materials, workmanship, design and arrangement of all work installed under the Mechanical
and Electrical sections shall be subject to the review of the Engineer.
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B.

1.13

Where any specific material process of method of construction or manufactured article is specified
by name or by reference to the catalog number of a manufacturer, the specifications are to be used
as a guide and not intended to take precedence over the basic duty and performance specified or
noted on drawings. In all cases, the specific characteristics of the equipment offered for approval,
shall be indicated on the shop drawings.

All component parts of each item of equipment or device shall bear the manufacturer's nameplate,
giving name of manufacturer, description, size, type, serial or model number, electrical
characteristics, etc. in order to facilitate maintenance or replacement. The nameplate of a
subcontractor or distributor will not be acceptable.

If material or equipment is installed before it is reviewed, it shall be removed and replaced at no
extra charge to the Owner if, in the opinion of the Engineer, the material or equipment does not
meet the intent of the drawings and specifications.

SHOP DRAWINGS:

Contractor shall submit for review electronic shop drawings of all new equipment, materials,
piping, lighting fixtures, devices, panels, wiring and reports. Engineer's review of shop drawings
must be completed before any equipment is purchased or any work is installed.

Shop drawings shall consist of manufacturer's certified scale drawings, cuts or catalog, including
descriptive literature and complete certified characteristics of equipment, showing dimensions,
capacity, code requirements, motor and drive testing as indicated on the drawings or specifications.
Also, sheet metal fabrication drawings drawn to scale of 1/4" to the foot or larger.

Certified performance curves for all pumping equipment shall be submitted for review.

Samples, drawings, specifications, catalogs, etc. submitted for review shall be properly labeled
indicating specific service for which material or equipment is to be used, division and article
number of specifications governing Contractor's name and name of job.

Catalog, pamphlets or other documents submitted to describe items on which review is being
requested, shall be specific and identification in catalog, pamphlet, etc. of item submitted shall be
clearly made in ink. Data of a general nature will not be accepted.

Review stamp rendered on shop drawings shall not be considered as a guarantee of measurements
of building conditions. Where drawings are reviewed, said review does not mean that drawings
have been checked in detail. Said review does not in any way relieve the Contractor from his
responsibility or necessity of furnishing material or performing work as required by the Contract
Drawings and Specifications.

Failure by the Contractor to submit shop drawings in ample time for checking shall not entitle him
to an extension of Contract and no claim for extension by reason of such default will be allowed.

Prior to submission of shop drawings, the Contractor shall thoroughly check each shop drawing,
reject those not conforming to the specifications and indicate by his signature that the shop
drawings submitted in his opinion meet Contract requirements.
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1.14

A.

B.

CUTTING AND PATCHING:

Cutting and patching shall be done in accordance with Division 01, section 017329 unless
otherwise specified.

The General Contractor will leave all openings and built-in sleeves, etc. as required, provided he
receive same with the proper information and cooperation from the Electrical and/or Mechanical
Contractor in due time as the construction progresses.

All cutting of openings in walls, floors, partitions, etc. not thus provided for must, however, be
done by the Electrical and/or Mechanical Contractor as required to install the work including all
cutting of existing construction work, and this Contractor shall restore to its original condition any
work disturbed.

PART 2 - PRODUCTS

2.1

22

A.

A.

MATERIALS AND WORKMANSHIP:

All materials and apparatus used shall be new, of first class quality and shall be furnished,
delivered, erected, connected and finished in every detail. No materials or apparatus used shall be
discontinued or about to be discontinued items.

The Engineer shall have the right to reject any part of the work in case material or workmanship is
not of satisfactory quality.

Any unacceptable work and material shall be replaced with acceptable work and material at no
additional expense to the Owner.

In case there is any doubt of the acceptability of any material, submit samples to the Engineer for
approval and only definite approval in writing from the Engineer shall be evidence of such
approval. Such approval shall also be subject to the satisfactory installation of the material.

The work in each of these sections shall be constantly under the direction of a competent
superintendent who shall be on the premises during such period as the work is in progress. The
superintendent shall familiarize himself with the work of all other sections involved insofar as they
relate to or in any way affect the work of these sections, and shall coordinate the work.

Unless otherwise noted, all equipment and materials shall be installed and/or applied in accordance
with the recommendations of the manufacturer of said equipment, including the performance of
any tests recommended by the manufacturer.

EQUIPMENT VARIATIONS:

In these specifications and on the accompanying drawings, one or more makes of materials,
apparatus or appliances have been specified for use in this installation. This has been done for
convenience in fixing the standard of workmanship performance of any materials, apparatus or
appliance which shall be substituted for those mentioned herein shall also conform to these
standards.
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B.

C.

D.

23

A.

B.

Where no specified make or material, apparatus or appliance is mentioned, any first class product
made by a reputable manufacturer may be used, providing it conforms to the requirements of these
specifications and meets the approval of the Engineer.

Refer to General Conditions of the contract for substitution procedures.

To substitute other makes of materials, apparatus or appliance, than those mentioned under the
mechanical or electrical sections, a request in writing to be allowed to make the substitution shall
be made. This request shall be accompanied by complete plans and specifications of the
substitution offered. If so requested by the Architect or Engineer, also submit samples of both the
specified material or appliance and the substitute.

ACCESS DOORS:

Access doors shall be of sufficient size to permit easy replacement of complete units and all
groupings of complete units and all groupings of valves and equipment shall have necessary
clearance for this same purpose. Provide access doors for each valve, damper, control, fire
damper, etc., not accessible (such as above a non-lift out ceiling, wall or chase). Doors shall be
Milcor or equal prime coated steel, screwdriver lock for building into walls or ceilings. Doors
shall be Style A in acoustic tile surfaces and Styles K, L or M for other surfaces. Doors shall bear
the same or greater fire rating as the wall or ceiling in which they occur. Size of doors to be
determined after valves or dampers are installed and shall be of adequate size to operate same.

Where access is required to dampers, valves, etc., that occur above lay-in ceilings, these access
doors can be omitted, provided suitable plastic markers identifying exact location of valves,
dampers, etc., on lay-in ceilings are applied directly below valve grouping and identified by a
number, this number to be used as a marking on valve or damper chart. Tags shall be applied on
the ceiling grid, not on the ceiling tiles.

PART 3 - EXECUTION

3.1

A.

B.

32

A.

B.

C.

CONNECTING TO EXISTING UTILITIES:

Connections to existing utilities that will interrupt the service to the present buildings shall be
made at a time agreed upon by the Owner, Architect and Contractor.

If it is necessary to make connections to existing utilities outside the regular working hours, this
shall be noted on the written work order and the respective Contractor will be paid for the
additional cost of labor over and above what it would cost at regular day time rates.

FREIGHT, CARTING AND RIGGING:

Contractor shall pay all freight and carting charges necessary to deliver all equipment furnished
under his Contract to the site and furnish all necessary rigging to properly rig and set the apparatus

on the foundations, frames, etc.

All scaffolding, blocks and tackle, ropes and chains and other equipment necessary to rig and set
the apparatus shall be furnished by the Contractor.

The Contractor shall set, level and align all equipment before starting operations.
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33 SEISMIC RESTRAINTS:

A. It is the intent of this seismic restraint portion of the specification to provide restraint of all non-
structural building system components provided in Sections 15 and 16 in Seismic Zone IL
Restraint systems and devices are intended to withstand, without failure, the "G" forces detailed in
the chart below:

Design Level of Acceleration At Equipment Center of Gravity Seismic Zone 2)
(Av->0.1100.19)

Elevation Rigid* Non-Struct. Flexible* Pipe, Duct, Life
feet rel. to grad Mnt'd Equi . .
(feet re (l)e%/rea;)e auip Architect Mnt'd Equip | Cable trays, Safe.
Component Conduit, Etc. Equip
Below Gradeupto | 0.125"g" 0.250 "g" 0.500 "g" 0.350 "g" 1.000 "g"
20 feet
above
grade
21 ft. - 300 ft. 0.500 "g" 0.550 "g" 0.750 "g" 0.650 "g" 1.000 "g"
301 ft. - 600 ft. 0.750 "g" 0.900 "g" 1.000 "g" 1.000 "g" 1.000 "g"

Rigid mounted equipment is any equipment mounted directly to structure. Flexible mounted
equipment is any equipment mounted on resilient supports, ceiling suspended, roof supported or
mounted on an independent frame with any primary natural frequency below 16 Hz.

B. Seismic restraints shall be as required by the 2016 Connecticut Building Code.

C.  Refer to section 220548 and drawings for details.

D.  Seismic Certification and Analysis

1. Seismic restraint calculations must be provided for all connections of equipment to the
structure.

2. Calculations to support seismic restraint designs must be stamped by a registered
professional engineer licensed in the State of Connecticut.

3. Analysis must indicate dead loads, derived loads, and materials used for connections to

equipment and structure. Analysis must detail anchoring methods, bolt diameters,
embedment, and weld length.
4. A seismic design errors and omissions insurance certificate must accompany submittals.

E. Submit drawings showing locations of all seismic restraints for equipment, piping, and conduit
provided under Sections 21, 22, 23, 26, 27 and 28.

1. The term EQUIPMENT includes ALL non-structural components. These specifications are

applicable within the facility and 5 feet outside of the foundation wall. Equipment buried
underground is excluded but entry of services through the foundation wall is included.
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34

Equipment referred to below is a partial list; (equipment not listed is still included in this

specification).
AC Units Condensing Unit
Conduit All Electrical Panels

Submittals shall include a listing of all isolated and non-isolated equipment to be restrained.
Seismic restraints shall not be required for the following installations:

Piping in mechanical rooms less than 1 1/4-inch inside diameter.

All other piping less than 2 1/2-inch inside diameter.

All electrical conduit less than 2 1/2-inch inside diameter.

All rectangular air-handling ducts less than 6 square feet in cross-sectional area.

All round air-handling ducts less than 28 inches in diameter.

All piping suspended by individual hangers 12 inches or less in length from the top of the
pipe to the bottom of the support for the hanger.

7. All ducts suspended by hangers 12 inches or less in length from the top of the duct to the
bottom of the support for the hanger.

AR

Life safety systems defined:

1. All systems involved with fire protection including sprinkler piping, service water supply
piping, fire dampers and smoke exhaust systems.
2. All systems involved with and/or connected to emergency power supply including all

generators, transfer switches, transformers and all flow paths to fire protection and/or
emergency lighting systems.

3. Fresh air relief systems on emergency control sequence including air handlers, conduit,
duct, dampers, etc.

COOPERATION WITH OTHER TRADES:

No piping, ducts, conduit, valves, boxes, etc., shall be installed until the entire run has been
checked for clearance and the work has been coordinated between all the trades. Each tradesman
shall be responsible for taking his own field measurements and maintaining proper clearance from
the Owner's equipment and the work of other trades, and for coordinating his work with that of
other Contractors and Owner. Furnish all necessary information, dimensions, templates, etc. in
order that a perfectly coordinated job will result.

Contractor shall carry out his work in conjunction with other trades and shall give full cooperation
to other trades. Contractor shall furnish all information necessary to permit work of all trades to be
installed in a satisfactory manner.

Where space is so limited that Contractor's work shall be installed in close proximity to the work
of other trades or where it is evident that Contractor's work will interfere with other trades, he shall
assist in working out space conditions to make satisfactory adjustments. If required or directed by
Engineer, the Contractor shall prepare composite working drawings and sections of not less than
3/4" -1'-0" scale clearly showing how his work is to be installed in conjunction with other trades;
he shall make corrections necessary to satisfactorily complete installation at no additional cost to
Owner.
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3.5

3.6

All supports for hanging material to be connected to steel structure shall be installed prior to
installation of fire proofing material. Refer to Division 7 of the specifications.

Any damage to fireproofing caused by late installation of hanging material shall be repaired by the
Fire-proofing Contractor at the expense of the Contractor responsible.

The Plumbing and Heating Contractors shall give to the Electrical Contractor all information on
switches, controls, pilots, etc. furnished under the Plumbing and Heating Contracts, together with
makes and catalog numbers where required to permit the Electrical Contractor to leave the proper
boxes to receive same. This information shall be given well in advance so that the Electrical
Contractor may install his work as construction progresses. In the event that this information is not
given in time to permit the Electrical Contractor to leave proper boxes, etc. as construction
progresses, it shall be the responsibility of the Contractor to pay all costs of cutting and patching
construction required because of this neglect.

INFORMATION FOR ELECTRICAL CONTRACTOR:

Deliver to the Electrical Contractor all information on motors and controls furnished under the
Mechanical Contract, together with makes and catalog numbers, to permit the Electrical Contractor
to leave the proper boxes and wiring.

Each electric motor of 1/2 h.p. or more shall be furnished with an automatic starter.

Starters shall be furnished in type to be remotely controlled and fed from dual voltage transformer
208/460 120 volts.

Starters to have overload and undervoltage protection. Starters shall be of the combination
disconnect switch and starter type.

SLEEVES, INSERTS AND ANCHOR BOLTS:

All pipes and conduits passing through floors, walls or partitions shall be provided with sleeves
sized to give a minimum of 1/2" clearance between sleeve and the outside diameter of the pipe,
conduit or insulation, enclosing the pipe or conduit.

Sleeves through concrete floors or interior masonry walls shall be Schedule 40 steel pipe, set flush
with finished wall or ceiling surfaces, but extending 2 inches above finished floors or shall be in
accordance with details on drawings.

In all mechanical equipment rooms or penthouses, sleeves shall extend 6 inches above finished
floor.

Inserts shall be individual or strip type of steel or malleable iron construction for removable nuts
and threaded rods up to 3/4" diameter, permitting lateral adjustment.

Provide escutcheons on all pipes and conduits wherever they pass through floors, ceilings, walls,
or partitions in finished areas. Escutcheons for pipes passing through floors shall be RITTER
PATTERN AND CASTING COMPANY, No. 36A or approved equal split-hinged, cast brass type
designated to fit pipe on one end and cover alcove projecting through floor on the other end.
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3.7

Escutcheons for pipes shall be RITTER PATTERN AND CASTING COMPANY, No. 3A or
approved equal - split-hinged, cast brass, chromium plated type.

FIRE STOPPING:
General

1. Firestopping: Material or combination of materials used to retain integrity of fire-rated
construction by maintaining an effective barrier against the spread of flame, smoke, and
hot gases through penetrations in fire rated wall and floor assemblies.

General Description of the Work : Only tested firestop systems shall be used in specific locations
as follows: Penetrations for the passage of duct, cable, cable tray, conduit, piping, electrical
busways and raceways through fire-rated vertical barriers (walls and partitions), horizontal
barriers (floor/ceiling assemblies), and vertical service shaft walls and partitions.

References

1. Test Requirements: ASTM E-814, "Standard Method of Fire Tests of Through Penetration
Fire Stops" (July 1997).

2. Underwriters Laboratories (UL) of Northbrook, IL runs ASTM E-814 under their
designation of UL 1479 and publishes the results in their "FIRE RESISTANCE
DIRECTORY™ that is updated annually.

3. International Firestop Council Guidelines for Evaluating Firestop Systems Engineering
Judgments

4, Test Requirements: ASTM E 84-96, "Surface burning characteristics".
5. All major building codes: ICBO, SBCCI, BOCA, and IBC.

6. Test Requirements: ASTM E-119, “Fire Test of Building Construction and Materials” (UL
263)

Quality Assurance

1. Firestop System installation must meet requirements of ASTM E-119, ASTM E-814,
ASTM E-84-96, UL 236, UL 1479 or UL 2079 tested assemblies that provide a fire rating
equal to that of construction being penetrated.

2. Firestop Systems do not reestablish the structural integrity of load bearing
partitions/assemblies, or support live loads and traffic. Installer shall consult the structural
engineer prior to penetrating any load bearing assembly.

Submittals
1. Submit Product Data: Manufacturer's specifications and technical data for each material

including the composition and limitations, documentation of UL firestop systems to be
used and manufacturer's installation instructions to comply with Section 013300.
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2. Submit material safety data sheets provided with product delivered to job-site.
F. Installer Qualifications
1. Engage an experienced Installer who is certified, licensed, or otherwise qualified by the

firestopping manufacturer as having been provided the necessary training to install
manufacture’s products per specified requirements.

G. Products, General

1. Provide firestopping composed of components that are compatible with each other, the
substrates forming openings, and the items, if any, penetrating the firestopping under
conditions of service and application, as demonstrated by the firestopping manufacturer
based on testing and field experience.

2. Provide components for each firestopping system that are needed to install fill material.
Use only components specified by the firestopping manufacturer and approved by the
qualified testing agency for the designated fire-resistance-rated systems.

3. Firestopping Materials are either “cast-in-place” (integral with concrete placement) or
“post installed.” Provide cast-in-place firestop devices prior to concrete placement.

H.  Acceptable Manufacturers

1. Subject to compliance with through penetration firestop systems (XHEZ) and joint systems
(XHBN) listed in Volume II of the UL Fire Resistance Directory, provide products of the
following manufacturers as identified below:

a. Hilti, Inc., Tulsa, Oklahoma 800-879-8000
b. Other manufacturers listed in the U.L. Fire Resistance Directory — Volume 2

L Materials
1. Use only firestop products that have been UL 1479, ASTM E-814, or UL 2079 tested for
specific fire-rated construction conditions conforming to construction assembly type,
penetrating item type, annular space requirements, and fire-rating involved for each

separate instance.

2. Provide a firestop system with a "F" Rating as determined by UL 1479 or ASTM E814
which is equal to the time rating of construction being penetrated.

3. Provide a firestop system with an Assembly Rating as determined by UL 2079 which is
equal to the time rating of construction being penetrated.

J. Preparation

1. Verification of Conditions: Examine areas and conditions under which work is to be
performed and identify conditions detrimental to proper or timely completion.
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a. Verify penetrations are properly sized and in suitable condition for application of
materials.
b. Surfaces to which firestop materials will be applied shall be free of dirt, grease,

oil, rust, laitance, release agents, water repellents, and any other substances that
may affect proper adhesion.

c. Provide masking and temporary covering to prevent soiling of adjacent surfaces by
firestopping materials.

d. Comply with manufacturer's recommendations for temperature and humidity
conditions before, during and after installation of firestopping.

e. Do not proceed until unsatisfactory conditions have been corrected.

K Coordination

1. Coordinate location and proper selection of cast-in-place Firestop Devices with trade
responsible for the work. Ensure device is installed before placement of concrete.

2. Responsible trade to provide adequate spacing of field run pipes to allow for installation
of cast-in-place firestop devices without interferences.

L. Installation

1. Regulatory Requirements: Install firestop materials in accordance with UL Fire Resistance
Directory.

2. Manufacturer's Instructions: Comply with manufacturer's instructions for installation of

through-penetration and construction joint materials.

a. Seal all holes or voids made by penetrations to ensure an air and water resistant
seal.
b. Consult with project manager, and damper manufacturer prior to installation of UL

firestop systems that might hamper the performance of fire dampers as it pertains
to duct work.
c. Protect materials from damage on surfaces subjected to traffic.

M.  Field Quality Control

1.

2.
3.

Examine sealed penetration areas to ensure proper installation before concealing or
enclosing areas.

Keep areas of work accessible until inspection by applicable code authorities.

Perform under this section patching and repairing of firestopping caused by cutting or
penetrating of existing firestop systems already installed by other trades.

N.  Adjusting and Cleaning

1.
2.

Remove equipment, materials and debris, leaving area in undamaged, clean condition.
Clean all surfaces adjacent to sealed holes and joints to be free of excess firestop materials
and soiling as work progresses.
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3.8

39

3.10

3.11

ACCESSIBILITY:

Locate all equipment which must be serviced, operated or maintained in fully accessible positions.
Equipment shall include but not be limited to motors, controllers, switchgear, drain points, etc. If
required for better accessibility, furnish access doors for this purpose. Access doors shall be
selected by the Architect/Engineer to specific area finishes. Minor deviations from drawings may
be made to allow for better accessibility, only if approved by the Engineer. Provide fire rated
access doors in rated walls, access doors shall be provided in Milcor or equal.

In the event that any equipment is not installed to permit convenient servicing, disassemble,
removal of parts, etc. the Contractor shall, at his own expense, make all corrections necessary to
accomplish this.

TAGS, CHARTS AND NAMEPLATES:
Each piece of apparatus installed under these sections shall be properly identified.

All equipment shall be provided with a suitable laminated plastic nameplate fastened with screws
or rivets. Small equipment labels may use a pressure sensitive tape.

All nameplates and labels shall identify components by proper nomenclature and numbered
according to equipment schedule or as designated.

PIPING CODE MARKERS:

All service piping which is accessible for maintenance operations, except piping in finished
spaces, shall be identified with vinyl plastic color bands and legends at each branch and riser
take-off, at each passage through wall, floor and ceiling, adjacent to each valve and on all pipe runs
marked each 20'-0"on center.

Vinyl plastic bands shall not be used in plenum ceilings. Use self-Adhesive aluminum pipe markers
or pipe stencils in plenum areas.

Pipe markers to conform to A.S.A. Bulletin A-13. Where pipes are too small for legends, brass
identification tags 1-1/2" in diameter with depressed 1/2" high black filled letters shall be fastened
with chain. Pipe markers and tags as manufactured by the Seton Name Plate Corp., New Haven,
Conn., or equal approved in Brady or Kolbi.

INSTRUCTIONS:

Prepare written instructions frames for the proper maintenance and operation of any special
equipment furnished and installed under this Contract.

Personally instruct the Owner's Custodian or official representative in addition to furnishing all
manuals, diagrams, etc. in the proper operation and maintenance of all equipment and piping
installed under this Contract.

Prepare a portfolio with all tags, operating manuals, parts lists, guarantees, etc. that are packed
with all equipment furnished under this Contract and submit same to the Architect.
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3.12

3.13

3.14

3.15

EQUIPMENT NOT IN CONTACT AND PREPURCHASED BY OWNER:

The Owner has purchased mechanical equipment listed elsewhere. This Contractor shall be given
the purchase order and shall at that time assume full responsibility for delivery, installation and
guarantee of said equipment as if he has purchased the equipment.

Furnish all piping, wiring, sheet metal connections and miscellaneous accessories, and make all
closing connections to equipment furnished by Owner; include installation of all special traps,
control valves and supplies furnished with such equipment. Refer to section in which outlines
equipment requirements and all other specifications sections as may be pertinent to comply with
intent of this Article.

Unless otherwise detailed on drawings, roughing of proper size and capacity for equipment
indicated on Mechanical or Electrical drawings as "Future" or "NIC" shall be provided and
installed in such a manner and location that future final connection can be made with a minimum
of work and without cutting or patching walls, partitions, ceilings or floors.

Engineers' drawings are, of necessity, schematic for special equipment as exact roughing and
requirements may vary with different manufacturers.

Contractor shall obtain approved shop drawings of equipment being furnished for extent of final
connections and exact roughing required.

CLEANING PIPING, CONDUITS AND EQUIPMENT:

Thoroughly clean all piping and equipment of all foreign substances inside and out before being
placed in operation.

If any part of a system should be stopped by any foreign matter after being placed in operation, the
system shall be disconnected, cleaned and reconnected wherever necessary to locate and remove
obstructions. Any work damaged in the course of removing obstructions shall be repaired or
replaced when the system is reconnected at no additional cost to the Owner.

During the course of construction, all pipe and electrical conduits shall be capped in an approved
manner to insure adequate protection against the entrance of foreign matter.

CLEANING UP:

After completion of the work, remove all waste, rubbish and other materials left as a result of
operations and leave the premises in clean condition.

All fixtures, equipment, etc. installed under the Mechanical and Electrical Sections shall be free of
dirt, grease and other foreign material and left in perfectly clean condition and ready to use.

GUARANTEE:

All parts of the work and all equipment shall be guaranteed for a period of at least 18 months from
the date of acceptance of the job by the Owner.
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3.16

3.17

If during that period of general guarantee, any part of the work installed fails, becomes
unsatisfactory or does not function properly due to any fault in material or workmanship, whether
or not manufactured or job built, each section shall upon notice from the Owner, promptly proceed
to repair or replace such faulty material or workmanship without expense to the Owner, including
cutting, patching and painting or any other work involved and including repair or restoration of any
damaged sections of the premises resulting from such faults.

In the event, that a repetition of any one defect occurs, indicating the probability of further failure,
and which can be traced to faulty design, material or workmanship, then repairs or replacement
shall not continue to be made but, the fault shall be remedied by a complete replacement of the
entire defective unit.

In addition to the general guarantee, obtain and transmit to the Owner any guarantees or warranties
from manufacturers of specialties but only as a supplement to the general guarantee which will not
be invalidated by same.

OWNER'S INSTRUCTIONS AND SYSTEM OPERATION:

At the time of the job's acceptance by the Owner, Contractor shall furnish one complete set of
reproducible approved, certified drawings to the Owner. In addition, Contractor shall furnish
maintenance and operating instructions for all equipment including parts list.

These instructions shall be written in layman's language and shall be inserted in vinyl covered
three-ring loose leaf binder. This information in binder shall be first sent to the approved by the
Architect/Engineer before turning over to the Owner.

Upon completion of all work and of all tests, each Division shall furnish the necessary skilled labor
and helpers for operating the system and equipment for a period of one (1) day of eight (8) hours,
or as otherwise specified. During this period, instruct the Owner or his representative fully in
operation, adjustment and maintenance of all equipment furnished. Give at least forty-eight (48)
hours notice to the Owner in advance of this period.

OWNER'S ACCEPTANCE TEST:

After the various systems are complete as determined by preliminary operating tests, the
Contractor shall arrange for the Owner's final acceptance tests.

The Contractor shall have present at each acceptance test, representatives of the several
Contractors whose work is directly or indirectly involved, with instruments as necessary in
accordance with the design and to include the following.

1. All equipment installed and operating in accordance with manufacturer's instructions and
performance guarantee.

2. All systems operating in accordance with specifications.

3. All distribution systems properly adjusted for distribution to equipment as specified.

4. All “as built" drawings, valve charts, etc. as specified in various parts of the specifications

installed or ready for delivery to the Owner.

The date of the Owner's acceptance of the equipment shall be the start of the 18 months guarantee
period.
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3.18 TEST:

A.  Conducting Tests: Conduct all tests called for under the various sections or as required and repair
or replace any defects. Perform all tests in the presence of and to the satisfaction of the Engineer
and such other parties as may have legal jurisdiction.

B. Defective Work: The Owner shall have the privilege of stopping any of the work not being
properly installed. All such defective work shall be repaired or replaced and the tests shall be

repeated.

C. Repair Damaged Work: Repair all damages resulting from tests and replace damaged materials.

END OF SECTION 20 00 50
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SECTION 220500- COMMON WORK RESULTS FOR PLUMBING
PART 1 - GENERAL
1.1 RELATED DOCUMENTS:

A. The General Provisions of the Contract, including General and Supplementary Conditions
and General Requirements, apply to the work specified in this Section.

B. The General Requirements in Section 200050 shall also govern the work under this section.
1.2 SCOPE OF WORK:

Gas systems
Domestic water systems

A. This contract includes all labor, material, equipment, tests and appliances required to
furnish and install all plumbing as shown on drawings, implied and herein specified.

B. The location of the building will be as shown on drawings. A visit to the site and
examination of other Mechanical trades showing all details of construction is a requirement
before submitting a proposal.

C. The drawings are diagrammatic and indicate the general arrangement of piping and
equipment, and do not show all minor details and fittings. Such items shall be included, as
well as reasonable modifications, in the layout as directed to prevent conflict with other
trades.

D. Connect all equipment shown on drawings. Check all Mechanical drawings and coordinate
all the work accordingly.

E. Provide seismic restraints in accordance with Section 230548.
1.3 QUALITY ASSURANCE:

A. Codes and Standards: All work shall comply with the Connecticut State Building Code,
BOCA Plumbing Code, and NFPA Standards.

2022 Connecticut State Building Code with all the Amendments.
2021 International Building Code

2021 Life Safety Code- NFPA 101

2021 International Plumbing Code

2021 International Mechanical Code

2021 National Fuel Gas Code-NFPA 54.

2021 International Energy Conservation Code

State of Connecticut Public Health Code

Current State of Connecticut Public Health Code

2009 Accessible and Usable Buildings and Facilities - [CC/ANSI A117.1
0. Americans with Disabilities Act — ADA
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1.4 SUBMITTALS:

A.

Shop Drawings: Submit the following shop drawings:

Valves
Pipes, fittings and couplings
Hangers and supports

1.5 PLUMBING SYSTEM DESCRIPTION:

A.

Furnish and install all plumbing equipment shown on the drawings and herein specified.
All equipment shall be complete and perfect and properly connected to water supply as
required and left in complete operation.

Before ordering equipment, Contractor shall submit brochures of all equipment and trim to
the Engineer for review.

Contractor shall include all permit fees and connection charges.

PART 2 - PRODUCTS

2.1 PIPE AND FITTINGS:

A.

Listed below are references to the specification standards or recognized authorities to which
pipe and fitting materials must conform.

All reference shall be the current edition as recognized by the active codes. Each pipe
length shall have the manufacturer's name cast, stamped or rolled on. Each fitting shall have
the manufacturer's symbol and pressure rating cast, stamped or rolled on.

Gas Piping:
1. The pipe shall be steel pipe, Schedule 40 complying with the ASTM A 53
Specification for Pipe, Steel, Black and hot—dipped, Zinc—Coated Welded and

Seamless. The fittings shall be steel, malleable iron or ductile iron.

2. Gas pipe shall be clear and free from cutting burrs and defects. Any defective pipe
or fitting shall be replaced and shall not be repaired.

3. Provide gas valves at all pressure regulators, at each piece of equipment, as shown
on drawings and as required by codes. Gas solenoid valve for Kitchen is to be

normally closed. Size as indicated on drawings.

4. No branch lines shall be taken from the bottom of horizontal runs.
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5. Provide drips at any points in line where condensate may collect.

6. All gas piping shall be graded not less than 1/4" in 15'-0". All horizontal piping
shall be graded to risers; provide capped drip at bottom of riser.

7. Provide dirt legs, gas valves, and unions at each equipment connection.

2.2 HANGERS:

A.

H.

Securely hang and anchor pipe as shown and required with proper provision for expansion,
contraction and elimination of undue stress and strain on piping.

Provide a pipe hanger within two (2) feet of each elbow, tee, wye, valve, strainer and similar
device.

Secure and support runs at base and at sufficiently close intervals to hold pipe at alignment
and to carry safely the weight of piping and contents without undue stress thereon.

Except as indicated to the contrary, secure and support all horizontal piping as follows and
required to prevent sagging, undue pipe movement and preserve proper alignment in each
run.

Piping Size Maximum Interval
Steel 2" & smaller Six (6) feet

Steel 2 172" & larger Ten (10) feet
Copper Tubing 1 1/4" & smaller Five (5) feet
Copper Tubing 1 1/2" & larger Eight (8) feet

Hangers up to and including 2" shall be the adjustable band type equal to Empire. Figure
310 for iron pipe and Fig. 310CT for copper tubing.

Hangers for piping 2-1/2" and up shall be the clevis type, equal to Empire. Figure 11 for
iron pipe and Figure 110CT for copper tubing.

Hangers shall be suspended from one of the following devices:

1. "C" clamps.

2. Trapeze hanger assemblies consisting of back-to-back horizontal steel channels
with end-type rod hangers.

3. Expansion shield embedded into concrete or masonry.

Provide seismic restraints in accordance with Section 230548.

23 VALVES:

A.

This Contractor shall furnish and install valves where shown on plans and also wherever
necessary to make the system complete in its operation. All valves shall be as manufactured
by Stockham, Jamesbury, Appollo, Centerline or Milwaukee as specified.
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Hot water and cold water (domestic)

2" and smaller
Ball valves Apollo - 71-100/200
Check valves Stockham B-310-T

2-1/2" and larger
Butterfly valves Stockham - LG712-BS3-B (Lug Style)
Check valves Centerline - CLC - S.S. plates and spring nypalon seats

Furnish all valve materials suitable for service intended.

PART 3 - EXECUTION

3.1

32

33

INSTALLATION:

A.

TESTS:

Check all plumbing and electrical drawings to make sure that this piping will not conflict
with other work.

All piping work shall be installed with provisions to allow for expansion and contraction of
lines so as to prevent any undue strains on pipe and fittings, any trapping of lines or lifting
or dislocating of any appliances.

Rectify without cost to the Town any conditions of noisy circulation due to trapped or air
bound lines, including the expense of cutting and repairing of the building structure incident
to making such alterations.

Install the work to conform to space conditions and the work of other trades. The drawings
indicate generally the runs and the sizes of piping and although the size must not be
decreased, nor the drawings deviated from except as unforeseen space conditions may
require, the right is reserved to make minor changes in the arrangement of the work to meet
the conditions arising during construction.

A. Furnish all labor and materials for the performance of all tests as required by codes and by the

authorized inspectors having jurisdiction.

FUEL GAS PIPING:

A.

B.

Pressure Testing

1. The customer piping shall be pressure tested in accordance with the National Fuel
Gas Code (NFPA 54), current edition. The test medium shall be nitrogen (N2),
carbon dioxide (CO2) or air. The test pressure and duration shall conform to
NFPA-54 Section 4.14 and must be approved by the local authority having
jurisdiction and the Local Gas Distribution Company (LDC).

Purging and Placing Gas Piping into Operation
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3.7

3.8

1. Upon notification and meter being turned on by Local Distribution Gas Company,
the house line can be placed in operation. All purging shall be done in accordance
with NFPA-54 Section 4.3.2.

C. Odorant Level

The air can be safety displaced with natural gas provided that a moderately
rapid and continuous flow of gas is introduced at the meter and air is
vented to the outside of the building by means of connecting a rigid pipe or
a semi-rigid metallic tubing with appropriate fittings.

The purge piping must be located outside of the building at a safe distance
away from fresh air intakes and away from any source of ignition. The
end of the purge riser must be equipped with a flash back arrestor. The
purge riser must be manned at all times. A fire extinguisher must be placed
nearby while purging is in operation. A combustion gas indicator (CGI)
can be used to assure the house line is purged properly to 100% gas.

In the event of multi-floor house lines, the longest house line (furthest from
the meter) must be purged first, followed by the next longest, until all
sections of house lines have been purged to 100% gas.

L. All house lines must be continuously purged until such time that the Odorant level
is sufficiently detachable by smell and confirmed with an ordinary level instrument
such as Bacharach Model 5110-200, or equivalent.

The instrument shall have a range of to 1.2% gas in air. The line must be purged
until a readily detachable Odorant reading of 0.25% or less gas in air is maintained.

a.

PIPING JOINTS:

As soon as the acceptable level reading is maintained at all purging
locations, turnoff the ends of house lines, disconnect the purging tubing,
permanently plug all ends and leak test all plugs. Gas utilization equipment
can now be purged and placed into operation.

Odorant level readings shall be re-taken periodically to ensure proper level
of Odorant is maintained. Odorant level may decay especially in low flow
house lines. If this occurs purling procedure must be repeated as needed.

A. Soldered Joints in Copper Tube: Cut the ends of tubes square, remove burrs, clean tube ends
and fitting sockets with emery cloth, and remove all particles before applying flux and
making the joint. Insert tubes to full socket depth. Use the following solders at the given

conditions.

B. All solder joints shall be made up with 95/5 solder.

REAMING OF PIPES:

A. All pipes to be carefully reamed after cutting and threading.

B. All steel pipe lines shall be reamed carefully before they are threaded. They shall be
reamed smooth on the inside to give the full area of pipe in all cases.
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C. All copper tubing shall be carefully cut square and true, carefully reamed and thoroughly
cleaned. The inside of fittings shall be carefully cleaned. All tubing shall be inserted fully
to the shoulder of fittings.

3.9 TESTING:

A. All piping testing to be performed in accordance with all applicable Codes including, but
not limited to IFC and CT Health Code.

B. All involved parties are to be notified at least two weeks in advance of a scheduled test.
3.10  DISINFECTION:

A. Disinfect new water piping in accordance with AWWA C601.

1. The pipe system shall be flushed with clean, potable water until dirty water does
not appear at the points of outlet.
2. The system or part thereof shall be filled with a water/chlorine solution containing

at least 50 parts per million (50mg/L) of chlorine, and the system or part thereof
shall be valved off and allowed to stand for 24 hours; or the system or part thereof
shall be filled with water/chlorine solution containing at least 200 parts per million
(200mg/L) of chlorine and allowed to stand for 3 hours.

3. Following the required standing time, the system shall be flushed with clean potable
water until the chlorine is purged from the system.

4. The procedure shall be repeated where shown by a bacteriological examination that
contamination remains present in the system.

5. After completion take bacteriological samples to provide a record by which the

effectiveness of the procedure can be determined.

END OF SECTION 220500
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SECTION 23 05 48 -VIBRATION AND SEISMIC CONTROLS FOR HVAC PIPING & EQUIPMENT

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS:

The General Provisions of the Contract, including General and Supplementary Conditions and
Division 1, General Requirements, apply to the work specified in this Section.

The General Requirements in Section 200050 shall also govern the work under this Section.
SECTION INCLUDES:

Vibration isolation and seismic restraints for all mechanical and electrical system including
equipment, piping, conduit and ductwork within the building.

The work of this section includes but is not limited to the following:

1. Vibration isolation elements.

2. Equipment isolation bases.

3. Piping flexible connections.

4. Seismic restraints for isolated and non-isolated mechanical and electrical items.
REFERENCES:

State of Connecticut Building Code.

SMACNA - Seismic Restraint Manual Guidelines for Mechanical Systems.
Mason Industries, Inc. Seismic Restraint Guidelines

QUALIFICATIONS:

Qualifications: Only firms having five years experience designing and manufacturing seismic
devices shall be capable of work in this specification.

SUBMITTALS:
Submit under provisions of Section 200050.

The submittal material shall include copies of descriptive data for all products and materials
including but not limited to the following:

1. Descriptive Data:

a. Catalog cuts and data sheets.

b. An itemized list showing the items to be isolated and/or seismically restrained,
product type or model number to be used and loading and deflection data.

c. Seismic restraint calculations.
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1.6

1.7

PART 2 - PRODUCTS

2.1

A.

A.

B.

A.

B.

d. (Structural or civil engineer’s State of Connecticut professional engineer’s seal
verifying design and calculations for seismic restraining system used.)

Shop Drawings:

a. Drawings showing equipment base construction for each machine, including
dimensions, structural member sizes, and support point locations.

b. Drawings showing methods of suspension, support guides for conduit, piping
and ductwork.

C. Drawings showing methods for isolation of conduits, pipes and ductwork
penetrating walls and floor slabs.

d. Concrete and steel details for bases including anchor bolt locations.

e. Number location of seismic restraints and anchors for each piece of equipment.

f. Specific details of restraints including anchor bolts for mounting and maximum

loading at each location, for each piece of equipment and/or pipe and duct
locations.

GENERAL (MANUFACTURER) RESPONSIBILITIES:

Contractor shall have the following responsibilities:

el

Determine vibration isolation and seismic restraint sizes and locations per specifications.
Provide and install isolation systems and seismic restraints as scheduled or specified.
Guarantee specified isolation system deflection.

Provide installation instructions, drawings and field supervision to assure proper
installation and performance.

Substitution of “Internally Isolated” mechanical equipment in lieu of the specified
isolation of this section may be acceptable provided that all specified deflections and
stamped seismic calculations are supplied by the equipment manufacturer.

PROJECT RECORD DOCUMENTS:

Submit under provisions of Section 200050.

Record actual locations and installation of vibration isolators and seismic restraints including
attachment points.

MANUFACTURERS:

Mason Industries Inc. models listed below.

Other approved manufacturers providing equivalent products include:

1.
2.

Vibration Eliminator Co.

Amber/Booth Co.
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2.2

23

A.

SEISMIC RESTRAINT TYPES:

General: Installations shall be designed to safely accept external forces of one-half “G” load in
any direction for all rigidly supported equipment without failure and permanent displacement
of the equipment. Life safety equipment such as (fire pumps, sprinkler piping and emergency
generators) shall be capable of safely accepting external forces up to one “G” load in any
direction without permanent displacement of the supported equipment. Seismic restraints shall
not short circuit vibration isolation systems or transmit objectionable vibration or noise.

Type I (spring mount): Shall comply with general characteristics of spring isolators having a
minimum o.d. to o.h. of .8 to 1 and minimum runout of 50% to solid. Shall incorporate
snubbing restraint in all directions. Shall be capable of supporting equipment at a fixed
elevation during equipment erection. Cast housings shall be ductile iron or aluminum. System
to be field bolted or welded to deck with I G acceleration capability. Mason Type SSLFH or as
approved.

Type II (snubber): Each corner of side shall incorporate a seismic restraint having a minimum
5/8” thick resilient pad limit stops working in all directions. Restraints shall be made of plate,
structural members, or square metal tubing concentric within a welded assembly incorporated
resilient pads. Angle bumpers are not acceptable. System to be field bolted or welded to a
deck with 1 G acceleration capability. Mason Type Z-1011 and Z-1225.

Type III (cable braces): Metal cable type with approved end fastening devices to equipment and
structure.

System to be field bolted to deck or overhead structural members using two sided beam clamps
to steel or appropriately designed insert for concrete. All parts of system including cables,
clamps, excluding fastenings are to be single vendor furnished to assure seismic compliance.
Mason Type SCB.

Type IV (neoprene mount): Double deflection neoprene isolator encased in ductile iron or steel
casing minimum .30 static deflection. System to be field bolted or welded to deck with 1 G
acceleration capacity. Mason Type BR, RBA.

Type V: Non-isolated equipment to be field bolted or welded (powder shots not acceptable) to
resist seismic forces unless under 100 Ib. Shear force required. Mason Type SAS, SAB.

VIBRATION ISOLATION — GENERAL:

Vibration Isolation shall control excessive noise and vibration in the building due to the
operation of machinery or equipment, and/or due to interconnected piping, ductwork, or
conduit. (The installation of all vibration isolation units, and associated hangers and bases,
shall be under the direct supervision of the vibration isolation manufacturer’s representative.)
All vibration isolators shall have either known non-deflected heights or calibration markings so
that, after adjustment, when carrying their load, the deflection can be verified.

All isolators shall operate in the linear portion of their load versus deflection curve. Load
versus deflection curves shall be furnished by the manufacturer and must be linear over a
deflection range of not less than 50% above the design deflection.
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D.  The theoretical vertical natural frequency for each support point, bases upon load per isolator
and isolator stiffness, shall not differ from the design objectives for the equipment as a whole
by more than +/- 10%.

E. All neoprene mountings shall have a Shore hardness of 30 to 60 +/- 5, after minimum aging of
20 days or corresponding oven aging.

2.4 VIBRATION ISOLATOR TYPES:

A.  Type A: Spring isolators:

1.
2.

W

Minimum diameter of 0.8 of the loaded operating height.
Corrosion resistance where exposed to corrosive environment with:

a. Springs cadmium plated or electro-galvanized.
b. Hardware cadmium plated.
c. All other metal parts hot-dip galvanized.

Reserve deflection (from loaded to solid height) of 50% of rated deflection.

Minimum % thick neoprene acoustical base pad on underside, unless designated
otherwise.

Designed and installed so that ends of springs remain parallel and all springs installed
with adjustment bolts.

Non-resonant with equipment forcing frequencies or support structure natural
frequencies.

Mason Type SLF.

When used in conjunction with seismic bracing, seismic restraint Type II shall be
installed.

B.  Type B: Spring isolators shall be same as Type A, except:

—

hd

Provide built-in vertical limit stops with minimum %4 clearance under normal operation.
Tapped holes in top plate for bolting to equipment when subject to wind load.

Capable of supporting equipment at a fixed elevation during equipment erection.
Installed and operating heights shall be identical.

Adjustable and removable spring pack with separate neoprene pad isolation.

Capable of accepting 1 G of acceleration.

Mason Type SLR.

C.  Type C: Spring hanger rod isolators:

1.

Spring element seated on a steel washer within a neoprene cup incorporating a rod
isolation bushing.

Steel retainer box encasing the spring and neoprene cut.

When used in conjunction with seismic bracing, seismic restraint Type III shall be
installed.

Mason Type HS.
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D.  Type D: Seismic Restraint, Type IV: Double deflection neoprene isolator encased in ductile
iron or steel casing minimum .30 static deflection. System to be field bolted or welded to deck
with 1 G acceleration capacity. Mason Type BR, RBA.

E. Type E: Elastomer hanger rod isolators:

Molded unit type neoprene element with projecting bushing lining rod clearance hole.

Neoprene element to be minimum 1-3/4” thick.

Steel retainer box encasing neoprene mounting.

Clearance between mounting hanger rod and neoprene bushing shall be minimum of

1/8”.

Minimum static deflection of 0.35”.

6. When used in conjunction with seismic bracing, seismic restraint Type III shall be
installed.

7. Mason Type HD.

il

F. Type F: Combination spring/elastomer hanger rod isolators:

1. Spring and neoprene isolator elements in a steel box retainer. Neoprene double
deflection type. Single deflection is unacceptable. Spring seated in a neoprene cup with
extended rod bushing.

2. Characteristics of spring and neoprene as described in Type A and Type E isolators.

3. When used in conjunction with seismic bracing, seismic restraint Type III shall be
installed.

4, Mason Type DNHS.

G.  Type G: Pad type elastomer mountings:

% Minimum thickness.

50 PSI maximum loading.

Waffled design.

Deflection per pad thickness.

Galvanized steel plate between multiple layers or pad thickness.
Suitable bearing plate to distribute load.

Mason Type Super W.

Nk L=

H.  Type H: Grommet type elastomer bushings:

1. One piece molded bridge bearing neoprene.
2. Washer / bushing shall surround the anchor bolt.
3. Flat washer face to avoid metal to metal contact.
4, Mason Type HG.
L Type K: Pipe Anchors: All-directional acoustical pipe anchor consisting of a telescopic

arrangement of two sizes of steel tubing separated by a minimum one-half inch thickness of
heavy-duty neoprene and duck or neoprene isolation material. Vertical restraints shall be
provided by similar material arranged to prevent vertical travel in either direction. Allowable
loads on the isolation material travel in either direction. Allowable loads on the isolation
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material shall not exceed 500 psi and the design shall be balanced for equal resistance in any
direction. Isolation to be bolted or welded depending on structure. Mason Type ADA.

2.5 EQUIPMENT BASES:

A.  Integral Structural Steel Base, Type B-1:

1.

2.
3.
4.

Reinforced as required to prevent base flexure at start-up and misalignment of drive and
driven units. Centrifugal fan bases complete with motor slide rails.

Drills for drive and driven unit mounting template.

Must be utilized with seismic restraint Type I, I, or IV.

Mason Type M, WFB.

B. Concrete Inertia Base, Type B-2:

1.

2.

3.

Vibration isolator manufacturer shall furnish rectangular structural concrete forms for
floating foundation. Bases for split case pumps shall be large enough to provide support
for suction and discharge base ells. The base depth shall be a minimum of 1/10 of the
longest span but not less than 6 or greater than 14”.Forms shall include minimum
concrete reinforcement consisting of '%2” bars or angles in place in 6” centers running
ways and a layer 1 /2" above the bottom and a top layer of reinforcing steel as above for
all bases exceeding 120” in one direction. Isolators shall be set into pocket housings
which are an integral part of the base construction and set at the proper height to
maintain a 1” clearance below the base. Bases shall be furnished with templates and
anchor bolt sleeves as part of this system.

Must be utilized with seismic restraint Type I, II or IV.

Mason Type K, BMK.

2.6 FLEXIBLE CONNECTORS:

A.  Elastomer Type FC-1:

1.

W

Manufactured of Kevlar reinforcement and EPDM, both molded and cured with
hydraulic presses.

Straight connectors to have two spheres reinforced with a molded-in external ductile iron
ring between spheres.

Elbows shall be long radius type.

Rated 250 psi at 170 degrees F. Dropping in a straight line to 170 psi at 250 degrees F
for sizes 1-1/2” to 12” elbows. Elbows shall be rated no less than 90% of straight
connections.

Sizes 10” to 12” to employ control cables with neoprene end fittings isolation from
anchor plates by means of '2” bridge bearing neoprene bushings.

Minimum safety factor, 4:1 at maximum pressure ratings.

Systems bolted to victaulic type couplings or gate, butterfly, or check valves to have a
minimum 5/8” flange spacer installed between conductor and coupling on flange.
Submittals to include test reports.

Mason Type Safeflex SFDEJ.
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B.  Flexible Stainless Hose, Type FC-2:

Al

Type 321 stainless steel braided flexible metal hose.

2” pipe size and smaller: threaded carbon steel fittings.

1 2" pipe size and larger: Class 150 carbon steel flanges.
Suitable for operating pressure with 4:1 minimum safety factor.
Flexible Metal Hose Company type DFC and MFC.

C.  Unbraided Exhaust Hose, Type FC-3:

el

Low pressure stainless steel annularly corrugated.
Fitted with flanged ends.

Maximum temperature 1,500 degrees F.

Mason Type SDL-RF.

PART 3 - EXECUTION

3.1 GENERAL SEISMIC RESTRAINT REQUIREMENTS:

A. Install seismic restraints in accordance with manufacturers recommendations.

B. Seismic restraining system Type III: Install taut for non-isolated equipment and slack with %"
cable deflection for isolated systems.

C. Seismically restrain all piping, conduit and ductwork with Type III or Type V seismic restraint
in accordance with guidelines outlined below. Restraints which are to be used in conjunction
with vibration isolators shall be Type III.

1.

Carbon steel piping shall be braced at maximum 40’ intervals and at turns of more than
4’. Lateral bracing at maximum 80’ intervals. No-hub piping to be braced at maximum
20’ intervals or maximum 40’ using 2 G acceleration rated couplings.

Ductwork shall be braced at maximum 30’ and at every turn and duct run end. Lateral
bracing at maximum 60°.

D.  Equipment mounted on housekeeping pads: Pads shall be properly doweled or expansion
shielded to deck to meet acceleration criteria. Mason Type HPA.

E. Seismic Restraints are not required for the following:

1. Piping in mechanical rooms or penthouses less than 1-1/4” O.D, except fire protection
and gas piping.

2. Piping in other areas less than 2-1/2” O.D. except fire protection and gas piping.

3. Ducts which have a cross sectional area less than 6 square feet.

4, All piping suspended by individual hanger 12” or less in length from the top of the pipe
to the bottom of the support for the hanger, except fire protection piping.

5. Fire protection feed mains and cross mains suspended by individual hangers 6” or less in

length from the top of the pipe to the bottom of the support for the hanger.
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3.2

6. All top supported ducts suspended by hangers 12” or less in length from the top of the
duct to the bottom of the support for the hanger.
7. Electrical conduit less than 1-1/2” 1.D.

For overhead supported equipment, over stress of the building structure must not occur.
Bracing can occur from:

1. Flanges to structural beams.
2. Upper or lower truss chords in bar joist construction at panel points.
3. Cast-in-place inserts or drilled and shielded inserts in concrete structures.

Building seismic and/or expansion joints: Install hinged joints at piping crossing expansion
joints or fire walls and anchor the piping either side per the detail provided on the contract
drawings. Anchors on each end are to be capable of accepting 1.5 times the operating pressure
multiplied by the projected area of the pipe. Contractor shall refer to Contract Documents for
fire wall and seismic/expansion joint location.

1. Offset shall be accomplished by the annular motion of a double sphere connector (TYPE
FC-1) bolted to each end of an intermediate steel pipe. Bracket each joint with hinged
steel connections. Hinge shall have a pin / slot assembly on both sides. The completed
assembly shall be Mason Type Safeflex SFDEJ-HE.

GENERAL VIBRATION ISOLATION REQUIREMENTS:

Install isolators in accordance with manufacturer’s recommendations. Vibration isolators shall
not cause any change of position resulting in stresses or misalignment.

Mechanical equipment shall be isolated from the building structure by means of noise and
vibration isolators.

Each fan and motor assembly shall be supported on a single structural steel frame (where noted
on the isolation and seismic schedule). Flexible duct connections shall be provided at inlet and

discharge ducts.

Provide pairs of horizontal limit springs (Thrust restraints) on fans with more than 6.0 inch
static pressure, and on hanger supported, horizontally mounted axial fans where indicated

Provide resiliently mounted equipment, piping, and ductwork with seismic snubbers. Each
inertia base shall have minimum of four seismic snubbers located close to isolators.

Snub equipment designated for post disaster use to 0.05 inch (1.5 mm) maximum clearance.
Other snubbers shall have clearance between 0.15 inch (4 mm) and 0.25 inch (7mm).]

Ductwork connected to rotating equipment shall be supported with Type C or Type F isolators
for the first three support points.

Installation of piping vibration isolators:

1. All piping, except fire protection standpipe systems, is included under this section.
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Vibration isolators shall be installed on all piping outside the shafts as follows:

a. Piping in mechanical rooms.
b. Piping where exposed on roof.
c. Piping connected to rotating equipment and pressure reducing stations.

Horizontal suspended pipe 2” and smaller and all steam piping shall be suspended by
Type E isolator with a minimum 3/8” deflection. Water pipe larger than 2” shall be
supported by Type C or Type F isolator with minimum 1 whichever is greater.

Horizontal pipe floor supported at slab shall be supported via Type A with a minimum
static deflection of 1” or same deflection as isolated equipment to which pipe connects,
whichever is greater.

Vertical riser pipe supports under 2” diameter shall utilize Type G isolation pads.

Vertical riser guides, if required, shall avoid direct contact of piping with building.

Pipe anchors or guides, where required, shall utilize resilient pipe anchors, Mason
Industries Type ADA, or equivalent, to avoid direct contact of piping with building.

Isolated piping which requires sway bracing shall utilize two neoprene elements, Type G
to accommodate tension and compression forces.

Pipe extension and alignment connectors: Provide connectors at riser takeoffs, cooling
and heating coils, and elsewhere as required, to accommodate thermal expansion and
misalignment.

Pipe Isolation Schedule

PIPE SIZE - INCH (MM) ISOLATED DISTANCE FROM EQUIPMENT
1(25) 120 diameters ( 3.0m)
2 (50) 90 diameters ( 4.5m)
3 (80) 80 diameters ( 6.0m)
4 (100) 75 diameters ( 7.5m)
6 (150) 60 diameters ( 9.0m)
8 (200) 60 diameters (12.0m)
10 (250) 54 diameters (13.5m)
12 (300) 50 diameters (15.0m)
16 (400) 45 diameters (18.0m)
24 (600) 38 diameters (23.0m)
EQUIPMENT INSTALLATION:

Requirements for installation on concrete inertia bases shall be as follows:

1.

2.

Minimum operating clearance between concrete inertia and base and housekeeping pad
or floor shall be 1”.

The equipment structural steel or concrete inertia base shall be placed in position and
supported temporarily by blocks or shims, as appropriate, prior to the installation of the
machine or isolators.
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3. The isolators shall be installed without raising the machine and frame assembly.

4, After the entire installation is complete and under full operational load, the isolators
shall be adjusted so that the load is transferred from the blocks to the isolators. When
all isolators are properly adjusted, the blocks or shims shall be barely free and shall be
removed.

5. Install equipment with flexibility in wiring connection.

6. Verify that all installed isolator and mounting systems permit equipment motion in all
directions. Adjust or provide additional resilient restraints to flexibly limit start-up
equipment lateral motion to %4”.

7. Prior to start-up, clean out all foreign matter between bases and equipment. Verify that
there are no isolation short circuits in the base, isolators, or seismic restraints.

INSPECTION:

Upon completion of the installation of all vibration isolation and seismic restraints, the
manufacturer’s local representative shall visit the project job site, visibly inspect all
installations and report, in writing, any and all deficiencies from the specifications. Any
additional corrective measures required to put the system in total compliance shall be the
responsibility of the installing contractor.

END OF SECTION 23 05 48
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL
1.1 RELATED DOCUMENTS:

A.  The General Provisions of the Contract, including General and Supplementary Conditions and
General Requirements, apply to the work specified in this Section.

B. The General Requirements in Section 200050 shall also govern the work under this Section.
C. Examine all drawings and data and coordinate the work of this Section with all related and
adjoining work.
1.2 SCOPE OF WORK:

A.  Provide all labor, materials, equipment and tools required to complete the work described and
shown on the contract drawings.

PART 2 -PRODUCTS
2.1 PRODUCTS:
A.  None required.
PART 3 - EXECUTION
3.1 GENERAL:
A.  Work shall be performed only by a firm which employs certified testing, adjusting and balancing
technicians as listed by the National Environmental Balancing Bureau (NEBB), Associated Air
Balance Council (AABC) and the Sheet Metal Industry National Certification Board of TABB
Technicians. The work may be performed by a certified Test, Adjusting and Balancing technician
who may be assisted by other TAB technicians. This firm shall provide personnel trained and
experienced in system balancing. This requirement will not be waived under any condition.
B. Before submitting system performance data for approval or acceptance, the firm shall perform all
necessary tests and make all necessary adjustments as required to obtain the flow and distribution

of air as called for on the Contract Documents.

C. The balance reports shall include the names, signatures and registration numbers of the technicians
assigned to the project.

TESTING, ADJUSTING AND BALANCING FOR HVAC 230593 - 1



TOWN OF GLASTONBURY- VARIOUS SCHOOLS HVAC REPLACEMENT
GLASTONBURY HIGH SCHOOL GYMNASIUM GL#2025-25
STATE PROJECT #054-006

32

33

ACCEPTABLE FIRMS:
The following listed firms are approved to perform this work:

James Brennan Company
Environmental Testing and Balance
Wing's Testing and Balancing
Technical Associates Group, Inc.

Request to employ any other balancing and testing firm must be accompanied by a complete
brochure of the firm listing previous installations successfully balanced, length of time in business,
names and qualifications of employees and list of instruments available for use on the project.

AIR HANDLING SYSTEMS:
Prior to the start of balancing the firm shall check the rotation of all fans.

Check to verify that all backdraft dampers are free to open and close. All filters must be checked
and, if dirty, they must be replaced before commencing balancing so as not to create excessive
resistance to the system. The firm shall make any necessary changes in fan speed to obtain design
system conditions and shall realign all belts when necessary.

This Section shall be responsible for identifying any necessary changes in pulleys and belts
required to obtain proper air delivery and shall request additional dampers, splinters, turning vanes,
turbulence vanes and other devices if necessary to obtain the correct air balance, all as directed by
the Town or his Representative.

This Contractor shall advice the Mechanical Contractor of the required corrections to the air
distribution system, so that the system will perform as designed. All corrective work shall be done
at no additional cost to the Town.

The firm shall compile the following data for each air system insofar as they apply and shall
include it on the final submittal:

FAN DESCRIPTIVE DATA

System Number

Location Served

Fan Size

Fan Make

Fan Horsepower

Motor Safety Factor

Heater Manufacturer & Size
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FAN DESIGN & DELIVERED CONDITIONS

Fan Rpm

Motor Rpm

Total and/or external static pressure
Amperage

Voltage & Phase

Brake Horsepower

Cfm Supply

Cfm Return

Cfm Exhaust

Fresh Air Percent and quantity
Return Air Percent and quantity
System Static Pressure profile

Final damper Settings

VEFD drive Speeds, Static Pressure control points

SYSTEM DESIGN & DELIVERED CONDITIONS

Each outlet shall be identified as to location and area
Register or diffuser size

Register or diffuser factor

Register or diffuser free area, core area, or neck area
Design Cfm

Design Rpm

Final Rpm Reading

Final Cfm

Outlet manufacturer and type

Type of instrument and method used

The firm shall set all dampers of all types for proper air flow. No system causing objectionable air
noise will be accepted. All hand volume dampers shall be marked at their final position. Balancing
Contractor shall adjust blades on all the supply registers for the deflection indicated on drawings,
so that the desired air circulation is achieved.

The firm shall provide all instruments and accessories required to perform the tests and shall make
their own provisions for inserting the instruments. This section shall patch/plug all test holes that
were made in the ducts/ AHU/RTU/ERU to perform the test.

The firm shall notify the Town's Representative when they will start work. Prior to this time, the
firm shall submit qualifications and intended testing procedure and shall send their supervising
engineer to the office of the Town or his Representative to review the design, desired operation,
and method of balancing of the job.

Upon completion of the work, the firm shall certify that all systems are properly balanced and are
delivering, returning or exhausting the required quantities. The firm shall deliver to the

subcontractor five (5) copies of the test report for transmittal to the Owner's Representative.

Check all safety controls and record control sequences.
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3.5

Check and record air temperatures.
Check scheduled air control record the operation by simulating complete operating cycle.
After completion of balancing, mark location of all final positions of dampers.

In addition to the above requirements, the final report shall include the following:

1. Static pressure reading across filters, coils, of each air handling system showing design and
actual readings.

2. Measured suction, discharge and total static pressure for each fan.

3. Design and actual CFM from each outlet and return/exhaust.

4. Outside air, air on and off heating furnaces, air off cooling coils and terminal air supply
temperatures for each air handling system.

5. Rated and actual motor current, in amperes, of every motor at full load conditions.

INSTALLATION TOLERANCES:

Adjust air handling systems to the following tolerances:

1. Supply systems shall be balanced so that:

a. The total quantity to each space is within -5% to +10% of design values.
b. If two outlets in space, each outlet is within -10% to +10% of design value.
c. If three or more outlets in space, each outlet is within -15% to +15% of design
value.
2. Exhaust and return systems shall be balanced so the total quantity from each space is -10%

to +10% of design values.

FIELD VERIFICATION:

The design Engineer may request verification of data contained in the balancing report. If
requested the TAB technician whose initials appear on the data sheets shall take outlet and inlet
readings selected at random by the Engineer who will compare these readings to those in the
submitted report. If the field verification is not satisfactory, the firm doing the TAB work shall
completely rebalance the system and a new report shall be prepared and submitted for approval.

END OF SECTION 230593
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SECTION 23 07 00 - HVAC INSULATION

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS:

The General Provisions of the Contract, including General and Supplementary Conditions and
Division 01, General requirements, apply to the work specified in this Section.

The General Requirements in Section 200050 shall also govern the work under this Section.

Scope of Work: This Section contains details for the insulation of pipe and equipment installed
under Division 23.

SUBMITTALS:

In accordance with Section 200050, the following items shall be submitted for approval.
Refrigerant and Condensate pipe insulation

MECHANICAL SYSTEMS INSULATION:

Furnish and install all thermal and protective insulation as specified herein for piping and
equipment as shown on the drawings.

The following mechanical items shall be insulated:
Refrigerant piping (liquid and suction).
Condensate piping

SYSTEM PERFORMANCE

Insulation materials furnished and installed hereunder should meet the minimum thickness
requirements of ASHRAE 90.1 (2010), "Energy Efficient Design of New Buildings," of the
American Society of Heating, Refrigeration, and Air Conditioning Engineers. However, if other
factors such as condensation control or personnel protection are to be considered, the selection of
the thickness of insulation should satisfy the controlling factor.

Insulation materials furnished and installed hereunder shall comply with NFPA 255 and shall have
a maximum flame spread index of 25 and a maximum smoke developed index of 50 when tested in
accordance with the following testing standard:

Underwriters' Laboratories, Inc. UL 723

Adhesives used for applying the sealed jackets shall also conform to these same ratings. The use of
wheat paste or any other material not meeting these requirements will not be allowed.
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1.5

A.

1.6

1.7

1.8

1.9

1.10

QUALITY ASSURANCE

Insulation materials and accessories furnished and installed hereunder shall, where required, be
accompanied by manufacturers' current submittal or data sheets showing compliance with
applicable specifications.

Insulation materials and accessories shall be installed in a workmanlike manner by skilled and
experienced workers who are regularly engaged in commercial insulation work.

All covering and insulating materials shall be manufactured by Johns Manville, Owens-Corning,
Knauf, or Armstrong.

SEAMS:

On exposed insulation, all longitudinal seams shall be kept at the top and back of the pipe and
circumferential joints shall be kept to a minimum. Raw end of insulation shall be concealed by
neatly folding the ends of the jackets. Fittings, valve bodies and flanges shall be furnished with the
same jacket materials used on adjoining insulation.

PRIOR TESTING:

Covering shall not be applied until all parts of the work have been tested by the Contractor and
reviewed by the Engineer.

VAPOR BARRIER:

Vapor barrier shall be applied in accordance with the manufacturer's instructions to maintain the
integrity of the vapor barrier on cold systems.

An approved vapor retarder mastic compatible with PVC must be applied between pipe insulation
and fitting cover, and on fitting cover and throat overlap seam.

For fittings where operating temperature is below 45 deg. For where pipe insulation thickness is
greater than 1 '4”, two or more layers of Hi-Lo temp insulation inserts shall be installed beneath
fitting cover.

METAL SHIELDS:

Metal shields, 16 gauge galvanized, shall be applied between hangers or supports and the pipe
insulation. Shields shall be roll formed to fit the insulation and shall extend up to the center line of
the pipe and the length specified for the insert. Insulation shall be rigid type for length of shield to
prevent crushing.

DELIVERY AND STORAGE OF MATERIALS

All of the insulation materials and accessories covered by this specification shall be delivered to the
job site and stored in a safe, dry place with appropriate labels and/or other product identification.

The contractor shall use whatever means are necessary to protect the insulation materials and
accessories (wick material, sealing tape, etc) before, during, and after installation. No insulation
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material shall be installed that has become damaged in any way. The contractor shall also use all
means necessary to protect work and materials installed by other trades.

PART 2 - PRODUCTS

2.1

A.

DUCTWORK:

Insulate all plenums, intake ducts, air conditioning ducts and warm air supply ducts in concealed
locations with 1" thick fiberglass faced duct wrap type IV with factory applied flame retardant foil
reinforced Kraft (FRK-25 U.L. labeled). Exhaust duct in the locker rooms shall be insulated the
same as the supply ducts (including steam and sauna rooms exhaust ducts).

Insulation shall be wrapped tightly on the ductwork with all circumferential joints butted and
longitudinal joints overlapped a minimum 2". Adhere insulation with 4" strips of Benjamin Foster
85-15 bonding adhesive at 8" o.c.

Additionally secure insulation to the bottom of concealed rectangular ductwork over 24" wide with
suitable mechanical fasteners at not more than 18" o.c.

On circumferential joints, the 2" flame on the facing shall be stapled with 9/16" flare-door staples
on 6" centers and taped with minimum 3" wide foil reinforced Kraft tape. On longitudinal joints,
the overlap shall be stapled on 6" centers and taped with minimum 3" wide foil reinforced Kraft
tape. All pin penetrations or punctures in facing shall also be taped.

Insulate air conditioning ducts or warm air ducts, all fresh air intake ducts, louver blanks, plenums
in finished spaces or Mechanical Equipment Rooms, with 1" thick fiberglass ASJ-25 equipment
insulation.

Insulation shall be cut to fit the shape and contour of the equipment. All voids between equipment
surface and insulation shall be packed with light density fiberglass. Impale insulation over welded
pins on 12" centers and secure in place with speed washers.

The insulation shall be vapor sealed to provide a complete airtight envelope. Vapor barrier shall
consist of one layer of Ludlow Foil Barrier Paper smoothly adhered to the insulation or cement
surface with Benjamin Foster 82-07 Vapor Barrier Lap Adhesive.

Lap all joints a minimum of 3" and seal with B.F. 82-07.

It is not necessary to cover exhaust ductwork, return duct or ductwork which is called for to be
lined. However, exhaust ductwork from motorized damper to exhaust louver shall be covered as
called for above, or exhaust ductwork located on cold side of building insulation shall be covered
as called for above.

Supply ducts located in vented/unvented attic shall be insulated with duct insulation with min. R-8
value. Return ducts and exhaust ducts associated with energy recovery systems located in
vented/unvented attics shall be insulated with R-3.5 insulation.

Cover ducts, exposed to outside weather, with Johns Manville 817 Series Spin-Glas rigid fiber
glass board insulation, complying with ASTM C 612, Type I, rigid board, non- combustible,
and meeting the following requirements:
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2.2

1. Asbestos free.

2. Furnished in standard lengths and widths with ends cut square, conforming
with the dimensional requirements of ASTM C
612, Types 1A and 18.

3. Nominal density

817 6.0 pef (96 kg/m>)
4. Maximum thermal conductivity, k (ksi), at
817 0.22 (0.032)

5. Rated maximum service temperature: not less than 450°F (232°C).

6. Material shall have a flame spread no greater than 25 and a smoke developed
no greater than 50 when tested as in accordance with ASTM E 84, UL 723 or
NFPA 255.

7. Vapor Retarder Jacketing: Aluminum foil reinforced with a glass fiber yam
and laminated to fire- resistant kraft complying with ASTM C
1136 Type II. Cover outside insulated duct with VentureClad 1577CW jacketing
system. Product shall have 10-year warranty.

8. UL listed, with UL compliance label on the carton.

9. Acceptable substitutions are by CertainTeed or Knauf.

SOUND LINING:
Line ductwork as indicated on drawings for sound attenuation.

Fibrous-Glass Duct Liner shall Comply with ASTM C 1071, NFPA 90A, or NFPA 90B; and
with NAIMA AH124, "Fibrous Glass Duct Liner Standard."

Use 1" thick John Manville permacote linacoustic RC-HP flexible duct liner with an R value of 4.3
and NRC value of 0.75.

Liner shall be applied with bonding adhesive and stick clips 16" o.c. Where ducts are lined,
covering need not be applied. All raw edges shall be sealed with John Manville super seal.

Acceptable equals are by CertainTeed, Owens Corning or Knauf

Linings in air ducts and equipment shall meet the Erosion Test Method described in Underwriters'
Laboratories, Inc., Publication No. 181. These linings, including coatings and adhesives, and
insulation on exterior surfaces of pipes and ducts in building spaces used as air supply plenums,
shall have a flame spread rating of 25 or less and a smoke developed rating of 50 or less as
determined by an independent testing laboratory in accordance with ASTM Standard E 84.

Based Liner Adhesive shall comply with NFPA 90A or NFPA 90B and with ASTM C 916.

Apply Antimicrobial Erosion-Resistant Coating to the surface of the liner that will form the
interior surface of the duct to act as a moisture repellent and erosion-resistant coating.
Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the EPA for
use in HVAC systems.

Flexible Elastomeric Duct Liner: Preformed, cellular, closed-cell, sheet materials complying
with ASTM C 534, Type I, Grade 1; and with NFPA 90A or NFPA 90B. Provide in Armaflex.
Acceptable equals are by K-flex or Aeroflex
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Surface-Burning Characteristics: Maximum flame-spread index of 25 and maximum smoke-
developed index of 50 when tested according to UL 723; certified by an NRTL.

Liner Adhesive: As recommended by insulation manufacturer and complying with NFPA 90A
or NFPA 90B.

For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24). Adhesive shall comply with the testing
and product requirements of the California Department of Health Services' "Standard Practice
for the Testing of Volatile Organic Emissions from Various

All dimensions shown on insulated ductwork shall be considered clear inside dimensions.

Reinsulate duct where insulation has been disturbed under this contract and feather to remaining
insulation.

PART 3 - EXECUTION

3.1

32

33

A.

SITE INSPECTION

Before starting work under this section, carefully inspect the site and installed work of other trades
and verify that such work is complete to the point where installation of materials and accessories
under this section can begin.

Verify that all materials and accessories can be installed in accordance with project drawings and
specifications and material manufacturer’s recommendations.

Verify, by inspecting product labeling, submittal data, and/or certifications which may accompany
the shipments, that all materials and accessories to be installed on the project comply with
applicable specifications and standards and meet specified thermal and physical properties.
PREPARATION

Ensure that insulation is clean, dry, and in good mechanical condition and that all factory-applied
facings are intact and undamaged. Wet, dirty, or damaged insulation is not acceptable for

installation.

Ensure that pressure testing of piping and fittings has been completed prior to installing insulation.

INSTALLATION

General

1. Install all insulation materials and accessories in accordance with manufacturer's published
instructions and recognized industry practices to ensure that it will serve its intended
purpose.

2. Install insulation on piping subsequent to painting, and acceptance tests.
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34

3.5

3.6

3. Install insulation materials with smooth and even surfaces. Insulate each continuous run of
piping with full-length units of insulation, with single cut piece to complete run. Do not use
cut pieces or scraps abutting each other. Butt insulation joints firmly to ensure complete,
tight fit over all piping surfaces.

Fittings

1. Wrap valves, fittings, and similar items in each piping system with wicking material to
ensure a continuous path (100% coverage) for the removal of condensation.

2. Seal all fitting joints with contractor supplied VaporWick Sealing Tape or approved vapor
retarder mastic compound.

Penetrations

Extend piping and duct insulation without interruption through walls, floors and similar piping or
duct penetrations.

FIELD QUALITY ASSURANCE

Upon completion of all insulation work covered by this specification, visually inspect the work and
verify that it has been correctly installed. This may be done while work is in progress, to assure
compliance with requirements herein to cover and protect insulation materials during installation.

Replace any ceiling damage caused by condensation due to improper covering and sealing during
the guarantee period of this job.

PROTECTION

Replace damaged, removed or disturbed insulation with appropriate fiberglass insulation.

The insulation contractor shall advise the general and/or the mechanical contractor as to
requirements for protection of the insulation work during the remainder of the construction period,
to avoid damage and deterioration of the finished insulation work.

SAFETY PRECAUTIONS

Insulation contractor's employees shall be properly protected during installation of all insulation.
Protection shall include proper attire when handling and applying insulation materials, and shall
include (but not be limited to) disposable dust respirators, gloves, hard hats, and eye protection.

The insulation contractor shall conduct all job site operations in compliance with applicable

provisions of the Occupational Safety and Health Act, as well as with all state and/or local safety
and health codes and regulations that may apply to the work.

END OF SECTION 23 07 00
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SECTION 23 13 14 — DUCT AND COIL CLEANING

PART 1 - GENERAL

1.1

A.

1.2

RELATED DOCUMENTS:

The General Provisions of the Contract, including General and Supplementary Conditions
and Division 1, General Requirements, apply to the work specified in this Section.

The General Requirements in Section 20 00 50 shall also govern the work under this
Section.

QUALIFICATIONS OF THE HVAC SYSTEM CLEANING CONTRACTOR

Membership: The HVAC system cleaning contractor shall be a certified member of the
National Air Duct Cleaners Association (NADCA), or shall maintain membership in a
nationally recognized non-profit industry organization dedicated to the cleaning of
HVAC systems.

Certification: The HVAC system cleaning contractor shall have a minimum of one (1)
Air System Cleaning Specialist (ASCS) certified by NADCA on a full time basis, or
shall have staff certified by a nationally recognized certification program and
organization dedicated to the cleaning of HVAC systems.

Supervisor Qualifications: A person certified as an ASCS by NADCA, or maintaining an
equivalent certification by a nationally recognized program and organization, shall be
responsible for the total work herein specified.

Experience: The HVAC system cleaning contractor shall submit records of experience in
the field of HVAC system cleaning as requested by the Owner. Bids shall only be
considered from firms which are regularly engaged in HVAC system maintenance with
an emphasis on HVAC system cleaning and decontamination.

Equipment, Materials and Labor: The HVAC system cleaning contractor shall possess
and furnish all necessary equipment, materials and labor to adequately perform the
specified services.

1. The contractor shall assure that its employees have received safety equipment
training, medical surveillance programs, individual health protection measures, and
manufacturer’s product and material safety data sheets (MSDS) as required for the
work by the U.S. Occupational Safety and Health Administration, and as described
by this specification. For work performed in countries outside of the U.S.A.,
contractors should comply with applicable national safety codes and standards.

2. The contractor shall maintain a copy of all current MSDS documentation and safety
certifications at the site at all times, as well as comply with all other site
documentation requirements of applicable OSHA programs and this specification
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1.3

1.4

3. Contractor shall submit to the Owner all Material Safety Data Sheets (MSDS) for all
chemical products proposed to be used in the cleaning process.

Licensing: The HVAC system cleaning contractor shall provide proof of maintaining the
proper license(s), if any, as required to do work in this state. Contractor shall comply
with all Federal, state and local rules, regulations, and licensing requirements.
STANDARDS

NADCA Standards: The HVAC system cleaning contractor shall perform the services
specified here in accordance with the current published standards of the National Air

Duct Cleaners Association (NADCA).

1. All terms in this specification shall have their meaning defined as stated in the
NADCA Standards.

2. NADCA Standards must be followed with no modifications or deviations being
allowed.

DOCUMENTS

Mechanical Drawings: The Owner shall provide the HVAC system cleaning contractor
with one copy of the following documents:

1. Project drawings and specifications.
2. Approved construction revisions pertaining to the HVAC system.

3. Any existing indoor air quality (IAQ) assessments or environmental reports prepared
for the facility.

PART 2 -HVAC SYSTEM CLENING SPECIFICATIONS AND REQUIREMENTS.

2.1

A.

SCOPE OF WORK

Scope: This section defines the minimum requirements necessary to render HVAC
components clean, and to verify the cleanliness through inspection and/or testing in
accordance with items specified herein and applicable NADCA Standards.

The Contractor shall be responsible for the removal of visible surface contaminants and
deposits from within the HVAC system in strict accordance with these specifications.

The HVAC system includes any interior surface of the facility’s air distribution system
for conditioned spaces and/or occupied zones. This includes the entire heating, air-
conditioning and ventilation system from the points where the air enters the system to
the points where the air is discharged from the system. The return air grilles, return air
ducts to the air handling unit (AHU), the interior surfaces of the AHU, mixing box, coil
compartment, condensate drain pans, humidifiers and dehumidifiers, supply air ducts,
fans, fan housing, fan blades, air wash systems, spray eliminators, turning vanes, filters,
filter housings, reheat coils, and supply diffusers are all considered part of the HVAC
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2.2

23

system. The HVAC system may also include other components such as dedicated
exhaust and ventilation components and make-up air systems.

HVAC SYSTEM COMPONENT INSPECTIONS AND SITE PREPARATION

HVAC System Component Inspections: Prior to the commencement of any cleaning
work, the HVAC system cleaning contractor shall perform a visual inspection of the
HVAC system to determine appropriate methods, tools, and equipment required to
satisfactorily complete this project. The cleanliness inspection should include air
handling units and representative areas of the HVAC system components and ductwork.
In HVAC systems that include multiple air handling units, a representative sample of the
units should be inspected.

The cleanliness inspection shall be conducted without negatively impacting the indoor
environment through excessive disruption of settled dust, microbial amplification or
other debris. In cases where contamination is suspected, and/or in sensitive environments
where even small amounts of contaminant may be of concern, environmental engineering
control measures should be implemented

1. Damaged system components found during the inspection shall be documented and
brought to the attention of the Owner.

Site Evaluation and Preparations: Contractor shall conduct a site evaluation, and
establish a specific, coordinated plan which details how each area of the building will be
protected during the various phases of the project.

Inspector Qualifications: Qualified personnel should perform the HVAC cleanliness
inspection to determine the need for cleaning. At minimum, such personnel should have
an understanding of HVAC system design, and experience in utilizing accepted indoor
environmental sampling practices, current industry HVAC cleaning procedures, and
applicable industry standards.

GENERAL HVAC SYSTEM CLEANING REQUIREMENTS

Containment: Debris removed during cleaning shall be collected and precautions must
be taken to ensure that Debris is not otherwise dispersed outside the HVAC system
during the cleaning process.

Particulate Collection: Where the Particulate Collection Equipment is exhausting inside
the building, HEPA filtration with 99.97% collection efficiency for 0.3-micron size (or
greater) particles shall be used. When the Particulate Collection Equipment is exhausting
outside the building, Mechanical Cleaning operations shall be undertaken only with
Particulate Collection Equipment in place, including adequate filtration to contain Debris
removed from the HVAC system. When the Particulate Collection Equipment is
exhausting outside the building, precautions shall be taken to locate the equipment down
wind and away from all air intakes and other points of entry into the building.
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C.

Controlling Odors: Measures shall be employed to control odors and/or mist vapors
during the cleaning process.

Component Cleaning: Cleaning methods shall be employed such that all HVAC system
components must be Visibly Clean as defined in applicable standards (see NADCA
Standards). Upon completion, all components must be returned to those settings
recorded just prior to cleaning operations.

Air-Volume Control Devices: Dampers and any air-directional mechanical devices
inside the HVAC system must have their position marked prior to cleaning and, upon
completion, must be restored to their marked position.

Service Openings: The contractor shall utilize service openings, as required for proper
cleaning, at various points of the HVAC system for physical and mechanical entry, and
inspection.

1. Contractor shall utilize the existing service openings already installed in the HVAC
system where possible.

2. Other openings shall be created where needed and they must be created so they can be

sealed in accordance with industry codes and standards.

. Closures must not significantly hinder, restrict, or alter the airflow within the system.

4. Closures must be properly insulated to prevent heat loss/gain or condensation on

surfaces within the system.

. Openings must not compromise the structural integrity of the system.

6. Construction techniques used in the creation of openings should conform to
requirements of applicable building and fire codes, and applicable NFPA, SMACNA
and NADCA Standards.

7. Cutting service openings into flexible duct is not permitted. Flexible duct shall be
disconnected at the ends as needed for proper cleaning and inspection.

8. Rigid fiber glass duct systems shall be resealed in accordance with NAIMA
recommended practices. Only closure techniques that comply with UL Standard 181
or UL Standard 181a are suitable for fiber glass duct system closures.

9. All service openings capable of being re-opened for future inspection or remediation
shall be clearly marked and shall have their location reported to the Owner in project
report documents.

W

(93]

Ceiling sections (tile): The contractor may remove and reinstall ceiling sections to gain
access to HVAC systems during the cleaning process.

Air distribution devices (registers, grilles & diffusers): The contractor shall clean all air
distribution devices.

Air handling units, terminal units (VAV, Dual duct boxes, etc.), blowers and exhaust
fans: The contractor shall insure that supply, return, and exhaust fans and blowers are
thoroughly cleaned. Areas to be cleaned include blowers, fan housings, plenums (except
ceiling supply and return plenums), scrolls, blades, or vanes, shafts, baffles, dampers and
drive assemblies. All visible surface contamination deposits shall be removed in
accordance with NADCA Standards. Contractor shall:
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25

1. Clean all air handling units (AHU) internal surfaces, components and condensate
collectors and drains.

2. Assure that a suitable operative drainage system is in place prior to beginning wash
down procedures.

3. Clean all coils and related components, including evaporator fins.

Contractor shall:

1. Create service openings in the system as necessary in order to accommodate cleaning
of otherwise inaccessible areas.

2. Mechanically clean all duct systems to remove all visible contaminants, such that the
systems are capable of passing Cleaning Verification Tests (see NADCA Standards).

HEALTH AND SAFETY

Safety Standards: Cleaning contractors shall comply with applicable federal, state, and
local requirements for protecting the safety of the contractor’s employees, building
occupants, and the environment. In particular, all applicable standards of the
Occupational Safety and Health Administration (OSHA) shall be followed when working
in accordance with this specification.

Occupant Safety: No processes or materials shall be employed in such a manner that
they will introduce additional hazards into occupied spaces.

Disposal of Debris: All Debris removed from the HVAC System shall be disposed of in
accordance with applicable federal, state and local requirements.

MECHANICAL CLEANING METHODOLOGY

Source Removal Cleaning Methods: The HVAC system shall be cleaned using Source
Removal mechanical cleaning methods designed to extract contaminants from within the
HVAC system and safely remove contaminants from the facility. It is the contractor’s
responsibility to select Source Removal methods that will render the HVAC system
Visibly Clean and capable of passing cleaning verification methods (See applicable
NADCA Standards) and other specified tests, in accordance with all general
requirements. No cleaning method, or combination of methods, shall be used which
could potentially damage components of the HVAC system or negatively alter the
integrity of the system.

1. All methods used shall incorporate the use of vacuum collection devices that are
operated continuously during cleaning. A vacuum device shall be connected to the
downstream end of the section being cleaned through a predetermined opening. The
vacuum collection device must be of sufficient power to render all areas being cleaned
under negative pressure, such that containment of debris and the protection of the
indoor environment are assured.

2. All vacuum devices exhausting air inside the building shall be equipped with HEPA
filters (minimum efficiency), including hand-held vacuums and wet-vacuums.

3. All vacuum devices exhausting air outside the facility shall be equipped with
Particulate Collection including adequate filtration to contain Debris removed from the
HVAC system. Such devices shall exhaust in a manner that will not allow
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contaminants to re-enter the facility. Release of debris outdoors must not violate any
outdoor environmental standards, codes or regulations.

4. All methods require mechanical agitation devices to dislodge debris adhered to
interior HVAC system surfaces, such that debris may be safely conveyed to vacuum
collection devices. Acceptable methods will include those, which will not potentially
damage the integrity of the ductwork, nor damage porous surface materials such as
liners inside the ductwork or system components.

B. Methods of Cleaning Fibrous Glass Insulated Components

1. Fibrous glass thermal or acoustical insulation elements present in any equipment or
ductwork shall be thoroughly cleaned with HEPA vacuuming equipment, while the
HVAC system is under constant negative pressure, and not permitted to get wet in
accordance with applicable NADCA and NAIMA standards and recommendations.

2. Cleaning methods used shall not cause damage to fibrous glass components and will
render the system capable of passing Cleaning Verification Tests (see NADCA
Standards).

C. Damaged Fibrous Glass Material

1. Evidence of damage: If there is any evidence of damage, deterioration, delaminating,
friable material, mold or fungus growth, or moisture such that fibrous glass materials
cannot be restored by cleaning or resurfacing with an acceptable insulation repair coating,
they shall be identified for replacement.

2. Replacement: When requested or specified, Contractor must be capable of remediating
exposed damaged insulation in air handlers and/or ductwork requiring replacement.

3. Replacement material: In the event fiber glass materials must be replaced, all materials
shall conform to applicable industry codes and standards, including those of UL and
SMACNA. Replacement of damaged insulation is not covered by this specification.

D. Cleaning of coils

1. Any cleaning method may be used which will render the Coil Visibly Clean and capable of
passing Coil Cleaning Verification (see applicable NADCA Standards). Coil drain pans
shall be subject to Non-Porous Surfaces Cleaning Verification. The drain for the
condensate drain pan shall be operational. Cleaning methods shall not cause any
appreciable damage to, displacement of, inhibit heat transfer, or erosion of the coil surface
or fins, and shall conform to coil manufacturer recommendations when available. Coils
shall be thoroughly rinsed with clean water to remove any latent residues.

E. Antimicrobial Agents and Coatings

1. Antimicrobial agents shall only be applied if active fungal growth is reasonably suspected,
or where unacceptable levels of fungal contamination have been verified through testing.
2. Application of any antimicrobial agents used to control the growth of fungal or
bacteriological contaminants shall be performed after the removal of surface deposits and
debris.
3. When used, antimicrobial treatments and coatings shall be applied in strict accordance
with the manufacturer’s written recommendations and EPA registration listing.

DUCT AND COIL CLEANING 231314-6



TOWN OF GLASTONBURY- VARIOUS SCHOOLS HVAC REPLACEMENT
GLASTONBURY HIGH SCHOOL GYMNASIUM GL#2025-25
STATE PROJECT #054-006

4. Antimicrobial coatings shall be applied according to the manufacturer’s written
instructions. Coatings shall be sprayed directly onto interior ductwork surfaces, rather
than “fogged” downstream onto surfaces.

2.6 CLEANLINESS VERIFICATION

A. General: Verification of HVAC System cleanliness will be determined after mechanical
cleaning and before the application of any treatment or introduction of any treatment-
related substance to the HVAC system, including biocidal agents and coatings.

B. Visual Inspection: The HVAC system shall be inspected visually to ensure that no
visible contaminants are present.

1. If no contaminants are evident through visual inspection, the HVAC system shall be
considered clean; however, the Owner reserves the right to further verify system
cleanliness through Surface Comparison Testing or the NADCA vacuum test specified
in the NADCA standards.

2. If visible contaminants are evident through visual inspection, those portions of the
system where contaminants are visible shall be re-cleaned and subjected to re-
inspection for cleanliness.

3. NADCA vacuum test analysis should be performed by a qualified third party

experienced in testing of this nature.

C. Verification of Coil Cleaning
1. Cleaning must restore the coil pressure drop to within 10 percent of the pressure drop
measured when the coil was first installed. If the original pressure drop is not known,
the coil will be considered clean only if the coil is free of foreign matter and chemical
residue, based on a thorough visual inspection (see NADCA Standards).

2.7 PRE-EXISTING SYSTEM DAMAGE

A. Contractor is not responsible for problems resulting from prior inappropriate or careless
cleaning techniques of others.

2.8 POST-PROJECT REPORT

A. At the conclusion of the project, the Contractor shall provide a report to the Owner
indicating the following:

1. Success of the cleaning project, as verified through visual inspection and/or
gravimetric analysis.
2. Areas of the system found to be damaged and/or in need of repair.

2.9 APPLICABLE STANDARDS AND PUBLICATIONS:

The following current standards and publications of the issues currently in effect form a
part of this specification to the extent indicated by any reference thereto:
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A.

National Air Duct Cleaners Association (NADCA): “Assessment, Cleaning &
Restoration of HVAC Systems (ACR 2005),” 2004.

National Air Duct Cleaners Association (NADCA): “Understanding Microbial
Contamination in HVAC Systems,” 1996.

National Air Duct Cleaners Association (NADCA): “Introduction to HVAC System
Cleaning Services,” 2004.

National Air Duct Cleaners Association (NADCA): Standard 05 “Requirements for the
Installation of Service Openings in HVAC Systems,” 2004.

Underwriters’ Laboratories (UL): UL Standard 181.

American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE):
Standard 62-10, "Ventilation for Acceptable Indoor Air Quality".

Environmental Protection Agency (EPA): "Building Air Quality," December 1991.

Sheet Metal and Air Conditioning Contractors' National Association (SMACNA):
“HVAC Duct Construction Standards - Metal and Flexible,” 1985.

North American Insulation Manufacturers Association (NAIMA): "Cleaning Fibrous
Glass Insulated Air Duct Systems," 1993.

END OF SECTION 23 13 14
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SECTION 233113 - METAL DUCTS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

RELATED DOCUMENTS:

The General Provisions of the Contract, including General and Supplementary Conditions and
General Requirements, apply to the work specified in this Section.

The General Requirements in Section 200050 shall also govern the work under this Section.

Examine all drawings and data and coordinate the work of this Section with all related and
adjoining work.

SCOPE OF WORK:

Contract includes all labor, material, equipment accessories and test required to furnish and install
all air distribution systems as shown on drawings, implied and herein specified, complete and
ready to operate.

Contractor is requested to examine all of the Architectural plans and all details of construction and
visit the site of the proposed addition and alterations so as to thoroughly acquaint himself with all
conditions before submitting his bid.

Work shall include but is not limited to the following:

1. Ductwork
2. Air Handling Units
3. Return Air Fan

Contractor shall be responsible for wiring of all temperature controls.
SUBMITTALS:
Refer to Section 200050

Submit the following shop drawings.
Ductwork

Fans

Air Handling Unit

Access Doors

AIR DISTRIBUTION SYSTEM DESCRIPTION:

Furnish and install all supply, return and exhaust air system as indicated on the drawings. Systems
to be complete with fans, motors, controls, starters, unless otherwise specifically omitted, ducts,
filter banks, registers, grilles, diffusers, vibration eliminating bases, balancing dampers, fire
dampers, automatic dampers, acoustical lining, insulation and other accessories to make the system
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B.

C.

complete and ready to operate to the full intent of the plans and specifications. The capacities and
characteristics of fans, air handling equipment, shall be as indicated on the drawings.

All ductwork shall be run on warm side of building insulation.

Design is based on equipment as described in the drawing equipment schedules. Any changes in
foundations, connections, piping, controls, electrical equipment, wiring and connections and
openings required by alternate equipment submitted and approved shall be made at no additional
cost to the Owner.

PART 2 - PRODUCTS

2.1

A.

DUCTWORK:

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse
Joints," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Chapter 4, "Fittings and Other Construction," for static-pressure class, applicable
sealing requirements, materials involved, duct-support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

All sheet metal used throughout, except as specifically noted, shall be constructed of galvanized
steel sheets as follows:

Rectangular Ducts Alum. Copper

Ductup to 12" 26 ga. 24 ga. 16 oz.
Duct 13" to 30" 24 ga. 22 ga. 24 oz.
Duct 31" to 60" 22 ga. 20 ga. 32 oz.
Duct 60" and beyond 20 ga.

Casings up to 72" 16 ga.

Casings beyond 72" 14 ga.
Bracings for Ducts

Up to 24" None
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2.2

25"t040 1" x1" x1/8"4 ft. from joint

41" to 60" 1-1/2" x 1-1/2" x 1/8" 4 ft. from joint
61" to 90" 1-1/2" x 1-1/2" x 1/8" diagonal angles
or 1-1/2" x 1-1/2" x 1/8" angles 2 ft. from joint

All fittings, joints, seams and connections shall be made up in accordance with standard
recommended practice as described in Air Duct Design, latest ASHRAE Guide and SMACNA
Low Pressure Standards, using Class B construction with all seams sealed. Snap lock joints will
not be permitted.

Carbon-Steel Sheets: Comply with ASTM A 1008/A 1008M, with oiled, matte finish for
exposed ducts.

Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304 or 316, as indicated in
the "Duct Schedule" Article; cold rolled, annealed, sheet. Exposed surface finish shall be
No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct Schedule" Article.

MEDIUM PRESSURE ROUND DUCT:

All medium pressure and round ductwork shall be manufactured by the same firm to assure tight fit
of all ductwork and components. Provide ductwork in United McGill or Semco.

Submit the round duct test data covering leakage rate, bursting strength, collapsing strength, seam
strength, and friction loss. Friction loss test data shall cover both the duct and the assembled
coupling joints. This friction loss data used in the design of this system, include information on
fittings used in system.

Round and oval duct shall be manufactured of galvanized steel meeting ASTM A-525 and
A-527-67 by the following methods and in the minimum gauges listed:

Diameter Minimum Gauge Method of Manufacture
3" thru 14" 24 Ga. Longitudinal Seam
15" thru 26" 22 Ga. Longitudinal Seam
27" thru 36" 20 Ga. Longitudinal Seam
37" thru 50" 20 Ga. Longitudinal Seam
51" thru 60" 18 Ga. Longitudinal Seam
61" and Up 16 Ga. Longitudinal Seam

Longitudinal seam duct shall have a fusion-welded butt seam.
Fittings and couplings shall be of the following minimum gauges:

Diameter Gauge

3" thru 36" 20 Gauge
38" thru 50" 18 Gauge
Over 50" 16 Gauge

L. All fittings are to have continuous welds along seams. All divided flow fittings are to be
manufactured as separate fittings, not as tap collars welded into spiral duct sections.
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2. All 90 degrees tees and 45 degrees laterals (wyes) up to and including 12" diameter tap size
shall have a radiused entrance into the tap, produced by machine or press forming. The
entrance shall be free of weld buildup, burrs, or irregularities.

3. Elbows in diameters 3" through 8" shall be two section stamped elbows. All other elbows
shall be gored construction with all seams continuous/welded.
4. Where it is necessary to use 2-piece mitered elbows, they shall have turning vanes in

accordance with the following schedule.

Diameter Number of Vanes
3" thru 9" 2
10" thru 14" 3
15" thru 19" 4
20" thru 60" 5
Over 60" 12" Spacing
E.  Registers to be mounted directly to duct shall be provided with boots for mounting to round spiral
duct.
F. Galvanized areas that have been damaged by welding shall be coated with corrosion resistant
aluminum paint.

G.  Pipe-to-pipe joints in diameters to 36" shall be by the use of sleeve couplings, reinforced by rolled
beads. Use welded angles for 37" diameter and above.

JOINT SEALING:
A.  Ductjoints shall be assembled and sealed as follows:

B.  Approved sealer is applied to the male end of the couplings and fittings. After the joint is slipped
together, sheet metal screws are place 1/2" from the joint bead for mechanical strength. Sealer is
applied to the outside of the joint extending 1" on each side of the joint bead and covering the
screw heads. Plastic-backed tape is immediately applied over the wet sealer.

C.  The duct sealer must be specifically formulated for the job of sealing the field joints for high
pressure systems. The sealer shall be compatible with plastic-backed duct tape so the two shall
cure and bond together. Samples of sealer and tape and the specification data sheets shall be
submitted to the engineer for approval.

D.  General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index
of 50 when tested according to UL 723; certified by an NRTL.

Two-Part Tape Sealing System:

Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone
activator to react exothermically with tape to form hard, durable, airtight seal.

Tape Width: 4 inches.

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg, positive and negative.
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Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg F.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel,
or aluminum.

For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

Sealant shall comply with the testing and product requirements of the California Department of
Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from
Various Sources Using Small-Scale Environmental Chambers."

Water-Based Joint and Seam Sealant:

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg, positive and negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel,
or aluminum sheets.

G. Solvent-Based Joint and Seam Sealant:

Application Method: Brush on.

Base: Synthetic rubber resin.

Solvent: Toluene and heptane.

Solids Content: Minimum 60 percent.

Shore A Hardness: Minimum 60.

Water resistant.

Mold and mildew resistant.

For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

VOC: Maximum 395 g/L.

Sealant shall comply with the testing and product requirements of the California Department of
Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from
Various Sources Using Small-Scale Environmental Chambers."

Maximum Static-Pressure Class: 10-inch wg, positive or negative.

Service: Indoor or outdoor.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel,
or aluminum sheets.

H.  Flanged Joint Sealant: Comply with ASTM C 920.

General: Single-component, acid-curing, silicone, elastomeric.
Type: S.

Grade: NS.

Class: 25.

Use: O.
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2.5

2.6

2.7

A.

For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated
according to 40 CFR 59, Subpart D (EPA Method 24).

Sealant shall comply with the testing and product requirements of the California Department of
Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from
Various Sources Using Small-Scale Environmental Chambers."

Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.
Round Duct Joint O-Ring Seals:

Seal shall provide maximum leakage class of 3 cfin/100 sq. ft. at 1-inch wg and shall be rated

for10-inch wg static-pressure class, positive or negative.

EPDM O-ring to seal in concave bead in coupling or fitting spigot.

Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated couplings and
fitting spigots.

ACCESS DOORS IN DUCTWORK:

Furnish hinged and reinforced access doors with wire glass observation port in door in sheet metal
work for observation or maintenance of all dampers, controls in sheet metal ducts and housings.
This applies to fresh air ducts, exhaust ducts, etc. Furnish doors of tight fitting construction. All
duct access doors shall be furnished in Ventlok or equal in Air balance, Advanced Air, Inc. or
Louvers & Dampers, Inc.

For access doors in architectural finishes refer to Section 200050.

VOLUME DAMPERS:

Volume dampers with locking quadrants shall be provided on all supply, exhaust and return ducts,
on all branches and at all take-off’s to registers and diffusers.

Dampers shall be constructed of #20 gauge steel properly stiffened and to have locking quadrants
outside covering of ducts. Opposed blade multi-lead dampers shall be used wherever damper
blade is larger than 12".

SPLITTERS AND DUCTURNS:

Furnish and install splitter dampers in ductwork made of #20 gauge steel for proper control of air,
where ductwork branches off from main supply ducts.

Refer to "Access Doors" for type of access doors required for access to ceiling dampers.

Install ducturns based on Barber Colman non-adjustable 90 degree double wall type in all square
elbows.

Provide on all branch duct takeoffs as shown in Barber Colman adjustable airturns.
FAN DRIVES:

Furnish each V-belt drive with variable pitch motor pulley unless otherwise specified.
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A.

B.
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A.

B.

C.

Fan manufacturer shall furnish factory standard belt guard for all exposed drives. Field
constructed guards will not be approved. Furnish all belt guards with prime coat.

CANVAS JOINTS:

On each side of each centrifugal or centriline fan and at each air handling unit having duct
connections, furnish Ventfabric Tape for expansion and elimination of sound travel in ductwork.

Furnish and install Doro-Dyne Insuflex, insulated flexible duct connector at all locations where the
duct crosses an expansion joint.

VIBRATION ISOLATION:

All mechanical equipment shall be mounted on or suspended from approved and specified
foundations and supports.

All floor mounted equipment shall be erected on 4" high reinforced concrete house - keeping pads
(by General Contractor)

All vibration isolation systems shall be guaranteed to have the static deflections required to
warrant a 98% isolation efficiency. The vibration isolation system shall be installed in accordance
with the manufacturer's instructions.

PART 3 - EXECUTION

3.1

A.

D.

H.

GENERAL FOR EQUIPMENT:

Refer to schedule on drawings for size, type, design capacities and characteristics of fans. Also
required accessories shall be indicated in schedule or listed herein.

Provide and install all additional structural supports for fans, and air handling equipment, not
provided for by the General Contractor.

Provide and install vibration eliminators of type and size approved and recommended by the fan
manufacturer for the particular application and arrangement of fan installation.

Provide and install flexible joints on either side of fan.
Furnish all combination disconnect switches and starters for fans unless otherwise called for.

This Contractor is responsible for all internal wiring between separate air handling equipment
sections.

All equipment on base drawings, including air handling units, have been dimensionally
coordinated with the architectural and structural drawings. If this Contractor proposes to substitute
any equipment other than which is on the basic bid drawings, for review, he shall first verify that
the proposed equipment will fit dimensionally.

This Contractor shall be responsible for any additional costs to changes incurred because of the
above substitution even after review by the Engineer.

Provide service disconnect switches mounted on all rooftop equipment.
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3.3

DUCT INSTALLATION

Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts and
calculate friction loss for air-handling equipment sizing and for other design considerations.
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings
and Coordination Drawings.

Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible" unless otherwise indicated.

Install round and flat-oval ducts in maximum practical lengths.
Install ducts with fewest possible joints.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures.

Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed
to view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2
inches.

Where ducts pass through fire-rated interior partitions and exterior walls, install fire dampers.
Protect duct interiors from moisture, construction debris and dust, and other foreign materials.
Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under Construction,”
Appendix G, "Duct Cleanliness for New Construction Guidelines."

INSTALLATION OF EXPOSED DUCTWORK

Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding.
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3.5

D.

Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

Repair or replace damaged sections and finished work that does not comply with these
requirements.

DUCT SEALING

Seal ducts to the following seal classes according to SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible":

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

Outdoor, Supply-Air Ducts: Seal Class A.

Outdoor, Exhaust Ducts: Seal Class C.

Outdoor, Return-Air Ducts: Seal Class C.

Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal
Class B.

Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal
Class A.

Unconditioned Space, Exhaust Ducts: Seal Class C.

Unconditioned Space, Return-Air Ducts: Seal Class B.

Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal Class C.

Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal
Class B.

Conditioned Space, Exhaust Ducts: Seal Class B.

Conditioned Space, Return-Air Ducts: Seal Class C.

FIELD QUALITY CONTROL
Perform tests and inspections.
Leakage Tests:

Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report for
each test.
Test the following systems:

1 Ducts with a Pressure Class Higher Than 3-Inch wg: Test representative duct
sections totaling no less than 25 percent of total installed duct area for each
designated pressure class.

2. Supply Ducts with a Pressure Class of 2-Inch wg or Higher: Test representative
duct sections totaling no less than 50> percent of total installed duct area for each
designated pressure class.

3. Return Ducts with a Pressure Class of 2-Inch wg or Higher: Test representative
duct sections totaling no less than 50 percent of total installed duct area for each
designated pressure class.

4. Exhaust Ducts with a Pressure Class of 2-Inch wg or Higher: Test representative
duct sections totaling no less than 50 percent of total installed duct area for each
designated pressure class.
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3.6

3.7

5. In addition to above, test any VAV system duct of 1”and 2" construction class
that is upstream of the VAV box.

Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for
compliance with test requirements.

Test for leaks before applying external insulation.

Conduct tests at static pressures equal to maximum design pressure of system or section being
tested. If static-pressure classes are not indicated, test system at maximum system design
pressure. Do not pressurize systems above maximum design operating pressure.

Give seven days' advance notice for testing.

Duct System Cleanliness Tests:
Visually inspect duct system to ensure that no visible contaminants are present.

STRUCTURAL SUPPORT:

Main dunnage steel shall be provided under another section; however, this Contractor shall
provide all supplementary steel for the complete support of equipment.

DESCRIPTION OF SUPPLY AND RETURN AIR/EXHAUST SYSTEM:

Furnish and install the complete horizontal and vertical ducts for each system between all AHU’s,
and registers and grilles. For all centrifugal fans, furnish flexible joints either side of fan and
extend the fan discharge ducts to wall openings and louvers or other openings as indicated; near
wall outlet provide hinged access door with lock for access to damper.

Furnish automatic fire dampers with fusible link on all ducts passing through floors or fire walls,
and motorize smoke dampers in all ducts passing through smoke partitions and at each such
damper, furnish accessible access door.

Friction dampers shall be installed in all branch ducts made accessible for adjustment near
registers or grilles. For exact type of grilles or registers, refer to drawings.

Furnish angle frames to suit construction for all registers and grilles complete with plaster stops.

Furnish on each fresh air intake an opposed blade manual damper between louver and motorized
damper.

Sizes and approximate locations of all ducts are shown on the drawings. Check carefully with the
architectural and structural drawings and drawings showing work of other trades to make sure that
there will be no conflict between these trades and the ducts.

Coordinate the installation of setting frames and registers in order that details as shown on
drawings are adhered to. Wood rounds shall be furnished and installed as shown on architectural
detail.

All ductwork shall be installed as shown on drawings and is to be rigidly braced and supported to
prevent vibration and sagging.
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All hangers and supports are to be fastened securely to concrete, wood or steel construction.
Under no circumstances will hangers be inserted supported on suspended ceilings, conduits or pipe
be permitted.

All vertical ducts shall be supported at each floor level by means of angle iron riveted securely to
ducts.

Refer to Section 200050 for coordinated drawings.

Contractor shall provide all labor and materials as required to assist the Balancing Contractor in
proper balancing of the air systems. Contractor shall return to the job and shall make the necessary
adjustments and corrections to the systems as required by the Balancing Contractor in order to
achieve satisfactory system performance in accordance with design parameters.

This Section shall be responsible for any necessary changes in pulleys and belts required to obtain
proper air delivery and shall provide additional dampers, splinters, turning vanes, turbulence vanes
and other devices if necessary to obtain the correct system performance, all as directed by the
Owner’s or its Representative.

END OF SECTION 23 31 13
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PART 1 - GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

UL 60335-2-40 - Standard for Safety, Household and Similar Electrical Appliances - Safety - Part 2-40.

AHRI 340 / 360 - Performance Rating of Commercial and Industrial Unitary Air-conditioning and Heat
pump Equipment

ASHRAE 90.1 - Energy Standard for New Buildings Except Low-Rise Residential Buildings.

AHRI 270 or 370 Sound Rating of Outdoor Refrigeration and Air Conditioning Equipment, as
applicable.

Gas-fired heaters shall comply with ANSI Z83.8/CSA 2.6 Standard for Gas Unit Heaters and Gas-Fired
Duct Furnaces

SUBMITTALS

Submit drawings indicating components, dimensions, weights and loadings, required clearances, and
location and size of field connections.

Submit product data indicating rated capacities, weights, accessories, service clearances and electrical
requirements.

Submit manufacturer's installation instructions.

OPERATION AND MAINTENANCE DATA

Submit operation and maintenance data.

Include manufacturer's descriptive literature, start-up and operating instructions, installation instructions,
and maintenance procedures.
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1.4

1.5

1.6

1.7

PART 2

2.1

HANDLING

Comply with manufacturer's installation instructions for rigging, unloading, and transporting units.
Protect units from physical damage. Leave factory shipping covers in place until installation.

WARRANTY

Provide a full parts warranty for 18 months the time the installation was accepted by the Owner.

Provide 10 year limited warranty on stainless steel heat exchanger.

Provide 5 year limited warranty for AMACA 1A Ultra low leak economizer.

Provide 5 year warranty for compressors.

MAINTENANCE SERVICE

All work on units shall be accomplished by OEM factory trained and authorized servicing technicians.

SUMMARY

The contractor shall furnish and install packaged rooftop air conditioning unit(s) as shown and as
scheduled on the contract documents. The unit(s) shall be installed in accordance with this specification
and perform at the conditions specified, scheduled or as shown on the contract drawings.

PRODUCTS

GENERAL
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2.2
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2.3

2.4

The units shall be dedicated downflow, horizontal, or mixed airflow configuration. The operating range
shall be between 115°F and 0°F in cooling as standard from the factory for all units. Cooling
performance shall be rated in accordance with AHRI testing procedures. All units shall be factory
assembled, internally wired, fully charged with R-454B refrigerant and 100% run tested to check cooling
operation, fan and blower rotation and control sequence before leaving the factory. Wiring internal to the
unit shall be numbered for simplified identification. Units shall be UL listed to U.S. and Canadian safety
standards. Selection based on Trane. Acceptable manufacturers are Daikin, York or AAON.

CERTIFIED AHRI PERFORMANCE

Packaged Rooftop units cooling, heating capacities and efficiencies shall be rated within the scope of the
Air-Conditioning, Heating & Refrigeration Institute (AHRI) Certification Program and display the AHRI
Certified® mark as a visual confirmation of conformance to the certification sections of AHRI Standard
340-360 (I-P) and ANSI Z83.8/CSA 2.6 and 10 CFR Part 431 pertaining to Commercial Warm Air
Furnaces.

CASING

Unit casing shall be constructed of zinc coated, heavy gauge, galvanized steel phosphatized, and finished
with a pre-applied baked polyurethane enamel. All components shall be mounted in a weather resistant
steel cabinet with a painted exterior. Cabinet surface shall be tested 672 hours in salt spray in compliance
with ASTM B117. Fully gasketed removable access panels. Structural members shall be heavy gauge
with access doors and removable panels of heavy gauge. Provide 1/2 inch thick foil faced fiberglass
insulation on all exterior panels and roof in contact with the return and conditioned air stream. Where top
cover seams exist, they shall be double hemmed and gasket sealed to prevent water leakage. Cabinet
construction shall allow for all maintenance on one side of the unit. Service panels shall have handles and
shall be removable while providing a water and air tight seal. Control box access shall be hinged. The
indoor air section shall be completely insulated with fire resistant, permanent, odorless, foil faced glass
fiber material. The base of the unit shall have provisions for crane lifting.

FILTERS

4 inch MERYV 13 high efficiency filters shall be provided.

COMPRESSORS
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A.

2.5

2.6

2.7

2.8

2.9

The 3-D Scroll shall include a direct-drive, 3600 rpm, suction gas cooled hermetic motor. Dependent on
the compressor model, motor protection shall be provided by either a patented motor cap and integral line
break motor protector or an external 24 Vac module which provides protection against incorrect phase
sequence, excess motor temperatures, over current protection, and phase loss. Trane 3-D compressor
shall include centrifugal oil pump, scroll tips seals, internal heat shield that lowers the heat transfer from
discharge and suction gas, oil level sight glass and oil charge valve. Some compressor models shall also
provide a dip tube that allows for oil draining, in addition to a low leakage internal discharge check valve
to help prevent refrigerant migration. Each compressor shall have a crankcase heater installed, properly
sized to minimize the amount of liquid refrigerant present in the oil sump during off cycles.

ESTAGE™

eStage™ shall provide five stages of mechanical cooling with the ability to be at or below 25%
compressor displacement at stage one.

REFRIGERANT CIRCUITS

Each refrigerant circuit shall have independent thermostatic expansion devices, service pressure ports and
refrigerant line filter driers factory-installed as standard. An area shall be provided for replacement
suction line driers.

LEAK DETECTION SENSORS

Unit shall be furnished with a leak detection system from the factory when a circuit refrigerant charge
exceeds 4 lbs. The leak detection system shall consist of one or more refrigerant detection sensors. When
the system detects a leak, the unit controller shall initiate mitigation actions.

EVAPORATOR AND CONDENSER COILS

Condenser coils shall have all Aluminum Microchannel coils. Evaporator coils shall be internally finned
Copper tubes mechanically bonded to high performance Aluminum plate fins. All coils shall be leak
tested at the factory to ensure pressure integrity. The evaporator coil is pressure tested to 450 psig and the
condenser coil at 650 psig. All dual circuit evaporator coils shall be of intermingled configuration.
Sloped condensate drain pans are standard.

OUTDOOR FANS
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A.

2.10

2.11

2.13

The outdoor fan shall be direct-drive, statically and dynamically balanced, draw through in the vertical
discharge position. The fan motor(s) shall be permanently lubricated and have built-in thermal overload
protection in a weather tight casing.

INDOOR FAN

Units shall have belt driven, FC, centrifugal fans with fixed motor sheaves. Complete fan assemblies
shall be statically and dynamically balanced. Fan shaft shall be mounted on grease lubricated ball
bearings. All motors shall be circuit breaker protected. All 50 Hz indoor fan motors meet the U.S. Energy
Policy Act of 1992 (EPACT). All 60 Hz indoor fan motors meet the Energy Independence & Security
Act of 2007 (EISA).

VARIABLE FREQUENCY DRIVES (VFDS)

VFDs shall be factory installed and tested to provide supply fan motor speed modulation. If the unit is
configured for traditional VAV control, the VFD shall receive a signal from the unit controls via Modbus
communication based upon supply static pressure and shall cause the drive to accelerate or decelerate as
required to maintain the supply static pressure setpoint. The VFD shall receive a feedback signal from the
unit controls via Modbus communication based on zone demand if configured for Single Zone VAV
control and shall cause the drive to accelerate or decelerate as required to maintain the load of the zone.
When subjected to high ambient return conditions the VFD shall reduce its output frequency to maintain
operation. Bypass control to provide full nominal air flow in the event of drive failure shall be optional.

GAS HEATING SECTION

The heating section shall have a tubular heat exchanger(s) design with primary and secondary surfaces of
corrosion resistant aluminized steel or optional stainless steel (all modulating gas heat units shall have
stainless steel).

Heat exchangers shall have a tubular design with in-shot burners. Direct spark ignition shall be provided.
All tubes shall be dimpled for proper heat transfer. Heating system shall incorporate induced draft fans
and include a chimney that exhausts away from the air intake.

Two stage and modulating gas heat units will be suitable for use with natural gas or propane (field
installed kit).
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D.

2.15

2.17

2.18

2.19

Modulating gas turn down ratio on high fire units shall be accomplished by allowing the furnaces to act
independently of one another. The modulating bank shall be activated first and is allowed to modulate
itself to meet the heating needs. If the modulating bank is unable to meet the need at high fire, the second
bank shall be turned on and then the first bank again modulates to the appropriate level. This system shall
create a range of capacity from low fire on the modulating bank to high fire of both furnaces together.

ECONOMIZER

Economizer shall be factory installed. The assembly includes: fully modulating 0-100 percent motor and
dampers, minimum position setting(s), preset linkage, wiring harness, and fixed dry bulb control. Solid
state enthalpy and differential enthalpy control shall be a factory or field installed option.

VENTILATION OVERRIDE

Ventilation Override shall allow a binary input from the fire/life safety panel to cause the unit to override
standard operation and assume one of three factory preset ventilation sequences, exhaust, pressurization
or purge. The three sequences shall be selectable based upon a binary select input.

OUTSIDE AIR MEASUREMENT (TRAQ™)

A factory mounted airflow measurement station (Traq™) shall be provided in the outside air opening to
measure airflow. The airflow measurement station shall measure from 40 cfm/ton maximum airflow. The
airflow measurement station shall adjust for temperature variations. Measurement accuracy shall meet
requirements of LEED IE Q Credit 1 as defined by ASHRAE 62.1-2007.

100% POWER EXHAUST FAN

Power exhaust shall be available on all units and shall be factory installed. It shall assist the barometric
relief damper in maintaining building pressurization.
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2.20 ULTRA LOW LEAK EXHAUST

2.21

2.22

The exhaust damper shall be provided with airfoil blades and independent direct drive actuator. Damper
shall have a leakage rate of 3 CFM/sq-ft at 1.0 in WC pressure differential (AMCA Class 1A). Damper
shall have a functional life of 60,000 opening & closing cycles.

Note: Based on testing completed in accordance with AMCA Standard 500D.

CLOGGED FILTER INDICATION

This optional factory installed differential pressure switch allows dirty filter indication at the zone sensor
with service LED. When closed, the dirty filter switch will light the service LED on the zone sensor and
allow the unit to continue normal operation.

COMPARATIVE ENTHALPY KIT

Field installed enthalpy kit shall provide inputs for economizer control based upon comparison of the
enthalpies of the return and outdoor air streams. Also available factory installed.
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2.23

2.24

2.25

2.26

2.27

CONDENSER HAIL GUARDS

Hail-protection-quality louvered coil guards shall be available for condenser coil protection from the
factory or as a field installed option.

DISCHARGE AIR SENSING

This option shall provide true discharge air sensing in heating and cooling models. This sensor shall be a
status indicator readable through Tracer, Tracker, or LCI. Discharge air sensing shall be standard with
Variable Air Volume (VAV) units, Single Zone Variable Air Volume units, and is optional with multi-
speed units.

GFI CONVENIENCE OUTLET (FIELD POWERED)

A 15A, 115V Ground Fault Interrupter convenience outlet shall be factory installed and shall be powered
by customer provided 115V circuit.

HIGH TEMPERATURE THERMOSTATS

Field installed, manually resettable high temperature thermostats shall provide input to the unit controls
to shut down the system if the temperature sensed at the return is 135°F or if the discharge temperature is
240°F.

HINGED SERVICE ACCESS

GAS FIRED PACKAGED ROOF TOP UNIT 237413 -8



TOWN OF GLASTONBURY- VARIOUS SCHOOLS HVAC REPLACEMENT
GLASTONBURY HIGH SCHOOL GYMNASIUM GL#2025-25
STATE PROJECT #054-006

A.

2.28

2.29

2.30

231

232

Filter access panel and supply fan access panel shall be hinged for ease of unit service.

MODULATING GAS

Modulating Gas Heaters shall be made from grades of stainless steel suitable for condensing situations.
The natural gas heater shall have a turn down ratio of 10:1.

NON-FUSED DISCONNECT SWITCH

A factory installed non-fused disconnect switch with external handle shall be provided and shall satisfy
NEC requirements for a service disconnect. The non-fused disconnect shall be mounted inside the unit
control box.

PHASE MONITOR

Standard on all Voyager 3 units. Protects 3-phase equipment from phase loss, phase reversal, and phase
unbalance. Any fault condition shall send the unit into an emergency stop condition that shall not require
field adjustments for resets. cULus approved.

REFERENCE ENTHALPY KIT

Field installed enthalpy kit shall provide inputs for economizer control based upon comparison of the
outside air stream to a definable enthalpy reference point. May also be factory installed.

REMOTE POTENTIOMETER
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2.33

2.34

2.35

2.36

237

2.38

A remote potentiometer shall be available to remotely adjust the unit economizer minimum position.

ROOF CURB

The roof curb shall be designed to mate with the unit and provide support and a water tight installation
when installed properly. The roof curb design shall allow field-fabricated rectangular supply/return
ductwork to be connected directly to the curb when used with downflow units. Curb design shall comply
with NRCA requirements. Curb shall ship knocked down for field assembly and include wood nailer
strips.

SERVICE VALVES

Discharge service valve standard with all units. Suction service valve optional.

SINGLE ZONE VARIABLE AIR VOLUME

Single Zone VAV option shall be provided with all necessary controls to operate a rooftop unit based on
maintaining two temperature setpoints: discharge air and zone. Option shall include factory-installed
variable frequency drive (VFD) to provide supply fan motor speed modulation. During One Zone VAV
cooling, the unit shall maintain zone cooling setpoint by modulating the supply fan speed more or less to
meet zone load demand; and the unit will maintain discharge temperature to the discharge cooling
setpoint by modulating economizer if available and staging dx cooling.

STAINLESS STEEL DRAIN PANS

Sloped stainless steel evaporator coil drain pans shall be durable, long-lasting and highly corrosion
resistant.

CONDENSATE OVERFLOW SWITCH

This option shall shut the unit down in the event that a clogged condensate drain line prevents proper
condensate removal from the unit.

STAINLESS STEEL HEAT EXCHANGER
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A.

2.39

Stainless steel heat exchangers shall be durable, long-lasting and highly corrosion resistant.

THROUGH-THE-BASE ELECTRICAL PROVISION

An electrical service entrance shall be provided which allows access to route all high and low voltage
electrical wiring inside the curb, through the bottom of the outdoor section of the unit and into the control
box area.

PART 3: EXECUTION

3.1 EXAMINATION

A.  Examine areas and conditions, with Installer present, for compliance with requirements for installation
tolerances and other conditions affecting performance of the Work.

B.  Examine casing insulation materials and filter media before air-to-air energy recovery equipment
installation. Reject insulation materials and filter media that are wet, moisture damaged, or mold
damaged.

C.  Examine roughing-in for electrical services to verify actual locations of connections before installation.

D.  Proceed with installation only after unsatisfactory conditions have been corrected. Examine areas and
conditions, with Installer present, for compliance with requirements for installation tolerances and other
conditions affecting performance of the Work.

3.2 INSTALLATION

Install heat-pipe heat exchangers so supply and exhaust airstreams flow in opposite directions. Install
flexible connectors on ducts to enable tilt control; make connections airtight and with slack to
compensate for full tilt.

2.

Install duct access doors in both supply and exhaust ducts, both upstream and downstream, for
access to both sides of heat-pipe coil. Access doors and panels are specified in Section 233300
"Air Duct Accessories."
Install tilt-control components, including electronic controller, electric actuator and linkage,
thermostats, and sensors.

Install gas-fired furnaces according to NFPA 54, "National Fuel Gas Code."

Roof Curb: Install on roof structure, level and secure.

Install wind and seismic restraints according to manufacturers' written instructions

Install units with clearances for service and maintenance.

H. [Install new filters at completion of equipment installation and before testing, adjusting, and balancing.
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CONNECTIONS
A. Install piping adjacent to unit to allow service and maintenance.

B. Connect piping to units mounted on vibration isolators with flexible connectors.

Connect cooling condensate drain pans with air seal trap at connection to drain pan and install cleanouts at
changes in pipe direction.

Refrigerant Piping: Comply with applicable requirements.

Gas Piping: Comply with requirements of NFPA 54. Connect gas piping with shutoff valve, pressure regulator
and union and with sufficient clearance for burner removal and service. Make connection with AGA-
approved flexible connectors.

34 FIELD QUALITY CONTROL

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust
components, assemblies, and equipment installations, including connections.

Perform tests and inspections.

Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components,
assemblies, and equipment installations, including connections, and to assist in testing.

Tests and Inspections:

1.Operational Test: After electrical circuitry has been energized, start units to confirm proper
motor rotation and unit operation.

2.Adjust seals and purge.

3.Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

4. Set initial temperature and humidity set points.

5. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

C. Prepare test and inspection reports.

3.5 STARTUP SERVICE
a. Engage a factory-authorized service representative to perform startup service.

B. Complete installation and startup checks according to manufacturer's written instructions and do the
following:

Inspect for visible damage to unit casing.

Inspect for visible damage to furnace combustion chamber.
Inspect for visible damage to compressor, coils, and fans.
Inspect internal insulation.

el s
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18.
19.
20.

21.
22.
23.
24.

25.

26.

Verify that labels are clearly visible.

Verify that clearances have been provided for servicing.
Verify that controls are connected and operable.

Verify that filters are installed.

Clean condenser coil and inspect for construction debris.

. Clean furnace flue and inspect for construction debris.

. Connect and purge gas line.

. Remove packing from vibration isolators.

. Inspect operation of barometric relief dampers.

. Verify lubrication on fan and motor bearings.

. Inspect fan-wheel rotation for movement in correct direction without vibration and

binding.

1.
2.
3.

. Adjust fan belts to proper alignment and tension.
. Start unit according to manufacturer's written instructions.

Start refrigeration system.
Do not operate below recommended low-ambient temperature.
Complete startup sheets and attach copy with Contractor's startup report.

Inspect and record performance of interlocks and protective devices; verify sequences.
Operate unit for an initial period as recommended or required by manufacturer.

Perform the following operations for both minimum and maximum firing. Adjust burner
for peak efficiency.

SNh W=

Measure gas pressure on manifold.

Inspect operation of power vents.

Measure combustion-air temperature at inlet to combustion chamber.

Measure flue-gas temperature at furnace discharge.

Perform flue-gas analysis. Measure and record flue-gas carbon dioxide and oxygen
concentration.

Measure supply-air temperature and volume when burner is at maximum firing rate
and when burner is off. Calculate useful heat to supply air.

Calibrate thermostats.

Adjust and inspect high-temperature limits.

Inspect outdoor-air dampers for proper stroke and interlock with return-air dampers.

Start refrigeration system and measure and record the following when ambient is a
minimum of 15 deg F above return-air temperature:

b

Coil leaving-air, dry- and wet-bulb temperatures.
Coil entering-air, dry- and wet-bulb temperatures.
Outdoor-air, dry-bulb temperature.

Outdoor-air-coil, discharge-air, dry-bulb temperature.

Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and
normal and emergency shutdown.

Measure and record the following minimum and maximum airflows. Plot fan volumes on
fan curve.
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Supply-air volume.
Return-air volume.
Relief-air volume.
Outdoor-air intake volume.

b s

27. Simulate maximum cooling demand and inspect the following:

1. Compressor refrigerant suction and hot-gas pressures.
2. Short circuiting of air through condenser coil or from condenser fans to outdoor-air
intake.

28. Verify operation of remote panel including pilot-light operation and failure modes.
Inspect the following:

High-temperature limit on gas-fired heat exchanger.
Low-temperature safety operation.

Filter high-pressure differential alarm.

Economizer to minimum outdoor-air changeover.
Relief-air fan operation.

Smoke and firestat alarms.

ANl e

29. After startup and performance testing and prior to Substantial Completion, replace
existing filters with new filters.

3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust,
operate, and maintain the units.

END OF SECTION 237413
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SECTION 26 00 00 - GENERAL ELECTRICAL

PART 1 - GENERAL

1.1 RELATED DOCUMENTS:

A.

B.

The General Provisions of the Contract, including General and Supplementary Conditions
and Division 1, General Requirements, apply to the work specified in this Section.

The requirements in Section 260000 shall govern the work of all Sections of Division 26.

1.2 SCOPE OF WORK:

A.

Scope of work consists of installation of materials to be furnished under these
Specifications and without limiting generality thereof consists of furnishing labor,
materials, equipment, hoisting, plant, transportation, rigging, staging, appurtenances, and
services necessary and/or incidental to properly complete all electrical work as shown on
drawings, as described in the Specifications or as reasonably inferred from either as being
required in opinion of the Engineer.

1. Receptacles.
2. Branch circuit wiring for receptacles and HVAC equipment.

1.3 SITE CONDITIONS:

A.

C.

Prior to submitting bid, visit the site and identify existing conditions and difficulties that
will affect work called for by the Contract Documents.

No compensation will be granted for additional work caused by unfamiliarity with site
conditions that are visible or readily construed by experienced observers. Include in the bid

amount all demolition work required.

The Contractor shall verify and obtain all necessary dimensions at the site.

1.4 DEFINITIONS:

A.

Furnish: The word "furnish" is used to mean "supply and deliver the referenced item to the
project site, ready for unloading, unpacking, assembly, and installation".

Install: The word "install" is used to describe operations at the project site involving the
referenced item including the actual "unloading, unpacking, assembly, erection, placing,
anchoring, applying, working to dimension, finishing, curing, protecting, cleaning, and
similar operations".

Normally Occupied: The words "normally occupied" are used to mean "all rooms within a
building except for crawlspaces, underground tunnels, attic spaces, mechanical rooms,
telephone rooms, data distribution rooms, and electrical rooms".

GENERAL ELECTRICAL 260000-1



TOWN OF GLASTONBURY- VARIOUS SCHOOLS HVAC REPLACEMENT
GLASTONBURY HIGH SCHOOL GYMNASIUM GL#2025-25
STATE PROJECT #054-006

1.5

1.6

Or Approved Equal: The words "or approved equal" are used to mean "any product which
in the opinion of the Engineer is essentially equal in quality, size, arrangement, appearance,
construction, and performance to that product specified or shown on the drawings".

Provide: The word "provide" means "to furnish and install the referenced item, complete
and ready for the intended use".

Remove: The word "remove" means "to disconnect from its present position, remove from
the project site, and to dispose of in a legal manner".

QUALITY ASSURANCE:

A.

Use adequate numbers of skilled workmen who are thoroughly trained and experienced in
the necessary crafts and who are completely familiar with the specified requirements and
the methods needed for proper performance of the work of the Contract Documents.

Codes and Regulations:

1. In addition to complying with the specified requirements, comply with all
Federal, State and Local Codes wherever applicable including the following:
2022 Connecticut State Building Code, 2021 IBC, 2022 Connecticut Fire Safety
Code , 2021 International Fire Code, 2019 NFPA 72 National Fire Alarm Code,
2020 NFPA 70 National Electrical Code as amended by the State Building Code
, 2021 International Energy Conservation Code, ICC/ANSI A117.1-2009
Accessible and Usable Buildings and Facilities, and ADA.

2. Comply with the requirements of the Local Authority Having Jurisdiction.

Materials and equipment shall be UL listed where standard has been established.

4. Perform tests required by specifications, Engineer's instructions, laws, ordinances
or public authorities, approvals, and give Owner timely notice. Notify the Owner
of dates for inspection by other authorities.

5. In the event of conflict between or among specified requirements and pertinent
regulations, the more stringent requirement will govern.

6. Reference made to codes and standards shall be interpreted as minimum
requirements. Provide and perform work in excess of codes and standards as
indicated by drawings or specifications.

(98]

Prior to bidding, the Contractor shall give written notice to the Engineer of any materials,
equipment, or apparatus believed in the opinion of said Contractor, to be inadequate or
unsuitable for the installation, or in violation of laws, ordinances, rules, or regulations of
authorities having jurisdiction. The Contractor shall also give written notice to the
Engineer of any items, materials, equipment, or work believed in the opinion of said
Contractor, to be omitted from the Contract Documents. In the absence of such written
notice, it is mutually agreed that Contractor has included the cost of all required items in
his bid and that he will be responsible for approved satisfactory functioning of systems
without further compensation.

SUBMITTALS:

A.

Refer to Division 20 for submittal procedures.
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B.

Place a permanent label or title block on each submittal for identification. Indicate the
name of the entity that prepared each submittal on the label or title block.

1. Include the following information on the label for processing and recording action
taken:
a. Project name, location, and address
b. Date
c. Name and address of Engineer
d. Name and address of Contractor
e. Name and address of Sub-Contractor
f. Name and address of supplier(s)
g. Name of manufacturer(s)
h. Number and title of appropriate Specification section.

Data sheets and catalog cuts, etc. contained in submittals shall be clearly marked in ink
indicating specific service or application for which material or equipment is to be used.
Data of a general nature and not clearly defining the service or application for which the
proposed item is to be used will not be accepted.

Submit for review complete diagrams of systems prepared by equipment manufacturer
showing connections and equipment. Standard wiring diagrams shall be modified where
necessary to specific system.

Prior to forwarding submittals and shop drawings for review by the Engineer, the
Contractor shall thoroughly check each submittal, reject those not conforming to the
specifications, and indicate by his signature that the submittals in his opinion meet the
contract requirements.

Intent of Shop Drawings and product data review is to check for capacity, rating and
certain construction features, ensure that work meets requirements of Contract Documents
regarding information that pertains to fabrication processes or means, methods, techniques,
sequences and procedures of construction, and for coordination of work between trades.

Submittal review shall not diminish responsibility under this contract for dimensional
coordination, quantities, installation, piping, supports, access, service and errors, nor for
deviations from requirements of contract documents. Noting errors while overlooking
others will not excuse proceeding in error. Requirements of contract documents are not
limited, waived, nor superseded by shop drawing review.

Equipment variations: Where no specific make or material, apparatus or appliance is
mentioned in the Contract Documents, any first class product made by a reputable
manufacturer may be used, providing it conforms to the requirements of these
specifications and meets the approval of the Engineer.

Equipment alternates, substitutions, and deviations:

1. Wherever more than one manufacturer is mentioned in the specifications or on the
drawings, any of those named shall be considered equally acceptable to that on
upon which design was based, and providing all aspects of the specification are
met insofar as quality, construction, performance, space requirements, noise levels
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and special accessories or materials, any of those named may be included in
Contractor's bid.

Bidders wishing to obtain approval on brands other than those specified by name
shall submit their request to the Engineer not less than ten (10) business days
before the date fixed for opening of bids. Approval by the Engineer will be in the
form of an Addendum to the specifications issued to all prospective bidders,
indicating that the additional brand or brands are approved as equal to those
specified so far as the requirements of the project are concerned.

Wherever a single manufacturer is used in the specifications or on the drawings
and is followed by the words "or approved equal" the Contractor must use the item
named or he may apply for an alternate equipment deviation through the
prescribed manner in accordance with Item 1.6, I, 2.

Alternate equipment to that specified or shown on the drawings, as proposed to be
provided by the contractor, must be essentially equal in quality, size, construction,
and performance to that item specified or shown on the drawings.

Submittals for alternate equipment shall list all deviations and differences from the
specified equipment. Failure to submit this list will result in rejection of the
submittal. Any deviations and differences not listed but discovered after
installation shall be rectified as directed by the Engineer at the Contractor’s cost.
Furnish samples of alternate equipment proposed to be provided when so
requested by the Engineer.

Where the Contractor proposes to use an item of equipment which differs from
that upon which design was based, which requires any redesign of the structure,
partitions, foundations, piping, wiring or of any other part of Mechanical,
Electrical or Architectural Layout, all such redesign, new drawings or detailing
required shall be prepared by Contractor at his own expense for approval of the
Engineer.

Where approved substitutions or deviations require a different quantity, size or
arrangement of structural supports, wiring, conduit, piping, ductwork, and
equipment from that upon which design was based, all additional items required by
the systems shall, with the approval of the Engineer, be furnished by the
Contractor at no additional cost to Owner.

J. Allow sufficient time so that the delivery and installation of equipment will not be delayed
as a result of the time required to review, process and transmit submittals, including
resubmittals. Failure by the Contractor to transmit submittals to the Engineer in ample time
for review and processing shall not entitle him to an extension of the Contract Time and no
claim for an extension of time by reason of such default will be allowed.

K. Submittals, shop drawings, and samples will be reviewed with reasonable promptness and
will be stamped indicating appropriate action as follows:

1.

“No Exceptions Taken” means that fabrication, manufacture, or construction may
proceed providing submittal complies with contract documents.

“Amend as Noted” means that fabrication, manufacture, or construction may
proceed, providing the submittal complies with Engineer’s notations and contract
documents.
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1.7

1.8

3. “Resubmit” means that submittal, or equipment proposed to be provided, does not
comply fully with the contract documents and that fabrication, manufacture, or
construction shall not proceed. Resubmit in accordance with the Engineer’s
notations and contract documents.

4. “Rejected” means that submittal does not comply with contract documents, or that
equipment proposed to be provided does not comply with the specified
requirements or is not equal or better in quality and performance than that item
specified. Fabrication, manufacture, or construction shall not proceed. Resubmit in
accordance with the contract documents and specified requirements.

If material or equipment is installed prior to review, or without review, it shall be removed
and replaced at no extra charge to the Owner if, in the opinion of the Engineer, the material
or equipment is not in compliance with the Contract Documents.

AS-BUILT DRAWINGS:

A.

Maintain a clean, undamaged set of blue or black line white-prints of Contract Drawings
and Shop Drawings at the job site. Protect record drawings from deterioration and loss in a
secure location. Provide access to record drawings for the Engineer's reference during
normal working hours.

As work progresses mark the record drawings to show the actual installation where the
installation varies from the work as originally shown, whether resulting from Addenda,
Change Order, approved submittals, or changes made due to field conditions. Mark
whichever drawing is most appropriate for showing conditions fully and accurately. Where
shop drawings are used, record a cross reference at the corresponding location on the
Contract Drawings. Give particular attention to items concealed within the structure or
buried below grade.

1. Mark as-built drawings with colored erasable pencils: using separate colors to
distinguish between different systems.

2. Include dimensioned locations of conduit runs buried below floor slabs and buried
beyond the building footprint.

3. Note related change order numbers where applicable.

At the completion of work prepare a new set of black line white-print As-built Drawings,
of work as actually installed, incorporating addenda, changes made due to approved
submittals, change order work, field changes, and added data, all as shown on the marked-
up record drawings maintained at the site. Date the set and clearly mark it as "As-built
Drawings".

Furnish two sets of the As-built Drawings to the Engineer for review and transmission to
the Owner.

OPERATING AND MAINTENANCE MANUALS:

A. Provide Operating and Maintenance Manuals in accordance with the requirements of

Division 1 of these specifications.
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1.9 GUARANTEE AND WARRANTIES:

A. Comply with the requirements of Division 20.

B.

D.

E.

Obtain in Owner’s name written equipment and material warranties offered in
manufacturer’s published product data without exclusion or limitation.

Guarantee work of this Contract in writing for not less than eighteen (18) months from date
of Substantial Completion. Repair or replace defective materials, equipment, workmanship
and installation that develop within this period, promptly and to Owner’s satisfaction and
correct damage caused in making necessary repairs and replacements under guarantee
within contract price.

Replace material or equipment that requires excessive service during guarantee period, as
defined and as directed by the Engineer.

Submit guarantee to the Owner before final payment.

1.10 LAWS, ORDINANCES, PERMITS, AND FEES:

A.

B.

Give all necessary notices, obtain all permits and pay all taxes, fees and other costs in
connection with the work; file all necessary plans, prepare all documents and obtain all
necessary approvals of all Regulation Authorities; obtain all required Certificates of
Occupancy and/or Inspections required for the work and deliver same to the Owner before
requests for acceptance and final payment for the work.

Include in the work, without extra cost to the Owner, all labor, materials, services,
apparatus, drawings (in addition to Contract Documents and Drawings) required to comply
with all applicable laws, ordinances, rules and regulations.

1.11  CORRELATION OF DRAWINGS AND SPECIFICATIONS

A.

In general, the Specifications will describe the “quality” of the work and the drawings the
“extent” of the work. The drawings and specifications are cooperative and supplementary;
however, and each item of the work is not necessarily mentioned in both the drawings and
specifications. All work necessary to complete the project, so described, is to be included
in this contract.

In case of disagreement between drawings and specifications, or within either document
itself, the better quality or greater quantity of work shall be estimated and the matter drawn
to the Engineer's attention for decision and/or adjustment. Any work done by any
Contractor without consulting the Engineer, when the same requires a decision and/or
adjustment, shall be done at the Contractor’s risk.

Drawings are diagrammatic and indicate general arrangement of systems and work
included in Contract. Information and components shown on diagrams but not on plans,
and vice versa, shall apply or shall be provided as though expressly required on both. It is
not intended that every fitting or component be specified or shown on drawings; however,
Contract Documents require provision of all components and materials necessary for a
complete and operational installation, whether or not indicated or specified.
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1.12

D. Do not scale drawings. Scale indicated on drawings is for establishing reference points
only. Actual field conditions shall govern all dimensions. The Contractor shall verify all
dimensions at the project site.

E. In all cases where the Contract Documents refer to equipment or apparatus in singular
number, it is intended that such reference include as many such items that are required to
complete the work.

ELECTRICAL VOLTAGES:

A. The electrical services to the buildings is 208Y/120V, 3 phase, 4 wire, 60Hz.

B. All equipment shall be suitable for this electrical supply. It is the responsibility of the
Contractor to study the electrical drawings to determine the supply for any particular piece
of equipment.

C. If equipment requires other electrical characteristics (voltage and phase) than that supplied

and shown on the electrical drawings, transformers and wiring shall be provided with that
equipment at no extra cost to the Owner.

PART 2 - PRODUCTS

2.1

22

MATERIALS AND WORKMANSHIP:

A.

Provide only materials that are new and of type and quality specified. Where Underwriters’
Laboratories, Inc. have established standards for such materials, provide only materials
bearing the UL label.

Provide accessories, materials and equipment necessary to make installation complete in
every detail, and to conform to manufacturers' latest installation instructions, under this
Contract whether or not specifically shown on drawings or specified herein.

All component parts of each item of equipment shall bear the manufacturers' nameplate,
giving name of manufacturer, description, size, type, serial or model number, electrical
characteristics, etc. in order to facilitate maintenance or replacement. Contractors or
Distributors nameplates shall not be fixed to items of equipment and are not an acceptable
alternate to the manufacturer's nameplate data.

No materials or equipment used shall be discontinued or about to be discontinued items.

The Engineer shall have the right to reject any part of the work in case the material or
workmanship is not of satisfactory quality. Any work or material deemed unacceptable by
the Engineer shall be removed and replaced with acceptable work and material as defined
by the Engineer, and at no additional expense to the Owner.

PROTECTION:
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23

24

A.

Work performed by the Contractor shall include protecting the work and materials of all
other Contractors from damage by work or workmen, and shall include making good any
and all damage thus caused.

The Contractor shall be responsible for work and equipment until finally inspected, tested
and accepted. Protect work against theft, weather, injury or damage, and carefully store
material and equipment received on site which is not immediately installed. Close open
ends of work with approved covers, caps or plugs during construction to exclude dust, dirt,
moisture, plaster, mortar, or general construction debris. Note - duct tape is not an
acceptable means of protecting open conduit and pipe ends.

If so specified, work may include receiving, unloading, uncrating, storing, protecting,
setting in place and completely connecting any motor starters and/or control equipment
having mechanical/electrical service connections which may be furnished by Owner or
furnished by others.

Work shall include exercising special care in handling and protecting equipment and
fixtures. Any equipment and fixtures which are missing, lost, stolen, or damaged by reason
of the Contractor's failure to provide adequate protection shall be replaced by that
Contractor at no additional cost to the Owner.

TEMPORARY FACILITIES:

A.

Provide temporary power, lighting, and communications as required for the performance of
the work of this Contract.

Provide new materials and equipment; if acceptable to the Engineer, undamaged
previously used materials in serviceable condition may be used. All materials shall be
suitable for the service intended.

Maintain temporary services and facilities in a neat and clean manner. Operate in a safe
and efficient manner. Do not allow hazardous, dangerous, or unsanitary conditions to
develop or persist on site.

Do not overload temporary facilities, or permit them to interfere with progress of the work.

Scaffolding and other temporary construction shall be rigidly built in accordance with
Local, State, and Federal regulations.

Remove each temporary facility when no longer needed, when replaced by authorized use
of a permanent facility, or no later than Substantial Completion. Complete and/or restore
permanent construction that may have been delayed because of interference with the
temporary facility. Repair damaged work, clean exposed surfaces, and replace construction
that cannot be repaired to the satisfaction of the Owner.

SCAFFOLDING, RIGGING, HOISTING:
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2.5

A.

Work shall include all scaffolding, rigging, hoisting and services necessary for delivery and
erection of equipment into or onto the site and/or building. Remove all scaffolding, rigging,
and hoisting equipment from the site when no longer needed.

EXCAVATION AND BACKFILLING:

A.

Excavation and backfilling for all electrical work inside and outside of the building shall be
performed in accordance with Division 2 of these Specifications.

2.6 CUTTING AND PATCHING:

2.7

2.8

2.9

A. Cutting and patching for all electrical work shall be performed in accordance with Division

lof these Specifications.

SLEEVES AND OPENINGS:

A.

The Electrical Contractor shall provide all necessary sleeves and openings as required to
permit the installation of the electrical systems.

PAINTING:

A.

All painting of electrical work shall be performed in accordance with Division 9 of these
Specifications, unless otherwise specified.

ELECTRICAL MOTOR STARTERS AND VARIABLE FREQUENCY DRIVES (VFD'S):

A.

Motor starters and variable frequency drives (VFD'S) shall be furnished by each respective
trade for motor driven equipment provided by them. The Electrical Contractor shall install
the starters and VFD'S, and shall provide all power wiring to the starters and VFD'S, and
from the starters and VFD'S to the motors they control.

Motor starters and VFD'S shall conform to requirements of NEC, NEMA, UL, CSA, and
ANSI and shall be suitable for the required horsepower, duty, voltage, phase, frequency,
service, and location. All starters and VFD'S shall be furnished in NEMA enclosures
suitable for the environment in which they are to be located.

All starters shall be of the same manufacture and shall be furnished in Square D, Cutler-
Hammer, General Electric, or Allen Bradley.

Thermal Overloads:

1. All motors 1/8 horsepower or larger shall be provided with thermal-overload
protection. Thermal overloads shall be melting alloy ambient temperature
compensating type.

2. Thermal overloads shall be sized in accordance with NEC requirements for the
nameplate data of the motor(s) as actually delivered to the site.

Starters for manual control of single phase motors up to one (1) horsepower furnished
without integral thermal overloads shall be combination manual disconnect switch and
starters with thermal overload protection for each ungrounded leg. Starters shall be
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2.10

2.11

2.12

2.13

inoperable if a thermal unit is removed. These starters shall be 2-pole and shall be provided
with green neon pilot light and handle guard/lock-off.

Starters for three phase motors shall be full voltage, circuit breaker combination magnetic
starters. All circuit breaker combination magnetic starters shall include melting alloy type
thermal overload protection, low voltage protection, and two (2) sets of auxiliary normally
open and normally closed contacts. Thermal overload protection shall be provided in each
ungrounded leg. Starters shall be inoperable if a thermal unit is removed. All circuit
breaker combination magnetic starters shall be equipped with control power circuits.
Provide starters with control power transformers of secondary voltage required for the
control power circuitry. Provide control power transformers with primary and secondary
fusing. The disconnect handle on circuit breaker combination magnetic starters shall
always be in control of the disconnect device with the door opened or closed. The
disconnect handle shall be clearly marked as to whether the disconnect device is "on" or
"off", and shall include a two-color handle grip, the black side visible in the "off" position,
and the red side visible in the "on" position.

1. All circuit breaker combination magnetic starters for manual control of three phase
motors shall have start-stop push buttons in the cover and shall be provided with
red and green pilot lights.

2. All circuit breaker combination magnetic starters for automatic or interlocking
control of three phase motors shall have hand-off-automatic selector switches in
the cover and shall be provided with red and green pilot lights.

BASES AND SUPPORTS:

A.

Provide all necessary supports, rails, framing, bases, and piers required for the installation
of equipment provided under this contract.

Unless otherwise shown, all equipment shall be securely attached to the building structure
in an acceptable manner. Attachments shall be of a strong and durable nature; any
attachments that are insufficient in the opinion of the Engineer shall be replaced as directed
at no additional cost to the Owner.

SEISMIC RESTRAINTS:

A.

Provide seismic restraints for all electrical system components in accordance with the 2016
Connecticut State Building Code.

SLEEVES, INSERTS AND ANCHOR BOLTS:

A. The Contractor shall provide and shall be held responsible for the location and position of
all sleeves, inserts, and anchor bolts required by his work. Failure to do so, which requires
cutting and patching of finished work, shall be done at no additional cost to the Owner.

FIRE STOPPING:

A. Fire stopping work shall be done under Division 20 of these specifications.
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2.14

2.15

2.16

LUBRICATION:

A. All equipment installed under this contract having moving parts shall and requiring
lubrication shall be properly lubricated according to the manufacturer’s instructions prior
to

operation and testing. Any such equipment discovered to have been operated prior to
lubrication by the Contractor shall be subject to rejection and replacement at no additional
cost to the Owner.

ACCESS PANELS:

A. Provide access panels for electrical equipment which is not readily accessible. Such
equipment includes items above hung ceilings which are not readily removable and items
installed within walls, inside chases, or inside dead cavity spaces.

B. Access panels shall be of sufficient size to permit easy replacement and servicing of
electrical equipment.

C. Access panels shall bear the same or greater fire rating as the wall or ceiling in which they
are installed.

OTHER MATERIALS:

A. Provide other materials, not specifically described but required for a complete and proper
installation, as selected by the Contractor subject to the approval of the Engineer.

B. Provide miscellaneous hardware and support accessories, including channels, support rods,
nuts, bolts, screws, and other such items, with galvanized or cadmium plated finish, or
other approved rust inhibiting coatings.

PART 3 - EXECUTION

3.1

32

33

GENERAL:

A. Unless specifically noted or shown otherwise, install all equipment and material specified
herein or shown on drawings whether or not specifically itemized herein.

SURFACE CONDITIONS:
A. Examine the areas and conditions under which work of this Contract will be performed.

Correct conditions detrimental to timely and proper completion of the work. Do not
proceed until unsatisfactory conditions are corrected.

PREPARATION:
A. Coordinate:

1. Coordinate as necessary with other trades to assure proper and adequate provisions
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in the work of those trades for interface with the work of this Contract. Each
Contractor shall furnish all information necessary to permit work of other trades to
be installed in a satisfactory manner.

2. Coordinate delivery of equipment to project prior to installation. Any equipment
stored for an extended period of time prior to installation may be subject to
rejection by the Owner or Engineer.

3. Coordinate the installation of items with the schedule for work of other trades to
prevent unnecessary delays in the total work.

4. Where electrical equipment is shown in conflict with locations of structural
members or other equipment, provide required supports, offsets, bends, or tees as
required to clear the encroachment.

5. No conduit, cable(s), boxes, etc., shall be installed until the entire run has been
checked for clearances and the work has been coordinated between all the trades.
Each tradesman shall be responsible for taking his own field measurements and
maintaining proper clearance from the Owner's equipment and the work of other
trades, and for coordinating his work with that of other Contractors. Furnish all
necessary information, dimensions, templates, etc. in order that a properly
coordinated job will result.

6. Prior to roughing, the contractor shall obtain exact electrical equipment, fixture,
and device locations from the Owner. Equipment, fixture, and device locations
shown on the drawings are to be used for general reference only. Roughing of
equipment, fixtures, and devices shall not proceed until the exact locations,
heights, and orientations of same have been agreed upon with the Owner.

7. If due to lack of coordination and foresight by the Contractor, equipment must be
relocated or extra work performed, all costs shall be the responsibility of the
Contractor and may not be passed through to the Owner.

B. Unload equipment and materials delivered to the site. Pay cost for rigging, hoisting,
lowering and moving electrical equipment on site, in building, or on roof. During
construction provide protection against moisture, dust accumulation, and physical damage
of equipment, Provide temporary heaters within units as required to evaporate excessive
moisture and provide ventilation as required.

C. Certain present building clearances are available for handling equipment. All equipment
shall be delivered knocked down as required to clear space limitations on site and within
the building.

D. Unless noted otherwise the Contractor shall set all equipment level, plumb, and secure

prior to making connections to other equipment or systems.

E. Data indicated on the drawings and in these Specifications are as exact as could be
secured, but their absolute accuracy is not warranted. The exact locations, distances, levels
and other conditions will be governed by actual construction and the drawings and
specifications should be used only for guidance in such regard.
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34

3.5

3.6

Verify all measurements at the building. No extra compensation will be allowed because
of differences between work shown on the drawings and actual measurements at the site of
construction.

The drawings are diagrammatic, but are required to be followed as closely as actual
construction and work of other trades will permit. Where deviations are required to
conform with actual construction and the work of other trades, make such deviations
without additional cost to the Owner.

ACCESSIBILITY:

A.

Locate all equipment which must be serviced, operated or maintained, in fully accessible
positions including but not limited to: controllers, motor starters, disconnect switches,
transformers, panelboards, switchgear, etc. Provide access panels as required for
equipment access.

Failure by the Contractor to locate equipment and arrange the installation to allow for
adequate access and clearance for maintenance and servicing shall result in rejection of the
installation and the disassembly, relocation and re-assembly of the installation shall be
done by the Contractor at no additional cost to the Owner.

CLEANING AND PROTECTING PIPING, CONDUITS AND EQUIPMENT:

A.

Thoroughly clean all piping, conduit, and equipment of all foreign substances inside and
out before installation.

Plug open pipe and conduit ends during construction with approved plugs or caps to
exclude dust, moisture, plaster or mortar etc. Note - using duct tape to cover conduit and
pipe ends is not an acceptable means of excluding construction debris and may result in
rejection of the installation with remedial action to be taken by the Contractor at no
additional cost.

If any part of a conduit system should be blocked by any foreign matter after being placed
in operation, the system shall be disconnected, cleaned and reconnected wherever
necessary in order to locate and remove the obstruction(s). Any work damaged in the
course of removing obstructions shall be repaired or replaced at no additional cost to the
Owner.

TESTING AND INSPECTION:

A.

Provide personnel and equipment, make required tests, and secure required approvals from
governmental agencies having jurisdiction.

When material and/or workmanship is found to not comply with the specified
requirements, within three days after receipt of notice of such non-compliance remove the
non-complying items from the job site and replace them with items complying with the
specified requirements, all at no additional cost to the Owner.

Perform all required adjustments and settings. Verify and correct any deficiencies as
required.
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D.

E.

Provide all necessary testing equipment.
In the Owner’s Presence:

1. Test all parts of the electrical system and prove that all such items provided under
this Specification function electrically in the required manner.

3.7 PROJECT COMPLETION:

A.

3.8

Upon completion of the work, remove all waste, rubbish and other materials left as a result
of operations and leave the premises in clean condition.

Thoroughly clean all exposed portions of the mechanical and electrical installations,
removing all traces of soil, labels, grease, oil and other foreign material, and using only the
type cleaner recommended by the manufacturer of the item being cleaned.

Vacuum all exteriors of equipment and interiors of equipment having accessible interior
compartments to remove all dust, dirt, cable clippings, construction debris, etc.

Equipment with damage to painted finish shall be repaired to satisfaction of the Owner.

Upon completion of all work and of all tests, the Contractor shall furnish the necessary
skilled labor and helpers for operating the system and equipment for a period of one (1)
day or eight (8) hours, or as otherwise specified. During this period, instruct the Owner or
his representative fully in the operation, adjustment and maintenance of all equipment
furnished. Give at least forty-eight (48) hours’ notice to the Owner in advance of this
period.

Thoroughly indoctrinate the Owner’s operation and maintenance personnel in the contents
of the record drawings and the operations and maintenance manual required to be
submitted under these Specifications.

INSTRUCTION PERIOD:

Prepare written instruction frames for the proper maintenance and operation of any special
equipment furnished and installed under this Contract.

The contractor shall arrange for on-site instruction of the Owner’s representatives by
manufacturers of all major items of equipment. The instruction periods shall be
consecutive and shall be held after the installations are complete, tested and balanced and
the approved documentation is available. The contractor shall be responsible for
attendance of the manufacturer’s technical representatives and shall coordinate program
timing with the Owner.

In addition to normal operation, the Owner’s representatives shall be instructed on routine
maintenance and trouble-shooting.

END OF SECTION 26 00 00
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SECTION 26 05 00 - BASIC ELECTRICAL MATERIALS & METHODS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS:

A.

The Bidding Requirements, Contract Forms and Conditions of the Contract, including
General Conditions of the Contract for Construction, and Division 1 - General
Requirements, apply to the work specified in this Section.

Sections 200050 General Conditions, and 260000 General Electrical, shall also govern the
work under this Section.

This Section includes requirements that are binding on other Sections of Division.

Examine all drawings, data, and coordinate the work of this Section with all related and
adjoining work.

1.2 SCOPE:

Scope of work consists of installation of materials to be furnished under this Section, and
without limiting generality thereof consists of furnishing labor, materials, equipment,
hoisting, plant, transportation, rigging, staging, appurtenances, and services necessary
and/or incidental to properly complete all electrical work as shown on the drawings, as
described in these specifications or as reasonably inferred from either as being required
in opinion of the Owner.

Work Included: Provide complete electrical services where shown on the drawings, as
specified herein and as needed for a complete and proper installation including but not
necessarily limited to:

General

Conduits & Raceways
Equipment Labeling
Wire and Cables
Receptacles

Outlet Boxes, Junction Boxes, Pull Boxes
Cabinets

Disconnect Switches

. Supporting Devices

0. Grounding

1. Backboards

— S0 XN U AW~

1.3 QUALITY ASSURANCE:

A.

Refer to Section 260000.

1.4 SUBMITTALS:

A.

Shop Drawings: Submit for all items listed in Paragraph 1.2.B.
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PART 2 - PRODUCTS

2.1 GENERAL:

A. Provide only materials that are new and of type and quality specified, or approved equal.
Where Underwriters’ Laboratories, Inc. have established standards for such materials,
provide only materials bearing the UL label.

B. Provide materials and equipment necessary to make installation complete in every detail,
and to conform to manufacturers’ latest installation instructions, under this contract
whether or not specifically shown on drawings or specified herein.

2.2 TEMPORARY FACILITIES:

A. Scaffolding and other temporary construction shall be rigidly built in accordance with
Local and State requirements. Remove from premises upon completion of work.

B. Provide temporary construction required for electrical work as directed by the Architect
and Engineer.

23 RACEWAYS:

A. Rigid Steel Conduit:

L.

(98]

Shall be manufactured from high strength strip steel, shall be hot dipped
galvanized with threads galvanized after cutting, and shall be chromated to form
an additional protective layer. Rigid steel conduits shall be UL listed, shall meet
the requirements of ANSI C80.1, and shall be as manufactured by Allied Tube and
Conduit, Wheatland, or Calconduit.

Shall be used in outdoor locations where conduit is exposed to physical damage,
sunlight or weather.

Shall be used for underground work.

Shall be used for horizontal and vertical underground sweeps, horizontal and
vertical sweeps below concrete slabs, and for penetrations through concrete slabs.
Fittings, couplings and connectors shall be threaded and galvanized or cadmium
plated.

B. Rigid PVC Conduit:

L.

Shall be heavy wall schedule 40 PVC for underground work and extra heavy wall
schedule 80 PVC for underground work below vehicular traffic areas.

Joints and fittings shall be solvent welded all to ASTM standards for underground
installation and in accordance with Article 352 of the National Electric Code.

May be used in lieu of rigid steel conduit for underground work except as noted in
paragraph 2.3, A, 4 above.

The minimum size for running below slabs shall be 1 1/4” for both feeders and
branch circuits.

Joints shall be made watertight.
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5. Shall not be embedded in concrete slabs.

6. Shall not be used above ground.

7. Shall not be used for underground horizontal and vertical sweeps, horizontal and
vertical sweeps below concrete slabs, or for penetrations through concrete slabs.

8. Furnish conduit system in Prime, Cantex, or JM Eagle.

9. Flexible PVC conduit (ENT) shall not be used.

C. Intermediate Steel Conduit:

1. Shall be manufactured from high strength flat steel that is cold-formed and
electrically welded into a uniform tube, shall be hot dipped galvanized with
threads galvanized after cutting, and shall be chromated to form an additional
protective layer. Intermediate steel conduit shall be UL listed, shall meet the
requirements of ANSI C80.6, and shall be as manufactured by Allied Tube and
Conduit, Wheatland, or Calconduit..

2. Shall be used in interior locations where conduit is exposed to physical damage, or
corrosive or wet environments.

3. Fittings, couplings and connectors shall be threaded and galvanized or cadmium

plated.

D. Electrical Metallic Tubing:

L.

6.

7.

Shall be manufactured from high grade mild strip steel, shall be hot dipped
galvanized, and shall be chromated and lacquered to form additional protective
layer. EMT conduit shall conform to UL 797 and ANSI C80.3 and shall be as
manufactured by Allied Tube and Conduit, Wheatland, or Calconduit.

Connectors and couplings shall be galvanized steel set screw type. Provide gland
compression type couplings and connectors for exposed work in wet locations.
Shall be used for all interior feeders except where noted differently on the
drawings. Provide insulated throat grounding bushings for all feeder conduit
connections to switchboards, panelboards, disconnect switches, wireways, and pull
boxes.

Shall be used for all interior wiring in masonry partitions, above non-accessible
ceilings, and where exposed to view.

Shall be used for all branch circuit homeruns and closing connections to
panelboards. Do not use Type ‘MC’ cable for wiring exposed to view, in masonry
partitions, above non-accessible ceilings, or for branch circuit homeruns.

Shall be used for all branch circuits feeding HVAC equipment and equipment
requiring 3-Phase power.

Shall not be embedded in concrete slabs.

E. Flexible Steel Conduit:

L.

Shall be full wall steel flexible conduit, shall be manufactured from high grade
strip steel and shall be hot dipped in a molten zinc bath. The steel strip shall be
formed into interlocking convolutions that are continuously joined, metal to metal,
assuring continuous grounding contact. Flexible steel conduit shall be UL listed
and shall be as manufactured by AFC Cable Systems, Greenfield, Anaconda, or
Electri-Flex.

Flexible steel conduit fittings shall be zinc plated malleable iron squeeze type
connectors and zinc plate malleable iron combination couplings
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3.

4.

May be used in short lengths where EMT cannot be installed due to interferences
and obstacles.

Provide for final connections to motor driven equipment, transformers, recessed
light fixtures, chain hung light fixtures, or where subject to vibration.

F. Liquidtight Flexible Steel Conduit:

L.

G. Sleeves:

Shall be similar to flexible steel conduit, but with pressure-extruded moisture and
oil-proof outer jacket of gray polyvinyl chloride plastic. Liquidtight flexible steel
conduit shall be UL listed (UL 360) and shall be as manufactured by AFC Cable
Systems, Anaconda, or Electri-Flex.

Fittings, couplings and connectors shall be threaded, zinc plated, malleable iron
liquidtight type.

Provide where located outdoors or in damp or wet areas for final connections to
motor driven equipment, or where subject to vibration.

Do not use in environmental air plenum spaces.

Provide EMT sleeves for each conduit and cable passing through interior walls,

partitions, and floors.

a. Set pipe sleeves in place before wall, floor, or partition is finished.

b. Support conduit and cable free from sleeves.

C. Provide sleeves two pipe sizes larger than the conduit or cable passing
through, or provide a minimum of %” clearance.

Provide chrome plated escutcheon plates for each sleeve where exposed to view in
finished areas.

Provide GPT Industries WSG galvanized steel wall sleeves for each conduit

passing through foundation walls. Galvanized steel wall sleeves shall be schedule

40 steel pipe in sizes through 10” diameter and shall have a 0.375” wall thickness

for sizes 12” diameter and larger. WSG galvanized steel wall sleeves shall have

a 2” collar (water stop) at the mid-point of the sleeve. The 2” collar shall be

continuously welded on both sides to the sleeve. Provide GPT Industries Link-Seal

modular waterproof seals at all foundation wall sleeves. Where penetrating

existing foundation walls provide a core drilled penetration and Link-Seal

modular waterproof seal without the galvanized steel wall sleeve.

H. Surface Steel Wireway:

L.

Wireways shall be code gauge galvanized steel, manufactured standard sections
and fittings, with hinged and/or screw covers, indoors NEMA Type 1/Outdoors
NEMA Type 3R, and shall be manufactured by Hoffman, Cooper, Square D, or
Wiremold. Wireways shall be sized to code conductor fill requirements and shall
be provided as required for job conditions.

24 METHODS AND MATERIALS FOR LABELING EQUIPMENT:

A. Safety Switches:

L.

Non-metallic engraved nameplates shall be used to identify device. Nameplates
shall be secured to equipment with two screws or rivets.
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2.5

2.6

2. Letters to be white on black background.
3. Nameplate letters to be 1/4" high.
4. Identification nomenclature shall be in accordance with plans. All name

nomenclature shall be submitted for approval.

Identify all fused disconnect switches with installed fuse size, i.e: Maximum fuse size =
xxx amps. Identification shall be of the same method as specified in paragraph 2.4.A,
except white letters on red background.

Identify the covers of all junction boxes and pull boxes installed above ceilings and in
unfinished spaces with branch circuit or feeder designations. Identification shall be done
with black felt tip permanent marker in a neat and readily legible manner.

Provide a typewritten adhesive label with an identification legend at the switchboard and at
each panelboard identifying the color coding of the ungrounded conductors being supplied
by the switchboard and each panelboard.

Indexing and Identification: After installations are complete, provide and mount under
sturdy transparent shield in the directory frame of each panel door a neat, accurate and
carefully typed directory properly identifying the lighting, receptacles, outlets, equipment
and rooms which each branch circuit breaker controls.

SAFETY SWITCHES:

A.

All safety disconnect switches shall be furnished in heavy duty quick-make, quick-break,
interlocking fusible or non-fusible, type as indicated on the drawings. Manufacturer shall
be the same as provided for switchgear and panelboards.

Provide enclosures clearly marked for maximum voltage, current and horsepower rating,
and:

1. Indoors: NEMA Type 1.
2. Outdoors or Damp or Wet Locations: NEMA Type 3R.
3. Hosedown and Splashing Water Locations: NEMA Type 4.

Furnish and install disconnect switches at each motor location except where combination
switches and starters are furnished with equipment by others but are mounted by this
contractor.

Furnish and install weatherproof disconnect switch at each exterior located fan or motor
location.

Disconnect switches shall be of "lock-out" design to prevent opening of switch when in
"ON" position.

MOTOR STARTER/DISCONNECTS AND VFD’S:

A.

Combination motor starter/disconnects and variable frequency drives (VFD’s) will be
supplied by other trades for motor driven equipment provided by them.
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2.7

2.8

B. The electrical contractor shall install the starter/disconnects and VFD’s, and shall provide
all power wiring to the units and from the units to the motors they control.
CONDUCTORS:

A. Conductors shall be provided in Cerro Wire Manufacture or comparable product in

Southwire or Republic Wire.

All feeder conductors shall be copper rated 600 volts, 90 deg. C., dry and wet locations,
Type XHHW-2, color coded.

All branch lighting and power conductors shall be copper rated 600 volts, 90 deg. C., dry
and wet locations, Type XHHW-2, color coded.

Grounding electrode conductors and bonding conductors shall be soft drawn copper,
ASTM B3 solid bare copper for sizes smaller than #8AWG, ASTM B8 concentric stranded
bare copper for sizes #8AWG and larger.

Minimum gauge conductors shall be #12 AWG. Increase to #10 AWG for runs exceeding
75'-0", and #8AWG for runs exceeding 150'-0".

Wire Size #8 AWG and larger shall be stranded. Wire of size smaller than #8 AWG shall
be solid.

Wire and cable conductors shall be soft drawn copper with conductivity of not less than 98
percent of ANSI Standard for annealed copper. Aluminum conductors shall not be used.

Type 'MC' Cable:

1. Shall be a factory assembly of copper type "THHN' conductors including a green
insulated equipment grounding conductor, with a mylar tape overall assembly
covering, housed in a continuous interlocking galvanized steel sheath. Provide
with optional insulated bushings.

2. May only be used in dry locations for single phase lighting and receptacle branch
circuit wiring where concealed from view above accessible ceilings or in stud
walls.

3. Shall not be used in damp or wet locations, where exposed to view, in masonry

walls, above non-accessible ceilings, for HVAC equipment, for equipment
requiring 3-phase power, for branch circuit homeruns, or for closing connections
to panelboards.

4, Shall be as manufactured by AFC Cable Systems, Southwire, or CME.

5. Metal clad cable connectors shall be malleable iron set screw type connectors.

OUTLET, JUNCTION AND PULL BOXES:

A.

B.

Provide outlet boxes as required for a complete installation.

Outlet boxes for flush (concealed) work shall be code gauge galvanized steel and shall be
of shapes and sizes to suit their respective locations and installations, and shall be provided
with covers to suite their function and installation. Outlet boxes shall be equipped with
fixture stud or straps where required.
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The minimum box size for all flush wall outlet boxes shall be nominal 4 11/16” square x 2
1/8” deep (2-gang) except where noted differently on the drawings. Provide larger size
outlet boxes, or gangable type boxes where required for the installation.

For lighting outlets, provide standard 4” octagon units with 4” round flat covers. Provide
3/8” malleable iron fixture studs and box hangers where required. For lighting fixtures
make final connection with flexible conduit of sufficient length to allow fixtures to be
repositioned.

Surface mounted boxes for switches and receptacles shall be 1-1/2" minimum deep.

For exposed work, provide drawn-type boxes with galvanized steel crushed corner exposed
work covers. Provide cast boxes for work exposed to wet locations and where called for
on the drawings.

For above ground pull boxes, provide galvanized code-gauge sheet steel units with screwed
on covers, of size and shape required to accommodate wires without crowding, and to suit
the location. Provide pull boxes as specified herein, as required for job conditions, and as
follows:

1. Indoors: NEMA Type 1.
2. Outdoors or Damp or Wet Locations: NEMA Type 3R.
3. Hosedown and Splashing Water Locations: NEMA Type 4.

2.9 WIRING DEVICES:

A.

All devices shall be furnished in Hubbell or comparable product in Cooper or Leviton.
Devices specified herein are based on Hubbell unless otherwise noted. Device colors shall
be as directed by the Engineer.

Lighting Switches:

1. Toggle Type: Institutional Heavy Duty specification grade, flush mounting, quiet
operation AC type with abuse resistant colored nylon toggle operator, heat
resistant composition plastic housing, silver cadmium oxide contacts and copper
alloy spring contact arm. Rated at 120-277 VAC, capable of full capacity on
tungsten or fluorescent lamp load. Designed for side or back wiring with up to No.
10 wire, and with #8 brass terminal screws.

20 AMP 30 AMP
Single Pole #HBL1221 #HBL3031
Two Pole #HBL1222 #HBL3032
Three way #HBL1223 #HBL3033
Four way #HBL1224 -
2. Switch with lighted toggle pilot or pilot light toggle: same as toggle type except

with clear polycarbonate lighted toggle(light on with load off) or red
polycarbonate pilot light toggle (light on with load on).

20 AMP 30 AMP
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2.10

C.

FUSES:

Lighted Toggle #HBL1221ILC -
Pilot Light #HBL1221PL #HBL3031PL

3. Lock Key Type: Same as toggle type except with key operator.

20 AMP
Single Pole #HBL1221L
Two Pole #HBL1222L
Three Way #HBL1223L
Four Way #HBL1224L

Receptacles:

1. Single and duplex convenience receptacles shall be heavy duty specification grade,
2 pole, 3 wire grounding, NEMA 5-20R, rated 20AMP at 125 Volts AC.
Receptacles shall have a one-piece all brass wrap around mounting strap with
integral ground contacts and ground tension retaining clips, tandem bypass
contact, heat resistant thermoplastic rynite base, and high impact nylon face.
Receptacles shall be back and side wired, shall have a back wired green ground
terminal, automatic ground clip, and threaded brass square head center rivet
assembly.

Single Receptacle #HBL5361
Duplex Receptacle #HBL5362WR
2. Ground Fault Duplex convenience receptacles shall be heavy duty specification

grade, 2 pole, 3 wire grounding, NEMA 5-20R, rated 20AMP at 125 volts AC.
Receptacles shall have a solid brass wrap around mounting strap with pre-
tensioned ground contacts, tandem modified bypass contacts, all glass circuit
board with conformal coating for superior moisture immunity, 7 noise filtering
capacitors, heat resistant thermoplastic base and high impact nylon face.
Receptacles shall be back and side wired and shall have a green ground terminal.

Duplex GFCI Receptacle #GFR5362SG

Cover Plates:

L.

Cover plates shall be specification grade non-magnetic Type 302 stainless steel,
brushed finish. Where multiple devices are ganged together they shall be mounted
under a common cover plate. Provide switch and receptacle combination plates
where switches and receptacles are located together. Cover plates shall be
furnished in same Manufacturer as devices.

Weatherproof enclosures for outdoor GFCI receptacles shall be cast aluminum,
single gang vertical Hubbell #WP26M or single gang horizontal Hubbell
#WP26MH. Enclosures shall include gasket and mounting screws, shall have %4”
diameter padlock holes, and shall have large cord openings for use with cover
closed.
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A.

Provide current limited, non-renewable fuses, Bussman, Littelfuse, or Gould, UL class J up
to 600 Amp and Class L over 600 Amp.

Fuses shall be rated 600V or less A.C., UL listed, and have minimum interrupting rating
of 200,000 rms amperes with peak let-through current and maximum clearing values
within prescribed UL limits. Fuses for motor feeders or motor circuits shall be Class
RK-5 of voltage classification rated for motor with minimum interrupting capacity of
200,000 rms amperes and with minimum time delay of ten seconds at 500%.

2.11  BACKBOARDS:

A.

Backboards shall be constructed of fire retardant plywood sheets, 4’ x 8’ x ¥4”.

1. Paint backboards on all sides with two coats of light gray fire-resistant paint prior to
mounting equipment.

2. Mount backboards on unistrut channel supports.

Provide backboards where indicated on the drawings and for mounting all surface mounted
electrical panelboards.

2.12 ACCESS PANELS:

A.

Provide access panels for electrical equipment and wiring splices which are not readily
accessible. This includes electrical equipment and wiring splices installed above hung
ceilings which are not readily removable, within walls, inside chases, or inside dead cavity
spaces.

Access panels shall be prime painted steel, with screwdriver lock, shall bear the same fire
rating as the wall or ceiling in which they are installed, and shall be of sufficient size for
wiring splice access or electrical equipment removal and replacement. Access panels shall
be provided in Milcor manufacture, or approved equal. Provide Milcor Type A in
acoustical tile surfaces, Type K for plastered surfaces, and Type M for masonry
construction.

2.13  OTHER MATERIALS:

A.

Provide other materials, not specifically described but required for a complete and proper
installation, as selected by the contractor subject to the approval of the engineer.

PART 3 - EXECUTION

3.1 GENERAL:

A.

Unless specifically noted or shown otherwise, install all equipment and material specified
herein or shown on drawings whether or not specifically itemized herein. PART 3 covers
particular installation methods and requirements peculiar to certain items and classes of
materials and equipment.
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B.

Examine the areas and conditions under which work of this Section will be performed.
Correct conditions detrimental to timely and proper completion of the work. Do not
proceed until satisfactory conditions are corrected.

The electrical drawings are diagrammatic, but are required to be followed as closely as
actual construction and work of other trades will permit. Where deviations are required to
conform with actual construction and the work of the other trades, make such deviations
without additional cost to the Owner.

Data indicated on the drawings and in these specifications are as exact as could be secured,
but their absolute accuracy is not warranted. The exact locations, distances, levels and
other conditions will be governed by actual construction and the drawings and
specifications should be used only for guidance in such regard.

Verify all measurements at the building. No extra compensation will be allowed because
of differences between work shown on the drawings and actual measurements at the site of
construction.

Do not scale drawings. Scale indicated on drawings is for establishing reference points
only. Actual field conditions shall govern all dimensions.

Coordinate:

1. Coordinate as necessary with other trades to assure proper and adequate provisions
in the work of those trades for interface with the work of this Section.

2. Coordinate delivery of electrical equipment to project prior to installation.

Equipment stored for an extended period of time prior to installation may be
subject to rejection by Architect.

3. Coordinate the installation of electrical items with the schedule for work of other
trades to prevent unnecessary delays in the total work.
4. Where electrical items are shown in conflict with locations of structural members

and mechanical or other equipment, provide required supports and wiring to clear
the encroachment.

5. Prior to roughing, the contractor shall obtain exact fixture and device locations
from the Owner. Outlet and fixture locations shown on the drawings are to be
used

for general reference only. Roughing of fixtures and outlets shall not proceed until
exact locations, heights, and orientations of fixtures and outlets have been agreed
upon with the Owner.

6. Arrange installation to provide access to equipment for easy maintenance and
repair.

3.2 INSTALLATION OF RACEWAYS AND FITTINGS:

A.

Install wire and cable in approved raceways as specified and as approved by authorities
having jurisdiction.

All conduits shall be concealed from view above ceilings, in chases, and in walls.
Conduits may only be installed exposed to view in mechanical and electrical rooms and
where run overhead in rooms without ceilings
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C. Run conduit and cable parallel to or at right angles with lines of the building, to present a
neat appearance.

L. Make bends with standard conduit elbows or conduit bent to not less than the same
radius.
2. Make bends free from dents and flattening.
D. Provide code sized conduit unless a larger size is shown on the drawings or specified

herein. Minimum size shall be %4 diameter.

E. Securely and rigidly support conduit and MC cable throughout the work with approved
conduit clips and hangers all in conformance with code seismic requirements.

1. Do not use mechanics wire for supporting conduit or MC cable.

2. Do not support conduits on hung ceilings or from mechanical or electrical
equipment.

3. Steel supports and racks shall be galvanized steel channel and fittings, unistrut or
approved equal.

4. Provide clamps and support rods as required.

5. Steel support rods or support bolts for conduits shall be 1/8 inch diameter for each

inch or fraction thereof of diameter of conduit size, but no rod or bolt shall be less
than %4” in diameter.

6. Horizontal and vertical conduit supports shall not be more than 10* apart or more
than 1’ from any fitting.
7. Install conduit and MC cable so it is not in contact with, or resting on, plumbing,

fire protection, or HVAC equipment, piping, or ductwork.
F. Do not install conduit runs exposed on the building exterior.

G. Maintain at least 3” clearance between conduits and heating pipes when running parallel to
these pipes, and at least 1” clearance when running perpendicular to these pipes.

H. Provide double locknuts on all conduits terminating in sheet metal enclosures. Provide
grounding bushings on all feeder conduits.

L Provide expansion couplings for rigid metallic and non-metallic conduits where such
conduits are subject to thermal expansion and contraction. Provide combination
deflection/expansion couplings for metallic and non-metallic conduits where such conduits
cross through building expansion joints.

J. Provide full wall steel flexible conduit for all conduit penetrations through fire walls. Full
wall steel flexible conduit shall be 3-hour through penetration fire wall rated.

K. Install link-seal waterproof seals around all conduit penetrations through basement walls,
floors, or foundation walls.

L. Where conduit is installed underground or is exposed to weather or wet areas make all

joints watertight. Seal all site work open conduit ends containing conductors water tight.
Cap all site work open conduit ends that do not contain conductors.
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M.

Provide necessary sleeves and chases where conduits and cables pass through floors, walls,
ceilings, and roofs, and provide other necessary openings and spaces, all arranged for in
proper time to prevent unnecessary cutting. Perform cutting and patching in accordance
with the provisions for the original work.

Provide offsets prior to entrance into outlet boxes and other electrical equipment for proper
adjustment to finished building surfaces. Exercise care when roughing-in conduits which
turn up or down to surface mounted panelboards or cabinets, so that conduit extensions to
cabinet will be fitted close to wall. Where possible, provide back entry into surface
mounted boxes or equipment items.

Install rigid galvanized steel conduit with ends cut square without sharp edges, threaded,
and [.D. reamed to remove any burrs. Field made bends shall be of equivalent radius as
factory made bends. Exposed threads shall be kept to a minimum.

Seal around all conduit and cable penetrations through fire rated walls and ceilings with
3M Brand CP25N/S fire barrier caulking.

Carefully clean and dry all conduit before installation of conductors. Do not pull wires
into conduit system until building roof and walls are weather-tight and all rough plastering
is completed. Provide Prime conduit plugs and end caps to exclude dust, moisture, plaster,
or mortar while building is under construction.

Lubricants or cleaning agents which might have deleterious effect on conductor coverings
shall not be used for drawing conductors into raceways.

Provide minimum 3/16 inch diameter twisted nylon fish cord in all empty raceways.
Provide tag on each end indicating location of other end. Fish cord shall have minimum of
200 pounds tensile strength.

All wiring shall be installed in electrical metallic tubing unless otherwise specified herein
or called for on the drawings.

1. Where conduit is installed underground (buried), provide PVC conduit.

2. Where conduit is installed embedded in cinder concrete, provide rigid galvanized
steel conduit.

3. Provide intermediate steel conduit for exposed conduit installed below 7 feet in
areas such as mechanical rooms, or where subject to physical abuse.

4. Use flexible conduit for final connections to motor driven equipment, recessed
light fixtures, transformers, or where subject to vibration. Where such equipment
is located in wet areas or exposed to weather use liquid-tight flexible conduit.
Flexible connections shall be minimum of 18 inches and maximum of 6 feet long
with grounding conductor. Flexible connections shall be used prior to attachment
of conduit to equipment housing.

SLEEVES:

A.

Provide EMT sleeves for each conduit and cable passing through interior walls, partitions,
and floors.
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L. Set pipe sleeves in place before wall, floor, or partition is finished.
2. Support conduit and cable free from sleeves.
3. Provide sleeves two pipe sizes larger than the conduit or cable passing through, or

provide a minimum of }%” clearance.

B.  Provide chrome plated escutcheon plates for each sleeve where exposed to view in finished
areas.

C.  Provide GPT Industries WSG galvanized steel wall sleeves for each conduit passing
through basement walls or foundation walls. Galvanized steel wall sleeves shall be
schedule 40 steel pipe in sizes through 10 diameter and shall have a 0.375” wall thickness
for sizes 127 diameter and larger. WSG galvanized steel wall sleeves shall have a 2” collar
(water stop) at the mid-point of the sleeve. The 2” collar shall be continuously welded on
both sides to the sleeve. Provide GPT Industries Link-Seal modular waterproof seals at all
foundation wall sleeves. Where penetrating existing basement or foundation walls provide
a core drilled penetration and Link-Seal modular waterproof seal without the galvanized
steel wall sleeve.

D. Caulk the space between sleeve and conduit or cable using 3M Brand OP25N/S  fire
barrier caulking.

E. Fireproof all penetrations made in fire rated walls or floors with UL approved materials to
prevent passage of fire and smoke and maintain original fire rating of floors or walls.

3.4 CONDUCTOR INSTALLATION:

A. General:
1. The interior of all conduits shall be cleared of burrs, moisture, dirt and
obstructions before wires are pulled.
2. Lubricant for pulling wires shall be inert to cable and conduit, shall not in any way

restrict ease of pulling through conduit with passage of time, and shall be special
lubricant designed specifically for cable pulling and shall be chemically
compatible with cable.

B. Color Coding:

1. Consistent phase identification of all conductors shall be maintained as follows:
120/208V 277/480V
Phase A Black Brown
Phase B Red Orange
Phase C Blue Yellow
Neutral Wire White Natural Grey

Provide colored plastic tape of specified color code identification for large size
conductors available only in black. Wrap tape three complete turns around
conductor, at ends and at connections and splices. Provide same color coding for
switch legs as corresponding phase conductor.

C. Minimum Conductor Sizes:
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1. The minimum branch circuit conductor size shall be #12AWG. Provide #10AWG
conductors for branch circuits where the conductor run exceeds 75 feet, and
#8AWG conductors where the conductor run exceeds 150 feet.

D. Provide the number of conductors required for a given branch circuit, or as required for
circuitry, whether indicated on the drawings or not.

E. Neutral Conductors:

1. All branch circuits shall be installed with a separate neutral conductor. Shared
neutrals for groups of branch circuits shall not be permitted.

F. Provide each circuit with a dedicated ground wire back to its respective panel ground bar.
Size all ground wires in accordance with NEC requirements. Use #12 minimum size.

G. MC cable may only be used in dry locations for single phase lighting and receptacle
circuits where concealed above hung ceilings or in stud walls. Homeruns shall be
conductors in conduit. MC cable shall not be used in masonry partitions, above non-
accessible ceilings, for branch circuit homeruns, or where exposed to view.

L. MC cable shall be supported from the building structure using hangers, clips, and
approved plenum rated plastic ties. In lay-in ceiling areas the cable shall not rest
on ceiling grid or tiles, and shall not be tied to the ceiling grid wire hanging

system. Do not use mechanics wire for supporting or securing MC cable.

H. Identify conductors passing through pull boxes, junction boxes, and wireways to indicate
circuit designation. Identify pull boxes and junction boxes as specified herein.

L Phase conductors shall be connected to phase supply mains in proper rotation to assure
balanced condition on panel. Circuit numbers assigned on drawings are for convenience
only. Provide typed circuit directories for all panelboards at conclusion of work,
representing circuits as actually connected to panelboard.

J. Branch circuit wiring and arrangement of home runs have been designed for maximum
economy consistent with adequate sizing for voltage drops, circuit ampacities and other
considerations.

1. Install the wiring with circuits arranged as shown on the drawings, except as
otherwise approved in advance by the Architect and Engineer.

2. Do not make changes and rearrange circuits without prior approval.

3. If more than 3 current carrying conductors are installed in one conduit they shall

be derated in accordance with the National Electric Code. Do not install more
than three 30 Amp single phase or four 20 Amp single phase circuits in the same

conduit.
K. Splices and Connections:
1. Makes splices electrically and mechanically secure with pressure-type connectors.
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3.5

3.6

a. For wires size #8AWG and smaller, provide solderless, screw-on
connectors, “Scotch-Lock” or equal, 600V rating, of size and type to
manufacturer’s recommendation, with temperature ratings equal to the
conductor insulation.

b. Make splices and terminations to conductors #0AWG and larger with
corrosion-resistant, high conductivity, pressure indent, hex screw or bolt
clamp connectors, with or without tongues, designed specifically for
intended service. Connectors for cables 250 kcmil and larger shall have
two clamping elements or compression indents. Terminals for bus
connections shall have two bolt holes. Splitbolt connectors, Burndy, Ilsco,
or Greaves, shall be acceptable for all splices of conductors #6AWG and
larger.

2. Insulate splices with a minimum of two layers of all weather, heavy duty, abrasion
resistant, 8.5 mil thick, 105 degree C. rated vinyl electrical tape where insulation is
required. Tape splices 1 % times the thickness of the conductor insulation.

3. Provide high conductivity copper alloy bolt-on lugs with pressure plate and socket
set screw or hex head screw to attach wire and cable to disconnect switches,
transformers, and other electrical equipment as required.

4. Provide cable reducing adaptor plugs where required for terminating oversize
cable to standard size equipment lugs. Conductor strands shall not be cut in order
to fit equipment lugs.

5. Provide antioxidant joint compound for all conductor connections.

OUTLET BOXES:

A.

Obtain exact locations of outlets and fixtures from Owner prior to roughing. Make
reasonable changes, as defined by Owner in location of outlets and equipment prior to
roughing, at no additional cost. Give particular attention to outlets installed in and around
casework.

All outlet boxes in finished areas shall be concealed from view above hung ceilings or
recessed (flush) in walls and floors. Outlet boxes may only be exposed to view or surface

mount type in mechanical and electrical rooms, for feeding items overhead in rooms
without ceilings, and for surface mount devices on existing walls.

Install outlet boxes at uniform heights and straight and true with reference to walls, floors,
ceilings and casework.

Provide knockout plugs in boxes with unused openings.

Secure all outlet boxes to building structure with metal straps, rods, or bolts independently
of entering conduits or cables.

Provide bar hanger outlets in hollow framed partitions with bar hanger secured to partition
studs with self-threading screws, or drill through hangers with Caddy or equal clips.

Provide horizontal separation for outlet boxes mounted on opposite sides of common wall.
Back to back or thru-wall boxes will not be permitted.

PULL BOXES AND JUNCTION BOXES:
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3.7

3.8

3.9

A. Provide pull boxes and junction boxes where shown on the plans and where required to
facilitate proper pulling of wires and cables. Install pull boxes no less than one every 100
ft. of straight horizontal conduit run, or three 90 degree bends, unless otherwise noted.

WIRING DEVICES:

A. Wherever possible install switches directly adjacent to the strike side of door. Check
architectural drawings for door swing.

B. Device mounting heights indicated below are general. Refer to drawings for special cases.
Mounting heights are to centerline of device whether shown on plans or indicated below.
Receptacles 1’-6” AFF Switches 4’-0” AFF

C. Install receptacles vertically with grounding posts at top of device, except locate grounding
post to left for horizontal mounting.

WIRING DEVICE PLATES:

A. Set plates so that all edges are in contact with mounting surface. Provide common device
plate for multi-device locations.

B. Provide electric outlet and switch sealers for all receptacles, switches and technology
outlets installed at exterior walls.

C. Align all wall plate screws with screw slots aligned in the vertical position.

MOTOR POWER AND CONTROL WIRING:

A.

Contractor shall provide and be responsible for the complete power wiring of all motors
and motorized equipment.

Furnish proper overload and short circuit protection for all new motors. Provide a
combination thermal overload and disconnect for switch all equipment using fractional

horsepower motors.

Check electrical connections and sizing of motor circuit protection and prevent damage to
motor and equipment from incorrect direction of rotation.

Provide mounting for motor and equipment disconnect switches adjacent to motor and
supported independent of motor.

Motor starters and disconnects, where grouped, shall be mounted on %4 thick fire retardant
plywood mounting boards painted with light gray fire resistant paint.

Provide interlock wiring where required for motors and controllers, whether shown on the
drawings or not.

Connections to miscellaneous building equipment:
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3.10

3.11

1. Wire to and connect to, all items of building equipment not specifically described
in this Section but to which electrical power is required.
2. Coordinate as necessary with other trades and suppliers to verify types, numbers

and locations of equipment.

GROUNDING SYSTEM:

A.

Provide a complete grounding system which will thoroughly ground the non-current
carrying metal parts of every piece of installed equipment, as described herein and as
indicated on the drawings.

System shall be mechanically and electrically connected to provide an independent return
path to the grounding sources.

Each grounding conductor shall have a minimum capacity of 25 percent of the rated
capacity of the equipment it grounds, unless otherwise indicated.

The minimum size of grounding conductors shall be No. 12 AWG copper. Insulation color
of grounding conductors shall be green.

Provide insulated throat grounding bushings at all feeder conduit connections to
switchboards, panelboards, disconnect switches, wireways, and pull boxes. Connect
grounding bushings within each enclosure, backbox, wireway, or pull box by #4 AWG
bare copper bonding conductor connected to a grounding lug welded to the enclosure,
backbox, wireway, or pull box.

Provide a separate green ground conductor for each feeder and branch circuit.

Grounding of Motors: Motors shall be grounded by connecting a green covered conductor
from a grounding bushing in the starter to the motor frame. Conductor shall be installed in
the conduit with the circuit conductors and terminated in the motor connection box,
providing the terminal is mechanically connected to the frame. If this is not feasible,
grounding conductor from the starter shall be extended through an insulated bushed
opening in the connection box and connected to motor base.

Tests: Entire system shall be thoroughly tested on completion for ground continuity and
capacity. Provide not more than 10 ohms resistance between main ground system and
equipment frame system neutral and/or derived neutral point.

SPECIAL REQUIREMENTS:

A.

Wiring shall be bundle tied where passing through pull boxes, wireways, and panelboards
in neat and orderly manner with plastic cable ties. Cable ties shall be Ty-Raps as
manufactured by Thomas & Betts, or equal.

Turn branch circuits and auxiliary system wiring out of wiring gutters at 90 degrees to
circuit breakers and terminal lugs.

Provide two spare 1 1/2 inch conduits for flush panels. Conduits shall extend from top
of each panel to one foot above hung ceilings, turn out from wall toward panel access
side and terminate with nylon bushing.
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D. Provide miscellaneous hardware and support accessories, including support rods, nuts,
bolts, screws, and other such items, with galvanized or cadmium plated finish, or other
approved rust inhibiting coatings.

E. Unload electrical equipment and materials delivered to site. Pay cost for rigging,
hoisting, lowering and moving electrical equipment on site, in building or on roof.
During construction provide additional protection against moisture, dust accumulation
and physical damage of electrical equipment. Provide temporary heaters within units, as
approved to evaporate excessive moisture and provide ventilation as required.

3.12  TESTING AND INSPECTION:

A. Provide personnel and equipment, make required tests, and secure required approvals from
the Architect and governmental agencies having jurisdiction.

B. When material and/or workmanship is found to not comply with the specified requirements,
within three days after receipt of notice of such non-compliance remove the
non-complying items from the job site and replace them with items complying with the
specified requirements, all at no additional cost to the Owner.

C. Perform all required adjustments and settings. Verify and correct deficiencies as necessary
including voltages, tap settings, trip settings and phasing of equipment from distribution
system to point of use.

D. Provide all necessary testing equipment.

E. Test wiring, buswork, and connections for continuity and ground by “megger” test.
Minimum insulation resistance between conductors and ground shall be as follows:

1. For circuits of #14 or #12 AWG wire: 1,000,000 ohms.

2. Conductor current carrying capacities from 25 to 50 amperes, inclusive:
250,000 ohms.

3. Conductor current carrying capacities from 51 to 100 amperes, inclusive: 100,000
ohms.

4. Conductor current carrying capacities from 101 to 200 amperes, inclusive:
50,000 ohms.

5. Conductor current carrying capacities from 201 to 400 amperes, inclusive:
25,000 ohms.

6. Conductor current carrying capacities from 401 to 800 amperes, inclusive:
12,000 ohms.

7. Conductor current carrying capacities over 800 amperes: 5,000 ohms.

F. Main ground electrode system shall not exceed 10 ohms unless specified otherwise.

L. Verify ground resistance by ground continuity test between main ground system
and equipment frame system neutral and/or derived neutral point.

2. Perform ground continuity test by passing minimum of ten Amps DC between
ground reference system and ground point. Calculate resistance by voltage drop
method.

BASIC ELECTRICAL MATERIALS & METHODS 260500-18



TOWN OF GLASTONBURY- VARIOUS SCHOOLS HVAC REPLACEMENT
GLASTONBURY HIGH SCHOOL GYMNASIUM GL#2025-25
STATE PROJECT #054-006

3.13

3.14

G.

H.

In the Owner’s Presence:

L. Test all parts of the electrical system and prove that all such items provided under
this Section function electrically in the required manner.

Balance all panels as follows:

1. Turn on all lighting and equipment served by a panel and measure the current in
each branch circuit phase and neutral conductor and in each phase and neutral bus-
bar. Log all measurements taken and then correct imbalance by substituting branch
circuits from phase to phase until optimum balance is achieved. Log all final
current measurements and submit for the Engineer’s review.

2. Also measure and log voltages between each phase bus-bar and between each phase
bus-bar and neutral bus-bar and submit measurements for the Engineer’s review.

PROJECT COMPLETION:

A.

Upon completion of the work of this Section, thoroughly clean all exposed portions of the
electrical installation, removing all traces of soil, labels, grease, oil and other foreign
material, and using only the type cleaner recommended by the manufacturer of the item
being cleaned.

Vacuum all exteriors and interiors of switchboards, panelboards, safety switches, and
equipment racks to remove all dust, dirt, cable clippings, etc.

Equipment with damage to painted finish shall be repaired to satisfaction of the Owner.

On the first day the facility is in operation, for at least eight hours, at a time directed by the
Owner, provide a qualified foreman and crew to perform such electrical work as may be
required by the Owner.

Thoroughly indoctrinate the Owner’s operation and maintenance personnel in the contents
of the operations and maintenance manual required to be submitted under these
Specifications.

EQUIPMENT SPECIFIED:

A.

Contractor shall furnish equipment or systems in manufacturers specified or named herein
or on the drawings. No other manufacturers shall be considered.

END OF SECTION 26 05 00
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