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SECTION 210500 - COMMON WORK RESULTSFOR FIRE SUPPRESSION

PART 1- GENERAL

11 SECTION INCLUDES
A.  Pipe, fittings, valves, and connections for wet and dry sprinkler systems.
1.2 RELATED REQUIREMENTS
A.  Section 09 9123 — Interior Paint: Preparation and painting of fire protection piping systems.
B.  Section 21 1300 - Fire-Suppression Sprinkler Systems: Sprinkler systems design.
13 REFERENCE STANDARDS
A. ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Brazing
Qualifications; The American Society of Mechanical Engineers; 2010.
B. ASME B16.1 - Gray Iron Pipe Flanges and Flanged Fittings: Classes 25, 125, and 250; The
American Society of Mechanical Engineers; 2005.
C. ASME B16.3 - Malleable Iron Threaded Fittings, The American Society of Mechanical
Engineers; 1998 (R2006).
D. ASME B16.4 - Gray Iron Threaded Fittings; The American Society of Mechanical Engineers;
1998 (R2006).
E. ASME B16.5 - Pipe Flanges and Flanged Fittings; The American Society of Mechanica
Engineers; 2009 (ANSI/ASME B16.5).
F. ASME B16.9 - Factory-made Wrought Steel Buttwelding Fittings, The American Society of
Mechanical Engineers; 2007.
G. ASME B36.10M - Welded and Seamless Wrought Steel Pipe; The American Society of
Mechanical Engineers; 2004.
H. ASTM AL3/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-
Coated, Welded and Seamless; 2010.
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SECTION 210500 - COMMON WORK RESULTSFOR FIRE SUPPRESSION

l. ASTM A135/A135M - Standard Specification for Electric-Resistance Welded Steel Pipe; 2009.

J. ASTM AT795/A795M - Standard Specification for Black and Hot-Dipped Zinc-Coated
(Galvanized) Welded and Seamless Steel Pipe for Fire Protection Use; 2008.

K. AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-lron Pressure Pipe and Fittings;
American Water Works Association; 2007 (ANSI/AWWA C111/A21.11).

L. AWWA C151/A21.51 - Ductile-lron Pipe, Centrifugally Cast, for Water; American Water
Works Association; 2009 (ANSI/AWWA C151/A21.51).

M. NFPA 13 - Standard for the Instalation of Sprinkler Systems; National Fire Protection
Association; 2010.

N. UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current
edition.

O. UL 262 - Gate Valves for Fire-Protection Service; Underwriters Laboratories Inc.; Current
Edition, Including All Revisions.

P. UL 312 - Check Valves for Fire-Protection Service; Underwriters Laboratories Inc.; Current

Edition, Including All Revisions.
14 SUBMITTALS

A.  See Section 01 3000 - Administrative Requirements, for submittal procedures.

B.  Product Data: Provide manufacturers catalogue information. Indicate valve data and ratings.

C.  Shop Drawings: Indicate pipe materials used, jointing methods, supports, floor and wall
penetration seals. Indicate installation, layout, weights, mounting and support details, and
piping connections. See 211300 for additional requirements.

D. Project Record Documents. Record actual locations of components and tag numbering.

E.  Operation and Maintenance Data: Include installation instructions and spare parts lists.

F. Maintenance Materials. Furnish the following for OWNER's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Valve Stem Packings. Two for each type and size of valve.
15 QUALITY ASSURANCE
A. Manufacturer Qualifications. Company specializing in manufacturing the Products specified in

this section with minimum three years documented experience.

MARIE DRAKE MIDDLE SCHOOL RENOVATION COMMON WORK RESULTS
CBJ Contract No. E12-205 FOR FIRE SUPPRESSION
Page 210500 - 2



16

SECTION 210500 - COMMON WORK RESULTSFOR FIRE SUPPRESSION

Installer Qualifications: Company specializing in performing the work of this section with
minimum 3 years experience. approved by manufacturer.

Valves. Bear UL label or marking. Provide manufacturer's name and pressure rating marked on
valve body.

Products Requiring Electrical Connection: Listed and classified as suitable for the purpose
specified and indicated.

DELIVERY, STORAGE, AND HANDLING

Deliver and store valves in shipping containers, with labeling in place.

Provide temporary protective coating on cast iron and steel valves.

Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

PART 2- PRODUCTS

21 FIRE PROTECTION SYSTEMS
A.  Sprinkler Systems: Conform work to NFPA 13.
B. Welding Materials and Procedures. Conform to ASME Code.
2.2 ABOVE GROUND PIPING
A. Sted Pipe: ASTM A795 Schedule 10 (3-inches and over only) or ASTM A53 Schedule 40,
black.

1. Sted Fittings: ASME B16.9, wrought steel, buttwel ded.

2. Cast Iron Fittings: ASME B16.1, flanges and flanged fittings and ASME B16.4, threaded
fittings.

3. Malleable Iron Fittings: ASME B16.3, threaded fittings.

4, Mechanical Grooved Couplings: Malleable iron housing clamps to engage and lock, "C"
shaped elastomeric sealing gasket, steel bolts, nuts, and washers, galvanized for
galvanized pipe. Couplings to fully encircle pipe and not U-bolt type. Similar to
Victaulic Style 75 or 77. Rolled groovetype. Cut groove not acceptable.

5. Exterior piping and fittings shall be galvanized schedule 40.

6. Piping over 3-inch size may be electrically welded, using backing rings and coated rods.
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SECTION 210500 - COMMON WORK RESULTSFOR FIRE SUPPRESSION

PIPE HANGERS AND SUPPORTS

Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron, adjustable swivel, split ring.

Hangers for Pipe Sizes 2 inches and Over: Carbon steel, adjustable, clevis.

Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

Wall Support for Pipe Sizesto 3inches: Cast iron hook.

Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel clamp.
Vertical Support: Steel riser clamp.

Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and concrete pier
or steel support.

Galvanized: Pipe hangers and supports shall be galvanized where in contact with galvanized
piping or installed outside of the building.

Provide temporary supports for sprinkler piping as required where ceiling systems are being
demolished.

PART 3- EXECUTION

31 PREPARATION
A. Ream pipe and tube ends. Remove burrs.
B. Remove scaleand foreign material, from inside and outside, before assembly.
C. Prepare piping connections to equipment with flanges or unions.
3.2 INSTALLATION
A. Ingal sprinkler system and service main piping, hangers, and supports in accordance with
NFPA 13.
B.  Route piping in orderly manner, plumb and parallel to building structure. Maintain gradient.
C. Install piping to conserve building space, to not interfere with use of space and other work.
D Group piping whenever practical at common elevations.
E.  Sleeve pipes passing through partitions, walls, and floors.
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SECTION 210500 - COMMON WORK RESULTSFOR FIRE SUPPRESSION

F. Install piping to alow for expansion and contraction without stressing pipe, joints, or connected
equipment.

G.  Pipe Hangers and Supports:

1 Install hangers to provide minimum 1/2 inch space between finished covering and
adjacent work.

2. Place hangers within 12 inches of each horizontal elbow.

3. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe
movement without disengagement of supported pipe.

4, Support vertical piping a every other floor. Support riser piping independently of
connected horizontal piping.

5. Where several pipes can beinstalled in parallel and at same elevation, provide multiple or
trapeze hangers.

6. Prime coat exposed steel hangers and supports. Refer to Section 09 9000. Hangers and
supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not
considered exposed.

H.  Slope piping and arrange systems to drain at low points. Use eccentric reducers to maintain top
of pipelevel.

l. Prepare pipe, fittings, supports, and accessories for finish painting. Where pipe support
members are welded to structural building framing, scrape, brush clean, and apply one coat of
zinc rich primer to welding. Refer to Section 09 9123.

J. Die cut threaded joints with full cut standard taper pipe threads with red lead and linseed oil or
other non-toxic joint compound applied to male threads only.

K.  Providedrain valves at main shut-off valves, low points of piping and apparatus.

L.  Coordinate closely with al other Contractors. In general, pitched waste and vent piping and
ductwork shall take preference in location within the Project area. Sprinkler piping shall be
installed in structural joist space throughout, except where conflicts with ductwork and piping
will not occur. Coordinate required beam penetrations with Structural Engineer and Architect.
Coordination of all drain vaves, and other equipment requiring access and maintenance
procedures is required with all building components during construction for maximum
accessibility and proper location as intended.

END OF SECTION 210500
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SECTION 211300 - FIRE SUPPRESSION SPRINKLERS

PART 1- GENERAL

11

A.

12

B.

13

14

15

SECTION INCLUDES

Wet-pipe sprinkler system.

RELATED REQUIREMENTS

Section 21 0500 - Common Work Results for Fire Suppression: Pipe, fittings, and valves.

REFERENCE STANDARDS

NFPA 13 - Standard for the Installation of Sprinkler Systems; National Fire Protection
Association; 2010.

UL (FPED) - Fire Protection Equipment Directory; Underwriters Laboratories Inc.; current
edition.

SUMMARY OF WORK

Replace al sprinkler heads in the Project Areas including remodeled classrooms, remodeled
toilet rooms and nurse' s areas, Janitor rooms, and the gym. Modify the existing sprinkler piping
to provide coverage for all remodeled project areas. In addition:

1 Replace all sprinkler heads in project areas including pendent and upright heads serving
concealed celling area above the project areas.

2. Coverage shall be provided for above and below ceiling for entire project area.

4. Contractor shall provide connections to the existing sprinkler system as required
hereunder.

Demoalition of Existing Material, Equipment, and Systems:

1. Sprinkler Contractor shall be available during Demolition Work for coordination and
assistance for related Work.

WORK INCLUDED

The Mechanical Work is governed by the entire Specifications and not just Division 21. The
entire Specifications must be examined for requirements relating to the Work hereunder. The
Work covered by this and all other Mechanical sections consists of furnishing labor, equipment,
and materials in accordance with the Specifications or Drawings, or both, together with any
incidental items not shown or specified which can be reasonably inferred or taken as belonging
to the Work and necessary in good practice to provide a complete system described or shown as

MARIE DRAKE MIDDLE SCHOOL RENOVATION FIRE SUPPRESSION SPRINKLERS
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SECTION 211300 - FIRE SUPPRESSION SPRINKLERS

intended.

Coordinate shutdown of systems with Juneau School District Maintenance Personnel. Contact
name and phone number will be available through ARCHITECT.

Continuity of Mechanical Systems for the Building: Continuity of Mechanical systems for
building sprinkler, plumbing, heating, and ventilation systems during demolition and new work
shall be the responsibility of the CONTRACTOR. Building sprinkler systems shall be
operational during occupied periods in non-project areas. Shutdown of systems shall not affect
Occupied portions of the building except when coordinated with the School District and the
ARCHITECT. Seeparagraph 1.5D. Cooperative Work this Section.

Demoalition of and Connection to Existing Material, Equipment, and Systems:

1 Where select piping and ductwork systems are shown to be partially removed for

connection, prepare and protect the connection points appropriately to ensure later

continuity of Work. CONTRACTOR shall provide all temporary supports as required
and completely replace material and equipment that are not suitably protected during
construction and becomes damaged.

Work in occupied areas must be coordinated and approved by the ARCHITECT.

CONTRACTOR shall provide al temporary caps for piping as required.

CONTRACTOR shall remove all temporary provisions when the Work is completed or

earlier if required.

4, Where items are shown to be removed such as piping or ductwork it is to be assumed that
this includes the removal of the respective system including but not limited to pipe and
duct hangers, supports, conduit, wiring, valves, and other related trim and appurtenances.

5. Sprinkler Contractor shall be available during Abatement Work and Demolition Work for
coordination and assistance for related Work. Sprinkler Contractor shall locate, isolate,
and drain piping systems to be removed.

6. Concrete wall and floor penetrations required. Saw cut or core drill as required. Sleeve
penetrations. Coordinate with Architect for structural beam penetration approvals.

whmn

SUBMITTALS

General: Provide submittals according to Conditions of Contract, Division 1 Specifications
Sections, and as required hereunder. Drawings and general provisions of the contract including
General, Supplementary Conditions, and all Division 1 Specification Sections, apply to this
Section. Approval of the data shall not eliminate responsibility for compliance with the
Drawings or Specifications unless specific attention has been called in writing to proposed
deviations at the time of transmittal of the data and such deviations have been approved, not
shall it eliminate the responsibility for freedom of errors of any sort in the data. All Mechanical
submittal datafor Project construction isto be turned in for approval at the same timein order
for an efficient review process. Partial submittals may be rejected until the full submittal is
received.

See Division 1 - Submittals, for submittal procedures.

Specific Products. Trade names and catal og numbers of manufactured products included herein
are intended to indicate the type, size and grade of quality of equipment and materials required
and such equipment and materials are approved for installation subject to full compliance with
the Specifications. Except where single manufacture is specified for standardization, requires
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SECTION 211300 - FIRE SUPPRESSION SPRINKLERS

for approval of other manufacturers than those specified must be accompanied by complete
descriptions including overall dimensions, performance data, and, if catalog material,
identification of specific products or items proposed.

D. Shop Drawings:

1

Submit coordinated shop drawings of the sprinkler system. Provide shop drawings of entire
project areaincluding al features, piping, heads, valves, hangers, bracing, accessories, and
systems connections. Include separate ceiling plans detailing head locations, lighting,
diffusers, grilles, speakers, and other ceiling obstructions.

Indicate pipe material used, joint methods, supports, and floor and wall penetrations seals.
Indicate installation, layout, heights, weights, mounting and support details, and piping
connections. Show all related systemsin light format for coordination such as ductwork,
lights, etc.

Indicate calculations, detailed pipe layout, hangers and supports, sprinklers, components
and accessories. Indicate system controls. Existing system was designed using pipe
schedule method.

Submit shop drawings to ARCHITECT and then approved shop drawings to authority
having jurisdiction for code official approval.

E. Submittal Format: All datashall be submitted at one time in neatly bound loose-leaf three ring
binders with pockets and tabulated in order of Specification Division 21. All data shall be typed,
minimum 10 point font, not exceptions. Data submitted that is not conforming to these
specification requirements will be returned without reviewing and will need to be resubmitted at
Contractors sole complete cost.

1

2.

Each binder shall have a set of separators with index tabs A to Z. Tabs are to be printed
type. Slip in tabs not acceptable.

Thefirst page shall be a cover sheet with project name, address, data, submittal product
name, all applicable contractors and contact information, and all applicable consultants and
contact information.

Second page shall be a submittal manual index of all project Specification sections with
respective tab numbers, and respective book number, if applicable.

The first page of each manuals section shall be an index of the respective project
Specification section and number with each product name, manufacturer name and model
number.

Each manuals section shall be labeled and certified by mechanical Subcontractor that the
data presented is in accordance with project Specifications. Index sheet in front of
completed diner listing each piece of equipment or material submitted.

Product Datato be utilized shall be flagged and noted and all other data shall be crossed
out or otherwise flagged that it is not in the project.

Data shall be inserted in bindersin order of Specification number. Specification number
shall be clearly labeled on the each submittal page.

F. As-Built Drawings. As-Built drawings shall be required at a minimum at final submittal. As-
builts shall accurately show all changes for Contract Document for piping, ductwork, and
equipment. As-Built drawings shall be updated daily and available for inspection on-site by the
ARCHITECT.

G. Maintenance Materials. Furnish the following for OWNER's use in maintenance of project.

1

Extra Sprinklers: Type and size matching those installed, in quantity required by

MARIE DRAKE MIDDLE SCHOOL RENOVATION FIRE SUPPRESSION SPRINKLERS
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SECTION 211300 - FIRE SUPPRESSION SPRINKLERS

referenced NFPA design and installation standard. Minimum of two for each type head.
2. Sprinkler Wrenches: For each sprinkler type.

F. Operation and Maintenance Data: See Division 1 for the number of sets of datato be provided
for submittal and additional requirements. Provide a minimum of four (4) copies. The
following data shall be provided to the ARCHITECT for approval 30 days prior to the request
for Substantial completion inspection. The data shall be provided complete at one time. Partia
or separate data will be returned for completion. The valve directory and nameplate directory
may be provided for approval previous to the other data. The first section of the O&M Manual
shall be aslisted in the following subparagraphsin order presented hereunder. All of the
following subparagraphs sections shall be furnished with permanent plastic see through covers.
See requirements under 1.6 E for additional submittal and formatting requirements.

1. Cover and Index sheetsasin 1.6 E above.

2. Description of systems and operating instructions: The Contractor shall prepare a brief
written description of all new and modified systems, explaining how the systems operate
and indicating the proper settings of controls and switches. The instructions are to include
all information required for the proper operation of the systems. Technical knowledge on
controls or adjustments requiring specialized technicians should not be included in the
instructions.

3. Manufacturers literature: Manufacturers' instructions for operation and maintenance of all
mechanical equipment and specialties, including replacement parts lists, capacity curves or
charts, equipment data sheets, manufacturers' literature on the equipment, and as-built
wiring diagrams and control drawings, all suitable for side binding to 8-1/2 x 11 inch size.
All data not applicable to the job is to be crossed out or deleted. Manualsturned in for
review with non-applicable data not crossed out shall be returned to the Contractor.

4. Maintenance instructions. Typewritten instructions for the maintenance of the systems,
listing each service required on all of the mechanical equipment, including inspections,
lubrication, cleaning, checking, and all other operationsrequired. Thelististo include all
types of bearings installed on the equipment and the type of lubricant required.

5. Maintenance schedule: List of each item of mechanical equipment requiring inspection,
lubrication, cleaning, or service including the type of bearings and type of lubricating
means for each piece of equipment. Each item of equipment isto be listed separately with
the service required. List to include the times during the year when such inspection and
maintenance shall be performed. The specific maintenance required shall be referenced
back to the maintenance instructions.

6. Instructions To Personnel: The sprinkler Subcontractor shall instruct operating personnel in
the operation and maintenance of the systems before accepting the responsibility of
operation and maintenance of the systems.

7. Qudlification Data: For sprinkler pipe fitters.

H. Shop Drawings: Verify on-site as-built conditions during demolition of construction if required
where system is concealed. Indicate pipe materias used, jointing methods, supports, floor and
wall penetration seals. Indicate installation, layout, weights, mounting and support details, and
piping connections. Shop drawings shall be coordinated and corrected with all other disciplines
for interference and location of existing and new conditions prior to submittal to ARCHITECT.
Shop drawings shall show al sprinkler piping and heads in project areas with connections to
nearby mains.

I.  Submit prior to Substantial Completion Inspection and Final Inspection a detailed list of
equipment and systems that will NOT be completed for the completion date. Include status and
MARIE DRAKE MIDDLE SCHOOL RENOVATION FIRE SUPPRESSION SPRINKLERS
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A.

B.

C.

SECTION 211300 - FIRE SUPPRESSION SPRINKLERS

information of deficiencies from all previous inspection reports.

Submit prior to Re-inspections of Substantial Completion Inspections, if applicable, and the
Final Inspection a marked copy of the previous Engineers Inspection Reports detailing all items
that have been completed and al items that have not been completed with reasons thereof. Re-
inspection or Final Inspection will not occur until receipt of thislist.

COOPERATIVE WORK

The Work hereunder shall be coordinated between various mechanical Sections and with the
Work specified under other divisions or contracts toward rapid completion of the entire Project.
If any cooperative Work must be altered due to lack of proper supervision hereunder, or failure
to make proper provisions in time, then the Work hereunder shall include all expense of such
changes as are necessary to be made in the Work under other divisions and contracts, and such
changes shall be directly supervised by the ARCHITECT and shall be made to the satisfaction
of the ARCHITECT.

In general pitched piping and ductwork shall take preference in location within the Project area.
Coordination of all drain valves, duct access doors, and other equipment requiring access and
maintenance procedures is required with al building components during construction for
maximum accessibility and proper location as intended.

Protection of existing mechanical material and equipment during selective demalition shall be
the responsibility of the CONTRACTOR and coordinated with the respective Contractors. The
CONTRACTOR shall provide temporary supports for all material and equipment. The
CONTRACTOR at no cost to the Owner shall replace any existing material or equipment
damaged during selective demolition due to insufficient protection. Coordination with all
disciplinesisrequired.

Temporary Utilities: In addition to requirements hereunder see Division 1. Continuity of
Mechanical systems for building sprinkler systems during demolition and new Work shall be
the responsibility of the CONTRACTOR. Shutdown of systems shall not affect Occupied
portions of the building except when coordinated with Juneau School District (JSD) and JSD
Maintenance. Sprinkler systems shall be active at al timesin Occupied areas.

1 Protection of existing mechanica material and equipment during selective demolition
shall be the responsibility of the CONTRACTOR and coordinated with the respective
Sub Contractor. The CONTRACTOR shall provide temporary supports for al material
and equipment. The CONTRACTOR at no cost to Owner shall replace any existing
materials or equipment damaged during selective demolition due to insufficient
protection. Coordinate with all disciplines and phasing plans are required.

QUALITY ASSURANCE

Maintain one copy of referenced design and installation standard on site.

Conform to UL requirements.

Manufacturer Qualifications: Company specializing in manufacturing the Products specified in

MARIE DRAKE MIDDLE SCHOOL RENOVATION FIRE SUPPRESSION SPRINKLERS
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SECTION 211300 - FIRE SUPPRESSION SPRINKLERS

this section with minimum three years documented experience.

Installer Qualifications: Company specializing in performing the work of this section with
minimum 3 years experience approved by manufacturer.

Equipment and Components: Provide products that bear UL label or marking.

Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified and indicated.

DELIVERY, STORAGE, AND HANDLING

Store products in shipping containers and maintain in place until installation. Provide
temporary inlet and outlet caps. Maintain capsin place until installation.

PART 2- PRODUCTS

2.1 MANUFACTURERS
A.  Sprinklers, Vaves, and Equipment:
1 Tyco Fire Suppression & Building Products
2. Viking Corporation
3. Grinnell
4, Gem
2.2 SPRINKLER SYSTEM
A.  Sprinkler System: Remove existing sprinkler heads and replace with new in project areas.
Remove sprinkler system and modify existing in toilet room and nurse areas. Provide coverage
for remodeled project areas from existing pipe schedule sized system.
B.  Occupancy: Light hazard; comply with NFPA 13.
C. PipeHanger Fasteners: Attach hangersto structure using appropriate fasteners, as follows:
1. Concrete Wedge Expansion Anchors. Complying with ICC-ES AC193.
2. Masonry Wedge Expansion Anchors: Complying with ICC-ES ACO1.
3. Concrete Screw Type Anchors: Complying with ICC-ES AC193.
4, Masonry Screw Type Anchors. Complying with ICC-ES AC106.
5. Other Types. Asrequired.
2.3 SPRINKLERS
A. Exposed Area Type: Upright and Pendant type with guard. Upright above ceilings with no
guard.
MARIE DRAKE MIDDLE SCHOOL RENOVATION FIRE SUPPRESSION SPRINKLERS
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SECTION 211300 - FIRE SUPPRESSION SPRINKLERS

Response Type: Standard.

Coverage Type: Extended.

Finish: Chrome plated.

Fusible Link: Fusible solder link type temperature rated for specific area hazard.

El AN

Suspended Ceiling Type: Recessed pendant type with matching push on escutcheon plate.

Response Type: Standard.

Coverage Type: Extended.

Finish: Chrome plated.

Escutcheon Plate Finish: Chrome plated.

Fusible Link: Glass bulb type temperature rated for specific area hazard.

abhwbdpE

Guards: For al gym pendent sprinkler heads provide a heavy duty sprinkler cage two piece
assembly, red, for /2" Fire Sprinkler Heads. Equal to Bulk Industries C6.

PART 3- EXECUTION

31

3.2

w

o 0

m

INSTALLATION

Install in accordance with referenced NFPA design and installation standard.

Install equipment in accordance with manufacturer's instructions.

Place pipe runs to minimize obstruction to other work.

Place piping in conceal ed spaces above finished ceilings in Toilet room and Nurse aress.

Apply masking tape or paper cover to ensure concealed sprinklers, cover plates, and sprinkler
escutcheons do not receive field paint finish. Remove after painting. Replace painted
sprinklers.

Flush entire piping system of foreign matter.

Install guards on sprinklersin al janitor rooms, and where indicated. Install heavy duty guards
in Gym.

Hydrostatically test entire system.

Require tests be witnessed by Fire Marshal.

INTERFACE WITH OTHER PRODUCTS

Ensure required devices are installed and connected as required to fire alarm system.

END OF SECTION 211300
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SECTION 220510 - GENERAL MECHANICAL-PLUMBING

PART 1- GENERAL

11

A.

WORK INCLUDED

The Mechanical Work is governed by the entire Specifications and not just Division 22. The
entire Specifications must be examined for requirements relating to the Work hereunder. The
Work covered by this and all other Mechanical sections consists of furnishing labor, equipment,
and materials in accordance with the Specifications or Drawings, or both, together with any
incidental items not shown or specified which can be reasonably inferred or taken as belonging
to the Work and necessary in good practice to provide a complete system described or shown as
intended.

Coordinate shutdown of systems with Juneau School District Maintenance Personnel. Contact
name and phone number will be available through ARCHITECT.

Continuity of Mechanical Systems for the Building: Continuity of Mechanical systems for
building sprinkler, plumbing, heating, and ventilation systems during demolition and new work
shall be the responsibility of the CONTRACTOR. Building sprinkler, plumbing, heating, and
ventilation systems shall be operational during occupied periods when school is in session.
Shutdown of systems shall not affect Occupied portions of the building except when
coordinated with the School District and the ARCHITECT. Sprinkler, plumbing, heating, and
ventilation systems shall be active at al times in Occupied areas. Shutdown to Occupied
portions of the building to occur after school hours upon approval of the School District. See
paragraph 1.5D. Cooperative Work this Section. Temporary mechanical systems and
connections, provided by the CONTRACTOR, shall be necessary during project phasing,
demolition, and new Work as required to provide continuity of sprinkler, plumbing, heating,
and ventilation systems. All temporary mechanical systems shall be the responsibility of the
Contractor. All temporary equipment, ductwork, piping, and related appurtenances shall be
removed prior to substantial completion.

Phasing of Work: The Work shall be constructed in phases (construction seasons). Coordinate
the respective Work with all Work required in each phase. See phasing plans for detailed
information. Phasing plans show work areas that must be completed in a specific phase or the
conclusion at the end of seasona Work; however, Mechanica Work in areas outside of the
current phase limits will be required in order to have an operational system at the end of the
phase.

Demolition of and Connection to Existing Material, Equipment, and Systems:

1 Mechanical drawings (MD300) show reported as-built and contract document locations
of underground piping taken from past project drawings. Contractor to determine actual
existing locations of underground piping as needed without additional cost to the Owner.
Contractor to utilize pipe location devices as needed. Contact ARCHITECT if actual
piping locations are different than shown. Excavation shall be required to locate piping,
remove piping, install piping, and connect to existing piping.

MARIE DRAKE MIDDLE SCHOOL RENOVATION GENERAL MECHANICAL
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SECTION 220510 - GENERAL MECHANICAL-PLUMBING

Where select piping and ductwork systems are shown to be partially removed for
connection, prepare and protect the connection points appropriately to ensure later
continuity of Work. CONTRACTOR shall provide all temporary supports as required
and completely replace material and equipment that are not suitably protected during
construction and becomes damaged.

CONTRACTOR shall provide all temporary caps for ductwork and piping as required.
CONTRACTOR shal provide all temporary partitions such as air-tight air plenum
separations as required to maintain continuity of systems and to not contaminate existing
systems or finishes. CONTRACTOR shal remove all temporary provisions when the
phase of Work is completed or earlier if required.

All material and equipment that are to be removed for relocation is the CONTRACTORS
responsibility to suitably protect and store in a location that protects from damage.
CONTRACTOR shall completely replace al relocated material and equipment that are
damaged from storage and other misuse between demolition and reinstallation.

Where items are shown to be removed such as piping or ductwork it isto be assumed that
this includes the removal of the respective system including but not limited to pipe and
duct hangers, supports, conduit, wiring, valves, and other related trim and appurtenances.
Piping to be removed through a floor assumes that the piping is to be capped below floor
and the floor finished smooth.

Mechanical Contractor shall be available during Abatement Work and Demolition Work
for coordination and assistance for related Work. Mechanical Contractor shall locate,
isolate, and drain piping systems to be removed.

Concrete wall and floor penetrations required. Saw cut or core drill as required. Sleeve
penetrations. Coordinate with Architect for structural beam penetration approvals.

All plumbing fixtures and trim located in the respective Work phase area is to be cleaned
thoroughly prior to occupancy by Owner.

CONTRACTOR shall submit a schedule of system work, description of Work, and
phasing plan showing all material and equipment that is to be connected or maintained
either temporarily or permanently for each phase of Work for approval by ARCHITECT.
All mechanical systems are to be covered and accounted for in the plan and shall be
submitted during the initial submittal process. Schedule shall be submitted for approval
not later than 35 days after initial Work notice to proceed date.

Work for completion of a current phase may require work in occupied spaces adjacent,
below, or above phased Work area. It isthe CONTRACTOR'S responsibility to perform
WORK in earlier phase or during current phase during unoccupied periods such as
nights’'weekends. Work in occupied areas must be coordinated and approved by the
ARCHITECT.

WORDING OF THE SPECIFICATIONS

These Specifications are of the abbreviated or streamlined type and frequently include
incomplete sentences. However, periods are used for clarity. Words such as "shal”, "shall be",
"the CONTRACTOR shall", and similar mandatory phrases shall be supplied by inference in
the same manner, as they are required for the notes on the drawings.

MARIE DRAKE MIDDLE SCHOOL RENOVATION GENERAL MECHANICAL
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SECTION 220510 - GENERAL MECHANICAL-PLUMBING

CODES AND REGULATIONS

All Work hereunder shall be strictly in conformance with applicable codes and regulations. All
Work shall be in accordance with the 2006 Uniform Plumbing Code, 2006 International
Mechanical Code, 2006 International Building Code, 2006 International Fire Code, the most
recent edition of NFPA, City & Borough of Juneau and State of Alaska code modifications
insofar as minimum requirements are concerned, but the Drawings and Specifications shall
govern in case the minimum requirements are exceeded. All electrical equipment shall bear the
UL label.

SUBMITTALS

General: Provide submittals according to Conditions of Contract, Division 1 Specifications
Sections, and as required hereunder. Drawings and general provisions of the Contract,
including General, Supplementary Conditions, and all Division 1 Specification Sections, apply
to this Section. Approval of the data shall not eliminate responsibility for compliance with the
Drawings or Specifications unless specific attention has been called in writing to proposed
deviations at the time of transmittal of the data and such deviations have been approved, nor
shall it eliminate the responsibility for freedom of errors of any sort in the data. All Mechanical
submittal data for Project construction is to be turned in for approval at the same time in order
for an efficient review process. Partial submittals may be rejected until the full submittal is
received.

Specified Products. Trade names and catalog numbers of manufactured products included
herein are intended to indicate the type, size, and grade of quality of equipment and materials
required and such equipment and materials are approved for installation, subject to full
compliance with the Specifications. Except where single manufacture is specified for
standardization, requests for approval of other manufacturers than those specified must be
accompanied by complete descriptions including overall dimensions, performance data, and, if
catalog material, identification of specific products or items proposed.

Submittal Format: All data shall be submitted at one time in neatly bound loose-leaf three ring
binders with pockets and tabulated in the same order of Specification Division section. All data
shall be typed, minimum 10 point font, no exceptions. Data submitted that is not conforming to
these specification requirements will be returned without reviewing and will need to be
resubmitted at Contractors sole complete cost.

1. Each binder shall have a set of separators with index tabs A to Z. Tabs are to be printed
type. Slip-in tabs not acceptable.

2. The first page shall be a cover sheet with project name, address, date, submittal product
name, all applicable contractors and contact information, and all applicable consultants
and contact information.

3. Second page shall be a submittal manual index of all project Specification sections with
respective tab numbers, and respective book number, if applicable.

4, The first page of each manuals section shall be an index of that respective project
Specification section and humber with each product name, manufacturer name and model

number.
MARIE DRAKE MIDDLE SCHOOL RENOVATION GENERAL MECHANICAL
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SECTION 220510 - GENERAL MECHANICAL-PLUMBING

5. Each manuals section shall be labeled and certified by mechanical Subcontractor that the
data presented is in accordance with project Specifications. Index sheet in front of
completed binder listing each piece of equipment or material submitted.

6. Product Data to be utilized shall be flagged and noted and all other data shall be crossed
out or otherwise flagged that it is not in the project.

7. Data shall be inserted in binders in order of Specification number. Specification number
shall be clearly labeled on each submittal page.

D. Asbuilt Drawings: As-built drawings shall be required from all Mechanical Subcontractors and
shall accurately show all changes from Contract Documents for al piping, ductwork, and
equipment. As-built drawings shall show al underground piping whether changed or not,
dimensioned from building lines. As-built drawings shall be updated daily and available for
inspection on-site by the ARCHITECT.

E. Operating and Maintenance Data: See Division 1 for the number of sets of data to be provided
for submittal and additional requirements. Provide a minimum of four (4) copies. The
following data shall be provided to the ARCHITECT for approval 30 days prior to the request
for Commissioning or Substantial Completion inspection, whichever comes first. Except for the
valve directory and nameplate directory, the data shall be provided complete at one time.
Partial or separate data will be returned for completion. The valve directory and nameplate
directory may be provided for approval previousto the other data. The first section of the O&M
manual shall be as listed in the following subparagraphs in order presented hereunder. All of
the following subparagraphs sections shall be furnished with permanent plastic see through
covers. See requirements under 1.4.C for additional submittal and formatting requirements.

1. Cover and Index sheetsasin 1.4.C. above.

2. Description of systems and operating instructions: The Contractor shall prepare a brief
type written description of al new and modified systems, explaining how the systems
operate and indicating the proper settings of controls and switches. The instructions are
to include al information required for the proper settings of controls and switches. The
instructions are to include al information required for the proper operation of the
systems. Technical knowledge on controls or adjustments requiring specialized
technicians should not be included in the instructions.

3. Nameplate directory: List of all new heat pumps, boilers, air handlers, fans, water
heaters, expansion tanks, thermostatic mixing valves, pumps, unit heaters, cabinet unit
heaters, air conditioning units, and other equipment nameplates, giving manufacturer's
nameplate data, nameplate designation, location of equipment, area served, switch
location, and normal position of the switch. Motor data must include the horsepower,
voltage, full load amperage, phase, etc. See Section 220553 - Mechanical |dentification.

4, Manufacturers' literature: Manufacturers' instructions for operation and maintenance of
all mechanical eguipment and specialties, including replacement parts lists, capacity
curves or charts, equipment data sheets, manufacturers' literature on the equipment, and
as-built wiring diagrams and control drawings, all suitable for side binding to 8-1/2 x 11
inch size. All data not applicable to the job is to be crossed out or deleted. Manuals
turned in for review with non-applicable data not crossed out shall be returned to the
Contractor.

5. Maintenance instructions: Typewritten instructions for the maintenance of the systems,
listing each service required on all of the mechanical egquipment, including inspections,
lubrication, cleaning, checking, and all other operations required. Thelist isto include all
types of bearings installed on the equipment and the type of lubricant required.
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6. Maintenance schedule: List of each item of mechanical equipment requiring inspection,
lubrication, cleaning, or service including the type of bearings and type of lubricating
means for each piece of equipment. Each item of equipment is to be listed separately
with the service required. List to include the times during the year when such inspection
and maintenance shall be performed. The specific maintenance required shall be
referenced back to the maintenance instructions.

7. Vave directory: Indicating valve number, size, location, function, and normal position
for each numbered valve. The directory shall be provided and approved before
installation of the valve tags. A sample arrangement will be furnished upon request.
Two copies required for the preliminary list. See Section 220553 - Mechanical
| dentification.

Guide Documents. Sample operating and maintenance instructions and maintenance schedule
may be obtained from the ARCHITECT upon request, to assist in properly setting up the data.

Instructions To Personnel and Training: The mechanical Subcontractor shall instruct operating
personnel in the operation and maintenance of the systems before accepting the responsibility of
operation and maintenance of the systems. Each training session shall be signed off by Project
Manager.

Qualification Data: For sheet metal installers. For pipefitters.

Submit prior to Substantial Completion Inspection and Final Inspection a detailed list of
equipment and systems that will not be completed for the completion date. Include status and
information of deficiencies from all previous inspection reports.

Submit prior to Re-inspections of Substantial Completion Inspections, if applicable, and the
Final Inspection a marked copy of the previous Engineers Inspection Reports detailing all items
that have been completed and all items that have not been completed with reasons thereof. Re-
inspection or Final Inspection will not occur until receipt of thislist.

COOPERATIVE WORK

The Work hereunder shall be coordinated between various mechanical Sections and with the
Work specified under other divisions or contracts toward rapid completion of the entire Project.
If any cooperative Work must be altered due to lack of proper supervision hereunder, or failure
to make proper provisions in time, then the Work hereunder shall include all expense of such
changes as are necessary to be made in the Work under other divisions and contracts, and such
changes shall be directly supervised by the ARCHITECT and shall be made to the satisfaction
of the ARCHITECT.

In genera pitched piping and ductwork shall take preference in location within the Project area.
Coordination of all drain valves, duct access doors, and other equipment requiring access and
maintenance procedures is required with al building components during construction for
maximum accessibility and proper location as intended. In many portions of the building,
piping mains, piping branches, and sprinkler piping, as well as some duct branches will need to
beinstalled in the joist space to alow for installation of duct mains. Coordinate closely with al
other Contractors.
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Protection of existing mechanical material and equipment during selective demalition shall be
the responsibility of the CONTRACTOR and coordinated with the respective Contractors. The
CONTRACTOR shall provide temporary supports for all material and equipment. The
CONTRACTOR at no cost to the Owner shall replace any existing material or equipment
damaged during selective demolition due to insufficient protection. Coordination with all
disciplinesis required.

Temporary Utilities: In addition to requirements hereunder see Division 1, "Construction
Facilities'Temporary Controls’. Continuity of Mechanical systems for building sprinkler,
plumbing, heating, and ventilation systems during demolition and new Work shall be the
responsibility of the CONTRACTOR. The CONTRACTOR shall be responsible for providing
and maintaining the Mechanical Systems serving occupied areas of the building throughout
Consgtruction. Shutdown of systems shall not affect Occupied portions of the building except
when coordinated with Juneau School District (JSD) and JSD Maintenance.  Sprinkler,
plumbing, heating, and ventilation systems shall be active at al timesin Occupied areas.

1 School District air handling units may not be utilized for ventilating or heating portions
of the building where Construction Work is in progress. All unused ducts are be sealed
air tight into Construction Area. Any duct found dirty will be cleaned immediately at eh
expense of the CONTRACTOR including removal and replacement of sound lined ducts.

2. Protection of existing mechanica material and equipment during selective demoalition
shall be the responsibility of the CONTRACTOR and coordinated with the respective
Sub Contractor. The CONTRACTOR shall provide temporary supports for al material
and equipment. The CONTRACTOR at no cost to Owner shall replace any existing
materials or equipment damaged during selective demolition due to insufficient
protection. Coordinate with all disciplines and phasing plans are required.

3. The CONTRACTOR shall be responsible for providing and maintaining the Mechanical
Systems serving occupied areas of the building installed or modified under this Project
throughout the Construction period including during the School Y ear.

QUALITY ASSURANCE

Perform Work in conformance with all applicable codes, regulations, local ordinances, contract
documents, and generally accepted good practice. |If discrepancies exist between Specifications
and Contract Drawings then the solution that provides the Owner with the highest quality of
product or installation shall be deemed as intended by the Contract Documents.

All sheet metal workers shall have a minimum documented sheet metal fabrication and
installation experience in commercial or industrial facilities of 3 years or be enrolled in an
Alaska Department of Labor approved Sheet Metal Apprentice program. The ratio of on-site
workers shall not exceed 3 apprentices or sheet metal workers for every one foreman. A
foreman is defined as a sheet metal worker with minimum 3 years experience as detailed above
or is an approved Journeyman.

All Plumbers and Pipe Fitters shall have a minimum documented installation experience in
commercia or industrial facilities of 3 years or be enrolled in an Alaska Department of Labor
approved Plumbers and Pipe Fitters Apprentice program. The ratio of on-site workers shall not
exceed 2 apprentices or pipe fitters for every one Journeyman.
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17 FIELD MEASUREMENTS
A.  SeeDivision 1 for specific requirements.

B. Verifications. All measurements shall be verified at the site and prior to fabrications of
equipment and systems. The existing conditions shall be fully observed before beginning the
Work hereunder, and the Work hereunder executed in full coordination with the existing
conditions observed. All hazardous material including asbestos materials that are discovered
during the course of construction shall be immediately brought to the attention of the
ARCHITECT for action. All Work performed with hazardous materials not approved by the
Owner shall be at the full responsibility of the contractor and not the Owner.

C. Changes: Variations apparently necessary due to existing conditions shall be made only on
approval inwriting by the ARCHITECT.

18 WARRANTY
A. SeeDivision 1 for specific requirements regarding: Product warranties and product Bonds.

B.  The contractor shall provide continuous and generally trouble-free operation of the mechanical
systems for the time period listed in Division 1 or for one year after Substantial Completion
whichever time period is longer.  The operation and maintenance of systems other than
incidental operations such as room thermostat settings or changing of air filters, shall be the sole
responsibility of the contractor and shall be addressed by the contractor immediately if
deficiencies are present. Leaking of valves, flanges, or air vents shal be addressed
immediately by the contractor during the warranty period. Control settings, noise problems,
and other deficiencies resulting in unsatisfactory environmental conditions shall be addressed
immediately.

PART 2- PRODUCTS (NOT USED)

PART 3- EXECUTION (NOT USED)

END OF SECTION
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1- GENERAL

11 SECTION INCLUDES
A. Nameplates.
B. Tags.

C. Pipe Markers.

12 RELATED REQUIREMENTS

A.  Section 09 9123 — Interior Painting: Identification painting.

13 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems, The American Society of
Mechanical Engineers; 2007.

B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials, 2001
(Reapproved 2007).
14 SUBMITTALS
A.  Project Record Documents. Record actual locations of tagged valves.

B. Chart and Schedule: Submit valve chart and schedule, including valve tag number, location,
function, and valve manufacturer's name and model number.

C.  Product Data: Provide manufacturers catalog literature for each product required.

D. Manufacturer's Instalation Instructions: Indicate special procedures, and installation.

PART 2- PRODUCTS

2.1 NAMEPLATES
A. Manufacturers;

1 Kolbi Pipe Marker Co
2. Seton |dentification Products.

B.  Description: Laminated three-layer plastic with engraved letters.

MARIE DRAKE MIDDLE SCHOOL RENOVATION IDENTIFICATION FOR PLUMBING
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

1 Letter Color: White.

2. Letter Height: 1/4 inch.

3. Background Color: Black.

4, Plastic: Conformto ASTM D7009.
2.2 TAGS

A. Manufacturers:

Advanced Graphic Engraving
Brady Corporation

Kolbi Pipe Marker Co

Seton Identification Products

NN

B. Meta Tags: Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

C. VaveTag Chart: Typewritten letter size list in anodized aluminum frame.

2.3 PIPE MARKERS
A. Manufacturers:

Brady Corporation

Kolbi Pipe Marker Co
MIFAB, Inc

Seton Identification Products

POODNPE

B. Comply with ASME A13.1.

C. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing
and printed markings.

D. Plagtic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and identification
of fluid being conveyed. For un-insulated piping only.

MARIE DRAKE MIDDLE SCHOOL RENOVATION IDENTIFICATION FOR PLUMBING
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

24 CEILING TACKS
A.  Manufacturers:
1 Craftmark
B.  Description: Steel with 3/4 inch diameter color coded head.
C.  Color code asfollows:
1 HVAC Equipment: Yellow.

2. Plumbing Valves: Green.
3. Heating/Cooling Valves: Blue.

PART 3- EXECUTION

3.1 PREPARATION
A.  Degrease and clean surfaces to receive adhesive for identification materials.
B. Symbols, numbers, and al mechanical identification shall match and be in accordance with
Contract Documents.
3.2 INSTALLATION

A. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply
with sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tagswith corrosion resistant chain.

C. Instal plastic pipe markersin accordance with manufacturer's instructions.

D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.

E.  Usetagson piping 3/4 inch diameter and smaller.

1. Identify service, flow direction, and pressure.

2. Install in clear view and align with axis of piping.

3 Locate identification not to exceed 20 feet on straight runs including risers and drops,
adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and
at each obstruction.
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SECTION 220553 - IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

F. Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings. Locate in corner of
panel closest to equipment.

G. Identify air handling units, fans, heat pumps, pumps, boilers, water heaters, heat transfer
equipment, heat exchangers, tanks, backflow preventers, and water treatment devices with
plastic nameplates. Small devices, such asin-line pumps, may be identified with tags.

H. Identify valvesin main and branch piping with tags.

l. Identify piping, concealed or exposed, with plastic pipe markers or plastic tape pipe markers.

1. Plastic pipe markers are to be used on uninsulated piping only.

2. Identify service, flow direction, and pressure.

3. Install in clear view and align with axis of piping.

4, Locate identification not to exceed 15 feet on straight runs including risers and drops,
adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and
at each obstruction.

5. Inaccessible piping need not be indentified if piping is identified at nearest accessible or
exposed locations.

6. Install identifying devices after completion of coverings and painting.

END OF SECTION
MARIE DRAKE MIDDLE SCHOOL RENOVATION IDENTIFICATION FOR PLUMBING
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SECTION 220719 - PLUMBING PIPING INSULATION

PART 1- GENERAL

11 SECTION INCLUDES
A.  Pipinginsulation.

B. Jackets and accessories.

12 RELATED REQUIREMENTS

B.  Section 22 1005 - Plumbing Piping: Placement of hangers.

13 REFERENCE STANDARDS

A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded Hot Plate Apparatus; 2010.

B. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007.

C. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating
and Finishing Cement; 2007.

D. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2010.

E. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2007¢el.
F. ASTM C552 - Standard Specification for Cellular Glass Thermal Insulation; 2007.

G. ASTM C585 - Standard Practice for Inner and Outer Diameters of Rigid Thermal Insulation for
Nominal Sizes of Pipe and Tubing (NPS System); 2010.

H. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel; 2008.

l. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2010b.

J. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials; 2010.

K.  NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;
National Fire Protection Association; 2006.

L. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials;
Underwriters Laboratories Inc.; Current Edition, Including All Revisions.

MARIE DRAKE MIDDLE SCHOOL RENOVATION PLUMBING PIPING INSULATION
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14

15

16

1.7

A.

B.

SECTION 220719 - PLUMBING PIPING INSULATION

SUBMITTALS
See Division 1 - Administrative Requirements, for submittal procedures.

Product Data: Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

Manufacturer's Instructions: Indicate installation procedures that ensure acceptable
workmanship and installation standards will be achieved.
QUALITY ASSURANCE

Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

Applicator Qualifications: Company specializing in performing the type of work specified in
this section with minimum 3 years of experience.

DELIVERY, STORAGE, AND HANDLING

Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

FIELD CONDITIONS

Maintain ambient conditions required by manufacturers of each product.

Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2 - PRODUCTS

21

A.

22

REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION

Surface Burning Characteristics: Flame spread/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E84, NFPA 255, or UL 723.

GLASSFIBER

Manufacturers:

Knauf Insulation

Johns Manville Corporation

Owens Corning Corp
CertainTeed Corporation

~POODNE
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SECTION 220719 - PLUMBING PIPING INSULATION

B. Insulation: ASTM C547 and ASTM C795; rigid molded, noncombustible.

1 'K'vaue: ASTM C177, 0.24 at 75 degrees F.
2. Maximum service temperature; 850 degrees F.
3. Maximum moisture absorption: 0.2 percent by volume.

C.  Vapor Barrier Jacket: White Kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-
inches.

E. Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
F. Vapor Barrier Lap Adhesive:

1 Water based insulation adhesive, UL classified. Compatible with insulation.

23 JACKETS
A. PV C Plastic.
1. Manufacturers:

a Johns Manville Corporation
b. Proto/K nauf
C. Speedline

2. Jacket: One piece molded type fitting covers and sheet material, off-white color.

a Minimum Service Temperature: O degreesF.

b. Maximum Service Temperature: 150 degrees F.

C. Moisture Vapor Permeability: 0.002 perm inch, maximum, when tested in
accordance with ASTM E96/E96M .

Thickness: 10 mil.

e Connections: Brush on welding adhesive.

e

3. Covering Adhesive Masdtic:

a Compatible with insulation.

PART 3- EXECUTION

31 EXAMINATION
A.  Veify that piping has been tested before applying insulation materials.

B. Verify that surfaces are clean and dry, with foreign material removed.

MARIE DRAKE MIDDLE SCHOOL RENOVATION PLUMBING PIPING INSULATION
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SECTION 220719 - PLUMBING PIPING INSULATION

INSTALLATION

Install in accordance with manufacturer's instructions.

Install in accordance with NAIMA National Insulation Standards.

Exposed Piping: Locate insulation and cover seamsin least visible locations.

Insulated pipes conveying fluids below ambient temperature: Insulate entire system including
fit_tings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints.

Glass fiber insulated pipes conveying fluids below ambient temperature:

1 Provide vapor barrier jackets, factory-applied or field-applied. Secure with self-sealing

longitudinal laps and butt strips with pressure sensitive adhesive. Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness
as adjacent pipe. Finish with glass cloth and vapor barrier adhesive or PVC fitting
covers.

For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

Glass fiber insulated pipes conveying fluids above ambient temperature:

1. Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.
Secure with self-sealing longitudinal laps and butt strips with pressure sensitive adhesive.
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe. Finish with glass cloth and adhesive or PV C fitting covers.

Inserts and Shields:

Application: Piping 1-1/2 inches diameter or larger.

Shields: Galvanized steel between pipe hangers or pipe hanger rolls and inserts.

Insert location: Between support shield and piping and under the finish jacket.

Insert configuration: Minimum 6 inches long, of same thickness and contour as adjoining
insulation; may be factory fabricated.

Insert material: Hydrous calcium silicate insulation or other heavy density insulating
material suitable for the planned temperature range.

N S

o

Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations. Finish at
supports, protrusions, and interruptions. At fire separations, refer to Section 07 8400.

Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 7 feet above
finished floor): Finish with PV C jacket and fitting covers.

Apply insulation close to equipment by grooving, scoring, and beveling insulation. Fasten
insulation to equipment with studs, pins, clips, adhesive, wires, or bands.
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SECTION 220719 - PLUMBING PIPING INSULATION

L.  Fill joints, cracks, seams, and depressions with cement to form smooth surface.
M.  Finishinsulation at supports, protrusions, and interruptions.
N.  Nameplates and ASME Stamps. Bevel and seal insulation around; do not insulate over.

O. Equipment Requiring Access for Maintenance, Repair, or Cleaning: Install insulation so it can
be easily removed and replaced without damage.

P. Factory Insulated Equipment: Do not insulate.

33 SCHEDULES
A.  Piping Systems:

1. Domestic Hot and Cold Water Supply and Hot Water recirculation: Mineral fiber pipe
insulation, 1 inch thick. 1/2-inch thick may be used on plumbing piping branches 3/4-inch
and smaller diameter when located inside walls.

2. Rain Leaders (Including Overflow Rain Leaders): Mineral fiber pipeinsulation, 1 inch
thick. Insulate entire length.

3. Plumbing Vents Within 10 feet of the Vent Through Roof: Mineral fiber pipeinsulation, 1
inch thick.

4. Roof Drain Bodies: Minera Fiber Blanket Insulation 1-1/2 inches thick

END OF SECTION
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SECTION 221005 - PLUMBING PIPING

PART 1- GENERAL

11 SECTION INCLUDES
A.  Pipe, pipefittings, valves, and connections for piping systems.
1 Sanitary sewer.
2. Domestic water.
3. Storm water (Roof Drainage).
12 RELATED REQUIREMENTS
B.  Section 08 3113 - Access Doors and Frames.
C.  Section 09 9123 — Interior Painting.
D.  Section 22 0553 - Identification for Plumbing Piping and Equipment.
E.  Section 22 0719 - Plumbing Piping Insulation.
13 REFERENCE STANDARDS
A. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings; The American Society of
Mechanical Engineers; 2001 (R2005) (ANSI B16.18).
D. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings, The
American Society of Mechanical Engineers; 2001 (R2005).
C. ASME B31.9- Building Services Piping; The American Society of Mechanical Engineers; 2008
(ANSI/ASME B31.9).
D. ASTM A74 - Standard Specification for Cast Iron Soil Pipe and Fittings; 2009.
E. ASTM B32 - Standard Specification for Solder Metal; 2008.
F.  ASTM B42 - Standard Specification for Seamless Copper Pipe, Standard Sizes; 2010.
G. ASTM B68 - Standard Specification for Seamless Copper Tube, Bright Annealed; 2011.
H. ASTM B75 - Standard Specification for Seamless Copper Tube; 2002 (Reapproved 2010).
l. ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2009.
J. ASTM B302 - Standard Specification for Threadless Copper Pipe, Standard Sizes; 2007.
K. ASTM C564 - Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and Fittings;
2009a.
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SECTION 221005 - PLUMBING PIPING

L. AWSAL.8/A5.8M - Specification for Filler Metals for Brazing and Braze Welding; American
Welding Society; 2004 and errata.
M. AWWA C651 - Disinfecting Water Mains; American Water Works Association; 2005
(ANSI/AWWA C651).
N.  CISPI 301 - Standard Specification for Hubless Cast Iron Soil Pipe and Fittings for Sanitary and
Storm Drain, Waste and Vent Piping Applications; Cast Iron Soil Pipe Institute; 2005.
O. CISPI 310 - Specification for Coupling for Use in Connection with Hubless Cast Iron Soil Pipe
and Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications; Cast Iron Soil
Pipe Institute; 2004.
P. MSS SP-58 - Pipe Hangers and Supports - Materials, Design, Manufacture, Selection,
Application, and Installation; Manufacturers Standardization Society of the Valve and Fittings
Industry, Inc.; 20009.
Q. MSS SP-80 - Bronze Gate, Globe, Angle and Check Valves, Manufacturers Standardization
Society of the Valve and Fittings Industry, Inc.; 2008.
R. MSS SP-85 - Cast Iron Globe & Angle Valves, Flanged and Threaded Ends, Manufacturers
Standardization Society of the Valve and Fittings Industry, Inc.; 2002.
Sl. MSS SP-110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared Ends;
Manufacturers Standardization Society of the Valve and Fittings Industry, Inc.; 1996.
14 SUBMITTALS
A.  SeeDivision 1 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide data on pipe materials, pipe fittings, valves, and accessories. Provide
manufacturers catalog information. Indicate valve data and ratings.
C.  Project Record Documents. Record actual locations of valves.
15 QUALITY ASSURANCE
A.  Perform work in accordance with applicable codes.
B. Vaves. Manufacturer's name and pressure rating marked on valve body.
C.  Identify pipe with marking including size, ASTM material classification, ASTM specification,
potable water certification, water pressure rating.
16 DELIVERY, STORAGE, AND HANDLING
A.  Accept valves on site in shipping containers with labeling in place. Inspect for damage.
B. Provide temporary end caps and closures on piping and fittings. Maintain in place until
MARIE DRAKE MIDDLE SCHOOL RENOVATION PLUMBING PIPING
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SECTION 221005 - PLUMBING PIPING

installation.

Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the work, and isolating parts of completed system.

Store piping and equipment in clean, enclosed from wesather, location at all times. Materials are
not to be stored in direct contact with dirty surfaces or on dirt floor. If piping, equipment, and
components are found to be improperly stored they shal be removed from the project
immediately and new, clean materials shall be used.

PART 2- PRODUCTS

2.1 SANITARY SEWER AND VENT PIPING, BURIED WITHIN 5 FEET OF BUILDING
A. Castlron Pipes ASTM A74 extraheavy weight.
1 Fittings: Cast iron.
2. Joints: Hub-and-spigot, CISPI HSN compression type with ASTM C564 neoprene
gaskets or lead and oakum.
2.2 SANITARY SEWER AND VENT PIPING, ABOVE GRADE
A. Castlron Pipes ASTM A74, service weight.
1 Fittings. Cast iron.
2. Joints:  Hub-and-spigot, CISPI HSN compression type with ASTM C564 neoprene
gaskets or lead and oakum.
B. Cast Iron Pipe: CISPI 301, hubless, service weight.
1. Fittings: Cast iron.
2. Joints (Under 3-inch size): CISPI 301, neoprene gaskets and stainless steel clamp-and-
shield assemblies. Standard duty..
3. Joints (3-inch and larger): CISPI 301, neoprene gaskets and stainless steel clamp-and-
shield assemblies. Heavy Duty Coupling Assembly; Clamp-All or Anoco Husky Series
4000 couplings. No substitutions.
C.  Copper Tube: ASTM B306, type DWV. Acceptable only on 2-inch and under horizontal waste
and vent piping located inside plumbing walls.
1 Fittings: ASME B123, cast bronze, or ASME B129, wrought copper.
2. Joints; ASTM B32, solder, Grade 50B
2.3 WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING
MARIE DRAKE MIDDLE SCHOOL RENOVATION PLUMBING PIPING
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2.5

2.6

2.7

SECTION 221005 - PLUMBING PIPING

Copper Pipe: ASTM B42, Type K, hard drawn, 1 inch and smaller pipe size may be annealed

continuous length, annealed.

1 Fittings. ASME B16.18, cast copper alloy or ASME B16.22 wrought copper and bronze.

2. Joints:. AWS A5.8, BCuP silver braze.

WATER PIPING, ABOVE GRADE

Copper Tube: ASTM B88 (ASTM B88M), TypeL (B), Drawn (H).

1 Fittingss. ASME B16.18, cast copper alloy or ASME B16.22, wrought copper and
bronze.

2. Joints:  ASTM B32, solder, Grade 95TA. Mechanica press fit joint with gasket
equivalent to PROPRESS acceptable.

STORM WATER PIPING, BURIED WITHIN 5 FEET OF BUILDING

Cast Iron Pipe: ASTM A74 extra heavy weight.

1 Fittings: Cast iron.

2. Joint Seals: ASTM C564 neoprene gaskets, or lead and oakum.

STORM WATER PIPING, ABOVE GRADE

Cast Iron Pipe: ASTM A74 extra heavy weight.

1 Fittings. Cast iron.
2. Joint Seals: ASTM C564 neoprene gaskets, or lead and oakum.

Cast Iron Pipe: CISPI 301, hubless, service weight.

1 Fittings. Cast iron.

2. Joints: CISPI 301, neoprene gaskets and stainless steel clamp-and-shield assemblies.
Heavy Duty Coupling Assembly; Clamp-All or Anoco Husky Series 4000 couplings. No
Substitutions.

FLANGES, UNIONS, AND COUPLINGS

Unions for Pipe Sizes 3 Inches and Under:

1 Ferrous pipe: Class 150 malleable iron threaded unions.
2. Copper tube and pipe: Class 150 bronze unions with soldered joints.

Flanges for Pipe Size Over 1 Inch:
1 Ferrous pipe: Class 150 malleable iron threaded or forged steel dip-on flanges;

preformed neoprene gaskets.
2. Copper tube and pipe: Class 150 slip-on bronze flanges; preformed neoprene gaskets.
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2.8

SECTION 221005 - PLUMBING PIPING

Dielectric Connections: Union with galvanized or plated steel threaded end, copper solder end,
water impervious isolation barrier.

PIPE HANGERS AND SUPPORTS
Provide hangers and supports that comply with MSS SP-58.

1 If type of hanger or support for a particular situation is not indicated, select appropriate
type using MSS SP-58 recommendations.

2. Overhead Supports: Individual steel rod hangers attached to structure or to trapeze
hangers.

3. Trapeze Hangers: Welded steel channel frames attached to structure.

4, Vertical Pipe Support: Sted riser clamp.

5 Floor Supports: Concrete pier or steel pedestal with floor flange; fixture attachment.

Plumbing Piping - Drain, Waste, and Vent:

1. Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches. Malleable iron, adjustable swivel, split
ring.

2. Hangers for Pipe Sizes 2 Inches and Over: Carbon steel, adjustable, clevis.

3. Wall Support for Pipe Sizesto 3 Inches. Cast iron hook.

4 Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and
concrete pier or steel support.

5. Copper Pipe Support: Carbon steel ring, adjustable, copper plated.

Plumbing Piping - Water:

1 Hangers for Pipe Sizes 1/2 Inch to 1-1/2 Inches: Malleable iron, adjustable swivel, split
ring.

Hangers for Cold Pipe Sizes 2 Inches and Over: Carbon stedl, adjustable, clevis.

Hangers for Hot Pipe Sizes 2 Inchesto 4 Inches. Carbon steel, adjustable, clevis.

Wall Support for Pipe Sizesto 3 Inches: Cast iron hook.

Copper Pipe Support: Carbon steel ring, adjustable, copper plated.

agrod

BALL VALVES

Manufacturers:

1 Tyco Flow Control

2. Conbraco Industries

3. Nibco, Inc

4, Milwaukee Vave Company

Construction, 3 Inches and Smaller: MSS SP-110, Class 150, 400 psi CWP, bronze, two piece
body, chrome plated brass ball, full port, teflon seats and stuffing box ring, blow-out proof stem,
lever handle, solder or threaded ends. Solder ends only on smaller than 1-inch,

PART 3- EXECUTION
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SECTION 221005 - PLUMBING PIPING

31 EXAMINATION
A. Veify that excavations are to required grade, dry, and not over-excavated.
3.2 PREPARATION

A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.

B. Remove scale and dirt, on inside and outside, before assembly.

C. Prepare piping connections to equipment with flanges or unions.

3.3 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

C.  Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to
walls.

D. Install piping to maintain headroom, conserve space, and not interfere with use of space.

E. Group piping whenever practical at common elevations.

F. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings.

G.  Where pipe support members are welded to structural building framing, scrape, brush clean, and
apply one coat of zinc rich primer to welding.

H.  Provide access where valves and fittings are not exposed. Coordinate size and location of
access doors with Section 08 3100.

l. Prepare exposed, unfinished pipe, fittings, supports, and accessories ready for finish painting.
Refer to Section 09 9200.

J. Install bell and spigot pipe with bell end upstream.

K. Instal valves with stems upright or horizontal, not inverted.

L.  Sleeve pipes passing through partitions, walls and floors.

M. Piping Tests: All drainage, sanitary waste and vent piping tested hydrostatically by filling
piping to highest point for a minimum of one hour. Leaks developed during tests shall be
corrected without caulking in threaded piping or additives and test restarted until a perfectly
tight system is obtained.  Enclosed piping tested before concealing. Tests performed in
presence of ARCHITECT.

N. Piping Tests: All domestic water piping tested hydrostatically at 125 psi for a minimum of one
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3.5

SECTION 221005 - PLUMBING PIPING

hour. Equipment, gages, and thermometer wells rated for a lesser pressure suitably protected
during tests. Leaks developed during tests shall be corrected without caulking in threaded
piping or additives and test restarted until a perfectly tight system is obtained. Enclosed piping
tested before concealing. Tests performed in presence of ARCHITECT.

Coordinate piping locations closely with other trades.

Mechanically extracted collars acceptable on pipe sizes 2-inch and over. Installed by contractor
with previous documented experience utilizing methods, machines and tools required by
manufacturer.

Where piping penetrates wall, run insulation through penetration. Seal penetration with fire
stopping insulation and seal with fire stopping sealant. If eeveis used as required in concrete
penetrations, seal opening between pipe and sleeve with fire stopping insulation and seal with
fire stopping sealant. Seal as required by manufacturers UL fire rated assembly listing.

Pipe Hangers and Supports:

1 Install in accordance with ASME B31.9.

2. Support horizontal piping as scheduled.

3 Install hangers to provide minimum 1/2 inch space between finished covering and
adjacent work.

4. Place hangers within 12 inches of each horizontal elbow.

5. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe
movement without disengagement of supported pipe.

6. Support vertical piping at every other floor. Support riser piping independently of
connected horizontal piping.

7. Where several pipes can beinstaled in paralel and at same elevation, provide multiple or

trapeze hangers.

Provide copper plated hangers and supports for copper piping.

Prime coat exposed steel hangers and supports. Refer to Section 09 9000. Hangers and

supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not

considered exposed.

10. Support cast iron drainage piping at every joint.

© ©

APPLICATION
Install brass male adapters each side of valvesin copper piped system. Solder adapters to pipe.
Install ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.

Provide flowsetter in water recirculating systems where indicated.

TOLERANCES

Drainage Piping: Establish invert elevations within 1/2 inch vertically of location indicated and
slope to drain at minimum of 1/4 inch per foot slope.
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SECTION 221005 - PLUMBING PIPING

3.6 DISINFECTION OF DOMESTIC WATER PIPING SYSTEM
A.  Disinfect water distribution system in accordance with UPC and requirements hereunder.
B. Prior to starting work, verify system is complete, flushed and clean.

C.  Ensure Ph of water to be treated is between 7.4 and 7.6 by adding alkali (caustic soda or soda
ash) or acid (hydrochloric).

D. Inject disinfectant, free chlorine in liquid, powder, tablet or gas form, throughout system to
obtain 50 to 80 mg/L residual.

E. Bleed water from outlets to ensure distribution and test for disinfectant residual at minimum 15
percent of outlets.

F. Maintain disinfectant in system for 24 hours.
G. If fina disinfectant residual testslessthan 25 mg/L, repeat treatment.
H.  Hush disinfectant from system until residual equal to that of incoming water or 1.0 mg/L.

l. Take samples no sooner than 24 hours after flushing, from 10 percent of outlets and from water
entry, and analyze in accordance with AWWA C651.

3.7 SCHEDULES
A. PipeHanger Spacing:
1. Metad Piping:

a Pipesize 1/2inchesto 1-1/4 inches:
1) Maximum hanger spacing: 6.5 ft.
2) Hanger rod diameter: 3/8 inches.
b. Pipesize: 1-1/2 inchesto 2 inches:
1) Maximum hanger spacing: 10 ft.
2) Hanger rod diameter: 3/8 inch.
c. Pipesize 2-1/2inchesto 3inches:
1) Maximum hanger spacing: 10 ft.
2) Hanger rod diameter: 1/2 inch.
d. Pipesize 4inchesto 6 inches:
1) Maximum hanger spacing: 10 ft.
2) Hanger rod diameter: 5/8 inch.

END OF SECTION
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SECTION 221006 - PLUMBING PIPING SPECIALTIES

PART 1- GENERAL

11 SECTION INCLUDES
A.  Floor drains.
B.  Cleanouts.
C.  Water hammer arrestors.
D.  Trappriming valves.
12 RELATED REQUIREMENTS
B.  Section 01 6000 - Product Requirements: Procedures for Owner-supplied products.
C.  Section 22 1005 - Plumbing Piping.
D.  Section 22 4000 - Plumbing Fixtures.
13 REFERENCE STANDARDS
A. ASME A112.6.3 - Floor and Trench Drains, The American Society of Mechanical Engineers;
2001 (R2007).
B. ASSE 1011 - Hose Connection Vacuum Breakers, American Society of Sanitary Engineering;
2004 (ANSI/ASSE 1011).
C. PDI-WH 201 - Water Hammer Arresters, Plumbing and Drainage | nstitute; 2006.
14 SUBMITTALS
A.  SeeDivision 1 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide component sizes, rough-in requirements, service sizes, and finishes.
C. Manufacturer's Instructions:  Indicate Manufacturer's Installation Instructions:  Indicate
assembly and support requirements.
D. Project Record Documents: Record actua locations of equipment, cleanouts, backflow
preventers, water hammer arrestors.
E. Operation Data: Indicate frequency of treatment required for interceptors.
F. Maintenance Data: Include installation instructions, spare parts lists, exploded assembly views.
MARIE DRAKE MIDDLE SCHOOL RENOVATION PLUMBING PIPING SPECIALTIES
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SECTION 221006 - PLUMBING PIPING SPECIALTIES

QUALITY ASSURANCE

Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with not less than three years documented experience.

DELIVERY, STORAGE, AND HANDLING

Accept specialties on sitein original factory packaging. Inspect for damage.

PART 2- PRODUCTS

21

22

A.

DRAINS
Manufacturers;

1 Josam Company
2. Jay R. Smith Manufacturing Company
3. Zurn Industries, Inc

Floor Drain (FD-1):

1 ASME A112.6.3; lacquered cast iron two piece body with double drainage flange, weep
holes, reversible clamping collar, and round, adjustable 5-inch nickel-bronze strainer. 2-
inch size. With priming line connection

CLEANOUTS
Manufacturers:

1 Jay R. Smith Manufacturing Company
2. Josam Company
3. Zurn Industries, Inc

Cleanouts at Interior Finished Floor Areas (FCO):

1 Galvanized cast iron body with anchor flange, reversible clamping collar, threaded top
assembly. Round scored cover with gasket in service areas. Round cover used in tiled
areas. Round depressed cover with gasket to accept floor finish in finished floor areas.

Cleanouts at Interior Finished Wall Areas (WCO):

1 Line type with galvanized cast iron body and round gasketed cover, and round stainless
steel access cover secured with machine screw.

Cleanouts at Interior Unfinished Accessible Areas (CO): Line type with galvanized cast iron
body and tapered thread plug with gasket. Provide bolted stack cleanouts on vertical rainwater
leaders.
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SECTION 221006 - PLUMBING PIPING SPECIALTIES

2.3 BACKFLOW DEVICES
A.  Manufacturers:
1 Watts
B. Description: Device designed to prevent back-siphonage of contaminated water to potable
water in applications not subject to continuous pressure.
C. Hose Connection Vacuum Breakers: Removable single check with brass body and atmospheric
vacuum breaker vent. Manual draining feature included where freezing conditions exist.
D. Atmospheric Vacuum Breaker: Single float and disc with large atmospheric port. Polished
chrome finish with durable silicone disc.
24 WATER HAMMER ARRESTORS
A.  Manufacturers:

1 Jay R. Smith Manufacturing Company.

2. Josam.

3. Watts Regulator Company.

4. Zurn Industries, Inc.

B. Description:

1 Stainless stedl construction, bellows type sized in accordance with PDI-WH 201,
precharged suitable for operation in temperature range -100 to 300 degrees F and
maximum 250 psi working pressure.

C. Capacity:
1 WHA-3: PDI Unit C. Similar to Zurn 300, 1-inch threaded connections.
D. Accesshility: Where water hammer is concealed, locate WHA and isolating valve accessibly
behind 16x16 access door.
E. Location in walls. Locate centerline of 16x16 access door serving WHA behind walls at 64-
inches AFF. Coordinate thislocation with ARCHITECT.
25 TRAP PRIMING VALVE
A. Manufacturers:

1. MIFAB M-500

2. Watts T20.

3. PPP not acceptable.

B.  All brass, 1/2-inch IPS, spring-loaded, pressure differential activated with vacuum breaking
MARIE DRAKE MIDDLE SCHOOL RENOVATION PLUMBING PIPING SPECIALTIES
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SECTION 221006 - PLUMBING PIPING SPECIALTIES
means. Provide appropriate trap primer and distribution unit sized for 1-8 priming lines as
required. See drawings for number of priming lines served by single trap priming valve.

Accessibility: Where trap priming valve is concealed, locate with priming valve, distribution
unit, valve, and all unions centered accessibly behind 16x16 access door.

Location in walls: Locate centerline of 16x16 access door serving trap priming vave and
distribution behind walls at 16-inches AFF. Coordinate |ocation with Architect.

PART 3- EXECUTION

31

INSTALLATION

Install in accordance with manufacturer's instructions.

Extend cleanouts to finished floor or wall surface. Lubricate threaded cleanout plugs with
mixture of graphite and linseed oil. Ensure clearance at cleanout for rodding of drainage
system.

Install water hammer arrestors complete with accessible isolation valve on hot and cold water
supply piping to water closets, lavatories, sinks. Install behind access doors. Coordinate exact
location of access doors with ARCHITECT.

Install drains with top set flush in finished surface. Surrounding surface shall match with floor
drain top for proper drainage. Incorrect installation will be rejected.

Provide access where valves and fittings are not exposed.
Install vacuum breaker and cap on al drain valves.
Install trap primers fully accessible behind access doors if applicable with unions at all

connections. Install isolating valve on supply side.

END OF SECTION

MARIE DRAKE MIDDLE SCHOOL RENOVATION PLUMBING PIPING SPECIALTIES
CBJ Contract No. E12-205 Page 221006 - 4



SECTION 223000 - PLUMBING EQUIPMENT

PART 1- GENERAL

11 SECTION INCLUDES
A.  Sump Pumps
1.2 RELATED REQUIREMENTS
A.  Section 26 2726 — Wiring Devices. Electrical characteristics and wiring connections.
13 REFERENCE STANDARDS
A. ASME (BPV VIlII, 1) - Boiler and Pressure Vessal Code, Section VIII, Division 1 - Rules for
Construction of Pressure Vessels; The American Society of Mechanical Engineers; 2007.
14 SUBMITTALS
A.  SeeDivision 1- Administrative Requirements, for submittals procedures.
B.  Product Data:
1 Provide dimension drawings indicating components and connections to other equipment
and piping.
2. Provide electrical characteristics and connection requirements.
C.  Manufacturer's Instructions.
D.  Project Record Documents. Record actual locations of components.
E.  Operation and Maintenance Data: Data.
15 QUALITY ASSURANCE
A.  Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.
1.7 DELIVERY, STORAGE, AND HANDLING
A.  Providetemporary inlet and outlet caps. Maintain capsin place until installation.
1.8 WARRANTY
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SECTION 223000 - PLUMBING EQUIPMENT

See Division 1 - Closeout Submittals, for additional warranty requirements.

PART 2- PRODUCTS

21

A.

W

o 0

m

SUBMERSIBLE SUMP PUMPS (SP)
Manufacturers:

Armstrong Pumps Inc.
Goulds Pumps.
Hydromatic.

Zoeller Pump Company.
Weil.

agbrwdpE

Type: Completely submersible, vertical, centrifugal .
Casing: Cast iron pump body and ail filled motor chamber.
Impeller: Cast iron; open non-clog, stainless steel shaft.
Bearings. Ball bearings.

Accessories: Qil resistant 6 foot cord and plug with three-prong connector for connection to
electric wiring system including grounding connector.

Controls: Integral float type level controls.

Performance: See Drawings.

PART 3- EXECUTION

31 INSTALLATION
A. Install plumbing equipment in accordance with manufacturer's instructions, as required by code,
and complying with conditions of certification, if any.
3.2 DEMONSTRATION AND TRAINING
A.  Demonstrate operation and maintenance procedures.
END OF SECTION
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SECTION 224000 - PLUMBING FIXTURES

PART 1- GENERAL

11 SECTION INCLUDES
A.  Dual flush water closets valves.
C. Urinals.
D. Lavatories.
E. Sinks
F. Service sinks.
G.  Drinking Fountains.
12 RELATED REQUIREMENTS
B.  Section 06 4100 - Architectural Wood Casework: Preparation of counters for sinks; lavatory
tops.
D.  Section 22 1005 - Plumbing Piping.
F. Section 22 1006 - Plumbing Piping Specialties.
G.  Section 22 3000 - Plumbing Equipment.
13 REFERENCE STANDARDS
A. ASME A112.6.1M - Supports for Off-the-Floor Plumbing Fixtures for Public Use; The
American Society of Mechanical Engineers; 1997 (Reaffirmed 2002).
D. ASME A112.18.1 - Plumbing Supply Fittings; The American Society of Mechanical Engineers;
2005.
E. ASME A112.19.2 - Vitreous China Plumbing Fixtures and Hydraulic Requirements for Water
Closets and Urinals; The American Society of Mechanical Engineers; 2008.
G. ASME A112.19.3 - Stainless Sted Plumbing Fixtures (Designed for Residentia Use); The
American Society of Mechanical Engineers; 2008.
H. ASME A112.19.4M - Porcelain Enameled Formed Steel Plumbing Fixtures, The American
Society of Mechanical Engineers; 1994 (R2004).
l. ASME A112.19.5 - Trim for Water-Closet Bowls, Tanks and Urinals, The American Society of
Mechanical Engineers; 2005.
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SECTION 224000 - PLUMBING FIXTURES

ASME A112.19.14 - Six Liter Water Closets Equipped with Dual Flushing Device; 2006.

ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2010b.

SUBMITTALS
See Division 1 — Submittal Procedures Requirements, for submittal procedures.

Product Data: Provide catalog illustrations of fixtures, sizes, rough-in dimensions, utility sizes,
trim, and finishes.

Manufacturer's Instructions: Indicate installation methods and procedures.
Maintenance Data: Include fixture trim exploded view and replacement parts lists.

Warranty: Submit manufacturer warranty and ensure forms have been completed in OWNER's
name and registered with manufacturer.

Maintenance Materials. Furnish the following for OWNER's use in maintenance of project.

See Section 01 6000 - Product Requirements, for additional provisions.
Extra Faucet Washers: One set of each type and size.

Extra Lavatory Supply Fittings: One set of each type and size.
ExtraToilet Seats. One of each type and size.

Flush Valve Service Kits: One for each type and size.

Provide (2) flush valve assemblies for each type of water closet and urinal.
Provide (2) complete faucet assemblies for Lavatory L-1.

Provide two spare cartridge assemblies for each type of sink.

NGO~ WNE

QUALITY ASSURANCE

Manufacturer Qualifications. Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

REGULATORY REQUIREMENTS

Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified and indicated.

DELIVERY, STORAGE, AND HANDLING

Accept fixtures on site in factory packaging. Inspect for damage.

Protect installed fixtures from damage by securing areas and by leaving factory packaging in
place to protect fixtures and prevent use.
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SECTION 224000 - PLUMBING FIXTURES

1.8 WARRANTY

A.  SeeDivision 1 - Closeout Submittals, for additional warranty requirements.
PART 2 - PRODUCTS

21 WALL MOUNT FLUSH VALVE WATER CLOSETS (WC-1, WC-2)
A. Manufacturers:

1 American Standard Inc
2. Eljer
3 Kohler Company
B. Bowl: ASME A112.19.2; wall hung, siphon jet vitreous china closet bowl, with elongated rim,
1-1/2 inch top spud, china bolt caps. Similar to Kohler Kingston. WC-1 installed at ADA

height. WC-2 installed at standard height. Coordinate heights requirements with Architectural
Documents.

C. Exposed Manual Dual-Flush Vave: ASME A112.19.2; exposed polished chrome, diaphragm
type, screwdriver stop and vacuum breaker; maximum 1.6 gallon flush volume. Dua Flush
type with 1.1 gallon (up position) and 1.6 gallon (down position) flush options. Similar to
Sloan Uppercut WES-111. Coordinate left hand/ right hand handle location with ADA
requirements. Provide and install adhesive metal wall plates with instructions.

D. Seats:

1. Manufacturers;

a American Standard Inc

b. Beneke Magnaolia

C. Bemis Manufacturing Company
d. Church Seat Company

e Olsonite

2. Solid white plastic, open front, extended back, self-sustaining hinge, brass bolts, without
cover.

E. Water Closet Carriers;
1. Manufacturers;

a JOSAM Company
b. Zurn Industries, Inc

2. ASME A112.6.1M; adjustable cast iron frame, integral drain hub and vent, adjustable
spud, lugs for floor and wall attachment, threaded fixture studs with nuts and washers,
suitable for space provided. Bell and Spigot type used on vertical units at slab-on-grade
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SECTION 224000 - PLUMBING FIXTURES

locations. Vertical units may be non-adjustable. Minimum 300 pound rating.

22 WALL HUNG URINALS (U-1 and U-2)
A. Manufacturers:

1 American Standard Plumbing.

2. Eljer
3. Kohler Co.
B. Urinal:

1. ASME A112.19.2; vitreous china, wall hung washout urinal with shields, integral trap,
3/4 inch top spud, elongated rim, removable stainless steel strainer, steel supporting
hanger. ADA approved. Similar to Kohler Bardon. U-1 installed at ADA height. U-2
installed at standard height.

2. Exposed Manua Flush Valve: ASME A112.19.6; exposed polished chrome, diaphragm
type, screwdriver stop and vacuum breaker; maximum 0.5 gallon flush volume. Similar
to Sloan Royal 186-0.5. Coordinate left hand/ right hand handle location with ADA
requirements.

C. Carriers:
1. Manufacturers:

a JOSAM Company
b. Zurn Industries, Inc

2. ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and wall
attachment, threaded fixture studs for fixture hanger, bearing studs.

24 LAVATORIES (L-1)
A. Manufacturers:

American Standard Plumbing.
Kohler Co.

Moen.

Grohe.

Sloan Valve Co.

Eljer.

ok~ wbdE

B. Lavatory L-1(Wall Mount Lavatory with Manual Blade Handle Faucet):

1. Vitreous China Wall Hung Basin: ASME A112.19.2; vitreous china wall lavatory, 20 x
18 inches with drillings on 4 inch centers, front overflow.. Insulation shields on
plumbing piping for ADA compliance. Similar to Kohler Greenwich.

2. ASME A112.18.1; concealed, polished chrome plated brass supply with 4-1/2 inch reach
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(4-inch height) faucet and single handle indexed control lever. Water economy softflo
aerator with maximum 2.0 gpm flow. 4-inch centers. Rigid supplies. Similar to Kohler
K-15592-P-CP.

3. Accessories:

Chrome plated 17 gage brass P-trap with clean-out plug and arm with escutcheon.
Offset waste with perforated open strainer.

Loose key stops.

Rigid supplies.

Removable insulation shields on plumbing piping for ADA compliance where
exposed.

ASME A112.6.1M; cast iron and steel frame with tubular legs, lugs for floor and
wall attachment, threaded studs for fixture hanger, bearing plate and studs.

Cap o

—h

SINKS ()
Sink Manufacturers;

American Standard Inc
Kohler Company

Just

Elkay

PWDNPRE

(51 ADA Classroom Sink) Single Compartment Bowl: ASME A112.19.3; 25 by 22 (front-
back by left-right) by 6 inch outside dimensions 18 gage thick, Type 302 or 304 stainless sted!.,
dual ledge All corners rounded and all welds ground and polished. Self-rimming and
undercoated, ledge back drilled for faucet supply fitting and right ledge bubbler supply fitting.
Center drain outlet. Similar to Elkay DRKAD2522R.

1 Trim for sinks: ASME A112.18.1; concealed chrome plated brass supply with fixed
gooseneck faucet (5-1/2 inch reach, 9-inch deck to aerator) and water economy softflo
aerator with maximum 2.0 gpm flow, indexed 4 inch wrist blade handles. Quarter turn
cartridges. 8-inch centers. Rigid supplies. Similar to Chicago 786-E35CP.

2. Accessories:  Chrome plated 17 gage brass P-trap with clean-out plug and arm with
escutcheon. Quarter turn Mini-Ball stops. ADA offset. Removable insulation shields on
plumbing piping for ADA compliance where exposed.

3. Bubbler: ADA compliant deck mounted chrome plated bubbler with flexible shield.
Provide ¥2-inch connection to sink CW piping. Include Quarter turn Mini-Ball stops.
Similar to Chicago 748-665FHCP.

(S2 ADA Sink — Nurse) Single Compartment Bowl: ASME A112.19.3; 16x17 (front-back by
left-right) by 6 inch outside dimensions 18 gage thick, Type 302 or 304 stainless steel. All
corners rounded and all welds ground and polished. Self-rimming and undercoated, ledge back
drilled for faucet supply fitting. Center rear drain outlet. Similar to Elkay

1 Trim for sinks: ASME A112.18.1; concealed chrome plated brass supply with fixed
gooseneck faucet (5-1/2 inch reach, 9-inch deck to aerator) and water economy softflo
aerator with maximum 2.0 gpm flow, indexed 4 inch wrist blade handles. Quarter turn
cartridges. 8-inch centers. Rigid supplies. Similar to Chicago 786-E35CP.
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SECTION 224000 - PLUMBING FIXTURES

2. Accessories Chrome plated 17 gage brass P-trap with clean-out plug and arm with
escutcheon. Quarter turn Mini-Ball stops. ADA offset. Removable insulation shields on
plumbing piping for ADA compliance where exposed.

2.6 DRINKING FOUNTAIN (DF-1)
A. Manufacturers:
1. Tri Palm International/Oasis
2. Elkay Manufacturing Company

3. Haws Corporation

B. Drinking Fountain DF-1: Single level recessed, stainless steel, drinking fountain for general
public.

1 Wall hung, 18 gage, 304 stainless steel unit.

2. Chrome plated brass bubbler with flexible shield.
3. Frontal push pad for fountain

4 Mounting Frame.

C.  Accessories. Chrome plated 17 gage brass P-trap with clean-out plug and arm with escutcheon.
Quarter turn Mini-Ball stops.

2.7 SERVICE SINKS (SS-1)

A. Service Sink Manufacturers;

1. Fiat
2. Swanstone
3. Crane

B. (SS-1) Bowl Floor Mounted: 36 x 24 x 10 inch high molded stone product, with rim guard and
3dinchdrain. Stainless steel strainer.

C. Trim: ASME A112.18.1 exposed wall type combination supply with lever handles, spout wall
brace, vacuum breaker, hose end spout, strainers, eccentric adjustable inlets, integral
screwdriver stops with covering caps and adjustable threaded wall flanges. Similar to Chicago
897.

D. Accessories:

3 feet of 1/2 inch diameter plain end reinforced plastic hose.

Hose clamp hanger.

Mop hanger.

Pail Hook.

Stainless steel wall coverings minimum 24 inches high and the length of each of the SS
sides.

S A
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PART 3- EXECUTION

31 EXAMINATION

A. Veify that walls and floor finishes are prepared and ready for installation of fixtures.

B. Verify dimension of all custom sized fixtures before ordering.

C.  Confirm that millwork is constructed with adequate provision for the installation of counter top
lavatories and sinks.

D.  SeeArchitectural documents for all mounting heights.

3.2 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in fixture

rough-in schedule for particular fixtures.
3.3 INSTALLATION

A. Install WORK in accordance with State standards.

B. Install each fixture with chrome-plated trap, easily removable for servicing and cleaning.

C.  Provide chrome plated rigid or flexible supplies to fixtures with screwdriver stops, reducers, and
escutcheons.

D. Install componentslevel and plumb.

E. Install and secure fixtures in place with wall supports and bolts with sufficient strength to
prevent movement of fixture when subjected to aforce of 200 poundsin any direction.

F. Seal fixtures to wall and floor surfaces with sealant as specified in Division 7, color to match
fixture. Sealant shall have a convex bead in order to prevent water from accumulating on the
finished surface.

G. Solidly attach water closets to floor with lag screws. Lead flashing is not intended hold fixture
in place.

H.  All supply piping to fixture anchored to wall.

l. All sink and lavatory supply spouts with aerators as specified for each fixture.

J. All trip levers for disabled type fixtures such as water closets and urinals are to be coordinated
with disabled code requirements for proper accessible side location and configuration.

K.  Stops installed in each supply pipe at each fixture, accessibly located. Exposed stops of the
loose key type, unless quarter turn Mini-Ball stop or screwdriver type is specified, with threaded

MARIE DRAKE MIDDLE SCHOOL RENOVATION PLUMBING FIXTURES

CBJ Contract No. E12-205 Page 224000 - 7



34

35

3.6

3.7

SECTION 224000 - PLUMBING FIXTURES

chrome-plated brass nipple and escutcheon. Where stops are not specified with the fixture,
standard globe or angle valves shall be used, located in accessible, concealed space such as
cabinetwork, pipe spaces, or unfinished rooms.

Wall-hung closet carriers suitable for the space provided, and installed with seal on faceplate
joint.

Suitable protective cover placed over fixtures immediately after installation. Damaged fixtures
replaced at no additional cost to the OWNER.

Brass or plastic nipples used for connection of urinals.

INTERFACE WITH WORK OF OTHER SECTIONS

Review millwork shop drawings. Confirm location and size of fixtures and openings before
rough-in and installation.

ADJUSTING

Adjust stops or valves for intended water flow rate to fixtures without splashing, noise, or
overflow.

CLEANING

Clean plumbing fixtures and equipment.

PROTECTION
Protect installed products from damage due to subsequent construction operations.
Do not permit use of fixtures by construction personnel.

Repair or replace damaged products before Date of Substantial Completion.

END OF SECTION
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SECTION 230510 - GENERAL MECHANICAL HVAC

PART 1- GENERAL

11

A.

WORK INCLUDED

The Mechanical Work is governed by the entire Specifications and not just Division 21, 22, and
23. The entire Specifications must be examined for requirements relating to the Work
hereunder. The Work covered by this and all other Mechanical sections consists of furnishing
labor, equipment, and materials in accordance with the Specifications or Drawings, or both,
together with any incidental items not shown or specified which can be reasonably inferred or
taken as belonging to the Work and necessary in good practice to provide a complete system
described or shown as intended.

Coordinate shutdown of systems with Juneau School District Maintenance Personnel. Contact
name and phone number will be available through ARCHITECT.

Continuity of Mechanical Systems for the Building: Continuity of Mechanical systems for
building sprinkler, plumbing, heating, and ventilation systems during demolition and new work
shall be the responsibility of the CONTRACTOR. Building sprinkler, plumbing, heating, and
ventilation systems shall be operational during occupied periods when school is in session.
Shutdown of systems shall not affect Occupied portions of the building except when
coordinated with the School District and the ARCHITECT. Shutdown to Occupied portions of
the building to occur after school hours and upon approval of the School District. See
paragraph 1.5 D Cooperative Work this Section. Temporary mechanical systems and
connections, provided by the CONTRACTOR, shal be necessary during project phasing,
demolition, and new Work as required to provide continuity of sprinkler, plumbing, heating,
and ventilation systems. All temporary mechanical systems shall be the responsibility of the
Contractor. All temporary equipment, ductwork, piping, and related appurtenances shall be
removed prior to substantial complete.

Demoalition of and Connection to Existing Material, Equipment, and Systems:

1 Mechanical drawings show reported as-built and contract document locations of
underground piping taken from past project drawings. Contractor to determine actual
existing locations of underground piping as needed without additional cost to the Owner.
Contractor to utilize pipe location devices as needed. Contact ARCHITECT if actual
piping locations are different than shown. Excavation shall be required to locate piping,
remove piping, install piping, and connect to existing piping.

2. Where select piping and ductwork systems are shown to be partialy removed for
connection, prepare and protect the connection points appropriately to ensure later
continuity of Work. CONTRACTOR shall provide al temporary supports as required
and completely replace material and equipment that are not suitably protected during
construction and becomes damaged.

3. CONTRACTOR shall provide all temporary caps for ductwork and piping as required.
CONTRACTOR shall provide all temporary partitions such as air-tight air plenum
separations as required to maintain continuity of systems and to not contaminate existing
systems or finishes. CONTRACTOR shall remove all temporary provisions when the
phase of Work is completed or earlier if required.

4, All material and equipment that are to be removed for relocation isthe CONTRACTORS
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SECTION 230510 - GENERAL MECHANICAL HVAC

responsibility to suitably protect and store in a location that protects from damage.
CONTRACTOR shal completely replace al relocated material and equipment that are
damaged from storage and other misuse between demolition and reinstallation.

5. Where items are shown to be removed such as piping or ductwork it is to be assumed that
this includes the removal of the respective system including but not limited to pipe and
duct hangers, supports, conduit, wiring, valves, and other related trim and appurtenances.
Piping to be removed through a floor assumes that the piping is to be capped below floor
and the floor finished smooth.

6. Mechanical Contractor shall be available during Abatement Work and Demolition Work
for coordination and assistance for related Work. Mechanical Contractor shall locate,
isolate, and drain piping systems to be removed.

7. Concrete wall and floor penetrations required. Saw cut or core drill as required. Sleeve
penetrations as specified. Coordinate with Architect for structural beam penetration
approvals.

8. All plumbing fixtures and trim located in the respective Work phase areais to be cleaned
thoroughly prior to occupancy by Owner.

0. CONTRACTOR shal submit a schedule of system work, description of Work, and
phasing plan showing all material and equipment that is to be connected or maintained
either temporarily or permanently for each phase of Work for approval by ARCHITECT.
All mechanical systems are to be covered and accounted for in the plan and shall be
submitted during the initial submittal process. Schedule shall be submitted for approval
not later than 35 days after initial Work notice to proceed date.

WORDING OF THE SPECIFICATIONS

These Specifications are of the abbreviated or streamlined type and frequently include
incomplete sentences. However, periods are used for clarity. Words such as "shal”, "shall be",
"the CONTRACTOR shal", and similar mandatory phrases shall be supplied by inference in
the same manner, as they are required for the notes on the drawings.

CODES AND REGULATIONS

All Work hereunder shall be strictly in conformance with applicable codes and regulations. All
Work shall be in accordance with the 2006 Uniform Plumbing Code, 2006 International
Mechanical Code, 2006 International Building Code, 2006 International Fire Code, the most
recent edition of NFPA, City & Borough of Juneau and State of Alaska code modifications
insofar as minimum requirements are concerned, but the Drawings and Specifications shall
govern in case the minimum requirements are exceeded. All electrical equipment shall bear the
UL label.

SUBMITTALS

Genera: Provide submittals according to Conditions of Contract, Division 1 Specifications
Sections, and as required hereunder. Drawings and general provisions of the Contract,
including General, Supplementary Conditions, and all Division 1 Specification Sections, apply
to this Section. Approval of the data shall not eliminate responsibility for compliance with the
Drawings or Specifications unless specific attention has been called in writing to proposed
deviations at the time of transmittal of the data and such deviations have been approved, nor
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SECTION 230510 - GENERAL MECHANICAL HVAC

shall it eliminate the responsibility for freedom of errors of any sort in the data. All Mechanical
submittal data for Project construction is to be turned in for approval at the same time in order
for an efficient review process. Partial submittals may be regjected until the full submittal is
received.

B.  Specified Products: Trade names and catalog numbers of manufactured products included
herein are intended to indicate the type, size, and grade of quality of equipment and materials
required and such equipment and materials are approved for instalation, subject to full
compliance with the Specifications. Except where single manufacture is specified for
standardization, requests for approval of other manufacturers than those specified must be
accompanied by complete descriptions including overall dimensions, performance data, and, if
catalog material, identification of specific products or items proposed.

C.  Submittal Format: All data shall be submitted at one time in neatly bound loose-leaf three ring
binders with pockets and tabulated in the same order of Specification Division section. All data
shall be typed, minimum 10 point font, no exceptions. Data submitted that is not conforming to
these specification requirements will be returned without reviewing and will need to be
resubmitted at Contractors sole complete cost.

1 Each binder shall have a set of separators with index tabs A to Z. Tabs are to be printed
type. Slip-in tabs not acceptable.

2. The first page shall be a cover sheet with project name, address, date, submittal product
name, all applicable contractors and contact information, and all applicable consultants
and contact information.

3. Second page shall be a submittal manual index of al project Specification sections with
respective tab numbers, and respective book number, if applicable.

4, The first page of each manuals section shall be an index of that respective project
Specification section and number with each product name, manufacturer name and model
number.

5. Each manuals section shall be labeled and certified by mechanical Subcontractor that the
data presented is in accordance with project Specifications. Index sheet in front of
completed binder listing each piece of equipment or material submitted.

6. Product Data to be utilized shall be flagged and noted and all other data shall be crossed
out or otherwise flagged that it is not in the project.

7. Data shall be inserted in binders in order of Specification number. Specification number
shall be clearly labeled on each submittal page.

D. Asbuilt Drawings. As-built drawings shall be required from all Mechanical Subcontractors and
shall accurately show all changes from Contract Documents for al piping, ductwork, and
equipment. As-built drawings shall show al underground piping whether changed or not,
dimensioned from building lines. As-built drawings shall be updated daily and available for
inspection on-site by the ARCHITECT.

E. Operating and Maintenance Data:  See Division 1 for the number of sets of datato be provided
for submittal and additional requirements. Provide a minimum of four (4) copies. The
following data shall be provided to the ARCHITECT for approval 30 days prior to the request
for Commissioning or Substantial Completion inspection, whichever comes first. Except for the
valve directory and nameplate directory, the data shall be provided complete at one time.
Partial or separate data will be returned for completion. The valve directory and nameplate
directory may be provided for approval previous to the other data. The first section of the O&M
manual shall be as listed in the following subparagraphs in order presented hereunder. All of
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the following subparagraphs sections shall be furnished with permanent plastic see through
covers. See requirements under 1.4.C for additional submittal and formatting requirements.

1
2.

Cover and Index sheetsasin 1.4.C. above.

Description of systems and operating instructions: The Contractor shall prepare a brief
type written description of all new and modified systems, explaining how the systems
operate and indicating the proper settings of controls and switches. The instructions are
to include all information required for the proper settings of controls and switches. The
instructions are to include al information required for the proper operation of the
systems. Technical knowledge on controls or adjustments requiring specialized
technicians should not be included in the instructions.

Nameplate directory: List of al new heat pumps, boilers, air handlers, fans, water
heaters, expansion tanks, thermostatic mixing valves, pumps, unit heaters, cabinet unit
heaters, air conditioning units, and other equipment nameplates, giving manufacturer's
nameplate data, nameplate designation, location of equipment, area served, switch
location, and normal position of the switch. Motor data must include the horsepower,
voltage, full load amperage, phase, €tc.

Manufacturers' literature: Manufacturers' instructions for operation and maintenance of
all mechanical equipment and specidties, including replacement parts lists, capacity
curves or charts, equipment data sheets, manufacturers' literature on the equipment, and
as-built wiring diagrams and control drawings, all suitable for side binding to 8-1/2 x 11
inch size. All data not applicable to the job is to be crossed out or deleted. Manuals
turned in for review with non-applicable data not crossed out shall be returned to the
Contractor.

Maintenance instructions: Typewritten instructions for the maintenance of the systems,
listing each service required on all of the mechanical equipment, including inspections,
lubrication, cleaning, checking, and al other operations required. Thelististo include all
types of bearings installed on the equipment and the type of lubricant required.
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6. Maintenance schedule: List of each item of mechanical equipment requiring inspection,
lubrication, cleaning, or service including the type of bearings and type of lubricating
means for each piece of equipment. Each item of equipment is to be listed separately
with the service required. List to include the times during the year when such inspection
and maintenance shall be performed. The specific maintenance required shall be
referenced back to the maintenance instructions.

7. Vave directory: Indicating valve number, size, location, function, and normal position
for each numbered valve. The directory shall be provided and approved before
installation of the valve tags. A sample arrangement will be furnished upon request.
Two copies required for the preliminary list.

Guide Documents: Sample operating and maintenance instructions and maintenance schedule
may be obtained from the ARCHITECT upon request, to assist in properly setting up the data.

Instructions To Personnel and Training: The mechanical Subcontractor shall instruct operating
personnel in the operation and maintenance of the systems before accepting the responsibility of
operation and maintenance of the systems. Each training session shall be signed off by Project
Manager.

Quadlification Data: For sheet metal installers. For pipe fitters.

Submit prior to Substantial Completion Inspection and Final Inspection a detailed list of
eguipment and systems that will not be completed for the completion date. Include status and
information of deficienciesfrom all previous inspection reports.

Submit prior to Re-inspections of Substantial Completion Inspections, if applicable, and the
Final Inspection a marked copy of the previous Engineers Inspection Reports detailing al items
that have been completed and all items that have not been completed with reasons thereof. Re-
inspection or Final Inspection will not occur until receipt of thislist.

COOPERATIVE WORK

The Work hereunder shall be coordinated between various mechanical Sections and with the
Work specified under other divisions or contracts toward rapid completion of the entire Project.
If any cooperative Work must be altered due to lack of proper supervision hereunder, or failure
to make proper provisions in time, then the Work hereunder shall include all expense of such
changes as are necessary to be made in the Work under other divisions and contracts, and such
changes shall be directly supervised by the ARCHITECT and shall be made to the satisfaction
of the ARCHITECT.

In general pitched piping and ductwork shall take preference in location within the Project area.
Coordination of all drain valves, duct access doors, and other equipment requiring access and
maintenance procedures is required with al building components during construction for
maximum accessibility and proper location as intended. In many portions of the building,
piping mains, piping branches, and sprinkler piping, as well as some duct branches will need to
beinstalled in the joist space to allow for installation of duct mains. Coordinate closely with all
other Contractors.
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Protection of existing mechanical material and equipment during selective demolition shall be
the responsibility of the CONTRACTOR and coordinated with the respective Contractors. The
CONTRACTOR shall provide temporary supports for all material and equipment. The
CONTRACTOR at no cost to the Owner shall replace any existing material or equipment
damaged during selective demolition due to insufficient protection. Coordination with all
disciplinesisrequired.

Temporary Utilities: In addition to requirements hereunder see Division 1, "Construction
Facilities'Temporary Controls’. Continuity of Mechanical systems for building sprinkler,
plumbing, heating, and ventilation systems during demolition and new Work shall be the
responsibility of the CONTRACTOR. The CONTRACTOR shall be responsible for providing
and maintaining the Mechanical Systems serving occupied areas of the building throughout
Construction. Shutdown of systems shall not affect Occupied portions of the building except
when coordinated with Juneau School District (JSD) and JSD Maintenance.  Sprinkler,
plumbing, heating, and ventilation systems shall be active at all times in Occupied areas.

1. School District air handling units may not be utilized for ventilating or heating portions
of the building where Construction Work is in progress. All unused ducts are be sealed
air tight into Construction Area. Any duct found dirty will be cleaned immediately at the
expense of the CONTRACTOR including removal and replacement of sound lined ducts.

2. Protection of existing mechanica material and equipment during selective demolition
shall be the responsibility of the CONTRACTOR and coordinated with the respective
Sub Contractor. The CONTRACTOR shall provide temporary supports for al material
and equipment. The CONTRACTOR at no cost to Owner shall replace any existing
materials or equipment damaged during selective demolition due to insufficient
protection. Coordinate with all disciplines and phasing plans are required.

QUALITY ASSURANCE

Perform Work in conformance with all applicable codes, regulations, local ordinances, contract
documents, and generally accepted good practice. If discrepancies exist between Specifications
and Contract Drawings then the solution that provides the Owner with the highest quality of
product or installation shall be deemed as intended by the Contract Documents.

All sheet metal workers shall have a minimum documented sheet metal fabrication and
installation experience in commercial or industrial facilities of 3 years or be enrolled in an
Alaska Department of Labor approved Sheet Metal Apprentice program. The ratio of on-site
workers shall not exceed 3 apprentices or sheet metal workers for every one foreman. A
foreman is defined as a sheet metal worker with minimum 3 years experience as detailed above
or is an approved Journeyman.

All Plumbers and Pipe Fitters shall have a minimum documented installation experience in
commercia or industrial facilities of 3 years or be enrolled in an Alaska Department of Labor
approved Plumbers and Pipe Fitters Apprentice program. The ratio of on-site workers shall not
exceed 2 apprentices or pipe fitters for every one Journeyman.
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17 FIELD MEASUREMENTS
A.  SeeDivision 1 for specific requirements.

B. Verifications. All measurements shall be verified at the site and prior to fabrications of
equipment and systems. The existing conditions shall be fully observed before beginning the
Work hereunder, and the Work hereunder executed in full coordination with the existing
conditions observed. All hazardous material including asbestos materials that are discovered
during the course of construction shall be immediately brought to the attention of the
ARCHITECT for action. All Work performed with hazardous materials not approved by the
Owner shall be at the full responsibility of the contractor and not the Owner.

C. Changes: Variations apparently necessary due to existing conditions shall be made only on
approval in writing by the ARCHITECT.

18 WARRANTY
A.  SeeDivision 1 for specific requirements regarding: Product warranties and product Bonds.

B.  The contractor shall provide continuous and generally trouble-free operation of the mechanical
systems for the time period listed in Division 1 or for one year after Substantial Completion
whichever time period is longer.  The operation and maintenance of systems other than
incidental operations such as room thermostat settings or changing of air filters, shall be the sole
responsibility of the contractor and shall be addressed by the contractor immediately if
deficiencies are present. Leaking of valves, flanges, or air vents shal be addressed
immediately by the contractor during the warranty period. Control settings, noise problems,
and other deficiencies resulting in unsatisfactory environmental conditions shall be addressed
immediately.

PART 2- PRODUCTS (NOT USED)

PART 3- EXECUTION (NOT USED)

END OF SECTION
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1- GENERAL

11 SECTION INCLUDES
A. Nameplates.
B. Tags.

C. Pipe Markers.

12 RELATED REQUIREMENTS

A.  Section 09 9123 — Interior Painting: Identification painting.

13 REFERENCE STANDARDS

A. ASME A13.1 - Scheme for the Identification of Piping Systems, The American Society of
Mechanical Engineers; 2007.

B. ASTM D709 - Standard Specification for Laminated Thermosetting Materials, 2001
(Reapproved 2007).
14 SUBMITTALS
A.  SeeDivision 1- Administrative Requirements, for submittal procedures.

B. Chart and Schedule: Submit valve chart and schedule, including valve tag number, location,
function, and valve manufacturer's name and model number.

C.  Product Data: Provide manufacturers catalog literature for each product required.
D. Manufacturer's Instalation Instructions: Indicate special procedures, and installation.

E. Project Record Documents: Record actual locations of tagged valves.

PART 2- PRODUCTS

21 NAMEPLATES
A. Manufacturers:

1 Kolbi Pipe Marker Co
2. Seton |dentification Products.
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

B.  Description: Laminated three-layer plastic with engraved letters.

1 Letter Color: White.

2. Letter Height: 1/4 inch.

3. Background Color: Black.

4, Plastic: Conformto ASTM D7009.
2.2 TAGS

A. Manufacturers:

Advanced Graphic Engraving
Brady Corporation

Kolbi Pipe Marker Co

Seton Identification Products

PN PE

B. Metal Tags. Brass with stamped letters; tag size minimum 1-1/2 inch diameter with smooth
edges.

C. VaveTag Chart: Typewritten letter size list in anodized aluminum frame.

23 PIPE MARKERS
A. Manufacturers:

Brady Corporation

Kolbi Pipe Marker Co
MIFAB, Inc

Seton Identification Products

rPODNPE

B. Comply with ASME A13.1.

C. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing
and printed markings.

D. Plagtic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around
pipe or pipe covering; minimum information indicating flow direction arrow and identification
of fluid being conveyed. For un-insulated piping only.

2.4 CEILING TACKS

A.  Manufacturers:

1 Craftmark

B.  Description: Steel with 3/4 inch diameter color coded head.
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

Color code asfollows:

1 HVAC Equipment: Yellow.
2. Plumbing Valves. Green.
3. Heating/Cooling Valves: Blue.

PART 3- EXECUTION

31 PREPARATION

A.  Degrease and clean surfaces to receive adhesive for identification materials.

B.  Symbols, numbers, and al mechanical identification shall match and be in accordance with
Contract Documents.

3.2 INSTALLATION

A. Install nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with
sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.

B. Install tagswith corrosion resistant chain.

C. Ingtal plastic pipe markersin accordance with manufacturer's instructions.

D. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's
instructions.

E. Install underground plastic pipe markers 6 to 8 inches below finished grade, directly above
buried pipe.

F. Use tags on piping 3/4 inch diameter and smaller.

1. Identify service, flow direction, and pressure.

2. Install in clear view and align with axis of piping.

3 Locate identification not to exceed 20 feet on straight runs including risers and drops,
adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and
at each obstruction.

G. Locate ceiling tacks to locate valves or dampers above lay-in panel ceilings. Locate in corner of
panel closest to equipment.

H. Identify air handling units, fans, heat pumps, pumps, boilers, water heaters, heat transfer
equipment, heat exchangers, tanks, backflow preventers, and water treatment devices with
plastic nameplates. Small devices, such asin-line pumps, may be identified with tags.

l. Identify valvesin main and branch piping with tags.
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J. Identify piping, concealed or exposed, with plastic pipe markers or plastic tape pipe markers.

1 Plastic pipe markers are to be used on uninsulated piping only.

2. Identify service, flow direction, and pressure.

3. Install in clear view and align with axis of piping.

4, Locate identification not to exceed 15 feet on straight runs including risers and drops,
adjacent to each valve and Tee, at each side of penetration of structure or enclosure, and
at each obstruction.

5. Inaccessible piping need not be indentified if piping is identified at nearest accessible or
exposed locations.

6. Install identifying devices after completion of coverings and painting.

K.  Install underground pipe location tape continuous above the ground source piping as detailed.
END OF SECTION
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1- GENERAL

11 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems in Project areas only and related mains
serving such areas.

B. Testing, adjustment, and balancing of hydronic systems in Project areas only and related
systems serving such areas.

C. Measurement of final operating condition of HVAC systems in Project areas only and related
systems serving such areas.

12 REFERENCE STANDARDS

A. AABC MN-1 - AABC National Standards for Total System Balance; Associated Air Balance
Council; 2002.

B. ASHRAE Std 111 - Practices for Measurement, Testing, Adjusting and Balancing of Building
Heating, Ventilation, Air-Conditioning, and Refrigeration Systems; American Society of
Heating, Refrigerating and Air-Conditioning Engineers, Inc.; 1988, with 1997 Errata.

C. NEBB (TAB) - Procedura Standards for Testing Adjusting Balancing of Environmental
Systems; National Environmental Balancing Bureau; 2005, Seventh Edition.

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting, and Balancing; Sheet Metal and Air
Conditioning Contractors' National Association; 2002.

13 SUMMARY

A. Scopeof Work: Adjust and balance all building air systems. Adjust and balance al building
hydronic systems. Air volumes are located on the diffuser and grille schedules. Flow rates for
al hydronic systems are shown on the schedules. Testing and balancing of new and existing
systems at the end of Phase | work is required prior to occupancy for the school year. TAB is
also required to be onsite when commissioning occurs. Coordinate with contract document
requirements.

1. Ventilation and Exhaust Systems:
a.  Supply fan CR-1 and EF-CR1A systems. CR-1isamixing zone supply air
ventilation system utilizing outside air and return air from EF-CR1A.
b. EF-CRI1B exhaust air system.

2. Hydronic Heating Systems for the finned pipe convectorsin the first floor classrooms.
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

3. Hydronic Hot Water Recirculation Systems.
4. Coordination during Controls Start-up and Testing.

14 SUBMITTALS

A.  SeeDivision 1 - Administrative Requirements, for submittal procedures.

B. Quadlifications: Submit name of adjusting and balancing agency and TAB supervisor for
approval within 30 days after award of Contract.

C. TAB Plan: Submit a written plan indicating the testing, adjusting, and balancing standard to be
followed and the specific approach for each system and component.

1 Submit to ARCHITECT.

2. Submit six weeks prior to starting the testing, adjusting, and balancing work.

3 Include certification that the plan developer has reviewed the contract documents, the
equipment and systems, and the control system with the ARCHITECT and other
installers to sufficiently understand the design intent for each system.

4, Include at least the following in the plan:

a List of al ar flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment
to be tested, adjusted and balanced with the data cells to be gathered for each.
Indicate specific measuring techniques for fan systems, variable frequency drives,
and displacement diffusers.

C. Identification and types of measurement instruments to be used and their most
recent calibration date.

d. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

e Final test report forms to be used.

f. Expected problems and solutions, etc.

. Details of how TOTAL flow will be determined; for example:

1) Air:  Sum of termina flows via control system calibrated readings or via
hood readings of all terminals, supply (SA) and return air (RA) pitot
traverse, SA or RA flow stations, displacement diffusers.

2) Water: Pump curves, circuit setter, flow station, etc.

i Specific procedures that will ensure that both air and water side are operating at the
lowest possible pressures and methods to verify this.

J- Confirmation of understanding of the outside air ventilation criteria under all
conditions.

k. Method of verifying and setting minimum outside air flow rate will be verified and
set and for what level (total building, zone, etc.).

l. Method of checking building static and exhaust fan and/or relief damper capacity.

m.  Proposed selection points for sound measurements and sound measurement
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methods.

n. Time schedule for TAB work to be done in phases (by Season, floor, etc.).

0. Exhaust fan balancing and capacity verifications, including any required room
pressure differentials.

p. Procedures for forma deficiency reports, including scope, frequency and
distribution.

D. Control System Coordination Reports: Communicate in writing to the controls installer al
setpoint and parameter changes made or problems and discrepancies identified during TAB that
affect, or could affect, the control system setup and operation.

E. Progress Reports.

F. Final Report: Indicate deficiencies in systems that would prevent proper testing, adjusting, and
balancing of systems and equipment to achieve specified performance.

1
2.

3.

No

Revise TAB plan to reflect actual procedures and submit as part of final report.

Submit draft copies of report for review prior to final acceptance of Project. Provide final
copiesfor ARCHITECT and for inclusion in operating and maintenance manuals.
Provide reports in soft cover, letter size, 3-ring binder manuals, complete with index page
and indexing tabs, with cover identification at front and side. Include set of reduced
drawings with air outlets and equipment identified to correspond with data sheets, and
indicating thermostat |ocations.

Include actual instrument list, with manufacturer name, seria number, and date of
calibration.

Form of Test Reports: Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

Units of Measure: Report data in both I-P (inch-pound) units.

Include the following on the title page of each report:

Name of Testing, Adjusting, and Balancing Agency.

Address of Testing, Adjusting, and Balancing Agency.
Telephone number of Testing, Adjusting, and Balancing Agency.
Project name.

Project location.

Project ARCHITECT.

Project Engineer.

Project CONTRACTOR.

Project altitude.

Report date.

e L NN

G.  Project Record Documents: Record actual locations of flow measuring stations and balancing
valves and rough setting.

PART 2- PRODUCTS- NOT USED

PART 3- EXECUTION
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GENERAL REQUIREMENTS
Perform total system balance in accordance with one of the following:

1. AABC MN-1, AABC Nationa Standards for Total System Balance.

2. ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of
Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.

3. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental Systems.

4, SMACNA HVAC Systems Testing, Adjusting, and Balancing.

5 Maintain at least one copy of the standard to be used at project site at all times.

Begin work after completion of systems to be tested, adjusted, or balanced and complete work
prior to Substantial Completion of the project.

Where HVAC systems and/or components interface with life safety systems, including fire and
smoke detection, alarm, and control, coordinate scheduling and testing and inspection
procedures with the authorities having jurisdiction.

TAB Agency Quadlifications:

1. Company specializing in the testing, adjusting, and balancing of systems specified in this
section.

2. Having minimum of three years documented experience.

3. Certified by one of the following:

a AABC, Associated Air Balance Council: www.aabchg.com; upon completion
submit AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau: www.nebb.org.

C. TABB, The Testing, Adjusting, and Balancing Bureau of National Energy
Management Institute: www.tabbcertified.org.

d. Professional mechanical engineer with documented TAB experience within the last
fiveyears.

TAB Supervisor and Technician Qualifications. Certified by same organization as TAB
agency.

3.2 EXAMINATION
A. Verify that systems are complete and operable before commencing work. Ensure the following
conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection isin place for electrical equipment.
4, Filters have been replaced immediately prior to adjustment of air system.
5. Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
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8. Air coil fins are cleaned and combed.

0. Access doors are closed and duct end caps are in place.
10. Airoutletsareinstalled and connected.

11. Duct system leakage is minimized.

12. Hydronic systems are flushed, filled, and vented.

13.  Pumps are rotating correctly.

14.  Proper strainer baskets are clean and in place.

15.  Service and balance valves are open.

B.  Submit field reports. Report defects and deficiencies that will or could prevent proper system
balance.

C.  Beginning of work means acceptance of existing conditions.

3.3 ADJUSTMENT TOLERANCES

A. Air Handling Systems: Adjust to within plus or minus 5 percent of design for supply systems
and plus or minus 10 percent of design for return and exhaust systems.

B.  Air Outlets and Inlets. Adjust total to within plus 10 percent and minus 5 percent of design to
space. Adjust outlets and inletsin space to within plus or minus 10 percent of design.

C.  Hydronic Systems: Adjust to within plus or minus 10 percent of design.

D. Inasmuchispossible, Duct traverses at the supply fan outlets and at the exhaust fan inlets shall
be compared to total grille and diffuser airflows for each fan unit to determine the percentage
duct leakage. Coordinate with Sheet Metal contractor.

34 RECORDING AND ADJUSTING
A. FiedLogs. Maintain written logs including:
1 Running log of events and issues.
2. Discrepancies, deficient or uncompleted work by others.
3. Contract interpretation regquests.
4, Lists of completed tests.

B.  Ensurerecorded data represents actual measured or observed conditions.

C.  Permanently mark settings of valves, dampers, and other adjustment devices allowing settings
to berestored. Set and lock memory stops.

D. Mark on the drawings the locations where traverse and other critical measurements were taken
and cross reference the location in the final report.

E. After adjustment, take measurements to verify balance has not been disrupted or that such
disruption has been rectified.

MARIE DRAKE MIDDLE SCHOOL RENOVATION TESTING, ADJUSTING, AND
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

F. Leave systems in proper working order, replacing belt guards, closing access doors, closing
doorsto electrical switch boxes, and restoring thermostats to specified settings.

G. Adjust diffuser and grille blades for proper air diffusion throughout. Adjust horizontal to
vertical projection cones for proper air diffusion for round diffusers.

35 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide required or design supply, return, and
exhaust air quantities at site atitude.

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of
duct.

C. Measureair quantities at air inlets and outlets.

D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts
and noise.

E. Use volume control devices to regulate air quantities only to extend that adjustments do not
create objectionable air motion or sound levels. Effect volume control by duct internal devices
such as dampers and splitters.

3.6 WATER SY STEM PROCEDURE

A. Adjust water systemsto provide required or design quantities.

B. Use cdlibrated Venturi tubes, orifices, or other metered fittings and pressure gauges to
determine flow rates for system balance. Where flow metering devices are not installed, base
flow balance on temperature difference across various heat transfer elementsin the system.

C.  Adjust systems to provide specified pressure drops and flows through heat transfer elements
prior to thermal testing. Perform balancing by measurement of temperature differential in
conjunction with air balancing.

D. Effect system balance with automatic control valves fully open to heat transfer elements.

E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and
fittings. Do not use service or shut-off valves for balancing unless indexed for balance point.

3.7 SCOPE
A. Test, adjust, and balance the following:
1 Terminal Heat Transfer Units
2. Air Handling Units Supply fan CR-1 and EF-CR1A systems
MARIE DRAKE MIDDLE SCHOOL RENOVATION TESTING, ADJUSTING, AND
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MARIE DRAKE MIDDLE SCHOOL RENOVATION

SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

3.
4.

Air Filters
Air Inlets and Outlets

MINIMUM DATA TO BE REPORTED

Electric Motors;

N~ wWNE

Manufacturer

Model/Frame

HP/BHP

Phase, voltage, amperage; nameplate, actual, no load
RPM

Service factor

Starter size, rating, heater elements

Sheave Make/Size/Bore

V-Belt Drives:

oukrwbdpE

Identification/location

Required driven RPM

Driven sheave, diameter and RPM

Belt, size and quantity

Motor sheave diameter and RPM

Center to center distance, maximum, minimum, and actual

Air Moving Equipment:

CoNoorWNE

Location

Manufacturer

Model number

Serial number
Arrangement/Class/Discharge

Air flow, specified and actual

Return air flow, specified and actual
Outside air flow, specified and actual
Total static pressure (total external), specified and actual
Inlet pressure

Discharge pressure

Sheave Make/Size/Bore

Number of Belts/Make/Size

Fan RPM

Exhaust Fans:

~pPODNDPE

Location
Manufacturer
Model number
Serial number

CBJ Contract No. E12-205

TESTING, ADJUSTING, AND

BALANCING FOR HVAC
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

Air flow, specified and actual

Total static pressure (total external), specified and actual
Inlet pressure

Discharge pressure

: Sheave Make/Size/Bore

10. Number of BeltdMake/Size

11. FanRPM

12.  Kitchen hood velocities and total exhaust volumes.

©Woo~N O

E. Duct Traverses:

System zone/branch
Duct size

Area

Design velocity
Design air flow

Test velocity

Test air flow

Duct static pressure
Air temperature

0. Air correction factor

RO ~NooO~WNE

F. Air Distribution Tests:

Air terminal number
Room number/location
Terminal type

Terminal size
Areafactor

Design velocity

Design air flow

Test (final) velocity

Test (find) air flow

0. Percent of design air flow

Roo~NoO~wDdE

END OF SECTION
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SECTION 230719 - HVAC PIPING INSULATION

PART 1- GENERAL

11 SECTION INCLUDES
A. PFipinginsulation.
B.  Jacketsand accessories.
12 RELATED REQUIREMENTS
B.  Section 23 2113 - Hydronic Piping: Placement of hangers and hanger inserts.
13 REFERENCE STANDARDS
A. ASTM C177 - Standard Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded Hot Plate Apparatus; 2010.
B. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement; 2007.
C. ASTM C449 - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal Insulating
and Finishing Cement; 2007.
D. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission Properties by
Means of the Heat Flow Meter Apparatus; 2010.
E. ASTM Cbh34/C534M - Standard Specification for Preformed Flexible Elastomeric Cellular
Thermal Insulation in Sheet and Tubular Form; 2008.
F.  ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation; 2007€l.
G. ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with Austenitic
Stainless Steel; 2008.
H. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2010b.
l. ASTM E96/E96M - Standard Test Methods for Water VVapor Transmission of Materials; 2010.
J. NFPA 255 - Standard Method of Test of Surface Burning Characteristics of Building Materials;
National Fire Protection Association; 2006.
K. UL 723 - Standard for Test for Surface Burning Characteristics of Building Materials;
Underwriters Laboratories Inc.; Current Edition, Including All Revisions.
14 SUBMITTALS
MARIE DRAKE MIDDLE SCHOOL RENOVATION HVAC PIPING INSULATION
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15

16

1.7

A.

B.

SECTION 230719 - HVAC PIPING INSULATION

See Division 1- Administrative Requirements, for submittal procedures.

Product Data: Provide product description, thermal characteristics, list of materials and
thickness for each service, and locations.

Manufacturer's Instructions: Indicate installation procedures that ensure acceptable
workmanship and installation standards will be achieved.
QUALITY ASSURANCE

Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with not less than three years of documented experience.

Applicator Qualifications: Company specializing in performing the type of work specified in
this section with minimum 3 years of experience.

DELIVERY, STORAGE, AND HANDLING

Accept materials on site, labeled with manufacturer's identification, product density, and
thickness.

FIELD CONDITIONS

Maintain ambient conditions required by manufacturers of each product.

Maintain temperature before, during, and after installation for minimum of 24 hours.

PART 2- PRODUCTS

21

A.

22

REQUIREMENTS FOR ALL PRODUCTS OF THIS SECTION
Surface Burning Characteristics: Flame spread/Smoke developed index of 25/50, maximum,
when tested in accordance with ASTM E84, NFPA 255, or UL 723.
GLASSFIBER
Manufacturers:
Knauf Insulation
Johns Manville Corporation

1

2

3. Owens Corning Corp

4 CertainTeed Corporation

MARIE DRAKE MIDDLE SCHOOL RENOVATION HVAC PIPING INSULATION
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SECTION 230719 - HVAC PIPING INSULATION

Insulation: ASTM C547 and ASTM C795; rigid molded, noncombustible.

1 'K'vaue: ASTM C177, 0.24 at 75 degrees F.
2. Maximum service temperature; 850 degrees F.
3. Maximum moisture absorption: 0.2 percent by volume.

Insulation: ASTM Cb47 and ASTM C795; semi-rigid, noncombustible, end grain adhered to
jacket.

1 'K'value: ASTM C177, 0.24 at 75 degreesF.
2. Maximum service temperature: 650 degrees F.
3. Maximum moisture absorption: 0.2 percent by volume.

Vapor Barrier Jacket: White kraft paper with glass fiber yarn, bonded to aluminized film;
moisture vapor transmission when tested in accordance with ASTM E96/E96M of 0.02 perm-
inches.

Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

Vapor Barrier Lap Adhesive:

1. Water based insulation adhesive, UL classified. Compatible with insulation.

JACKETS
PV C Plastic.
1. M anufacturers;

a Johns Manville Corporation
b. Proto/K nauf
C. Speedline

2. Jacket: One piece molded type fitting covers and sheet material, off-white color.

a Minimum Service Temperature: O degreesF.

b. Maximum Service Temperature: 150 degrees F.

C. Moisture Vapor Permeability: 0.002 perm inch, maximum, when tested in
accordance with ASTM E96/E96M .

d. Thickness: 10 mil.

e Connections: Brush on welding adhesive.

3. Covering Adhesive Mastic:

a Compatible with insulation.

MARIE DRAKE MIDDLE SCHOOL RENOVATION HVAC PIPING INSULATION
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SECTION 230719 - HVAC PIPING INSULATION

PART 3- EXECUTION

31 EXAMINATION
A. Verify that piping has been tested before applying insulation materials.
B. Verify that surfaces are clean and dry, with foreign material removed.
3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B.  Install in accordance with NAIMA National Insulation Standards.

C.  Exposed Piping: Locate insulation and cover seamsin least visible locations.

D. Insulated pipes conveying fluids below ambient temperature: Insulate entire system including
fittings, valves, unions, flanges, strainers, flexible connections, pump bodies, and expansion
joints. Vapor barrier must be installed to prevent condensation within insulation.

E.  Glassfiber insulated pipes conveying fluids below ambient temperature:

1. Provide vapor barrier jackets, factory-applied or field-applied. Secure with self-sealing
longitudinal laps and butt strips with pressure sensitive adhesive. Secure with outward
clinch expanding staples and vapor barrier mastic.

2. Insulate fittings, joints, and valves with molded insulation of like material and thickness
as adjacent pipe. Finish with glass cloth and vapor barrier adhesive or PVC fitting
covers.

F. For hot piping conveying fluids 140 degrees F or less, do not insulate flanges and unions at
equipment, but bevel and seal ends of insulation.

G.  For hot piping conveying fluids over 140 degrees F, insulate flanges and unions at equipment.

H.  Glassfiber insulated pipes conveying fluids above ambient temperature:

1 Provide standard jackets, with or without vapor barrier, factory-applied or field-applied.
Secure with self-sealing longitudinal |aps and butt strips with pressure sensitive adhesive.
Secure with outward clinch expanding staples.

2. Insulate fittings, joints, and valves with insulation of like material and thickness as
adjoining pipe. Finish with glass cloth and adhesive or PV C fitting covers.

l. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations. Finish at
supports, protrusions, and interruptions. At fire separations, refer to Section 07 8400.

J. Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces (less than 7 feet above
finished floor): Finish with PV C jacket and fitting covers.

MARIE DRAKE MIDDLE SCHOOL RENOVATION HVAC PIPING INSULATION
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3.3

SECTION 230719 - HVAC PIPING INSULATION

Apply insulation close to equipment by grooving, scoring, and beveling insulation. Fasten
insulation to equipment with studs, pins, clips, adhesive, wires, or bands.

Factory Insulated Equipment: Do not insulate.

Fill joints, cracks, seams, and depressions with cement to form smooth surface.

Finish insulation at supports, protrusions, and interruptions.

Nameplates and ASME Stamps. Bevel and seal insulation around; do not insulate over.

Equipment Requiring Access for Maintenance, Repair, or Cleaning: Install insulation so it can
be easily removed and replaced without damage.

Removable Equipment Covering: Heating coils, booster coils, and all valves 2-1/2" and larger.
Removable Fiberglass Blanket with canvass type jacket and wire fasteners and hooks. For
systems below ambient temperature, provide removable insulation covers with vapor barrier.

Inserts and Shields:

Application: Piping 1-1/2 inches diameter or larger.

Shields: Galvanized steel between pipe hangers or pipe hanger rolls and inserts.

Insert location: Between support shield and piping and under the finish jacket.

Insert configuration: Minimum 6 inches long, of same thickness and contour as adjoining
insulation; may be factory fabricated.

Insert material: Hydrous calcium silicate insulation or other heavy density insulating
material suitable for the planned temperature range.

PR

vl

SCHEDULE
Piping Systems:
1 Heating Water Supply and Return: Minera fiber pipe insulation:
a Pipe Size Range: Up to and including 1-1/2" pipe diameter; thickness of 1 inch.

END OF SECTION
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SECTION 230926 - BUILDING AUTOMATION SYSTEM AND AUTOMATIC CONTROLS

PART 1- GENERAL

11 OVERVIEW

A.  Furnish all labor materials, equipment, and service necessary for a renovation and replacement
of the HVAC control system for the Marie Drake Renovation. Essentialy the scope of work is
to provide DDC controls for the four finned pipe convectors in the remodeled classrooms.
Work includes a complete replacement of the pneumatic thermostats and automatic valves of
the finned pipe convectors. All building controllers, application controllers, and all input/output
devices shall communicate using the protocols and network standards as defined by
ANSI/ASHRAE Standard 135-2008, BACNet.

12 QUALITY ASSURANCE

A.  The control Subcontractor shall maintain an office in Juneau or Anchorage with repair parts and
maintenance personnel to ensure prompt response to an emergency call during the warranty
period. The contractor shall maintain a complete sales, engineering, installation, and service
organization.

B. All WORK described in this section shall be installed, wired, circuit tested and calibrated by
factory trained electricians and mechanics qualified for this WORK. The installing office shall
have a minimum of five years of installation experience with the manufacturer and shall provide
documentation in submittal package verifying that installation experience. Installation shall not
be subcontracted. Supervision, calibration and checkout of the system shall be by personnel
with documented experience with specified manufacturer.

C.  All materials and equipment used shall be standard components, of regular manufacture for this
application. All systems and components shall have been thoroughly tested and proven in
actual use.

D. The automatic control system shall be installed by trained, qualified personnel and
commissioned by factory-trained technicians.

E. Perform work in accordance with NFPA 70.

F. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified and indicated.

1.3 SYSTEM DESCRIPTION
A.  Scopeof WORK:

1 This specification describes the primary products and performance of the automatic
control system to provide an addition to an SIEBE Invensys Network 8000 system with
new system controller if needed. All control panels and equipment shall be located in the

MARIE DRAKE MIDDLE SCHOOL RENOVATION BUILDING AUTOMATION SYSTEM
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SECTION 230926 - BUILDING AUTOMATION SYSTEM AND AUTOMATIC CONTROLS

14

15

A.

basement boiler room aongside the existing controls. Connection to existing Universal
Network controller, located in the boiler room, is required for remote access to the
controls by Owner. A graphics programming addition is not required.

2. The work includes a conversion from pneumatic controls to DDC for four classrooms
heating units in the schoal.

3. The Work includes removal of al pneumatic and electronic devices, panels, and
equipment in Project Area. Pneumatic tubing shall be removed throughout the Project
area. Where pneumatic thermostats are to be replaced (typically installed at 60-inches
above finished floor) with DDC thermostats (to be installed at 48-inches above finished
floor) the controls Contractor shall coordinate and provide all requirements necessary
including cutting and patching.

4, All control equipment abandoned or no longer required due to this renovation shall be
removed.

5. All wiring serving new or replaced control systems shall be new. Do not reuse existing
control wiring. All existing control wiring shall be removed.

6. The control system shall be designed such that each mechanical system will be able to
operate under stand-alone control. In the event of a network failure, or the loss of any
other controller, the control system shall continue to operate under independent control.

7. Include installation and calibration, supervision, adjustments, and fine tuning necessary
for complete and fully operational system.

8. Provide supervisory specialists and technicians at the job site to assist in all phases of
system installation, startup, balancing, and inspection.

0. Provide necessary temporary equipment and connections required for the various Work
phasesin order for occupied areas to remain functional .

10.  Provide a comprehensive operator and technician training program as described herein.

11. Provide as-built documentation, operator's terminal software, diagrams, and all other
associated project operational documentation including technical manuals, on approved
media, the sum total of which accurately represents the final system.

COORDINATION

Equipment: Control Subcontractor shall supply control equipment for installation by equipment
suppliers and mechanical Subcontractor where required. This includes all control equipment
installed in piping systems such as thermostat wells and automatic valves. Control
Subcontractor shall also coordinate locations of control equipment, including, but not limited to,
thermostats, and valve actuators, thermostat bulbs and averaging elements.

During the adjustment of the mechanical systems, air and water, the BAS Subcontractor shall
provide a trained technician on-site to help the adjuster with their balancing procedures
including any software required to interface with the control sequences. Responsibility for
coordination of the timesis included under the automatic controls.

Control Contractor shall be available throughout entire commissioning process. Control
Contractor shall make adjustments and programming changes as needed during commissioning.

ACCEPTABLE MANUFACTURERS

Schneider Electric.

MARIE DRAKE MIDDLE SCHOOL RENOVATION BUILDING AUTOMATION SYSTEM
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SECTION 230926 - BUILDING AUTOMATION SYSTEM AND AUTOMATIC CONTROLS

16

Delta Controls.

Siemens.

SUBMITTALS

Submittal of the entire control system design shall be provided. Submittal shall consist of shop
drawings, a complete list of equipment and materials, manufacturer's catalog data sheets, and
installation instructions. Terminal identification for all control wiring shall be shown on the
shop drawings. Prior to installing the automatic control systems, submit the following for
review and approval:

Shop Drawings: Control system installation drawings showing the egquipment controlled, the
locations of field devices, field wiring, layout drawings, riser diagrams, sequence of operation,
and bill of materials, in addition to the following:

1 Electrical drawings that show all system internal and external connection points, terminal
block layouts, and terminal identification.

2. Indicate trunk cable schematic showing programmable control unit locations, and trunk
data conductors.

3. List connected data points, including connected control unit and input device. List all
input/output object listings and an alarm point summary listing.

4, Indicate system graphics indicating monitored systems, data (connected and calcul ated)
point addresses, and operator notations. Provide demonstration diskette containing
graphics.

5. Show system configuration with peripheral devices, batteries, power supplies, diagrams,
modems, and interconnections.

6. Indicate description and sequence of operation of operating, user, and application
software.

7. Bill of materials for all control equipment and components. Provide valve and damper
schedules.

8. Drawings shall detail all control panels, control devices, and all other field devices on
building floor plans.
9. Drawings shall be submitted in the following standard sizes: 11" x 17" (ANSI B).

Product data/specification sheets for control system components and field devices.

Manufacturer's Instructions: Provide and indicate manufacturer's installation instructions for
installation, maintenance, and operation of all manufactured components.

Project Management: The vendor shall provide a detailed project design and installation
schedule with time markings and details for hardware items and software development phases at
the beginning of the project and updated as required. Schedule shall show all phases of the
project. Schedule shall show all the target dates for transmission of project information and
documents and shall indicate timing and dates for system installation, debugging, and
commissioning.

Project Record Documents:. Record actual locations of control components, including control
units, thermostats, and sensors.

MARIE DRAKE MIDDLE SCHOOL RENOVATION BUILDING AUTOMATION SYSTEM
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SECTION 230926 - BUILDING AUTOMATION SYSTEM AND AUTOMATIC CONTROLS

Revise shop drawings to reflect actual installation and operating sequences.

Include submittals datain final "Record Documents' form.

Upon completion of the work, provide a complete set of drawings on disk media
Drawings shall be provided as AutoCAD compatible files.

wbh P

1.7 OPERATION AND MAINTENANCE MANUALS

A.  Operation and maintenance manuals shall be submitted for review and approved before the final
inspection and Owner training.

B.  The operation and maintenance manuals shall include the following information:

1 A user's guide to operate the building management system. The guide shall include the
following: log on procedure; viewing system information; viewing and acknowledging
alarms; changing a setpoint; printing a trend or report; overriding a point.

2. Manufacturer's data for al control components and maintenance information for all
control components requiring periodic maintenance.

3. Complete system “As-Built” control drawings. Complete software “As-Built” diagrams.
As-built control drawings and sequences shall be re-submitted as necessary for changes
made during commissioning process.

1.8 WARRANTY

A. A warranty period of one year shall commence upon acceptance of the systems by the OWNER.
The warranty shall consist of providing parts and labor as required to repair or replace parts of
the control system that prove to be faulty due to defective materials or improper installation
practices or troubleshooting control sequences that are not operating as specified. Included is
reprogramming of the system software to include changes in the point descriptions as requested
by the Owner. Thiswarranty excludes normal routine maintenance.

1.9 ACCEPTANCE TESTING
A. Point Verification:

1 All control points shall be tested and included in point-to-point testing report provided to
Engineer prior to inspection. To verify end-to-end operation of the system, the
Subcontractor shall provide a hard copy of an All Points Summary Listing to the Owner
of each part or system and verify that each point has been successfully tested. Successful
testing report must be received prior to being placed in warranty by the Owner.

B.  Sequence Verification:

1 The Contractor shall notify the Owner of systems which perform all specified sequences.
The Contractor shall provide a report to the Engineer detailing all sequences have been
testing and determined to be operating properly prior to inspection. The ARCHITECT
shall verify all sequences of operation and place the system into warranty acceptance test.

MARIE DRAKE MIDDLE SCHOOL RENOVATION BUILDING AUTOMATION SYSTEM
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SECTION 230926 - BUILDING AUTOMATION SYSTEM AND AUTOMATIC CONTROLS

1.1

C.

D.

0

Prepare and start logic control system under provisions of this section.

Start-up systems. Allow sufficient time for start-up prior to placing control systems in
permanent operation.

TRAINING

After substantial completion and prior to final completion of the instalation, operating
personnel of the School District Maintenance shall be instructed on site in the sequence of
operation and maintenance of the system hardware and software by the Subcontractor's
qualified representative. A minimum 2 hours of training is to be provided. Coordinate with
owner to determine the nature of training to be provided.

Subcontractor is to provide minimum of 7 days notice to the School District Maintenance
Director prior to training and warranty visits.

Provide application engineer to instruct owner in operation of systems and equipment.

PART 2- PRODUCTS

21

A.

B.

MECHANICAL SYSTEMS CONTROLLERS (MSDCs)
Generdl:

1 Controls shall be microprocessor based. Subcontractor shall use existing spare pointsin
microzone Network 8000 panels if possible.  The application control program shall be
resident within the same enclosure as the input/output circuitry which translates the
sensor signals. All input/output signal conversion shall be performed through a minimum
of a 10 bit A to D converter. All input points shall be universal in nature allowing their
individual function definition to be assigned through the application software. All
unused input points must be available as universaly definable at the discretion of the
owner. If the input points are not fully universal in nature, unused points must be equal
in quantity between Analog Inputs and Digital Inputs.

2. The BAS Subcontractor shall provide and field install all controllers specified under this
section.

3. All input/output signals shall be directly hardwired to the Controller. Troubleshooting of
input/output signals shall be easily executed with a volt-ohm meter (VOM). As aresult
of this intent, it is specified that power line carrier systems, or other systems which
command multiple outputs over asingle pair of wires, shall not be utilized.

4, Controllers shall be in continuous direct communication with the network which forms
the facility wide Building Automation System.

Non-Volatile Memory:
1. All control sequences programmed into the Controller shall be stored in non-volatile

memory, which is not dependent upon the presence of a battery, to be retained. Power
failures shall not cause the Controller memory to be lost, nor shall there be any need for
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SECTION 230926 - BUILDING AUTOMATION SYSTEM AND AUTOMATIC CONTROLS

22

2.3

24

A.

batteries to be recharged or replaced to maintain the integrity of the controller database.
The Controller shall allow for the creation of unigue application control segquences.
Systems that only allow selection of sequences from alibrary or table, are not acceptable.

2. All control sequences shall be fully programmable at the Controller, allowing for the
creation and editing of an application control sequence, while at the unit.

Service Port:
1 The Controller shall be provided with an interface port for the HHOT.
Diagnostics:

1 The Controller shall provide LED indication of transmit/receive communications
performance, as well as for the proper/improper operation of the controller itself.

Controller Location:

1 To simplify controls and mechanical service troubleshooting, the Controller shall be
mounted adjacent to the existing DDC equipment in the Boiler Room. The Controller
shall be constructed in a modular orientation such that service of the failed components
can be done quickly and easily. The modular construction should limit the quantities of
printed circuit boards to a maximum of two. All logic, control system, power supply and
input/output circuitry shall be contained on a single plug-in circuit board. When required
to replace a printed circuit board, it shall not be necessary to disconnect any field wiring.
This shall allow al controls maintenance and troubleshooting to be made while at the air
handling unit. The Controller shall be directly wired to sensory devices, staging relays or
modulating valves for heating and cooling.

EQUIPMENT - GENERAL

Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified and indicated.

CONTROL PANELS

Unitized cabinet type for each system under automatic control with relays and controls mounted
in cabinet and temperature indicators, pressure gages, pilot lights, push buttons and switches
flush on cabinet panel face.

NEMA 250, general purpose utility enclosures with enameled finished face panel.

Provide common keying for al panels.

SENSING AND CONTROL OUTPUT REQUIREMENTS

Sensing: All sensing inputs shall be provided via industry standard signals. Temperature and
other signal inputs shall be one of the following types: 0-20 mA; 4-20 mA; 0-5VDC; 0-12
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25

2.6

VDC; 1000 ohm platinum (at O C, 2.62 ohms/°C); 1000 ohm Balco (2.2 ohmg/°F); 10 k ohm
Thermistor (at 25°C/77°F). All signal inputs shall be compatible with the controllers used and
with the requirements for readout of variables in true scaled engineering units as specified.

Control Outputs:

1 The control panel shall internally provide test points for the circuits driving the
equipment Subcontractor, for the purpose of troubleshooting the 120 VAC circuit to the
Subcontractor. All such relays shall be of modular construction that can be easily and
quickly replaced on an individual basisif the module were to be damaged.

2. Modulating outputs shall be industry standard 0-5 VDC, or 0-12 VDC with definable
output spans to adapt to industry available control products. Milliamp outputs of 0-20
mA or 4-20 mA are also acceptable. Drive open/Drive closed type modulating outputs
are acceptable for selected terminal unit control.

SENSORS
General:

1 Provide sensors with specified output type for remote sensing of temperature. Suitable
for medium where used, system conditions, and ambient temperature.
2. Provide two wire temperature sensors.

Space Temperature:

1 Accessible adjustment (55-85F range) standard wall sensor shall use solid-state sensor
and shall be packaged in aesthetically pleasing enclosure. Sensor shall contain a backlit
LCD digital display. Minimum 0.1% accuracy. Removable covers. BAS monitoring
and remote temperature override capability on ALL thermostats. Port for plug-in of Field
Service Tool for field adjustments. Locking guards on al thermostats located in
Commons, Hallways, Vestibules, and Public Restrooms.

CONTROL VALVES

Automatic Valves. For water or steam, as applicable, suitable for system conditions. 2-inch
and smaller: Brass body, threaded, installed with union on each connection. Seats and discs or
plugs of nonferrous metals. Positive acting as required. See Contract Documents for operation
and capacity.

Positive-acting: Flat, single discs with renewable composition faces.
Genera: For hot water as applicable.

1 Non-terminal unit control valves (1/2" through 3”) sizes shall have cast bronze bodies
with static pressure rating conforming to ANSI B16.15- 1971 250 PSIG rating. Maximum
water pressure shall be 400 PSIG with 40 to 150°F water, decreasing to 321 PSIG at the
maximum water temperature of 281°F.

2. All valves shall have stainless-steel stems, brass or stainless-steel throttling plugs, bronze
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27

28

29

valve seats, and spring-loaded Teflon -cone packing. Two-way valve plugs for non-steam
applications shall have composition disks.

3. All valves shal be fully modulating unless otherwise indicated. control Subcontractor is
responsible for the selection of the proper control valves for the project including sizing,
pressure rating, flow coefficient, flow characteristic, close-off rating, and actuator
selection.

4, All two-way valves shall have contoured or characterized throttling plugs with linear (for
steam applications) or equal- percentage flow characteristics.

VALVE ACTUATORS

General: The valve actuator shall be capable of providing the minimum torque required for
proper valve close off for the required application.

Two-Position Electronic Actuators. Synchronous motor with enclosed gear train, dual return
springs, valve position indicator; 2-10v DC, 4-20ma. Valves shall spring return to normal
position for temperature protection.

WIRING

Includes al control wiring to complete the system and provide control arrangements specified
or shown on the drawings. Power or interlock wiring shall be run in separate conduits from
sensor and communi cations wiring.

1 L ow-voltage Control Wiring (12-24v): Protected in exposed locations including, but not
limited to, mechanical rooms and storage rooms. Plenum rated cable installed in ceiling
plenums above accessible ceilings only. Motor disconnect switch shall also disconnect
control circuit. Indicating lights wired from the motor terminals or from the last
controlling device to the motor to show actual operation. All low voltage control wiring
18 AWG minimum.

2. 110-volt and larger Control Wiring: 12 AWG minimum if directly operating a motor,
and 14 AWG minimum if controlling relays and holding coils.

Control Power: Control Power will be provided here under for new panel locations. The power

will be available in the Boiler Rooms. Provide the electrical connection between all automatic
control equipment and the control power J-boxes or electrical panels.

FIRE STOP SYSTEMS

Manufacturers

1 Hilti

2. Dow Corning
3. Fyre Putty

General purpose Vibration Resistant Fire Stopping Sedlant: Silicone based, non-slumping
premixed sealant with intumescent properties, vibration and moisture resistant, rated for 3 hours
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C.

per ASTM E814 and UL 1479.

Firerated Stuffing: Non-combustible mineral wool insulation.

PART 3- EXECUTION

3.1

A.

3.2

3.3

EXAMINATION
Verify conditions before starting work.
Verify that systems are ready to receive work.

Sequence work to ensure installation of components is complementary to installation of similar
components in other systems.

INSTALLATION
Install in accordance with manufacturer's instructions.

Check and verify location of thermostats with plans and room details before installation. Locate
48 inches centerline above floor. Align with lighting switches.

Mount control panels adjacent to associated equipment on vibration free walls or free standing
angle iron supports. One cabinet may accommodate more than one system in same equipment
room. Provide engraved plastic nameplates for instruments and controls inside cabinet and
engraved plastic nameplates on cabinet face.

WIRING AND RACEWAYS
General:

1 Provide wiring, conduits and raceway complying with the National Electrical Code,
Division 26, 27, 28, State and Local Codes and Ordinances.

2. Unenclosed low voltage wiring shall be plenum rated cabling type and shall be
acceptable for installation only above accessible suspended ceilings. All other
wiring/cabling shall be installed in conduit.

3. Remove all existing controlsin Project Areas.

4, All thermostats/sensors shall be installed at 46-inch height.

5. Use EMT, metal duct, IMC, rigid conduit, surface metal raceways, or totally enclosed

metal through with flexible metal tubing as required by Division 16. Paint al exposed

conduit in occupied areas two coats of enamel paint selected by ARCHITECT.

Provide wire with copper stranded conductors. Provide color or number coded jackets.

Provide 20 gauge minimum foil-shielded cable rated 100 VDC at 80 C. for input/output

wiring.

8. Provide communications network wiring meeting the gauge, impedance, capacitance,
resistance and shielding regquirements specified by the manufacturer of the connected

No
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34

35

3.6

37

devices.

0. Install wiring in a neat an orderly manner generally running piping and wiring along
building lines.

10. Sed conduit penetrations at rated walls with fire-stopping installed in accordance with
fire-stopping manufacturers UL listed installation requirements.

11. Wire al electricad controls and switches furnished under this section of the
Specifications.

12.  Support and conceal wiring in finished areas.

COORDINATION

Coordinate this WORK with the WORK of other trades, and make arrangements for the
complete and proper accomplishment of all related WORK.

Mechanical Subcontractor Responsibilities: Installs automatic valves that are supplied by the
Temperature Control Subcontractor.
TESTING AND ADJUSTING

Upon completion of the control installation, start up the system, perform necessary testing, and
adjust the system to ensure proper operation.

Coordinate the final adjustments and “fine tuning” of control functions and devices so the
mechanical systems and the control systems operate and respond as an integrated comfortable
and energy efficient component of this facility.

WARRANTY ACCESS

The Owner shall grant to the Subcontractor, reasonable access to the BAS system during the
warranty period. The owner shall provide, at no cost to the Subcontractor, a dedicated voice
grade telephone extension for remote telecommunications during this period.

SEQUENCE OF OPERATIONS

FINNED PIPE CONTROL (FP): Respective room thermostat, set at an adjustable 68°F to open

finned pipe automatic valves to supply heat to individual rooms as needed. Normally open
automatic valves open on failure of control power. Loca Control is NOT acceptable.

END OF SECTION
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SECTION 232113 - HYDRONIC PIPING

PART 1- GENERAL

11

A.

12

w

o 0

m

13

E.

F

MARIE DRAKE MIDDLE SCHOOL RENOVATION

SECTION INCLUDES

Pipe and pipefittings for:

1 Heating water piping system.
Valves:

1 Gate valves.

2. Ball valves.

3. Check valves.

RELATED REQUIREMENTS

Section 08 3113 - Access Doors.

Section 09 9123 — Interior Painting.

Section 22 0553 - Identification for Plumbing Piping and Equipment.
Section 23 0553 - Identification for HV AC Piping and Equipment.

Section 23 0719 - HVAC Piping Insulation.

Section 23 2114 - Hydronic Specialties.

REFERENCE STANDARDS

ASME (BPV IX) - Boiler and Pressure Vessel Code, Section IX - Welding and Brazing

Quadlifications; The American Society of Mechanical Engineers; 2010.

ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings, The American Society of

Mechanical Engineers; 2001 (R2005) (ANSI B16.18).

ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings, The

American Society of Mechanical Engineers; 2001 (R2005).

ASME B31.9 - Building Services Piping; The American Society of Mechanical Engineers; 2008

(ANSI/ASME B31.9).

ASTM B32 - Standard Specification for Solder Metal; 2008.

ASTM B88 - Standard Specification for Seamless Copper Water Tube; 2009.

CBJ Contract No. E12-205
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SECTION 232113 - HYDRONIC PIPING

G. ASTM B88M - Standard Specification for Seamless Copper Water Tube (Metric); 2005.

H. AWSAL.8/A5.8M - Specification for Filler Metals for Brazing and Braze Welding; American
Welding Society; 2004 and errata.

I AWWA C606 - Standard Specification for Grooved and Shouldered Joints, American Water
Works Association; 2006.

J. MSS SP-58 - Pipe Hangers and Supports - Materials, Design and Manufacture, Selection,
Application, and Installation; Manufacturers Standardization Society of the Valve and Fittings
Industry, Inc.; 2009.
H. ASTM A53- Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seaml ess.
l. ASTM A234 - Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and
Elevated Temperatures.
14 SUBMITTALS

A.  SeeDivision 1 - Administrative Requirements, for submittal procedures.

B. Product Data: Include data on pipe materias, pipe fittings, valves, and accessories. Provide
manufacturers catalogue information. Indicate valve data and ratings.

C. Manufacturer's Installation Instructions. Indicate hanging and support methods, joining
procedures.

D.  Project Record Documents: Record actual locations of valves.

E. Maintenance Data: Include installation instructions, spare parts lists, exploded assembly views.

15 QUALITY ASSURANCE

A. Manufacturer Qualifications:. Company specializing in manufacturing products of the type
specified in this section, with minimum three years of documented experience.

B. Installer Qualifications. Company specializing in performing work of the type specified in this
section, with minimum three years of experience.
1.6 DELIVERY, STORAGE, AND HANDLING
A.  Accept valves on site in shipping containers with labeling in place. Inspect for damage.

B. Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

C. Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the work, and isolating parts of completed system.

MARIE DRAKE MIDDLE SCHOOL RENOVATION HYDRONIC PIPING
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SECTION 232113 - HYDRONIC PIPING

PART 2- PRODUCTS

2.1 HYDRONIC SYSTEM REQUIREMENTS

A. Comply with ASME B31.9 and applicable federal, state, and local regulations.

B.  Piping: Provide piping, fittings, hangers and supports as required, as indicated, and as follows:
1 Where more than one piping system material is specified, provide joining fittings that are

compatible with piping materials and ensure that the integrity of the system is not
jeopardized.

2. Use non-conducting dielectric connections whenever jointing dissimilar metals.

3. Grooved mechanical joints may be used in accessible locations only.

a Accessible locations include those exposed on interior of building, in pipe chases,
and in mechanica rooms, aboveground outdoors, and as approved by
ARCHITECT.

b. Userigid joints unless otherwise indicated.

4. Provide pipe hangers and supports in accordance with ASME B31.9 unless indicated
otherwise.

C. Pipeto-Vave and Pipe-to-Equipment Connections: Use flanges, unions, or grooved couplings
to alow disconnection of components for servicing; do not use direct welded, soldered, or
threaded connections.

D. Vaves: Providevaveswhereindicated and asfollows:

1 Provide drain valves where indicated, and if not indicated provide at least at main shut-
off, low points of piping, bases of vertical risers, and at equipment. Use 3/4 inch gate
valves with cap; pipe to nearest floor drain.

2. For throttling, bypass, or manual flow control services, use globe or ball valves.

3. For shut-off and to isolate parts of systems or vertical risers, use gate or ball valves.

2.2 HEATING WATER, ABOVE GROUND

A.  Sted Pipe ASTM A53, Schedule 40, black.

1 Fittings:. ASTM B16.3, malleable iron or ASTM A234, forged steel welding type
fittings.

2. Joints: Threaded.

24 PIPE HANGERS AND SUPPORTS

A.  Provide hangers and supports that comply with MSS SP-58.

1 If type of hanger or support for a particular situation is not indicated, select appropriate
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SECTION 232113 - HYDRONIC PIPING

type using MSS SP-58 recommendations.

Hangers for Pipe Sizes 1/2 to 1-1/2 Inch (13 to 38 mm): Malleable iron, adjustable swivel, split
ring.

Hangers for Pipe Sizes 2 Inches and Over: Carbon steel, adjustable, clevis.
Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches and Over: Stedl channels with welded
spacers and hanger rods, cast iron roll.

Wall Support for Pipe Sizesto 3 Inches: Cast iron hook.
Wall Support for Pipe Sizes 4 Inches and Over: Welded steel bracket and wrought steel clamp.
Vertical Support: Steel riser clamp.

Floor Support for Pipe Sizes to 4 Inches: Cast iron adjustable pipe saddle, lock nut, nipple,
floor flange, and concrete pier or steel support.

Copper Pipe Support: Carbon steel ring, adjustable, copper plated.

Hanger Rods: Mild steel threaded both ends, threaded one end, or continuous threaded.
Cadmium or zinc plated.

UNIONS, FLANGES, AND COUPLINGS

Unions for Pipe 2 Inches and Under:

1 Ferrous Piping: 150 psig malleable iron, threaded.
2. Copper Pipe: Bronze, soldered joints.

Flanges for Pipe Over 2 Inches:

1. Ferrous Piping: 150 psig forged steel, dlip-on.
2. Copper Piping: Bronze.

Dielectric Connections: Union or waterway fitting with water impervious isolation barrier and
one galvanized or plated steel end and one copper tube end, end types to match pipe joint types
used.

GATE VALVES

Manufacturers:

1. Tyco Flow Control

2. Conbraco Industries

3. Nibco, Inc

4 Milwaukee Vave Company

MARIE DRAKE MIDDLE SCHOOL RENOVATION HYDRONIC PIPING
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Up To and Including 2 Inches:

1. Bronze body, bronze trim, hand wheel, inside screw, solid wedge disc, threaded ends. 1
inch and smaller valves may have soldered ends. 15% or less zinc content.

Over 2 Inches:

1. Iron body, bronze trim, bolted bonnet, rising stem, handwheel, outside screw and yoke,
solid wedge disc with bronze seat rings, flanged ends.

BALL VALVES

Manufacturers:

1. Tyco Flow Control

2. Conbraco Industries

3. Nibco, Inc

4, Milwaukee Vave Company

Up To and Including 3 Inches:

1 Bronze two piece body, chrome plated brass ball, full port, teflon seats and stuffing box
ring, blow out proof stem, lever handle threaded ends. 1 inch and smaller may have
soldered ends. 15% or less zinc content.

PART 3- EXECUTION

31 PREPARATION
A. Ream pipe and tube ends. Remove burrs. Bevel plain end ferrous pipe.
B.  Prepare pipe for grooved mechanical joints as required by coupling manufacturer.
C.  Removescale and dirt on inside and outside before assembly.
D.  Prepare piping connections to equipment using jointing system specified.
E. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or
caps.
3.2 INSTALLATION
A. Install in accordance with manufacturer'sinstructions.
B.  Install heating water piping to ASME B31.9 requirements.
C.  Route piping in orderly manner, parallel to building structure, and maintain gradient.
MARIE DRAKE MIDDLE SCHOOL RENOVATION HYDRONIC PIPING
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SECTION 232113 - HYDRONIC PIPING

D. Install piping to conserve building space and to avoid interfere with use of space.

E.  Group piping whenever practical at common elevations.

F. Sleeve pipe passing through partitions, walls and floors.

G.  Slopepiping and arrange to drain at low points.

H. Install piping to alow for expansion and contraction without stressing pipe, joints, or connected
equipment.

l. Pipe Hangers and Supports.

1 Install in accordance with ASME B31.9.

2. Support horizontal piping as schedul ed.

3 Install hangers to provide minimum 1/2 inch space between finished covering and
adjacent work.

4, Place hangers within 12 inches of each horizontal elbow.

5. Use hangers with 1-1/2 inch minimum vertical adjustment. Design hangers for pipe
movement without disengagement of supported pipe.

6. Support vertical piping at every other floor. Support riser piping independently of
connected horizontal piping.

7. Where several pipes can beinstalled in parallel and at same elevation, provide multiple or
trapeze hangers.

8. Provide copper plated hangers and supports for copper piping.

9. Prime coat exposed steel hangers and supports. Refer to Section 09 9000. Hangers and
supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not
considered exposed.

J. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings.

K.  Provide access where valves and fittings are not exposed. Coordinate size and location of
access doors with Section 08 3113.

L. Use eccentric reducers to maintain top of pipe level.

M.  Where pipe support members are welded to structural building framing, scrape, brush clean, and
apply one coat of zinc rich primer to welds.

N.  Prepare unfinished pipe, fittings, supports, and accessories, ready for finish painting. Refer to
Section 09 9000.

O. Ingtal valves with stems upright, not inverted.

P. Branch piping connected to sides of mains. Connections off of top or bottom not permitted.
When approved by the Engineer, branch piping may be connected to side of mains at a 45
degree angle when limited by space.

Q.  Where piping penetrates wall, run insulation through penetration. Seal penetration with fire
stopping insulation and seal with fire stopping sealant. If eeveis used as required in concrete
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penetrations, seal opening between pipe and sleeve with fire stopping insulation and seal with
fire stopping sealant. Seal as required by manufacturers UL fire rated assembly listing.

Piping Tests: All heating piping tested hydrostatically at 125 psi for minimum of four hours.
System shall remain tight for test period without leaks, displacement, or straining. Equipment,
gages, and thermometer wells rated for a lesser pressure suitably protected during tests. Leaks
developed during tests shall be corrected without caulking and test restarted until a perfectly
tight system is obtained. Enclosed piping tested before concealing. Test performed in presence
of Owner.

Where more than one piping system material is specified, ensure system components are
compatible and joined to ensure the integrity of the system is not jeopardized. Provide
necessary joining fittings. Ensure flanges, union, and couplings for servicing are consistently
provided.

Use unions, flanges, and couplings downstream of valves and at equipment or apparatus
connections. Do not use direct welded or threaded connections to valves, equipment or other
apparatus.

Use 3/4 inch gate valves with cap for drains at main shut-off valves, low points of piping, bases
of vertical risers, and at equipment.

Use non-conducting dielectric connections whenever jointing dissimilar metalsin open systems.

Use gate or ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.

SCHEDULES
Hanger Spacing for Copper Tubing.

1/2 inch and 3/4 inch: Maximum span, 5 feet; minimum rod size, 1/4 inch.
1linch: Maximum span, 6 feet; minimum rod size, 1/4 inch.

1-1/2 inch and 2 inch: Maximum span, 8 feet; minimum rod size, 3/8 inch.
2-1/2 inch: Maximum span, 9 feet; minimum rod size, 3/8 inch.

3inch: Maximum span, 10 feet; minimum rod size, 3/8 inch.

agbhwbdpE

Hanger Spacing for Steel Piping.

1/2inch, 3/4 inch, and 1 inch: Maximum span, 7 feet; minimum rod size, 1/4 inch.
1-1/4 inches. Maximum span, 8 feet; minimum rod size, 3/8 inch.

1-1/2 inches: Maximum span, 9 feet; minimum rod size, 3/8 inch.

2 inches: Maximum span, 10 feet; minimum rod size, 3/8 inch.

2-1/2 inches: Maximum span, 11 feet; minimum rod size, 3/8 inch.

3inches. Maximum span, 12 feet; minimum rod size, 3/8 inch.

oS~ wNPE

END OF SECTION
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PART 1- GENERAL

11 SECTION INCLUDES

A.  Airvents.
1.2 RELATED REQUIREMENTS

A.  Section 23 2113 - Hydronic Piping.
13 REFERENCE STANDARDS

A. ASME (BPV VIlII, 1) - Boiler and Pressure Vessel Code, Section VIII, Division 1 - Rules for
Construction of Pressure Vessels; The American Society of Mechanical Engineers; 2007.

14 SUBMITTALS

A.  SeeDivision 1- Administrative Requirements, for submittal procedures.

B.  Product Data: Provide product data for manufactured products and assemblies required for this
project. Include component sizes, rough-in requirements, service sizes, and finishes. Include
product description, model and dimensions.

C. Maintenance Data: Include installation instructions, assembly views, lubrication instructions,
and replacement partslist.

15 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing the type of products

specified in this section, with minimum three years of documented experience.
1.6 DELIVERY, STORAGE, AND HANDLING

A.  Accept valves on site in shipping containers with labeling in place. Inspect for damage.

B. Provide temporary end caps and closures on piping and fittings. Maintain in place until
installation.

D. Protect piping systems from entry of foreign materials by temporary covers, completing
sections of the work, and isolating parts of completed system.
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PART 2- PRODUCTS

2.1 MANUAL AIRVENT
A.  Manufacturers:
1. Hoffman Model 500.
2. Bell & Gossett Model 17SR.
3. Taco Model 417.
4. Substitutions: Not Permitted.
B. Manua Air Vent; Washer Type: Brass with hydroscopic fiber discs, vent ports, adjustable cap
for manual shut-off, and integral spring loaded ball check valve.
PART 3- EXECUTION

31 INSTALLATION
A. Install specialtiesin accordance with manufacturer's instructions.
B. Wherelarge air quantities can accumulate, provide enlarged air collection standpipes.

C.  Provide manua air vents at system high points and as indicated.

END OF SECTION
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SECTION 233100 - HVAC DUCTSAND CASINGS

PART 1- GENERAL

11 SECTION INCLUDES

A. Metal ductwork.

1.2 RELATED REQUIREMENTS
B. Section 23 3300 - Air Duct Accessories.
C. Section 23 3700 - Air Outlets and Inlets.

D.  Section 23 0593 - Testing, Adjusting, and Balancing for HVAC.

13 REFERENCE STANDARDS
A. ASHRAE (FUND) - ASHRAE Handbook - Fundamentals; 2009.
B. ASTM A36/A36M - Standard Specification for Carbon Structural Steel; 2008.

C. ASTM AB653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or
Zinc-1ron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 2010.

D. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2010b.

E. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems,
National Fire Protection Association; 2009.

F. NFPA 90B - Standard for the Installation of Warm Air Heating and Air Conditioning Systems,
National Fire Protection Association; 2009.

G. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and
Air Conditioning Contractors National Association; 2005.

H. UL 181 - Standard for Factory-Made Air Ducts and Air Connectors; Underwriters Laboratories
Inc.; Current Edition, Including All Revisions.
14 SUBMITTALS
A.  SeeDivision 1 - Administrative Requirements, for submittal procedures.
B.  Product Data: Provide datafor duct materials.

C.  Project Record Documents. Record actual locations of ducts and duct fittings. Record changes
in fitting location and type. Show additional fittings used.
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SECTION 233100 - HVAC DUCTSAND CASINGS

QUALITY ASSURANCE

Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

Installer Qualifications: Company speciaizing in performing the type of work specified in this
section, with minimum three years of documented experience.
REGULATORY REQUIREMENTS

Construct ductwork to NFPA 90A standards.

FIELD CONDITIONS

Do not install duct sealants when temperatures are less than those recommended by sealant
manufacturers.

Maintain temperatures within acceptable range during and after installation of duct sealants.

PART 2- PRODUCTS

21 DUCT ASSEMBLIES
A. All Ducts: Galvanized steel, unless otherwise indicated.
B.  Supply, Return and Exhaust/Relief: 2 inch w.g. pressure class, galvanized stedl.
2.2 MATERIALS
A.  Gavanized Stedl for Ducts: Hot-dipped galvanized stedl sheet, ASTM A653/A653M FS Type
B, with G60/Z180 coating.
B. Joint Sealers and Sealants: Non-hardening, water resistant, mildew and mold resistant.

1 Type: Heavy mastic or liquid used alone or with tape, suitable for joint configuration and
compatible with substrates, and recommended by manufacturer for pressure class of
ducts.

2. Surface Burning Characteristics: Flame spread of zero, smoke developed of zero, when
tested in accordance with ASTM E84.

D. Hanger Rod: ASTM A36/A36M; steel, galvanized; threaded both ends, threaded one end, or
continuously threaded.
MARIE DRAKE MIDDLE SCHOOL RENOVATION HVAC DUCTSAND CASINGS
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DUCTWORK FABRICATION

Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards -
Metal and Flexible, and as indicated.

No variation of duct configuration or size permitted except by written permission. Size round
duct installed in place of rectangular ducts in accordance with ASHRAE Handbook -
Fundamentals.

Provide duct material, gages, reinforcing, and sealing for operating pressures indicated.

Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline. Where not possible and where rectangular elbows must be used, provide air foil
turning vanes of perforated metal with glass fiber insulation.

Increase duct sizes gradually, not exceeding 15 degrees divergence wherever possible;
maximum 30 degrees divergence upstream of equipment and 45 degrees convergence
downstream.

Fabricate continuously welded round and oval duct fittings in accordance with SMACNA
HVAC Duct Construction Standards - Metal and Flexible.

Fittings shall be spot welded two gages heavier than indicated in SMACNA Standard. Prime
coat welded joints. All round ductwork shall be spiral type. Utilize manufactured duct fittings
for al branch take-offs unless indicated otherwise.

Provide standard 45-degree latera wye takeoffs unless otherwise indicated where 90-degree
conical tee connections may be used.

Transverse joints. Ductmate proprietary duct connections will be accepted. Ductwork
constructed using these systems will refer to manufacturers guidelines for sheet gage,
intermediate reinforcement size and spacing, and joint reinforcement. TDF shall be constructed
in accordance with SMACNA — HVAC Duct Construction Standards Manuals T-24 flange.
Basis for evaluating a substitution shall be Ductmate Joining System, al steel construction.
Ductmate system shall utilize minimum 20 gage steel companion angles, 12 gage stedl corner
pieces, and an integral polymer mastic seal. Acceptable joining systems: Ductmate 35, Nexus,
Accuduct, or TDF. TDC is not acceptable.

Longintudinal seams and fitting: Pittsburgh lock or snap lock shall be used on all longitudinal
seams. Use Pittsburgh only on fittings, snap lock is not acceptable.
DUCT, CASING AND PLENUM SEALANTS

Sealant: UL listed vinylacrylic or copolymer based duct sealer. Similar to Durodyne DDS-181,
Uni-mastic 181.
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SECTION 233100 - HVAC DUCTSAND CASINGS

PART 3- EXECUTION

31

3.2

3.3

A.

INSTALLATION

Install, support, and seal ducts in accordance with SMACNA HVAC Duct Construction
Standards - Metal and Flexible.

Install in accordance with manufacturer's instructions.

During construction provide temporary closures of metal or taped polyethylene on open
ductwork to prevent construction dust from entering ductwork system. Check daily or more
frequently that sealing of ductsisintact.

Locate ducts with sufficient space around equipment to alow normal operating and
maintenance activities.

Duct and Plenum Sealing: Seal all longitudinal and latitudinal joints of metal ducts with two
coats of sealant. Apply sealant in accordance with manufacturer's recommendations. Apply
second coat of sealant after first coat has completely cured. Inspect seams with ductwork
pressurized and reapply as required for an airtight application.

During construction provide temporary closures of metal or taped polyethylene on open
ductwork to prevent construction dust from entering ductwork system. Check daily or more
frequently that sealing of ductsisintact.

INTERFACE WITH OTHER PRODUCTS

Provide openings in ductwork where required to accommodate thermometers and controllers.
Provide Pitot tube openings where required for testing of systems, complete with metal can with
spring device or screw to ensure against air leakage. Where openings are provided in insulated
ductwork, install insulation material inside a metal ring.

CLEANING

If supply, exhaust, or return air ductwork is found to be dirty during construction due to
inadequately capped/sealed ductwork or operating fans without filters, the CONTRACTOR
shall clean all affected duct systems with high power vacuum machines to the satisfaction of the
ARCHITECT. Return air plenums not sealed off during construction shall be cleaned by the
CONTRACTOR to the satisfaction of the OWNER. Protect equipment that may be harmed by
excessive dirt with filters, or bypass during cleaning. Provide adequate access into ductwork for
cleaning purposes. All construction debris is to be removed by CONTRACTOR prior to
cleaning.

END OF SECTION
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SECTION 233300 - AIR DUCT ACCESSORIES

PART 1- GENERAL

11 SECTION INCLUDES
A.  Volume control dampers with generally concealed damper operators.
13 REFERENCE STANDARDS
A. NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating Systems;
National Fire Protection Association; 2009.
B. SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and
Air Conditioning Contractors National Association; 2005.
14 SUBMITTALS
A.  SeeDivision 1 - Administrative Requirements, for submittal procedures.
B.  Product Data: Provide for shop fabricated assemblies including volume control dampers.
C.  Project Record Drawings: Record actual locations of access doors and test holes.
D. Maintenance Materials. Furnish the following for OWNER's use in maintenance of project.
1 See Section 01 6000 - Product Requirements, for additional provisions.
15 QUALITY ASSURANCE
A. Manufacturer Qualifications:. Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.
B.  Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc. as suitable for the purpose specified and indicated.
1.6 DELIVERY, STORAGE, AND HANDLING
A.  Protect dampers from damage to operating linkages and blades.
MARIE DRAKE MIDDLE SCHOOL RENOVATION AIR DUCT ACCESSORIES
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SECTION 233300 - AIR DUCT ACCESSORIES

PART 2- PRODUCTS

21

A.

VOLUME CONTROL DAMPERS

Manufacturers;

1. Ventlock

2. Nailor Industries Inc
3. Ruskin Company

4, Durodyne

Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated. For stainless steel duct manual dampers constructed of stainless steel
material and rods painted two coats of rust preventive paint or constructed of stainless steel
material.

Single Blade Dampers. Fabricate for duct sizes up to 6 x 30 inch.

1 Fabricate for duct sizes up to 6 x 30 inch.
2. Blade: 24 gage, minimum.

Multi-Blade Damper: Fabricate of opposed blade pattern with maximum blade sizes 8 x 72
inch. Assemble center and edge crimped blades in prime coated or galvanized channel frame
with suitable hardware.

1. Blade: 18 gage, minimum.

End Bearings. Except in round ductwork 12 inches and smaller, provide end bearings. On
multiple blade dampers, provide oil-impregnated nylon or sintered bronze bearings. Provide
closed end bearings on all ducts having a pressure classification over 2 inches wg; Ventlock
Model 607 or 609. Similar Durodyne or Y oung

Regulators:

1 Provide self-locking, indicating regulators with heavy steel stamped handle on single and
multi-blade dampers.

On insulated ducts mount regulators on standoff mounting brackets, bases, or adapters.
Where rod lengths exceed 30 inches provide regulator at both ends.

Ventlock Model 641. Similar Durodyne or Y oung.

For concealed damper locations use concealed damper regulator type for installation in
ceilings. Ventlock Model 666. Similar Durodyne or Y oung.

Regulators with wing nuts are not acceptable.

gbrwd

S
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SECTION 233300 - AIR DUCT ACCESSORIES

PART 3- EXECUTION

31 PREPARATION

A.  Verify ducts and equipment installations are ready for accessories.

3.2 INSTALLATION

A. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA HVAC Duct Construction Standards - Metal and Flexible. Refer to Section 23 3100
for duct construction and pressure class.

B.  Where ductwork penetrates floor, ceiling, or wall, close off space between duct and adjacent
WORK with stuffing or fire stopping insulation and caulk airtight. Provide close fitting metal
collar or escutcheon covers at both sides of penetration.

C.  Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardiess of
whether dampers are specified as part of the diffuser, grille, or register assembly.

END OF SECTION
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SECTION 233700 - AIR OUTLETSAND INLETS

PART 1- GENERAL

11

A.

B.

12

13

14

15

SECTION INCLUDES
Diffusers.

Registerdgrilles.

RELATED REQUIREMENTS

Section 09 9000 - Painting and Coating: Painting of ducts visible behind outlets and inlets.

REFERENCE STANDARDS

ASHRAE Std 70 - Method of Testing for Rating the Performance of Air Outlets and Inlets;
American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc.; 2006.

SMACNA (DCS) - HVAC Duct Construction Standards - Metal and Flexible; Sheet Metal and
Air Conditioning Contractors National Association; 2005.

SUBMITTALS

See Division 1 - Administrative Requirements for submittal procedures.

Product Data: Provide data for equipment required for this project. Review outlets and inlets as
to size, finish, and type of mounting prior to submission. Submit schedule of outlets and inlets

showing type, size, location, application, and noise level.

Project Record Documents: Record actual locations of air outlets and inlets.

QUALITY ASSURANCE
Test and rate air outlet and inlet performance in accordance with ASHRAE Std 70.

Manufacturer Qualifications: Company specializing in manufacturing the type of products
specified in this section, with minimum three years of documented experience.

PART 2- PRODUCTS

21 WALL/FLOOR SUPPLY GRILLE (SG-1)
A. Manufacturers:
MARIE DRAKE MIDDLE SCHOOL RENOVATION AIR OUTLETSAND INLETS
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23

SECTION 233700 - AIR OUTLETSAND INLETS

1 Titus 300RL
2. Krueger
3. Price

Type: Rectangular, double deflection with individually adjustable horizontal bars in face and
vertical bars behind. ¥+inch spacing.

Frame: 1-1/4 inch border, surface mount. Countersunk screw mounting. With sponge rubber
gaskets where installed on gypboard.

Fabrication: Steel. Baked Enamel Finish. White.

CEILING SUPPLY DIFFUSERS (SG-2)

Manufacturers:

1. Titus TDCA-AA
2. Krueger

3 Price

Type: Square 24x24 inch module size for lay-in type in accessible ceilings or surface mount for
hard ceilings. Louver size as shown on plans. Round neck with size as shown on drawings.

Diffusers. Movable vanes, accessible from face to adjust discharge from horizonta to vertical.
Core for discharge pattern of four-way corner blow. Diffusers are four-way blow unless
otherwise shown on schedule.

Frame: 24"x24" Lay-in type border for al T-bar ceilings. Coordinate with ceiling plans for
border type.

Fabrication: Aluminum with white baked enamel finish.

EXHAUST AND RETURN GRILLES (RG-V/EG-1)
Manufacturers:

1. Titus 350RL

2. Krueger

3. Price

Type: Ceiling and wall return/exhaust grille. Face: Blades with 3/4 inch spacing, 35 degree
deflection, blades parallel to long dimension.

Frame: 1-1/4 inch margin with countersunk screw mounting. With sponge rubber gaskets
under flanges.

Fabrication: Steel. White baked enamel finish.
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SECTION 233700 - AIR OUTLETSAND INLETS

RETURN GRILLES (RG-2)
Manufacturers:

1 Titus 33 RL
2. Krueger
3. Price

Type: Wall mounted, heavy duty type for gym use. 16-gage border and 14 gage blades.
Support bars 6 inches on center. Steel construction. Face: Blades with 1/2 inch spacing, 38
degree deflection, blades parallel to long dimension.

Frame: 1-1/4 inch margin with countersunk screw mounting. With sponge rubber gaskets
under flanges.

Fabrication: Steel. White baked enamel finish.

PART 3- EXECUTION

31 EXAMINATION
A. Verify inlet/outlet locations.
3.2 INSTALLATION
A. Install in accordance with manufacturer's instructions.
B.  Check location of outlets and inlets and make necessary adjustments in position to conform with
architectural features, symmetry, and lighting arrangement.
C. Provide balancing dampers on branch duct to diffusers and grilles whether shown or not.
D.  Paint ductwork visible behind air outlets and inlets matte black. Refer to Section 09 9123.
END OF SECTION
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SECTION 238101 - TERMINAL HEAT TRANSFER UNITS

PART 1- GENERAL

11 SECTION INCLUDES
A.  Finned tube radiation.
1.2 RELATED REQUIREMENTS
A.  Section 23 2113 - Hydronic Piping.
B.  Section 23 2114 - Hydronic Specialties.
C.  Section 23 0926 - Sequence of Operations for HVAC Controls.
13 SUBMITTALS
A. See Section 01 2500 — Substitution Procedures, for submittal procedures.
B. Product Data: Providetypica catalog of information including arrangements.
C.  Manufacturer's Instructions. Indicate installation instructions and recommendations.
D. Project Record Documents. Record actual locations of components and locations of access
doorsin radiation cabinets required for access or valving.
E. Operation and Maintenance Data: Include manufacturers descriptive literature, operating
instructions, installation instructions, maintenance and repair data, and parts listings.
14 QUALITY ASSURANCE
A. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this section with minimum three years documented experience.
15 WARRANTY
A.  See Section 01 7700 - Closeout Submittals, for additional warranty requirements.
AUKE BAY ELEMENTARY SCHOOL RENOVATION TERMINAL HEAT
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SECTION 238101 - TERMINAL HEAT TRANSFER UNITS

PART 2- PRODUCTS

21

A.

G.

FINNED TUBE RADIATION (FP-1)
Manufacturers:

1. Rittling FSOD
2. Sterling
3. Vulcan

Heating Elements. 1-tier, 1 inch ID seamless copper tubing, mechanically expanded into evenly
spaced aluminum fins sized 4-1/4 x 4-1/4 inches, suitable for soldered fittings.

Element Hangers: Quiet operating, ball bearing cradle type providing unrestricted longitudinal
movement, on enclosure wall brackets. Supports maximum of 3 feet on center.

Cabinet: Full back plate. Wall hung sloping top 16 gage thick steel front and top, 20 gage steel
back and ends; integral grille exposed corners rounded; easily secured removable front panels,
adequately braced and reinforced for stiffness. Factory installed air seal. 14-inch high
enclosure. Access doors at each end for accessto all valves.

Finish: Factory applied baked enamel of color as selected by ARCHITECT.

Access Doors.  For otherwise inaccessible valves, provide factory-made permanently hinged
access doors, 6 x 7 inch minimum size, integral with cabinet.

Capacity: Asscheduled.

PART 3- EXECUTION

31 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install equipment exposed to finished areas after walls and ceiling are finished and painted. Do
not damage equipment or finishes.

C. Protection: Provide finished cabinet units with protective covers during baance of
construction.

D. Finned Pipe Heaters (FP-1): Locate on outside walls and centered below windows where
shown. Run cover from window edge to window edge or wall to wall with end caps as
indicated. Install wall angles where units butt against walls. Install access door cabinet covers
at al valves, flowsetters, and automatic valves. Finned pipe length shown is minimum element
length.

E. Hydronic Units: Provide with shut-off valve on supply and return and lockshield balancing
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SECTION 238101 - TERMINAL HEAT TRANSFER UNITS

valve on return piping. If not easily accessible, extend vent to exterior surface of cabinet for
easy servicing.
3.2 CLEANING

A.  After construction is completed, including painting, clean exposed surfaces of units. Vacuum
clean coils and inside of cabinets.

B. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish materials

furnished by manufacturer.

END OF SECTION 238101
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORSAND CABLES

PART 1- GENERAL

11

A.

12

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1 Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and |ess.

Related Requirements:

1 Section 271500 "Communications Horizontal Cabling" for cabling used for voice and
data circuits.

DEFINITIONS

VFC: Variable frequency controller.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS
Quadification Data: For testing agency.

Field quality-control reports.

PART 2- PRODUCTS

21 CONDUCTORS AND CABLES
A. Manufacturers. Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. Alcan Products Corporation; Alcan Cable Division.
2. Alpha Wire.
MARIE DRAKE MIDDLE SCHOOL RENOVATION LOW-VOLTAGE
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORSAND CABLES

Belden Inc.

Encore Wire Corporation.

General Cable Technologies Corporation.
Southwire I ncorporated.

SR

B.  Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.

C. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN-2-
THWN-2.

D.  Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable,
Type MC with ground wire.

2.2 CONNECTORS AND SPLICES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

AFC Cable Systems, Inc.

Gardner Bender.

Hubbell Power Systems, Inc.

Ideal Industries, Inc.

Ilsco; abranch of Bardes Corporation.

NS Industries LLC.

O-Z/Gedney; abrand of the EGS Electrical Group.
3M:; Electrical Markets Division.

Tyco Electronics.

COoNOOR~WNE

B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type,
and class for application and service indicated.
2.3 SYSTEM DESCRIPTION

A.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by aqualified testing agency, and marked for intended location and application.

B. Comply with NFPA 70.

PART 3- EXECUTION

31 CONDUCTOR MATERIAL APPLICATIONS
A.  Feeders. Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

B.  Branch Circuits: Copper. Stranded for No. 12 AWG and larger,

MARIE DRAKE MIDDLE SCHOOL RENOVATION LOW-VOLTAGE
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORSAND CABLES

3.2

3.3

34

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

Exposed Feeders. Type THHN-2-THWN-2, single conductors in raceway.

Exposed Branch Circuits: Type THHN-2-THWN-2, single conductors in raceway.

Branch Circuits Concealed in Ceilings, Walls, and Partitions. Type THHN-2-THWN-2, single
conductorsin raceway. Type MC cable inside inaccessible walls and ceiling cavities.
INSTALLATION OF CONDUCTORS AND CABLES

Conceal cablesin finished walls, ceilings, and floors unless otherwise indicated.

Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

CONNECTIONS

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

UL 486A-486B.

Make splices, terminations, and taps that are compatible with conductor material.

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of dlack.
35 IDENTIFICATION
A. ldentify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems.”
3.6 FIRESTOPPING
A.  Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly.
MARIE DRAKE MIDDLE SCHOOL RENOVATION LOW-VOLTAGE
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORSAND CABLES

3.7 FIELD QUALITY CONTROL
A.  Perform the following tests and inspections:

1 Perform each visual and mechanical inspection stated in NETA Acceptance Testing
Specification. Certify compliance with test parameters.

B. Cableswill be considered defective if they do not pass tests and inspections.

END OF SECTION
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SECTION 260523 - CONTROL-VOLTAGE ELECTRICAL POWER CABLES

PART 1- GENERAL

11

A.

12

13

14

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1 RS-485 cabling.

2. Low-voltage control cabling.

3. Control-circuit conductors.

DEFINITIONS

EMI: Electromagnetic interference.

Low Voltage: Asdefined in NFPA 70 for circuits and equipment operating at less than 50 V or
for remote-control and signaling power-limited circuits.

Plenum: A space forming part of the air distribution system to which one or more air ducts are
connected. An air duct is a passageway, other than a plenum, for transporting air to or from
heating, ventilating, or air-conditioning equipment.

RCDD: Registered Communications Distribution Designer.

UTP: Unshielded twisted pair.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2- PRODUCTS

21

A.

SYSTEM DESCRIPTION

Electrical Components, Devices, and Accessories. Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.
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23

24

SECTION 260523 - CONTROL-VOLTAGE ELECTRICAL POWER CABLES

PERFORMANCE REQUIREMENTS

Flame Travel and Smoke Density in Plenums. As determined by testing identical products
according to NFPA 262 by a qualified testing agency. ldentify products for installation in
plenums with appropriate markings of applicable testing agency.

1. Flame Travel Distance: 60 inches (1520 mm) or less.
2. Peak Optical Smoke Density: 0.5 or less.
3. Average Optical Smoke Density: 0.15 or less.

Flame Travel and Smoke Density for Riser Cables in Non-Plenum Building Spaces: As
determined by testing identical products according to UL 1666.

Flame Travel and Smoke Density for Cables in Non-Riser Applications and Non-Plenum
Building Spaces: As determined by testing identical products according to UL 1685.

RS-485 CABLE

Standard Cable: NFPA 70, Type CMG.

Paired, twisted, No. 22 AWG, stranded (7x30) tinned-copper conductors.

PV C insulation.

PV C jacket.
Flame Resistance: Comply with UL 1685.

PO E

Plenum-Rated Cable: NFPA 70, Type CMP.

Paired, No. 22 AWG, stranded (7x30) tinned-copper conductors.
Fluorinated ethylene propylene insulation.

Fluorinated ethylene propylene jacket.

Flame Resistance: NFPA 262.

POODNDPE

LOW-VOLTAGE CONTROL CABLE
Paired Cable: NFPA 70, Type CMG.

Multi-pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors.
PVC insulation.

Unshielded.

PV C jacket.

Flame Resistance: Comply with UL 1685.

S

Plenum-Rated, Paired Cable: NFPA 70, Type CMP.

1. Multi-pair, twisted, No. 16 AWG, stranded (19x29) tinned-copper conductors.

2. PV C insulation.

3. Unshielded.

4. PV C jacket.
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SECTION 260523 - CONTROL-VOLTAGE ELECTRICAL POWER CABLES

5. Flame Resistance: Comply with NFPA 262.

CONTROL-CIRCUIT CONDUCTORS

Manufacturers.  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Encore Wire Corporation.
2. General Cable Technologies Corporation.
3. Southwire Company.

Class1 Control Circuits: Stranded copper, Type THHN-2-THWN-2, in raceway, complying
with UL 83.

Class 2 Control Circuits: Stranded copper, Type THHN-2-THWN-2, in raceway, complying
with UL 83.

Class 3 Remote-Control and Signal Circuits: Stranded copper, Type THHN-2-THWN-2, in
raceway, complying with UL 83.

PART 3- EXECUTION

31

32

3.3

EXAMINATION

INSTALLATION OF RACEWAY S AND BOXES

Comply with requirements in Section 260533 "Raceways and Boxes for Electrical Systems" for
raceway selection and installation requirements for boxes, conduits, and wireways as
supplemented or modified in this Section.

1 Outlet boxes shall be no smaller than 2 inches (50 mm) wide, 3 inches (75 mm) high, and
2-1/2 inches (64 mm) deep.

Comply with TIA-569-B for pull-box sizing and length of conduit and number of bends
between pull points.

Install manufactured conduit sweeps and long-radius elbows if possible.

INSTALLATION OF CONDUCTORS AND CABLES
Comply with NECA 1 and NFPA 70.
General Requirements for Cabling:

1. Comply with TIA-568-C Series of standards.

MARIE DRAKE MIDDLE SCHOOL RENOVATION CONTROL-VOLTAGE
CBJ Contract No. E12-205 ELECTRICAL POWER CABLES

Page 260523 - 3



34

SECTION 260523 - CONTROL-VOLTAGE ELECTRICAL POWER CABLES

Terminate all conductors, no cable shall contain unterminated elements. Make
terminations only at indicated outlets, terminals, and cross-connect and patch panels.
Cables may not be spliced.

Secure and support cables at intervals not exceeding 30 inches (760 mm) and not more
than 6 inches (150 mm) from cabinets, boxes, fittings, outlets, racks, frames, and
terminals.

Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii, but not less than radii specified in BICSI ITSIMM, Ch. 5,
"Copper Structured Cabling Systems". Install lacing bars and distribution spooals.

Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged
during installation and replace it with new cable.

Pulling Cable: Comply with BICSI ITSIMM, Ch.5, "Copper Structured Cabling
Systems'. Monitor cable pull tensions.

Secure: Fasten securely in place with hardware specificaly designed and installed so as
to not damage cables.

Installation of Control-Circuit Conductors;

1

Install wiring in raceways. Comply with requirements specified in Section 260533
"Raceways and Boxes for Electrical Systems.”

Separation from EMI Sources:

1

Comply with BICSI TDMM and TIA-569-B recommendations for separating unshiel ded
copper voice and data communications cable from potential EMI sources including
electrical power lines and equipment.

Separation between communications cables in grounded metallic raceways and power
lines and electrical equipment located in grounded metallic conduits or enclosures shall
be asfollows:

a Electrical Equipment or Circuit Rating Less Than 2 kVA: No requirement.

b. Electrical Equipment or Circuit Rating between 2 and 5 kVA: A minimum of 3
inches (75 mm).

C. Electrical Equipment or Circuit Rating More Than 5 kVA: A minimum of 6
inches (150 mm).

Separation between Communications Cables and Electrical Motors and Transformers, 5
kVA or 5HPand Larger: A minimum of 48 inches (1200 mm).

Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5
inches (127 mm).

REMOVAL OF CONDUCTORS AND CABLES

Remove abandoned conductors and cables. Abandoned conductors and cables are those
installed that are not terminated at equipment and are not identified for future use with atag.
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3.5

3.6

3.8

3.9

SECTION 260523 - CONTROL-VOLTAGE ELECTRICAL POWER CABLES

CONTROL-CIRCUIT CONDUCTORS

Minimum Conductor Sizes:

1. Class 1 remote-control and signal circuits; No. 14 AWG.

2. Class 2 low-energy, remote-control, and signal circuits, No. 16 AWG.

3. Class 3 low-energy, remote-control, alarm, and signal circuits; No. 12 AWG.
FIRESTOPPING

Comply with TIA-569-B, Annex A, "Firestopping.”

Comply with BICSI TDMM, "Firestopping” Chapter.

GROUNDING

For data communication wiring, comply with ANSI-J-STD-607-A and with BICSI TDMM,
"Bonding and Grounding (Earthing)" Chapter.

For low-voltage control wiring and cabling, comply with requirements in Section 260526
"Grounding and Bonding for Electrical Systems."
IDENTIFICATION

Comply with requirements for identification specified in Section 260553 "ldentification for
Electrical Systems."

Identify data and communications system components, wiring, and cabling according to TIA-
606-A; label printers shall use label stocks, laminating adhesives, and inks complying with
UL 9609.

FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. Visually inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.

Prepare test and inspection reports.

END OF SECTION
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

11 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including Genera and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

12 SUMMARY

A.  Section includes grounding and bonding systems and equipment.

13 QUALITY ASSURANCE

A.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended |ocation and application.

B. Comply with UL 467 for grounding and bonding materials and equipment.

PART 2- PRODUCTS

21 MANUFACTURERS

A. Manufacturers. Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Burndy; Part of Hubbell Electrical Systems.

Dossert; AFL Telecommunications LLC.

ERICO International Corporation.

Fushi Copperweld Inc.

Galvan Industries, Inc.; Electrical Products Division, LLC.
Harger Lightning and Grounding.

ILSCO.

O-Z/Gedney; A Brand of the EGS Electrical Group.
Robbins Lightning, Inc.

0. Siemens Power Transmission & Distribution, Inc.

BOooNoO~wWNE

22 SYSTEM DESCRIPTION

A. Electrical Components, Devices, and Accessories. Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended |ocation and application.

B. Comply with UL 467 for grounding and bonding materials and equipment.
MARIE DRAKE MIDDLE SCHOOL RENOVATION GROUNDING AND BONDING FOR
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CONDUCTORS

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by
applicable Code or authorities having jurisdiction.

Bare Copper Conductors:

Solid Conductors: ASTM B 3.

Stranded Conductors: ASTM B 8.

Tinned Conductors: ASTM B 33.

Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in
diameter.

Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8
inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper
ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

rpODPE

oo

CONNECTORS

Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in
which used and for specific types, sizes, and combinations of conductors and other items
connected.

Bolted Connectors for Conductors and Pipes. Copper or copper aloy.

PART 3- EXECUTION

31 APPLICATIONS
A.  Conductors: Install stranded conductors for No. 12 AWG and larger unless otherwise indicated.
B. Isolated Grounding Conductors. Green-colored insulation

3.2 EQUIPMENT GROUNDING

A. Install insulated equipment grounding conductors with all feeders and branch circuits.

B. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120V and more, including air cleaners, heaters,
dampers, humidifiers, and other duct electrical equipment. Bond conductor to each unit and to
air duct and connected metallic piping.

C. Isolated Grounding Receptacle Circuits: Install an insulated equipment grounding conductor
connected to the receptacle grounding terminal. Isolate conductor from raceway and from
panelboard grounding terminals. Terminate at equipment grounding conductor terminal of the
applicable derived system or service unless otherwise indicated.
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3.3 INSTALLATION

A. Bonding Straps and Jumpers. Instal in locations accessible for inspection and maintenance
except where routed through short lengths of conduit.

1. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install
bonding so vibration is not transmitted to rigidly mounted equipment.

B. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of
associated fans, blowers, electric heaters, and air cleaners. Install bonding jumper to bond
across flexible duct connections to achieve continuity.

END OF SECTION
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SECTION 260529 - HANGERS AND SUPPORTSFOR ELECTRICAL SYSTEMS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including Genera and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
1 Hangers and supports for electrical equipment and systems.
13 DEFINITIONS

A. EMT: Electrical metallic tubing.

B. IMC: Intermediate metal conduit.

C. RMC: Rigid metal conduit.

14 PERFORMANCE REQUIREMENTS

A. Design supports for multiple raceways capable of supporting combined weight of supported
systems and its contents.

B. Design equipment supports capable of supporting combined operating weight of supported
equipment and connected systems and components.

C. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five times the
applied force.

15 ACTION SUBMITTALS

A.  Product Data: For the following:

1 Steel dotted support systems.
16 QUALITY ASSURANCE

A.  Comply with NFPA 70.
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SECTION 260529 - HANGERS AND SUPPORTSFOR ELECTRICAL SYSTEMS

PART 2- PRODUCTS

21 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A.  Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components for field
assembly.

1. Available Manufacturers. Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

Allied Tube & Conduit.

Cooper B-Line, Inc.; adivision of Cooper Industries.
ERICO International Corporation.

GS Metals Corp.

Thomeas & Betts Corporation.

Unistrut; Tyco International, Ltd.

Wesanco, Inc.

@ rPop o

2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.

3. Nonmetallic Coatings: Manufacturer's standard PV C, polyurethane, or polyester coating
applied according to MFMA-4.

4, Painted Coatings: Manufacturer's standard painted coating applied according to MFMA -
4.

5. Channel Dimensions: Selected for applicable load criteria.

B. Raceway and Cable Supports: Asdescribedin NECA 1 and NECA 101.

C.  Conduit and Cable Support Devices. Steel hangers, clamps, and associated fittings, designed
for types and sizes of raceway or cable to be supported.

D. Structural Steel for Fabricated Supports and Restraints. ASTM A 36/A 36M, sted plates,
shapes, and bars; black and galvani zed.

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or
their supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

a Available Manufacturers. Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

1) Hilti Inc.

2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.
3) MKT Fastening, LLC.

4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.
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SECTION 260529 - HANGERS AND SUPPORTSFOR ELECTRICAL SYSTEMS

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities appropriate
for supported loads and building materials in which used.

a Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not
limited to, the following:

1) Cooper B-Ling, Inc.; adivision of Cooper Industries.

2) Empire Tool and Manufacturing Co., Inc.

3) Hilti Inc.

4) ITW Ramset/Red Head:; adivision of lllinois Tool Works, Inc.
5) MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to MSS
Type 18; complying with MFMA-4 or MSS SP-58.

4, Clamps for Attachment to Steel Structural Elements:. MSS SP-58, type suitable for
attached structural element.

5. Through Bolts.  Structural type, hex head, and high strength. Comply with
ASTM A 325.

6. Toggle Bolts: All-steel springhead type.

7. Hanger Rods: Threaded steel.

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
A. Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

PART 3- EXECUTION

3.1 APPLICATION

A.  Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical
equipment and systems except if requirementsin this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for
EMT asrequired by NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) in diameter.

C. Multiple Raceways or Cables. Install trapeze-type supports fabricated with steel slotted support
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.

1. Secure raceways and cabl es to these supports with single-bolt conduit clamps.

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems
above suspended ceilings and for fastening raceways to trapeze supports.
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SECTION 260529 - HANGERS AND SUPPORTSFOR ELECTRICAL SYSTEMS

SUPPORT INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
Article.

Raceway Support Methods: In addition to methods described in NECA 1, EMT may be
supported by openings through structure members, as permitted in NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib (90 kg).

Mounting and Anchorage of Surface-Mounted Equipment and Components. Anchor and fasten
electrical items and their supports to building structural elements by the following methods
unless otherwise indicated by code:

1 To Wood: Fasten with lag screws or through bolts.

2. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor
fasteners on solid masonry units.

3. To Existing Concrete: Expansion anchor fasteners.

4, Instead of expansion anchors, powder-actuated driven threaded studs provided with lock

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm)

thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs

less than 4 inches (100 mm) thick.

To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69.

To Light Steel: Sheet metal screws.

Items Mounted on Hollow Walls and Nonstructural Building Surfaces. Mount cabinets,

panelboards, disconnect switches, control enclosures, pull and junction boxes,

transformers, and other devices on slotted-channel racks attached to substrate.

No o

Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing
bars.
INSTALLATION OF FABRICATED METAL SUPPORTS

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

Field Welding: Comply with AWS D1.1/D1.1M.

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply
with SSPC-PA 1 requirements for touching up field-painted surfaces.

1 Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05
mm).
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B. Gavanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION
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SECTION 260533 - RACEWAYSAND BOXESFOR ELECTRICAL SYSTEMS

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

Metal conduits, tubing, and fittings.

Metal wireways and auxiliary gutters.

Surface raceways.
Boxes, enclosures, and cabinets.

Eal S o

Related Reguirements:

1. Section 270528 "Pathways for Communications Systems' for conduits, wireways,
surface pathways, innerduct, boxes, faceplate adapters, enclosures, and cabinets serving
communications systems.

DEFINITIONS

ARC: Aluminum rigid conduit.

GRC: Galvanized rigid steel conduit.

IMC: Intermediate metal conduit.

ACTION SUBMITTALS

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

PART 2- PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1. AFC Cable Systems, Inc.
2. Allied Tube & Conduit.
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SECTION 260533 - RACEWAYSAND BOXESFOR ELECTRICAL SYSTEMS

Anamet Electrical, Inc.

Electri-Flex Company.

O-Z/Gedney.

Picoma Industries.

Republic Conduit.

Robroy Industries.

. Southwire Company.

10. Thomas & Betts Corporation.

11. Western Tube and Conduit Corporation.
12. Wheatland Tube Company.

©COoONO O A~W

B.  Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined
in NFPA 70, by aqualified testing agency, and marked for intended location and application.

C. EMT: Comply with ANSI C80.3 and UL 797.
D. FMC: Comply with UL 1; zinc-coated steel.
E. LFMC: Flexible steel conduit with PV C jacket and complying with UL 360.
F. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
1 Fittings for EMT:
a Material: Steel.
b. Type: Setscrew.
22 METAL WIREWAY SAND AUXILIARY GUTTERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Cooper B-Line, Inc.
2. Hoffman.
3. Mono-Systems, Inc.
4. Square D.

B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 unless otherwise
indicated, and sized according to NFPA 70.

C.  Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required for
compl ete system.

D. Wireway Covers. Screw-cover type unless otherwise indicated.

E. Finish: Manufacturer's standard enamel finish.
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SECTION 260533 - RACEWAYSAND BOXESFOR ELECTRICAL SYSTEMS

SURFACE RACEWAY S

Listing and Labeling: Surface raceways shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

Surface Metal Raceways. Galvanized steel with snap-on covers complying with UL 5.
Manufacturer's standard enamel finish in color selected by Architect.

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a Mono-Systems, Inc.

b. Panduit Corp.
C. Wiremold / Legrand.

Material: Galvanized steel with ivory baked-enamel finish.
Fittings and Accessories: Dividers, end caps, covers, cutouts, wiring harnesses, devices,
and mounting materials, as required for complete system.

wn

BOXES, ENCLOSURES, AND CABINETS

Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Adalet.
2 Cooper Technologies Company; Cooper Crouse-Hinds.
3 EGS/Appleton Electric.

4. Erickson Electrical Equipment Company.

5. FSR Inc.
6

7

8

9

Hoffman.
Hubbell Incorporated.
Kraloy.
. Milbank Manufacturing Co.
10. Mono-Systems, Inc.
11. O-Z/Gedney.
12. RACO; Hubbell.
13. Robroy Industries.
14. Spring City Electrical Manufacturing Company.
15. Stahlin Non-Metallic Enclosures.
16. Thomas & Betts Corporation.
17. Wiremold/ Legrand.

General Reguirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall belisted for usein wet locations.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
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Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 |b
(23 kg). Outlet boxes designed for attachment of luminaires weighing more than 50 Ib (23 kg)
shall be listed and marked for the maximum allowable weight.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Box extensions used to accommodate new building finishes shall be of same materia as
recessed box.

Device Box Dimensions. 4 inches square by 2-1/8 inches deep (100 mm square by 60 mm
deep).

Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 with continuous-hinge
cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Interior Panels: Stedl; all sides finished with manufacturer's standard enamel.

Cabinets:

1 NEMA 250, Type 1 galvanized-steel box with removable interior panel and removable
front, finished inside and out with manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.

3. Metal barriers to separate wiring of different systems and voltage.

PART 3- EXECUTION

31 RACEWAY APPLICATION
A. Indoors: Apply raceway products as specified below unless otherwise indicated:
1. Exposed, Not Subject to Physical Damage: EMT.
2. Exposed, Not Subject to Severe Physical Damage: EMT.
3. Conceded in Ceilings and Interior Walls and Partitions. EMT.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.
B. Boxes and Enclosures: NEMA 250, Type 1.
C. Raceway Fittings: Compatible with raceways and suitable for use and location.
1. EMT: Use setscrew, sted fittings. Comply with NEMA FB 2.10.
2. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.
D. Install surface raceways only where indicated on Drawings.
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INSTALLATION

Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NFPA 70 limitations for types of
raceways alowed in specific occupancies and number of floors.

Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes. Install horizontal raceway runs above water and steam piping.

Complete raceway installation before starting conductor installation.

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems'
for hangers and supports.

Install no more than the equivalent of three 90-degree bends in any conduit run except for
control wiring conduits, for which fewer bends are alowed. Support within 12 inches (300
mm) of changesin direction.

Concea conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to building lines.

Support conduit within 12 inches (300 mm)of enclosures to which attached.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors including conductors smaller than No. 4 AWG.

Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatingsin
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and larger, use
roll cutter or a guide to make cut straight and perpendicular to the length.

Install pull wiresin empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-1b (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end
of pull wire. Cap underground raceways designated as spare above grade alongside racewaysin
use.

Surface Raceways:

1. Secure surface raceway with screws or other anchor-type devices at intervals not
exceeding 48 inches (1200 mm) and with no less than two supports per straight raceway
section. Support surface raceway according to manufacturer's written instructions. Tape
and glue are not acceptable support methods.

Comply with manufacturer's written instructions for solvent welding RNC and fittings.
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Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches
(1830 mm) of flexible conduit for recessed and semirecessed luminaires, equipment subject to
vibration, noise transmission, or movement; and for transformers and motors.

Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height measured
to center of box unless otherwise indicated.

Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

L ocate boxes so that cover or plate will not span different building finishes.

Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

3.3 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies.
34 PROTECTION

A.  Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
END OF SECTION
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including Genera and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
1 Identification for conductors.
2. Equipment identification labels.
3. Miscellaneous identification products.
13 ACTION SUBMITTALS

A.  Product Data: For each electrical identification product indicated.

14 QUALITY ASSURANCE

A. Comply with ANSI A13.1.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks

used by label printers, shall comply with UL 969.

15 COORDINATION

A.  Coordinate identification names, abbreviations, colors, and other features with requirements in
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's
wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes,
standards, and 29 CFR 1910.145. Use consistent designations throughout Project.

B. Coordinate instalation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.
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PART 2- PRODUCTS

21

22

2.3

24

2.5

A.

CONDUCTOR IDENTIFICATION MATERIALS

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils (0.08
mm) thick by 1 to 2 inches (25 to 50 mm) wide.

Heat-Shrink Preprinted Tubes:  Flame-retardant polyolefin tube with machine-printed
identification label. Sized to suit diameter of and shrinks to fit firmly around conductor it
identifies. Full shrink recovery at a maximum of 200 deg F (93 deg C). Comply with UL 224.

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.

FLOOR MARKING TAPE

2-inch- (50-mm-) wide, 5-mil (0.125-mm) pressure-sensitive vinyl tape, with yellow and black
stripes and clear vinyl overlay.

EQUIPMENT IDENTIFICATION LABELS

Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white
letters on adark-gray background. Minimum letter height shall be 3/8 inch (10 mm).
CABLETIES

General-Purpose Cable Ties: Fungus inert, self extinguishing, one piece, self locking, Type 6/6
nylon.

1 Minimum Width: 3/16 inch (5 mm).

2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 12,000 psi (82.7
MPa).

3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).

4, Color: Black except where used for color-coding.

MISCELLANEOUS IDENTIFICATION PRODUCTS

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

PART 3- EXECUTION

31 INSTALLATION

A.  Verify identity of each item beforeinstalling identification products.
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B. Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.

C.  Apply identification devices to surfaces that require finish after completing finish work.

D. Sdf-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

F. Cable Ties: For attaching tags. Use general-purpose type.

3.2 IDENTIFICATION SCHEDULE

A.  Power-Circuit Conductor Identification, 600 V or Less: For conductors in junction boxes, use
color-coding conductor tape to identify the phase.

1. Color-Coding for Phase Identification, 600V or Less. Use colors listed below for
ungrounded feeder and branch-circuit conductors.

a Color shall be factory applied or field applied for sizes larger than No. 8 AWG.
b. Colorsfor 208/120-V Circuits:

1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.

C. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a
minimum distance of 6 inches (150 mm) from terminal points and in boxes where
splices or taps are made. Apply last two turns of tape with no tension to prevent
possible unwinding. Locate bands to avoid obscuring factory cable markings.

B.  Control-Circuit Conductor Identification: For conductors and cablesin pull and junction boxes,
use self-adhesive vinyl labels with the conductor or cable designation, origin, and destination.

C.  Control-Circuit Conductor Termination Identification: For identification at terminations
provide heat-shrink preprinted tubes with the conductor designation.

D.  Workspace Indication: Install floor marking tape to show working clearances in the direction of
access to live parts. Workspace shall be as required by NFPA 70 and 29 CFR 1926.403 unless
otherwise indicated. Do not install at flush-mounted panelboards and similar equipment in
finished spaces.

E. Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.
Apply labels to disconnect switches and protection equipment, control panels, control stations,
terminal cabinets, and racks of each system. Systems include power, lighting, control,
communication, signal, monitoring, and alarm systems unless equipment is provided with its
own identification.
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

1 Labeling Instructions:

a Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label.
Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-)
high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are
required, use labels 2 inches (50 mm) high.

b. Elevated Components: Increase sizes of labels and letters to those appropriate for
viewing from the floor.

C. Unless provided with self-adhesive means of attachment, fasten labels with
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of
the enclosure.

2. Equipment to Be Labeled:

a Panelboards: Typewritten directory of circuits in the location provided by
panelboard manufacturer.

b. Enclosures and el ectrical cabinets.
C. Enclosed switches.
d. Enclosed circuit breakers.
e Enclosed controllers.
END OF SECTION
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SECTION 260923 - LIGHTING CONTROL DEVICES

PART 1- GENERAL

11

A.

12

13

14

15

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Indoor occupancy sensors.

Related Reguirements:

1 Section 262726 "Wiring Devices' for wall-box dimmers, wall-switch occupancy sensors,
and manual light switches.

ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Field quality-control reports.

CLOSEOUT SUBMITTALS

Operation and Maintenance Datac For each type of lighting control device to include in
emergency, operation, and maintenance manuals.

PART 2- PRODUCTS

21 INDOOR OCCUPANCY SENSORS
A. Manufacturers. Subject to compliance with requirements, available manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the following:
1. Bryant Electric; a Hubbell company.
2. Cooper Industries, Inc.
3. Hubbell Building Automation, Inc.
4, Leviton Mfg. Company Inc.
5. Lightolier Controls.
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SECTION 260923 - LIGHTING CONTROL DEVICES

Lithonia Lighting; Acuity Lighting Group, Inc.
L utron Electronics Co., Inc.

NSi Industries LLC; TORK Products.

RAB Lighting.

Sensor Switch, Inc.

Square D; abrand of Schneider Electric.

Watt Stopper.

B. General Requirements for Sensors: Wall- or ceiling-mounted, solid-state indoor occupancy
sensors with a separate power pack.

1

2.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

Operation: Unless otherwise indicated, turn lights on when coverage area is occupied,
and turn them off when unoccupied; with a time delay for turning lights off, adjustable
over aminimum range of 1 to 15 minutes.

Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A.
Sensor is powered from the power pack.

Power Pack: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A
tungsten at 120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2
power source, as defined by NFPA 70.

Mounting:

a Sensor: Suitable for mounting in any position on a standard outlet box.

b. Relay: Externally mounted through a 1/2-inch (13-mm) knockout in a standard
electrical enclosure.

C. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged
door.

Indicator: Digita display, to show when mation is detected during testing and normal
operation of sensor.

C. PIRType: Ceiling mounted; detect occupantsin coverage area by their heat and movement.

1.

2.

3.

Detector Sensitivity: Detect occurrences of 6-inch- (150-mm-) minimum movement of
any portion of a human body that presents atarget of not less than 36 sg. in. (232 sg. cm).
Detection Coverage (Room): Detect occupancy anywhere in a circular area of 1000 sg.
ft. (93 sg. m) when mounted on a 96-inch- (2440-mm-) high ceiling.

Detection Coverage (Corridor): Detect occupancy within 90 feet (27.4 m) when mounted
on a 10-foot- (3-m-) high ceiling.

D. Ultrasonic Type: Ceiling mounted; detect occupants in coverage area through pattern changes
of reflected ultrasonic energy .

1. Detector Sensitivity: Detect a person of average size and weight moving not less than 12
inches (305 mm) in either a horizontal or a vertical manner at an approximate speed of 12
inches/s (305 mm/s).

2. Detection Coverage (Small Room): Detect occupancy anywhere within a circular area of
600 sg. ft. (56 sg. m) when mounted on a 96-inch- (2440-mm-) high ceiling.

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area
of 1000 sg. ft. (93 sg. m) when mounted on a 96-inch- (2440-mm-) high ceiling.
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4, Detection Coverage (Large Room): Detect occupancy anywhere within a circular area of
2000 sg. ft. (186 sg. m) when mounted on a 96-inch- (2440-mm-) high ceiling.

5. Detection Coverage (Corridor): Detect occupancy anywhere within 90 feet (27.4 m)
when mounted on a 10-foot- (3-m-) high ceiling in a corridor not wider than 14 feet
(4.3 m).

Dual-Technology Type: Ceiling mounted; detect occupants in coverage area using PIR and
ultrasonic detection methods. The particular technology or combination of technologies that
control on-off functionsis selectable in the field by operating controls on unit.

1. Sensitivity Adjustment: Separate for each sensing technology.

2. Detector Sensitivity: Detect occurrences of 6-inch- (150-mm-) minimum movement of
any portion of a human body that presents atarget of not less than 36 sqg. in. (232 sg. cm),
and detect a person of average size and weight moving not less than 12 inches (305 mm)
in either a horizontal or a vertical manner at an approximate speed of 12 inches/s (305
mm/s).

3. Detection Coverage (Standard Room): Detect occupancy anywhere within a circular area
of 1000 sg. ft. (93 sg. m) when mounted on a 96-inch- (2440-mm-) high ceiling.

SWITCHBOX-MOUNTED OCCUPANCY SENSORS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Bryant Electric; a Hubbell company.
Cooper Industries, Inc.

Hubbell Building Automation, Inc.
Leviton Mfg. Company Inc.

Lightolier Controls.

Lithonia Lighting; Acuity Lighting Group, Inc.
Lutron Electronics Co., Inc.

NS Industries LL C; TORK Products.

. RAB Lighting.

10. Sensor Switch, Inc.

11. Square D; abrand of Schneider Electric.

12. Wait Stopper.

COoNOOR~WNE

Genera Requirements for Sensors:  Automatic-wall-switch occupancy sensor, suitable for
mounting in a single gang switchbox.

1 Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

2. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F (0 to 49 deg C).

3. Switch Rating: Not less than 800-VA fluorescent at 120V, 1200-VA fluorescent at
277V, and 800-W incandescent.

Wall-Switch Sensor Tag WS1.:

1. Standard Range:  180-degree field of view, field adjustable from 180 to 40 degrees; with
aminimum coverage area of 900 sg. ft. (84 sg. m).
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Sensing Technology: PIR.

Switch Type: SP, field selectable automatic "on," or manual "on" automatic "off."
Voltage: Match the circuit voltage.

Conceded, field-adjustable, "off" time-delay selector at up to 30 minutes.

S A

HIGH-BAY OCCUPANCY SENSORS

Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Hubbell Building Automation, Inc.

Genera Description:  Solid-state unit. The unit is designed to operate with the lamp and
ballasts indicated.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

2. Operation: Turn lights on when coverage area is occupied, and to haf-power when

unoccupied; with a time delay for turning lights to half-power that is adjustable over a

minimum range of 1 to 16 minutes.

Operating Ambient Conditions. 32 to 149 deg F (0 to 65 deg C).

Mounting: Threaded pipe.

Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged door.

Detector Technology: PIR.

Power and dimming control from the lighting fixture ballast that has been modified to

include the dimming capacitor and MyzerPORT option.

No gk ®

Detector Coverage: User selectable by interchangeable PIR lenses, suitable for mounting
heights from 12 to 50 feet (3.7 to 15.2 m).

Accessories: Obtain manufacturer's installation and maintenance kit with laser alignment tool
for sensor positioning and power port connectors.

CONDUCTORS AND CABLES

Power Wiring to Supply Side of Remote-Control Power Sources. Not smaller than No. 12
AWG. Comply with requirements in Section 260519 "Low-Voltage Electrica Power
Conductors and Cables."

Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not
smaller than No.18 AWG. Comply with requirements in Section 260519 "Low-Voltage
Electrical Power Conductors and Cables.”

Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than
No. 14 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."
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PART 3- EXECUTION

31 SENSOR INSTALLATION
A. Coordinate layout and installation of ceiling-mounted devices with other construction that
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke
detectors, fire-suppression systems, and partition assemblies.
B. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas
indicated. Do not exceed coverage limits specified in manufacturer's written instructions.
3.2 WIRING INSTALLATION
A.  Wiring Method: Comply with Section 260519 "L ow-V oltage Electrical Power Conductors and
Cables." Minimum conduit sizeis 1/2 inch (13 mm).
B.  Wiring within Enclosures. Comply with NECA 1. Separate power-limited and nonpower-
limited conductors according to conductor manufacturer's written instructions.
C.  Size conductors according to lighting control device manufacturer's written instructions unless
otherwise indicated.
D. Splices, Taps, and Terminations. Make connections only on numbered terminal strips in
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
3.3 FIELD QUALITY CONTROL
A.  Perform the following tests and inspections:
1. Operational Test: After installing sensors, and after electrical circuitry has been
energized, start unitsto confirm proper unit operation.
2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.
B.  Lighting control devices will be considered defective if they do not pass tests and inspections.
C.  Preparetest and inspection reports.
3.4 DEMONSTRATION
A.  Train Owner's maintenance personnel to adjust, operate, and maintain lighting control devices.
END OF SECTION
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SECTION 262726 - WIRING DEVICES

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A.  Section Includes:
1 Receptacles, receptacles with integral GFCI, and associated device plates.
2. Snap switches and wall-box dimmers.
3. Communications outlets.

1.3 DEFINITIONS

A. EMI: Electromagnetic interference.

B. GFCI: Ground-fault circuit interrupter.

C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
D. RFI: Radio-frequency interference.

E. TVSS Transient voltage surge suppressor.

F.  UTP: Unshielded twisted pair.

14 ACTION SUBMITTALS

A.  Product Data: For each type of product.

15 INFORMATIONAL SUBMITTALS

A.  Field quality-control reports.

16 CLOSEOUT SUBMITTALS

A.  Operation and Maintenance Data: For wiring devices to include in all manufacturers packing-
label warnings and instruction manuals that include labeling conditions.
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PART 2 - PRODUCTS

21

A.

22

23

24

MANUFACTURERS

Manufacturers Names.  Shortened versions (shown in parentheses) of the following
manufacturers names are used in other Part 2 articles:

Cooper Wiring Devices; Division of Cooper Industries, Inc. (Cooper).
Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

Leviton Mfg. Company Inc. (Leviton).

Pass & Seymour/Legrand (Pass & Seymour).

rPODPE

Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.

GENERAL WIRING-DEVICE REQUIREMENTS

Wiring Devices, Components, and Accessories. Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

Comply with NFPA 70.

Devices that are manufactured for use with modular plug-in connectors may be substituted
under the following conditions:

1 Connectors shall comply with UL 2459 and shall be made with stranding building wire.
2. Devices shall comply with the requirements in this Section.

STRAIGHT-BLADE RECEPTACLES

Convenience Receptacles, 125V, 20A:  Comply with NEMA WD 1, NEMA WD 6
Configuration 5-20R, UL 498, and FS W-C-596.

1 Products: Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Cooper; 5351 (single), CR5362 (duplex).
Hubbell; HBL5351 (single), HBL5352 (duplex).
Leviton; 5891 (single), 5352 (duplex).

Pass & Seymour; 5361 (single), 5362 (duplex).

cooTw

GFCI RECEPTACLES
General Description:

1. Straight blade, feed-through type.
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
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SECTION 262726 - WIRING DEVICES
3. Include indicator light that shows when the GFCI has malfunctioned and no longer
provides proper GFCI protection.
B. Duplex GFCI Convenience Receptacles, 125V, 20 A:

1. Products:  Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Cooper; VGF20.
Hubbell; GFR5352L..

Pass & Seymour; 2095.
Leviton; 7590.

cooTw

25 TOGGLE SWITCHES
A.  Comply with NEMA WD 1, UL 20, and FS W-S-896.
B.  Switches, 120/277 V, 20 A:

1. Products. Subject to compliance with requirements, available products that may be
incorporated into the Work include, but are not limited to, the following:

Cooper; AH1221

Hubbell; HBL1221.

Leviton; 1221-2.

Pass & Seymour; CSB20AC1.

coow

2.6 WALL-BOX DIMMERS

A. Dimmer Switches: Modular, full-wave, solid-state units with integral, quiet on-off switches,
with audible frequency and EMI/RFI suppression filters.

B.  Control: Continuously adjustable slider; with single-pole or three-way switching. Comply with
UL 1472.

C.  Fluorescent Lamp Dimmer Switches: Modular; compatible with dimmer ballasts, trim
potentiometer to adjust low-end dimming; dimmer-ballast combination capable of consistent
dimming with low end not greater than 20 percent of full brightness.

2.7 WALL PLATES

A.  Single and combination types shall match corresponding wiring devices.

1 Plate-Securing Screws. Metal with head color to match plate finish.

2. Material for Finished Spaces. Smooth, high-impact thermoplastic.
3. Material for Unfinished Spaces. Galvanized steel.
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SECTION 262726 - WIRING DEVICES

2.8 FINISHES

A. Device Color:

1

Wiring Devices Connected to Normal Power System: Ivory unless otherwise indicated or
required by NFPA 70 or device listing.

B. Wall Plate Color: For plastic covers, match device color.

PART 3- EXECUTION

31 INSTALLATION

A.  Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.

B. Coordination with Other Trades;

1.

3.

Protect installed devices and their boxes. Do not place wall finish materials over device
boxes and do not cut holes for boxes with routers that are guided by riding against outside
of boxes.

Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and
cables.

Install wiring devices after al wall preparation, including painting, is complete.

C. Conductors:

1.

2.

Do not strip insulation from conductors until right before they are spliced or terminated
on devices.

Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.

The length of free conductors at outlets for devices shall meet provisions of NFPA 70,
Article 300, without pigtails.

Existing Conductors:

a Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
C. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

D. Device Installation:

1 Replace devices that have been in temporary use during construction and that were
installed before building finishing operations were complete.
2. Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.
3. Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.
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3.3

SECTION 262726 - WIRING DEVICES

4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm)
in length.

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal
Screw.

6. Use atorque screwdriver when atorgue is recommended or required by manufacturer.

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice
No. 12 AWG pigtails for device connections.

8. Tighten unused terminal screws on the device.

9. When mounting into metal boxes, remove the fiber or plastic washers used to hold

device-mounting screws in yokes, allowing metal-to-metal contact.
Receptacle Orientation:

1 Install ground pin of vertically mounted receptacles down, and on horizontally mounted
receptacles to the left.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

Dimmers:

1. Install dimmers within terms of their listing.

2. Verify that dimmers used for fan speed control are listed for that application.

3 Install unshared neutral conductors on line and load side of dimmers according to
manufacturers' device listing conditions in the written instructions.

Arrangement of Devices. Unless otherwise indicated, mount flush, with long dimension

vertical and with grounding terminal of receptacles on top. Group adjacent switches under

single, multigang wall plates.

GFCI RECEPTACLES

Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is

not required.

FIELD QUALITY CONTROL

Perform the following tests and inspections.

1 Test Instruments; Use instruments that comply with UL 1436.

2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digita
readout or illuminated digital-display indicators of measurement.

Tests for Convenience Receptacles:

1 Line Voltage: Acceptablerangeis105to 132V.

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
3. Ground Impedance: Values of up to 2 ohms are acceptable.
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4, GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

5. Using the test plug, verify that the device and its outlet box are securely mounted.

6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit
breaker, poor connections, inadequate fault current path, defective devices, or similar
problems. Correct circuit conditions, remove malfunctioning units and replace with new
ones, and retest as specified above.

C.  Wiring device will be considered defectiveif it does not pass tests and inspections.

D. Preparetest and inspection reports.

END OF SECTION
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SECTION 262816 - ENCLOSED SWITCHESAND CIRCUIT BREAKERS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including Genera and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
Nonfusible switches.
Molded-case circuit breakers (MCCBS).

M ol ded-case switches.
Enclosures.

poODdDPE

13 DEFINITIONS
A. NC: Normally closed.
B. NO: Normally open.

C. SPDT: Single pole, double throw.

14 ACTION SUBMITTALS

A. Product Datac For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data
on features, performance, electrical characteristics, ratings, accessories, and finishes.

1 Enclosure types and details for types other than NEMA 250, Type 1.

2. Current and voltage ratings.

3 Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices, accessories, and auxiliary components.

15 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and maintenance manuas. In addition to items specified in
Section 017823 " Operation and Maintenance Data,” include the following:
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

QUALITY ASSURANCE

Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective
devices, components, and accessories, within same product category, from single source from
single manufacturer.

Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces
and other items. Comply with indicated maximum dimensions.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by aqualified testing agency, and marked for intended location and application.

Comply with NFPA 70.

PROJECT CONDITIONS

Environmental Limitations. Rate equipment for continuous operation under the following
conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F (minus 30 deg C) and not
exceeding 104 deg F (40 deg C).
2. Altitude: Not exceeding 6600 feet (2010 m).

Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after
arranging to provide temporary electric service according to requirements indicated:

1 Notify Architect no fewer than seven days in advance of proposed interruption of electric
service.

Indicate method of providing temporary electric service.

Do not proceed with interruption of electric service without Architect's written
permission.

2.
3.

COORDINATION

Coordinate layout and installation of switches, circuit breakers, and components with equipment
served and adjacent surfaces. Maintain required workspace clearances and required clearances
for equipment access doors and panels.

PART 2- PRODUCTS

21 NONFUSIBLE SWITCHES
A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
1 Eaton Electrical Inc.; Cutler-Hammer Business Unit.
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2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.
4, Square D; abrand of Schneider Electric.

Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1,
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with
cover in closed position.

Accessories:;

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded;
labeled for copper and aluminum neutral conductors.

3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and
bonded; labeled for copper and aluminum neutral conductors.

4, Lugs: Mechanical type, suitable for number, size, and conductor material.

MOLDED-CASE CIRCUIT BREAKERS

Manufacturers.  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.

4. Square D; abrand of Schneider Electric.

General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with
interrupting capacity to comply with available fault currents.

Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and
instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for
circuit-breaker frame sizes 250 A and larger.

Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.

2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.
3. Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.

MOLDED-CASE SWITCHES

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Siemens Energy & Automation, Inc.
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4. Square D; abrand of Schneider Electric.

Genera Requirements: MCCB with fixed, high-set instantaneous trip only, and short-circuit
withstand rating equal to equivalent breaker frame size interrupting rating.

Features and Accessories:

1 Standard frame sizes, trip ratings, and number of poles.

2. Lugs. Mechanical type, suitable for number, size, trip ratings, and conductor material .
3. Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.

ENCLOSURES

Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50,
to comply with environmental conditions at installed location.

1. Indoor, Dry and Clean Locations:. NEMA 250, Type 1.

PART 3- EXECUTION

31 EXAMINATION
A.  Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with installation tolerances and other conditions affecting performance of the Work.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION
A. Instal individua wall-mounted switches and circuit breakers with tops at uniform height unless
otherwise indicated.
B. Comply with NECA 1.
3.3 IDENTIFICATION
A.  Comply with requirements in Section 260553 "Identification for Electrical Systems.”
1 Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.
2. Label each enclosure with engraved laminated-plastic nameplate.
34 FIELD QUALITY CONTROL
A.  Peformtests and inspections.
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SECTION 262816 - ENCLOSED SWITCHESAND CIRCUIT BREAKERS

B.  Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch and circuit breaker, component,
connecting supply, feeder, and control circuit.
2. Test continuity of each circuit.

C. Testsand Inspections:

1 Perform each visual and mechanical inspection stated in NETA Acceptance Testing
Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each enclosed switch and
circuit breaker. Remove front panels so joints and connections are accessible to
portable scanner.

b. Instruments and Equipment: Use an infrared scanning device designed to measure
temperature or to detect significant deviations from norma values. Provide
calibration record for device.

4, Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and
inspections.
35 ADJUSTING
A. Adjust moving parts and operable components to function smoothly, and lubricate as

recommended by manufacturer.

END OF SECTION
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SECTION 265100 - INTERIOR LIGHTING

PART 1- GENERAL

11

12

13

14

A.

w

o 0

m

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

Interior lighting fixtures, lamps, and ballasts.

Emergency lighting units.

Exit signs.
Lighting fixture supports.

poODdDPE

Related Sections:

1. Section 260923 "Lighting Control Devices' for automatic control of lighting, including
occupancy Sensors.

DEFINITIONS

BF: Ballast factor.

CCT: Correlated color temperature.

CRI: Color-rendering index.

HID: High-intensity discharge.

LER: Luminaire efficacy rating.

Lumen: Measured output of lamp and luminaire, or both.

Luminaire: Complete lighting fixture, including ballast housing if provided.

ACTION SUBMITTALS

Product Data: For each type of lighting fixture, arranged in order of fixture designation.
Include data on features, accessories, finishes, and the following:

Physical description of lighting fixture including dimensions.
Emergency lighting units including battery and charger.
Ballast, including BF.

Energy-efficiency data.

AN S
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Air and Thermal Performance Data: For air-handling lighting fixtures. Furnish data
required in "Action Submittals’ Article in Section 233713 "Diffusers, Registers, and
Grilles."

Sound Performance Data:  For air-handling lighting fixtures. Indicate sound power level
and sound transmission class in test reports certified according to standards specified in
Section 233713 "Diffusers, Registers, and Grilles."

Life, output (lumens, CCT, and CRI), and energy-efficiency datafor lamps.

Photometric data and adjustment factors based on laboratory tests, complying with
IESNA Lighting Measurements Testing & Calculation Guides, of each lighting fixture
type. The adjustment factors shall be for lamps, ballasts, and accessories identical to
those indicated for the lighting fixture as applied in this Project.

a Testing Agency Certified Data:  For indicated fixtures, photometric data shall be
certified by a qualified independent testing agency. Photometric data for
remaining fixtures shall be certified by manufacturer.

b. Manufacturer Certified Datac  Photometric data shall be certified by a
manufacturer's laboratory with a current accreditation under the National
Voluntary Laboratory Accreditation Program for Energy Efficient Lighting
Products.

Shop Drawings. For nonstandard or custom lighting fixtures. Include plans, €elevations,
sections, details, and attachments to other work.

1

2.

Detall equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

Wiring Diagrams: For power, signal, and control wiring.

Installation instructions.

INFORMATIONAL SUBMITTALS

Qualification Data: For qualified agencies providing photometric data for lighting fixtures.

Product Certificates: For each type of ballast for bi-level and dimmer-controlled fixtures, from
manufacturer.

Field quality-control reports.

Warranty: Sample of special warranty.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For lighting equipment and fixtures to include in emergency,
operation, and maintenance manuals.

1

Provide alist of all lamp types used on Project; use ANSI and manufacturers codes.

MARIE DRAKE MIDDLE SCHOOL RENOVATION INTERIOR LIGHTING
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SECTION 265100 - INTERIOR LIGHTING

QUALITY ASSURANCE

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by manufacturers
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program
for Energy Efficient Lighting Products.

Electrical Components, Devices, and Accessories. Listed and labeled as defined in NFPA 70,
by aqualified testing agency, and marked for intended |ocation and application.

Comply with NFPA 70.

COORDINATION

Coordinate layout and installation of lighting fixtures and suspension system with other
construction that penetrates ceilings or is supported by them, including HVAC equipment and
partition assemblies.

WARRANTY

Special Warranty for Emergency Lighting Batteries: Manufacturer's standard form in which
manufacturer of battery-powered emergency lighting unit agrees to repair or replace
components of rechargeable batteries that fail in materials or workmanship within specified
warranty period.

1 Warranty Period for Emergency Fluorescent Batteries: Seven years from date of
Substantial Completion. Full warranty shall apply for first year, and prorated warranty
for the remaining six years.

PART 2- PRODUCTS

21 MANUFACTURERS
A. Products. Subject to compliance with requirements, provide product indicated on Drawings.
2.2 GENERAL REQUIREMENTS FOR LIGHTING FIXTURES AND COMPONENTS
A.  Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.
B.  Fluorescent Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5 and NEMA LE 5A as applicable.
C. Metd Parts. Free of burrs and sharp corners and edges.
D. Sheet Metal Components: Steel unless otherwise indicated. Form and support to prevent
warping and sagging.
MARIE DRAKE MIDDLE SCHOOL RENOVATION INTERIOR LIGHTING
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SECTION 265100 - INTERIOR LIGHTING

E. Doors, Frames, and Other Internal Access. Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position.

F. Diffusers and Globes:

1 Acrylic Lighting Diffusers:. 100 percent virgin acrylic plastic. High resistance to
yellowing and other changes due to aging, exposure to heat, and UV radiation.

a Lens Thickness: At least 0.125 inch (3.175 mm) minimum unless otherwise
indicated.
b. UV stabilized.

2. Glass: Annealed crystal glass unless otherwise indicated.

G. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps and ballasts.
Labels shall be located where they will be readily visible to service personnel, but not seen from
normal viewing angles when lamps are in place.

1. Label shall include the following lamp and ballast characteristics:

a "USE ONLY" and include specific lamp type.

b. Lamp diameter code (T-4, T-5, T-8, T-12, etc.), tube configuration (twin, quad,
triple, etc.), base type, and nominal wattage for fluorescent and compact
fluorescent luminaires.

C. Start type (preheat, rapid start, instant start, etc.) for fluorescent fluorescent
[uminaires.

d. ANSI ballast type (M98, M57, etc.) for HID luminaires.

e CCT and CRI for al luminaires.

2.3 BALLASTSFOR LINEAR FLUORESCENT LAMPS
A.  General Requirementsfor Electronic Ballasts:

Comply with UL 935 and with ANSI C82.11.

Designed for type and quantity of lamps served.

Ballasts shall be designed for full light output unless another BF, dimmer, or bi-level
control isindicated.

Sound Rating: ClassA.

Total Harmonic Distortion Rating: Less than 10 percent.

Transient Voltage Protection: 1EEE C62.41.1 and |EEE C62.41.2, Category A or better.
Operating Frequency: 42 kHz or higher.

Lamp Current Crest Factor: 1.7, or less.

BF: 0.88, or higher.

Power Factor: 0.95, or higher.

Parallel Lamp Circuits: Multiple lamp ballasts shall comply with ANSI C82.11 and shall
be connected to maintain full light output on surviving lampsif one or more lamps fail.

wn e

RO No O~

= o

B. luminaires controlled by occupancy sensors shall have programmed-start ballasts.
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SECTION 265100 - INTERIOR LIGHTING

Electronic Programmed-Start Ballasts for T5 and TSHO Lamps: Comply with ANSI C82.11
and the following:

1 Lamp end-of-life detection and shutdown circuit for T5 diameter lamps.
2. Automatic lamp starting after lamp replacement.

Single Ballasts for Multiple Lighting Fixtures. Factory wired with ballast arrangements and
bundled extension wiring to suit final installation conditions without modification or rewiring in
the field.

Ballasts for Dimmer-Controlled Lighting Fixtures: Electronic type.

1. Dimming Range: 100 to 5 percent of rated lamp lumens.

2. Ballast Input Watts: Can be reduced to 20 percent of normal.

3 Compatibility: Certified by manufacturer for use with specific dimming control system
and lamp type indicated.

4, Control: Coordinate wiring from ballast to control device to ensure that the ballast,
controller, and connecting wiring are compatible.

24 EMERGENCY FLUORESCENT POWER UNIT
A. Interna Type Self-contained, modular, battery-inverter unit, factory mounted within lighting

fixture body and compatible with ballast. Comply with UL 924.

1. Emergency Connection: Operate one fluorescent lamp(s) continuously at an output of
1100 lumens each. Connect unswitched circuit to battery-inverter unit and switched
circuit to fixture ballast.

2. Test Push Button and Indicator Light: Visible and accessible without opening fixture or
entering ceiling space.

a Push Button: Push-to-test type, in unit housing, simulates loss of normal power
and demonstrates unit operability.

b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.

3. Battery: Sealed, maintenance-free, nickel-cadmium type.

4, Charger: Fully automatic, solid-state, constant-current type with sealed power transfer
relay.

5. Integral Self-Test: Factory-installed electronic device automatically initiates code-
required test of unit emergency operation at required intervals. Test failure is
annunciated by an integral audible alarm and a flashing red LED.

25 FLUORESCENT LAMPS
A.  T5 rapid-start lamps, rated 28 W maximum, nominal length of 45.2 inches (1150 mm), 2900
initial lumens (minimum), CRI 85 (minimum), color temperature 3500 K, and average rated life
of 20,000 hours unless otherwise indicated.
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T5HO rapid-start, high-output lamps, rated 54 W maximum, nominal length of 45.2 inches
(1150 mm), 5000 initial lumens (minimum), CRI 85 (minimum), color temperature 3500 K, and
average rated life of 20,000 hours unless otherwise indicated.

LIGHTING FIXTURE SUPPORT COMPONENTS

Comply with Section 260529 "Hangers and Supports for Electrical Systems" for channel- and
angle-iron supports and nonmetallic channel and angle supports.

Single-Stem Hangers. 1/2-inch (13-mm) steel tubing with swivel ball fittings and ceiling
canopy. Finish same as fixture.

Wires. ASTM A 641/A 641M, Class 3, soft temper, zinc-coated stedl, 12 gage (2.68 mm).

PART 3- EXECUTION

31 INSTALLATION

A.  Lighting fixtures:

1 Set level, plumb, and sguare with ceilings and walls unless otherwise indicated.

2. Install lampsin each luminaire.

B. Temporary Lighting: If it is hecessary, and approved by Architect, to use permanent luminaires
for temporary lighting, install and energize the minimum number of luminaires necessary.
When construction is sufficiently complete, remove the temporary luminaires, disassemble,
clean thoroughly, install new lamps, and reinstall.

C. Lay-in Ceiling Lighting Fixtures Supports: Use grid as a support element.

1 Install ceiling support system rods or wires, independent of the ceiling suspension
devices, for each fixture. Locate not more than 6 inches (150 mm) from lighting fixture
corners.

2. Support Clips. Fasten to lighting fixtures and to ceiling grid members at or near each
fixture corner with clips that are UL listed for the application.

3. Fixtures of Sizes Less Than Ceiling Grid: Install as indicated on reflected ceiling plans
or center in acoustical panel, and support fixtures independently with at least two 3/4-
inch (20-mm) metal channels spanning and secured to ceiling tees.

4, Install at least one independent support rod or wire from structure to a tab on lighting
fixture. Wire or rod shall have breaking strength of the weight of fixture at a safety factor
of 3.

D.  Suspended Lighting Fixture Support:

1. Do not use grid as support for pendant luminaires. Connect support wires or rods to
building structure.

E.  Connect wiring according to Section 260519 "L ow-Voltage Electrical Power Conductors and
Cables."
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3.2 FIELD QUALITY CONTROL
A.  Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify
transfer from normal power to battery and retransfer to normal.
3.3 STARTUP SERVICE
A. Burn-in al lamps that require specific aging period to operate properly, prior to occupancy by

Owner. Burn-in fluorescent and compact fluorescent lamps intended to be dimmed, for at |east
100 hours at full voltage.

END OF SECTION

MARIE DRAKE MIDDLE SCHOOL RENOVATION INTERIOR LIGHTING
CBJ Contract No. E12-205 Page 265100 - 7



SECTION 270526 - GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including Genera and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A.  Section Includes:
1 Grounding conductors.
2. Grounding connectors.
13 DEFINITIONS
A. BCT: Bonding conductor for telecommunications.
B. EMT: Electrica metallic tubing.
C. TGB: Telecommunications grounding busbar.

D. TMGB: Telecommunications main grounding busbar.

14 ACTION SUBMITTALS

A.  Product Data: For each type of product.

PART 2- PRODUCTS

21 SYSTEM COMPONENTS

A.  Comply with J-STD-607-A.

22 CONDUCTORS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Harger Lightning and Grounding.

2. Panduit Corp.
3. Tyco Electronics Corp.
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SECTION 270526 - GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS

23

Comply with UL 486A-486B.

Insulated Conductors. Stranded copper wire, green or green with yellow stripe insulation,
insulated for 600 V, and complying with UL 83.

1. Ground wire for custom-length equipment ground jumpers shall be No. 6 AWG, 19-
strand, UL -listed, Type THHN wire.

Bare Copper Conductors:

Solid Conductors: ASTM B 3.

Stranded Conductors. ASTM B 8.

Tinned Conductors: ASTM B 33.

Bonding Cable: 28 kcmils (14.2 sg. mm), 14 strands of No. 17 AWG conductor, and 1/4
inch (6.3 mm) in diameter.

Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

Bonding Jumper: Tinned-copper tape, braided conductors terminated with two-hole
copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

PoODPE

oo

CONNECTORS

Irreversible connectors listed for the purpose. Listed by an NRTL as complying with NFPA 70
for specific types, sizes, and combinations of conductors and other items connected. Comply
with UL 486A-486B.

Manufacturers. Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Burndy; Part of Hubbell Electrical Systems.
Chatsworth Products, Inc.
Harger Lightning and Grounding.

Panduit Corp.
Tyco Electronics Corp.

SUE A

Compression Wire Connectors. Crimp-and-compress connectors that bond to the conductor
when the connector is compressed around the conductor. Comply with UL 467.

1 Electroplated tinned copper, C and H shaped.

PART 3- EXECUTION

31 EXAMINATION
A. Examine the ac grounding electrode system and equipment grounding for compliance with
requirements for maximum ground-resistance level and other conditions affecting performance
of grounding and bonding of the electrical system.
B.  Proceed with connection of the BCT only after unsatisfactory conditions have been corrected.
MARIE DRAKE MIDDLE SCHOOL RENOVATION GROUNDING AND BONDING FOR
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SECTION 270526 - GROUNDING AND BONDING FOR COMMUNICATIONS SYSTEMS

A.

B.

INSTALLATION
Comply with NECA 1.

Comply with JSTD-607-A.

APPLICATION

Conductors. Install stranded conductors for No. 12 AWG and larger unless otherwise indicated.
Conductor Terminations and Connections:

1 Equipment Grounding Conductor Terminations. Bolted connectors.

Conductor Support:

1. Secure grounding and bonding conductors at intervals of not less than 36 inches (900
mm.)

Grounding and Bonding Conductors:

1. Install in the straightest and shortest route between the origination and termination point,
and no longer than required. The bend radius shall not be smaller than eight times the
diameter of the conductor. No one bend may exceed 90 degrees.

2. Install without splices.

CONNECTIONS

Stacking of conductors under a single bolt is not permitted when connecting to busbars.

Assemble the wire connector to the conductor, complying with manufacturer's written
instructions and as follows:

1 Use crimping tool and the die specific to the connector.
2. Apply an antioxidant compound to all bolted and compression connections.

Telecommunications Enclosures and Equipment Racks: Bond metalic components of
enclosures to the telecommunications bonding and grounding system. Install vertically
mounted rack grounding busbar unless the enclosure and rack are manufactured with the busbar.

Rack- and Cabinet-Mounted Equipment: Bond powered equipment chassis to the cabinet or
rack grounding bar. Power connection shall comply with NFPA 70; the equipment grounding
conductor in the power cord of cord- and plug-connected equipment shall be considered as a
supplement to bonding requirementsin this Section.

END OF SECTION
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SECTION 270528 - PATHWAYSFOR COMMUNICATIONSSYSTEMS

PART 1- GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  Section Includes:
Metal conduits and fittings.
Optical-fiber-cable pathways and fittings.

Surface pathways.
Boxes, enclosures, and cabinets.

POODPE

B. Related Requirements:

1. Section 260533 "Raceways and Boxes for Electrical Systems' for conduits, wireways,
surface raceways, boxes, enclosures, cabinets, handholes, and faceplate adapters serving
electrical systems.

1.3 DEFINITIONS
A. ARC: Aluminum rigid conduit.
B. GRC: Gavanizedrigid steel conduit.

C. IMC: Intermediate metal conduit.

14 ACTION SUBMITTALS

A.  Product Data: For surface pathways

PART 2- PRODUCTS

21 OPTICAL-FIBER-CABLE PATHWAYSAND FITTINGS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. AlphaWire Company.
2. Arnco Corporation.
3. Endot Industries Inc.
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SECTION 270528 - PATHWAYSFOR COMMUNICATIONS SYSTEMS

4, |PEX.
5. Lamson & Sessions; Carlon Electrical Products.

B. Description: Comply with UL 2024; flexible-type pathway, approved for plenum or general-
use installation unless otherwise indicated.

1 Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.
2. Comply with TIA-569-B.

PART 3- EXECUTION

31 PATHWAY APPLICATION
A. Indoors: Apply pathway products as specified below unless otherwise indicated:

Exposed, Not Subject to Physical Damage: EMT.

Exposed, Not Subject to Severe Physical Damage: EMT.

Concedled in Ceilings and Interior Walls and Partitions. EMT.

Pathways for Optical-Fiber or Communications Cable in Spaces Used for Environmental
Air. Plenum-type, optical-fiber-cable pathway and EMT.

Pathways for Concealed General-Purpose Distribution of Optical-Fiber or
Communications Cable: General-use, optical-fiber-cable pathway and EMT.

Eal AN

o

B.  Minimum Pathway Size: 3/4-inch (21-mm) trade size. Minimum size for optical-fiber cablesis
1inch (27 mm).

C.  Pathway Fittings: Compatible with pathways and suitable for use and location.
1. EMT: Use setscrew, steel fittings. Comply with NEMA FB 2.10.

D. Install surface pathways only where indicated on Drawings.

3.2 INSTALLATION

A.  Comply with NECA 1, NECA 101, and TIA-569-B for installation requirements except where
requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum
pathways. Comply with NFPA 70 limitations for types of pathways alowed in specific
occupancies and number of floors.

B.  Keep pathways at least 6 inches (150 mm) away from paralléel runs of flues and steam or hot-
water pipes. Install horizontal pathway runs above water and steam piping.

C.  Complete pathway installation before starting conductor installation.

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for hangers and supports.
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SECTION 270528 - PATHWAYSFOR COMMUNICATIONSSYSTEMS

E. Install no more than the equivalent of two 90-degree bends in any pathway run. Support within
12 inches (300 mm) of changesin direction. Utilize long radius ellsfor all optical-fiber cables.

F. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to building lines.

G.  Support conduit within 12 inches (300 mm) of enclosures to which attached.

H. Install pathways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

l. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatingsin
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.

J Cut conduit perpendicular to the length. For conduits of 2-inch (53-mm) trade size and larger,
useroll cutter or aguide to ensure cut is straight and perpendicular to the length.

K. Install pull wiresin empty pathways. Use polypropylene or monofilament plastic line with not
less than 200-1b (90-kg)tensile strength. Leave at least 12 inches (300 mm)of slack at each end
of pull wire. Cap underground pathways designated as spare above grade alongside pathways
inuse.

L.  Surface Pathways:

1 Install surface pathway for surface telecommunications outlet boxes only where indicated
on Drawings.

2. Install surface pathway with a minimum 2-inch (50-mm) radius control at bend points.

3. Secure surface pathway with screws or other anchor-type devices at intervals not
exceeding 48 inches (1200 mm) and with no less than two supports per straight pathway
section. Support surface pathway according to manufacturer's written instructions. Tape
and glue are not acceptable support methods.

M. Pathways for Optica-Fiber and Communications Cable: Install pathways, metal and
nonmetallic, rigid and flexible, as follows:

1 3/4-Inch (21-mm) Trade Size and Smaller: Install pathways in maximum lengths of 50
feet (15 m).

2. 1-Inch (27-mm) Trade Size and Larger: Install pathways in maximum lengths of 75 feet
(23 m).

3. Install with a maximum of two 90-degree bends or equivalent for each length of pathway
unless Drawings show stricter requirements. Separate lengths with pull or junction boxes
or terminations at distribution frames or cabinets where necessary to comply with these
requirements.

4, Where otherwise required by NFPA 70.

N. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height measured
to center of box unless otherwise indicated.

O. Horizontaly separate boxes mounted on opposite sides of walls so they are not in the same

vertical channel.
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SECTION 270528 - PATHWAYSFOR COMMUNICATIONS SYSTEMS

P. Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

3.3 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies.

34 PROTECTION
A. Protect coatings, finishes, and cabinets from damage or deterioration.

1 Repair damage to galvanized finishes with zinc-rich paint recommended by

manufacturer.
END OF SECTION
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SECTION 271100 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS

PART 1- GENERAL

11

A.

12

13

14

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1 Telecommunications equipment racks and cabinets.
2. Grounding.

Related Requirements:

1 Section 271300 "Communications Backbone Cabling" for voice and data cabling
associated with system panels and devices.

2. Section 271500 "Communications Horizontal Cabling" for voice and data cabling
associated with system panels and devices.

3. Section 280513 "Conductors and Cables for Electronic Safety and Security" for voice and
data cabling associated with system panels and devices.

DEFINITIONS
BICSI: Building Industry Consulting Service International .

LAN: Local areanetwork.

RCDD: Registered Communications Distribution Designer.

ACTION SUBMITTALS
Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for equipment racks and cabinets.

Shop Drawings: For communications equipment fittings. Include plans, elevations, sections,
details, and attachments to other work.

1 Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

2. Equipment Racks and Cabinets. Include workspace requirements and access for cable
connections.
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INFORMATIONAL SUBMITTALS

Quadlification Data: For Installer, installation supervisor, and field inspector.

QUALITY ASSURANCE

Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

1.

2.

Layout Responsibility: Preparation of Shop Drawings shall be under the direct
supervision of Commercial Installer, Level 2.

Installation Supervision: Installation shall be under the direct supervision of Leve 2
Installer who shall be present at all times when Work of this Section is performed at
Project site.

Field Inspector: Currently registered by BICSI as Commercia Installer, Level 2 to
perform the on-site inspection.

PART 2- PRODUCTS

2.1 EQUIPMENT FRAMES
A. Basisof-Design Product: Subject to compliance with requirements, provide product indicated
on Drawings, or comparable product by one of the following:

1 ADC.

2. Belden Inc.

3. Cooper B-Line.

4, Emerson Network Power Connectivity Solutions.

5. Hubbell Premise Wiring.

6. Leviton Commercial Networks Division.

7. Middle Atlantic Products, Inc.

8. Ortronics, Inc.

9. Panduit Corp.

10. Siemon Co. (The).

11. Tyco Electronics Corporation; AMP Products.

B. General Frame Requirements:

1. Distribution ~ Frames: Cabinet mounted, modular-steel units designed for
telecommunications terminal support and coordinated with dimensions of units to be
supported.

2. Module Dimension: Width compatible with EIA 310-D standard, 19-inch (480-mm)
panel mounting.

3. Finish: Manufacturer's standard, baked-polyester powder coat.

C. Modular Cabinets:

1. Steel or aluminum construction.

2. Treated to resist corrosion.

MARIE DRAKE MIDDLE SCHOOL RENOVATION COMMUNICATIONS EQUIPMENT
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SECTION 271100 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS
3. Cable access provisions.
4, Grounding lug.
Cable Management for Equipment Frames:
1. Metal, with integral wire retaining fingers.
2. Baked-polyester powder coat finish.
3 Provide horizontal crossover cable manager at the top of each relay rack, with a
minimum height of two rack units each.

GROUNDING

Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems®
for grounding conductors and connectors.

Comply with J}STD-607-A.

LABELING

Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label
stocks, laminating adhesives, and inks used by label printers.

PART 3- EXECUTION

31

INSTALLATION
Comply with NECA 1.
Comply with BICSI TDMM for layout and installation of communications equipment rooms.

Bundle, lace, and train conductors and cables to terminal points without exceeding
manufacturer's limitations on bending radii. Install lacing bars and distribution spools.

Coordinate layout and instalation of communications equipment with Owner's
telecommunications and LAN equipment and service suppliers.

1 Meet jointly with telecommunications and LAN equipment suppliers, and Owner to
exchange information and agree on details of equipment arrangements and installation
interfaces.

Record agreements reached in meetings and distribute them to other participants.

Adjust arrangements and locations of distribution frames, cross-connects, and patch
panels to accommodate and optimize arrangement and space requirements of LAN
equipment.

wn

Coordinate location of power raceways and receptacles with locations of communications
equipment requiring electrical power to operate.
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SECTION 271100 - COMMUNICATIONS EQUIPMENT ROOM FITTINGS

3.2 FIRESTOPPING
A.  Comply with TIA-569-B, Annex A, "Firestopping.”

B. Comply with BICSI TDMM, "Firestopping Systems" Article.

3.3 GROUNDING

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection”
Chapter.

B. Comply with }STD-607-A.

34 IDENTIFICATION

A. ldentify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply
with requirementsin Section 260553 "ldentification for Electrical Systems."

B. Labelsshall be preprinted or computer-printed type.

END OF SECTION
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SECTION 271300 - COMMUNICATIONS BACKBONE CABLING

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including Genera and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A.  Section Includes:
1 62.5/125-micrometer, optical fiber cabling.
2. Cable connecting hardware, patch panels, and cross-connects.
3. Cabling identification products.
B. Related Sections:
1. Section 280513 "Conductors and Cables for Electronic Safety and Security" for voice and
data cabling associated with system panels and devices.
13 DEFINITIONS
A. BICSI: Building Industry Consulting Service International.
B. Cross-Connect: A facility enabling the termination of cable elements and their interconnection
Oor Cross-connection.
C. EMI: Electromagnetic interference.
D. IDC: Insulation displacement connector.
E. LAN: Local areanetwork.
F. RCDD: Registered Communications Distribution Designer.
G. UTP: Unshielded twisted pair.
14 BACKBONE CABLING DESCRIPTION
A. Backbone cabling system shall provide interconnections between communications equipment
rooms, main terminal space, and entrance facilities in the telecommunications cabling system
structure. Cabling system consists of backbone cables, intermediate and main cross-connects,
mechanical terminations, and patch cords or jumpers used for backbone-to-backbone cross-
connection.
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SECTION 271300 - COMMUNICATIONS BACKBONE CABLING

Backbone cabling cross-connects may be located in communications equipment rooms or at
entrance facilities. Bridged taps and splitters shall not be used as part of backbone cabling.
PERFORMANCE REQUIREMENTS

Genera Performance: Backbone cabling system shall comply with transmission standards in
TIA/EIA-568-B.1, when tested according to test procedures of this standard.

ACTION SUBMITTALS

Product Data: For each type of product indicated.

INFORMATIONAL SUBMITTALS

Qualification Data: For Installer, qualified layout technician, installation supervisor, and field
inspector.

Source quality-control reports.
Field quality-control reports.

Maintenance Data: For splices and connectors to include in maintenance manuals.

QUALITY ASSURANCE
Installer Qualifications. Cabling Installer must have personnel certified by BICSI on staff.

1 Installation Supervision: Installation shall be under the direct supervision of Leve 2
Installer, who shall be present at all times when Work of this Section is performed at
Project site.

Surface-Burning Characteristics: As determined by testing identical products according to
ASTM E 84 by a qualified testing agency. Identify products with appropriate markings of
applicable testing agency.

1. Flame-Spread Index: 25, or less.
2. Smoke-Developed Index: 50, or less.

Electrical Components, Devices, and Accessories. Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Telecommunications Pathways and Spaces. Comply with TIA/EIA-569-A.

Grounding: Comply with ANSI-J-STD-607-A.
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SECTION 271300 - COMMUNICATIONS BACKBONE CABLING

DELIVERY, STORAGE, AND HANDLING

Test cables upon receipt at Project site.

1 Test optical fiber cable to determine the continuity of the strand end to end. Use optical
fiber flashlight or optical loss test set.

PROJECT CONDITIONS

Environmental Limitations. Do not ddiver or install cables and connecting materials until wet

work in spaces is complete and dry, and temporary HVAC system is operating and maintaining

ambient temperature and humidity conditions at occupancy levels during the remainder of the

construction period.

COORDINATION

Coordinate layout and installation of telecommunications pathways and cabling with Owner's
LAN equipment and service suppliers.

PART 2- PRODUCTS

21

22

A.

B.

B.

PATHWAYS
General Requirements. Comply with TIA/EIA-569-A.

Conduit and Boxes. Comply with regquirements in Section 260533 "Raceway and Boxes for
Electrical Systems.

OPTICAL FIBER CABLE

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Berk-Tek; a Nexans company.

CommScope, Inc.

Corning Cable Systems.

General Cable Technologies Corporation.

Mohawk; adivision of Belden CDT.

Nordex/CDT; asubsidiary of Cable Design Technologies.

Optical Connectivity Solutions Division; Emerson Network Power.
Superior Essex Inc.

. SYSTIMAX Solutions; a CommScope Inc. brand.

0. 3M.
1. Tyco Electronics AMP Netconnect; Tyco International Ltd.

RBoOooo~NoOMwNE

Description:  Multimode, 62.5/125-micrometer, 8-fiber, nonconductive, tight buffer, optical
fiber cable.
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SECTION 271300 - COMMUNICATIONS BACKBONE CABLING

Comply with ICEA S-83-596 for mechanical properties.

Comply with TIA/EIA-568-B.3 for performance specifications.

Listed and labeled by an NRTL acceptabl e to authorities having jurisdiction as complying
with UL 444, UL 1651, and NFPA 70 for the following types:

wpn P

a General Purpose, Nonconductive: Type OFN or OFNG.

b. Plenum Rated, Nonconductive: Type OFNP, complying with NFPA 262.
C. General Purpose, Conductive: Type OFC or OFCG.

d Plenum Rated, Conductive: Type OFCP, complying with NFPA 262.

4. Maximum Attenuation: 3.50 dB/km at 850 nm; 1.5 dB/km at 1300 nm.
5. Minimum Modal Bandwidth: 160 MHz-km at 850 nm; 500 MHz-km at 1300 nm.

Jacket:

1. Jacket Color: Orange for 62.5/125-micrometer cable.

2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-598-B.
3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to

exceed 40 inches (1000 mm).

OPTICAL FIBER CABLE HARDWARE

Manufacturers:  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

ADC.

American Technology Systems Industries, Inc.

Berk-Tek; a Nexans company.

Corning Cable Systems.

Dynacom Corporation.

Hubbell Premise Wiring.

Molex Premise Networks; adivision of Molex, Inc.

Nordex/CDT; asubsidiary of Cable Design Technologies.

Optical Connectivity Solutions Division; Emerson Network Power.
0. Siemon Co. (The).

BOooNo O k~wNE

Cross-Connects and Patch Panels: Modular panels housing multiple-numbered, duplex cable
connectors.

1. Number of Connectors per Field: One for each fiber of cable or cables assigned to field,
plus spares and blank positions adequate to suit specified expansion criteria.

Patch Cords: Factory-made, dual-fiber cablesin 36-inch (900-mm) lengths.
Cable Connecting Hardware:

1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) specifications
of TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12. Comply with TIA/EIA-

568-B.3.
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SECTION 271300 - COMMUNICATIONS BACKBONE CABLING

2. Quick-connect, simplex and duplex, TypeSC, TypeST, or TypeLC connectors.
Insertion loss not more than 0.75 dB.
3. Type SFF connectors may be used in termination racks, panels, and equipment packages.

24 GROUNDING

A. Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems"
for grounding conductors and connectors.

B.  Comply with ANSI-J-STD-607-A.

25 IDENTIFICATION PRODUCTS
A.  Comply with TIA/EIA-606-A and UL 969 for a system of labeling materials, including label
stocks, laminating adhesives, and inks used by label printers.
2.6 SOURCE QUALITY CONTROL
A. Factory test cables on reels according to TIA/EIA-568-B.1.

B. Factory test multimode optical fiber cables according to TIA/EIA-526-14-A and TIA/EIA-568-
B.3.

C. Cablewill be considered defectiveif it does not pass tests and inspections.

D. Preparetest and inspection reports.

PART 3- EXECUTION

31 WIRING METHODS

A. Wiring Method: Install cables in raceways except within consoles, cabinets, desks, and
counters and except in accessible ceiling spaces, in attics, and in gypsum board partitions where
unenclosed wiring method may be used. Conceal raceway and cables except in unfinished
spaces.

1 Install plenum cable in environmental air spaces, including plenum ceilings.
2. Comply with requirements for raceways and boxes specified in Section 260533
"Raceway and Boxes for Electrical Systems.”

B. Wiring within Enclosures. Bundle, lace, and train cables within enclosures. Connect to
terminal points with no excess and without exceeding manufacturer's limitations on bending
radii. Provide and use lacing bars and distribution spools.
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SECTION 271300 - COMMUNICATIONS BACKBONE CABLING

INSTALLATION OF PATHWAY S

Comply with requirements for demarcation point, pathways, cabinets, and racks specified in
Section 271100 "Communications Equipment Room Fittings." Drawings indicate genera
arrangement of pathways and fittings.

Comply with TIA/EIA-569-A for pull-box sizing and length of conduit and number of bends
between pull points.

Comply with requirements in Section 260533 "Raceway and Boxes for Electrical Systems" for
installation of conduits and wireways.

Install manufactured conduit sweeps and |ong-radius elbows whenever possible.
Pathway Installation in Communications Equipment Rooms:

1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood
is installed, or in the corner of room where multiple sheets of plywood are installed
around perimeter walls of room.

Secure conduits to backboard when entering room from overhead.

Install metal conduits with grounding bushings and connect with grounding conductor to
grounding system.

wn

INSTALLATION OF CABLES
Comply with NECA 1.
General Requirements for Cabling:

1 Comply with TIA/EIA-568-B.1.

2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."

3 Terminate all conductors; no cable shall contain unterminated e€ements. Make
terminations only at indicated outlets, terminals, cross-connects, and patch panels.

4, Cables may not be spliced. Secure and support cables at intervals not exceeding 30
inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings,
outlets, racks, frames, and terminals.

5. Install lacing bars to restrain cables, to prevent straining connections, and to prevent
bending cables to smaller radii than minimums recommended by manufacturer.

6. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling
Termination Practices' Chapter. Uselacing bars and distribution spools.

7. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged
during installation and replace it with new cable.

8. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat
lamps shall not be used for heating.

9. In the communications equipment room, install a 10-foot- (3-m-) long service loop on
each end of cable.

10. Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable pull

tensions.
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SECTION 271300 - COMMUNICATIONS BACKBONE CABLING

Optical Fiber Cable Installation:

1 Comply with TIA/EIA-568-B.3.
2. Cable may be terminated on connecting hardware that is rack or cabinet mounted.

Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunications spaces
with terminating hardware and interconnection equipment.

2. Cable shall not be run through structural members or in contact with pipes, ducts, or other
potentially damaging items.

Group connecting hardware for cables into separate logical fields.

FIRESTOPPING
Comply with TIA/EIA-569-A, Annex A, "Firestopping.”

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection”
Chapter.

Comply with ANSI-J-STD-607-A.

IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply
with requirements for identification specified in Section 260553 "ldentification for Electrical
Systems.”

1. Administration Class: 2.
2. Color-code cross-connect fields and apply colors to voice and data service backboards,
connections, covers, and labels.

Cable and Wire Identification:

1 Label each cable within 4 inches (100 mm) of each termination and tap, where it is
accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
2. Label each terminal strip and screw terminal in each cabinet, rack, or panel.

a Label each unit and field within distribution racks and frames.

3. Identification within Connector Fields in Equipment Rooms and Wiring Closets. Label
each connector and each discrete unit of cable-terminating and connecting hardware.
Where similar jacks and plugs are used for both voice and data communication cabling,
use adifferent color for jacks and plugs of each service.
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SECTION 271300 - COMMUNICATIONS BACKBONE CABLING

C. Labels shall be preprinted or computer-printed type with printing area and font color that
contrasts with cable jacket color but still complies with requirementsin TIA/EIA 606-A, for the
following:

1. Cables use flexible vinyl or polyester that flexes as cables are bent.

3.7 FIELD QUALITY CONTROL
A.  Peformtests and inspections.
B. Testsand Inspections:

1 Visually inspect optical fiber jacket materials for NRTL certification markings. Inspect
cabling terminations in communications equipment rooms for compliance with color-
coding for pin assignments, and inspect cabling connections for compliance with
TIA/EIA-568-B.1.

2. Visualy inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.

3. Optical Fiber Cable Tests:

a Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-
B.1. Use only test cords and adapters that are qualified by test equipment
manufacturer for channel or link test configuration.

b. Link End-to-End Attenuation Tests:

1) Horizontal and multimode backbone link measurements. Test at 850 or
1300 nm in 1direction according to TIA/EIA-526-14-A, Method B, One
Reference Jumper.

2) Attenuation test results for backbone links shall be less than 2.0 dB.
Attenuation test results shall be less than that calculated according to
equation in TIA/EIA-568-B.1.

C. Data for each measurement shall be documented. Data for submittals shall be printed in a
summary report that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the
instrument to the computer, saved as text files, and printed and submitted.

D. Remove and replace cabling where test results indicate that they do not comply with specified
requirements.

E. End-to-end cabling will be considered defective if it does not pass tests and inspections.

F. Prepare test and inspection reports.

END OF SECTION
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SECTION 271500 - COMMUNICATIONS HORIZONTAL CABLING

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A.  Section Includes:
1 UTP cabling.
2 Cable connecting hardware, patch panels, and cross-connects.
3. Telecommunications outlet/connectors.
4 Cabling system identification products.
B. Related Requirements:
1. Section 271300 "Communications Backbone Cabling" for voice and data cabling
associated with system panels and devices.
2. Section 280513 "Conductors and Cables for Electronic Safety and Security" for voice and
data cabling associated with system panels and devices.
13 DEFINITIONS
A.  BICSI: Building Industry Consulting Service International.
B. Consolidation Point: A location for interconnection between horizontal cables extending from
building pathways and horizontal cables extending into furniture pathways.
C.  Cross-Connect: A facility enabling the termination of cable elements and their interconnection
Or Cross-connection.
D. EMI: Electromagnetic interference.
E. IDC: Insulation displacement connector.
F. LAN: Local areanetwork.
G. MUTOA: Multiuser telecommunications outlet assembly, a grouping in one location of several
telecommuni cations outlet/connectors.
H.  Outlet/Connectors: A connecting device in the work area on which horizontal cable or outlet
cable terminates.
l. RCDD: Registered Communications Distribution Designer.
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SECTION 271500 - COMMUNICATIONS HORIZONTAL CABLING

UTP: Unshielded twisted pair.

ADMINISTRATIVE REQUIREMENTS

Coordinate layout and installation of telecommunications cabling with Owner's
telecommunications and LAN equipment and service suppliers.

Coordinate telecommunications outlet/connector locations with location of power receptacles at
each work area.
ACTION SUBMITTALS

Product Data: For each type of product.

INFORMATIONAL SUBMITTALS

Quadlification Data: For Installer, qualified layout technician, installation supervisor, and field
inspector.

Source quality-control reports.

C. Feld quality-control reports.
17 CLOSEOUT SUBMITTALS
A. Maintenance Data: For splices and connectors to include in maintenance manuals.
18 QUALITY ASSURANCE
A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.
1. Installation Supervision: Installation shall be under the direct supervision of Level 2
Installer, who shall be present at all times when Work of this Section is performed at
Project site.
1.9 DELIVERY, STORAGE, AND HANDLING
A.  Test cables upon receipt at Project site.
1 Test each pair of UTP cable for open and short circuits.
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PART 2- PRODUCTS

21 HORIZONTAL CABLING DESCRIPTION

A. Horizontal cable and its connecting hardware provide the means of transporting signals between
the telecommunications outlet/connector and the horizontal cross-connect located in the
communications equipment cabinet. This cabling and its connecting hardware are called a
"permanent link," aterm that is used in the testing protocols.

1. Bridged taps and splices shall not be installed in the horizontal cabling.

B.  The maximum allowable horizontal cable length is 295 feet (90 m). This maximum allowable
length does not include an alowance for the length of 16 feet (4.9 m) to the workstation
equipment or in the horizontal cross-connect.

22 PERFORMANCE REQUIREMENTS

A. Genera Performance: Horizontal cabling system shall comply with transmission standards in
TIA/EIA-568-B.1 when tested according to test procedures of this standard.

B.  Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing
agency. ldentify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: 25, or less.
2. Smoke-Developed Index: 50, or less.

C.  Electrica Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by aqualified testing agency, and marked for intended location and application.

D.  Grounding: Comply with JSTD-607-A.

23 UTP CABLE

A. Manufacturers. Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

ADC.

Belden Inc.

Berk-Tek; a Nexans company.

CommScope, Inc.

Draka Cableteg USA.

Genesis Cable Products; Honeywell |nternational, Inc.
Mohawk; adivision of Belden Networking, Inc.
Superior Essex Inc.

SYSTIMAX Solutions; a CommScope, Inc. brand.
3M Communication Markets Division.

Tyco Electronics Corporation; AMP Products.

RBHBoo~Nook~wNE
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SECTION 271500 - COMMUNICATIONSHORIZONTAL CABLING

B.  Description: 100-ohm, four-pair UTP, binder groups covered with a blue thermoplastic jacket.

Comply with ICEA S-90-661 for mechanical properties.

Comply with TIA/EIA-568-B.1 for performance specifications.

Comply with TIA/EIA-568-B.2, Category 5e.

Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70 for the following types:

pOODNDPE

a Communications, General Purpose: TypeCM or CMG; or MPP, CMP, MPR,
CMR, MP, or MPG.
b. Communications, Plenum Rated: Type CMP or MPP, complying with NFPA 262.

24 UTP CABLE HARDWARE

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

ADC.

American Technology Systems I ndustries, Inc.
Belden Inc.

Dynacom Inc.

Hubbell Premise Wiring.

Leviton Commercial Networks Division.

Molex Premise Networks; adivision of Molex, Inc.
Panduit Corp.

Siemon Co. (The).

0. Tyco Electronics Corporation; AMP Products.

BoOooNoOk~wNE

B. Genera Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-B.2, IDC
type, with modules designed for punch-down caps or tools. Cables shall be terminated with
connecting hardware of same category or higher.

C.  Connecting Blocks: 110-style IDC for Category 5e. Provide blocks for the number of cables
terminated on the block, plus 25 percent spare. Integral with connector bodies, including plugs
and jacks where indicated.

D. Patch Pand: Modular panels housing multiple-numbered jack units with IDC-type connectors
at each jack for permanent termination of pair groups of installed cables.

1. Number of Jacks per Field: One for each four-pair conductor group of indicated cables,
plus spares and blank positions adequate to suit specified expansion criteria.

E. Jacksand Jack Assemblies: Modular, color-coded, eight-position modular receptacle units with
integral IDC-type terminals.

F. Patch Cords. Factory-made, four-pair cables in 12-inch (300 mm) lengths; terminated with
eight-position modular plug at each end.

1. Patch cords shall have color-coded boots for circuit identification.
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SECTION 271500 - COMMUNICATIONS HORIZONTAL CABLING

TELECOMMUNICATIONS OUTLET/CONNECTORS

Jacks: 100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular. Comply
with TIA/EIA-568-B.1.

Workstation Outlets: Four-port-connector assemblies mounted in single faceplate.

1. Plastic Faceplate: High-impact plastic. Coordinate color with Section 262726 "Wiring
Devices."

2. For use with snap-in jacks accommodating any combination of UTP.

a Flush mounting jacks, positioning the cord at a 45-degree angle.

3. Legend: Snap-in, clear-label covers and machine-printed paper inserts.

GROUNDING

Comply with requirements in Section 260526 "Grounding and Bonding for Electrical Systems’
for grounding conductors and connectors.

Comply with JSTD-607-A.

IDENTIFICATION PRODUCTS

Comply with TIA/EIA-606-A and UL 969 for labeling materias, including label stocks,
laminating adhesives, and inks used by label printers.

Comply with requirements in Section 260553 "ldentification for Electrical Systems.”

SOURCE QUALITY CONTROL

Factory test UTP cables on reels according to TIA/EIA-568-B.1.

Factory test UTP cables according to TIA/EIA-568-B.2.

Cable will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

PART 3- EXECUTION

31 WIRING METHODS
A. Install cables in pathways except within consoles, cabinets, desks, and counters and except in
accessible ceiling spaces and in gypsum board partitions where unenclosed wiring method may
be used. Conceal pathways and cables except in unfinished spaces.
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1.
2.

SECTION 271500 - COMMUNICATIONS HORIZONTAL CABLING

Install plenum cable in environmental air spaces, including plenum ceilings.
Comply with requirements in Section 270528 " Pathways for Communications Systems.”

Conceal conductors and cables in accessible ceilings, walls, and floors where possible.

Wiring within Enclosures:

1

2.
3.

Bundle, lace, and train conductors to terminal points with no excess and without
exceeding manufacturer's limitations on bending radii.

Install lacing bars and distribution spools.

Install conductors parallel with or at right angles to sides and back of enclosure.

INSTALLATION OF CABLES

Comply with NECA 1.

Genera Requirements for Cabling:

rpODPE

o

9.

10.

Comply with TIA/EIA-568-B.1.

Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."

Install 110-style IDC termination hardware unless otherwise indicated.

Terminate conductors; no cable shall contain unterminated elements. Make terminations
only at indicated outlets, terminals, cross-connects, and patch panels.

Cables may not be spliced. Secure and support cables at intervals not exceeding 30
inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings,
outlets, racks, frames, and terminals.

Install lacing bars to restrain cables, to prevent straining connections, and to prevent
bending cables to smaller radii than minimums recommended by manufacturer.

Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling
Termination Practices' Chapter. Install lacing bars and distribution spools.

Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged
during installation and replace it with new cable.

Cold-Wesather Installation: Bring cable to room temperature before dereeling. Heat
lamps shall not be used for heating.

Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable pull
tensions.

UTP Cable Installation:

1
2.

Comply with TIA/EIA-568-B.2.
Do not untwist UTP cables more than 1/2 inch (12 mm) from the point of termination to
maintain cable geometry.

Open-Cable Installation:

1

Install cabling with horizontal and vertical cable guides in telecommunications spaces
with terminating hardware and interconnection equipment.
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SECTION 271500 - COMMUNICATIONSHORIZONTAL CABLING

2. Where the intallation space is accessible, suspend UTP cable not in a wireway or
pathway a minimum of 8 inches (200 mm) above ceilings by cable supports not more
than 60 inches (1524 mm) apart.

3. Cable shall not be run through structural members or in contact with pipes, ducts, or other
potentially damaging items.

Separation from EMI Sources:

1. Comply with BICSI TDMM and TIA-569-B for separating unshielded copper voice and
data communication cable from potential EMI sources, including electrical power lines
and equipment.

2. Separation between communications cables in grounded metallic raceways and power
lines and electrical equipment located in grounded metallic conduits or enclosures shall
be asfollows:

a Electrical Equipment Rating Less Than 2 kVA: No requirement.

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches (76
mm).

C. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches (150
mm).

3. Separation between Communications Cables and Electrical Motors and Transformers, 5
kVA or HP and Larger: A minimum of 48 inches (1200 mm).

4. Separation between Communications Cables and Fluorescent Fixtures: A minimum of 5
inches (127 mm).

FIRESTOPPING

Comply with TIA-569-B, Annex A, "Firestopping."

Comply with BICSI TDMM, "Firestopping Systems" Article.

GROUNDING

Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection”
Chapter.

Comply with J}STD-607-A.

35 IDENTIFICATION
A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply
with requirements for identification specified in Section 260553 "ldentification for Electrical
Systems."
1 Administration Class: 2.
2. Color-code cross-connect fields. Apply colors to voice and data service backboards,
connections, covers, and labels.
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SECTION 271500 - COMMUNICATIONS HORIZONTAL CABLING

B. Cable and Wire Identification:

1. Label each cable within 4 inches (100 mm) of each termination and tap, where it is
accessible in a cabinet or junction or outlet box, and elsewhere as indicated.
2. Label each terminal strip and screw terminal in each cabinet, rack, or panel.

a Individually number wiring conductors connected to terminal strips, and identify
each cable or wiring group being extended from a panel or cabinet to a building-
mounted device shall be identified with name and number of particular device as
shown.

b. Label each unit and field within distribution racks and frames.

3. I dentification within Connector Fields in Equipment Cabinets. Label each connector and
each discrete unit of cable-terminating and connecting hardware. Where similar jacks
and plugs are used for both voice and data communication cabling, use a different color
for jacks and plugs of each service.

C. Labes shall be preprinted or computer-printed type with printing area and font color that
contrasts with cable jacket color but still complies with requirementsin TIA/EIA-606-A.

1 Cables use flexible vinyl or polyester that flex as cables are bent.

3.6 FIELD QUALITY CONTROL
A.  Perform the following tests and inspections:

1 Visualy inspect UTP cable jacket materials for NRTL certification markings. Inspect
cabling terminations in communications equipment rooms for compliance with color-
coding for pin assignments, and inspect cabling connections for compliance with
TIA/EIA-568-B.1.

2. Visually confirm Category 5e, marking of outlets, cover plates, outlet/connectors, and
patch panels.

3. Visualy inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.

4, Test UTP backbone copper cabling for DC loop resistance, shorts, opens, intermittent
faults, and polarity between conductors. Test operation of shorting bars in connection
blocks. Test cables after termination but not cross-connection.

a Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-
B.2. Perform tests with a tester that complies with performance requirements in
"Test Instruments (Normative)" Annex, complying with measurement accuracy
specified in "Measurement Accuracy (Informative)" Annex. Use only test cords
and adapters that are qualified by test equipment manufacturer for channel or link
test configuration.

5. UTP Performance Tests:
a Test for each outlet and MUTOA. Perform the following tests according to
TIA/EIA-568-B.1 and TIA/EIA-568-B.2:
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SECTION 271500 - COMMUNICATIONS HORIZONTAL CABLING

1)  Wiremap.

2) Length (physical vs. electrical, and length requirements).
3) Insertion loss.

4) Near-end crosstalk (NEXT) loss.

5) Power sum near-end crosstalk (PSNEXT) loss.

6) Equal-level far-end crosstalk (ELFEXT).

7) Power sum equal-level far-end crosstalk (PSELFEXT).
8) Return loss.

9) Propagation delay.

10) Delay skew.

6. Final Verification Tests: Perform verification tests for UTP systems after the complete
communications cabling and workstation outlet/connectors are installed.

a Voice Tests: These tests assume that dial tone service has been installed. Connect
to the network interface device at the demarcation point. Go off-hook and listen
and receive a dia tone. If atest number is available, make and receive a locdl,
long distance, and digital subscription line telephone call.

b. Data Tests: These tests assume the Information Technology Staff has a network
installed and is available to assist with testing. Connect to the network interface
device at the demarcation point. Log onto the network to ensure proper connection
to the network.

B.  Document datafor each measurement. Data for submittals shall be printed in a summary report
that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to
the computer, saved as text files, and printed and submitted.

C.  End-to-end cabling will be considered defective if it does not pass tests and inspections.

D. Preparetest and inspection reports.

END OF SECTION
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SECTION 275123.50 - EDUCATIONAL INTERCOMMUNICATIONS AND PROGRAM
SYSTEMS

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including Genera and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY

A.  Section Includes. Manualy switched intercommunications and program systems with the
following components:

1. Speaker-microphone stations.
2. Call-switch unit.
13 ACTION SUBMITTALS

A.  Product Data: For each type of product indicated.

14 QUALITY ASSURANCE

A.  Source Limitations: Obtain educational intercommunications and program systems from single
source from single manufacturer.

B. Electrical Components, Devices, and Accessories:. Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for location and application.

C.  Comply with NFPA 70.

PART 2- PRODUCTS

2.1 MANUFACTURERS
A.  Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Dukane Communication Systems; part of GE Infrastructure, Security.

22 CALL-SWITCH UNIT
A. Enclosure: Single-gang box with stainless-steel faceplate.

B.  Call Switch: Momentary contact signals system that a call has been placed.
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2.3

24

SECTION 275123.50 - EDUCATIONAL INTERCOMMUNICATIONS AND PROGRAM

SYSTEMS
Privacy Switch: Prevents transmission of sound signals from station to system.
Volume Control: Operated by screwdriver blade through a hole in faceplate to adjust output
level of associated speaker.
CONE-TYPE LOUDSPEAKERS/SPEAKER MICROPHONES
Minimum Axial Sensitivity: 91 dB at one meter, with 1-W input.
Frequency Response: Within plus or minus 3 dB from 70 to 15,000 Hz.
Minimum Dispersion Angle: 100 degrees.

Line Transformer: Maximum insertion loss of 0.5 dB, power rating equal to speaker's, and at
least four level taps.

Enclosures. Steel housings or back boxes, acoustically dampened, with front face of at least
0.0478-inch (1.2-mm) steel and whole assembly rust proofed and factory primed; complete with
mounting assembly and suitable for surface wall mounting; with relief of back pressure.

Size: 8 inches (200 mm) with 1-inch (25-mm) voice coil and minimum 5-0z. (140-g) ceramic
magnet.

CONDUCTORS AND CABLES

Conductors. Jacketed, twisted pair and twisted multipair, untinned solid copper. Sizes as
recommended by system manufacturer, but no smaller than No. 22 AWG.

Insulation: Thermoplastic, not less than 1/32 inch (0.8 mm) thick.

Shielding: For speaker-microphone leads and el sewhere where recommended by manufacturer;
No. 34 AWG, tinned, soft-copper strands formed into abraid or equivaent foil.

1. Minimum Shielding Coverage on Conductors: 60 percent.

Plenum Cable: Listed and labeled for plenum installation.

PART 3- EXECUTION

3.1 INSTALLATION OF CABLES
A.  Comply with NECA 1.
B. General Requirements:
1. Terminate conductors; no cable shall contain unterminated elements. Make terminations
only at outlets and terminals.
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SECTION 275123.50 - EDUCATIONAL INTERCOMMUNICATIONS AND PROGRAM
SYSTEMS

2. Splices, Taps, and Terminations. Arrange on numbered terminal strips in junction, pull,
and outlet boxes; terminal cabinets; and equipment enclosures. Cables may not be
spliced.

3. Secure and support cables at intervals not exceeding 30 inches (760 mm) and not more
than 6 inches (150 mm) from cabinets, boxes, fittings, outlets, racks, frames, and
terminals.

4, Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii. Install lacing bars and distribution spools.

5. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged
during installation and replace it with new cable.

C.  Separation of Wires. Separate speaker-microphone, line-level, speaker-level, and power wiring
runs. Instal in separate raceways or, where exposed or in same enclosure, separate conductors
a least 12 inches (300 mm) apart for speaker microphones and adjacent parallel power and
telephone wiring. Separate other intercommunication equipment conductors as recommended
by equipment manufacturer.

3.2 INSTALLATION

A. Match input and output impedances and signal levels at signal interfaces. Provide matching
networks where required.

B. Identification of Conductors and Cables: Color-code conductors and apply wire and cable
marking tape to designate wires and cables so they identify media in coordination with system
wiring diagrams.

C.  Connect wiring according to Section 260519 "Low-Voltage Electrica Power Conductors and
Cables."

3.3 GROUNDING

A.  Ground cable shields and equipment to eliminate shock hazard and to minimize ground loops,
common-mode returns, noise pickup, cross talk, and other impairments.

B. Signa Ground Termina: Locate at main equipment cabinet. Isolate from power system and
eguipment grounding.

34 FIELD QUALITY CONTROL

A. Inspection: Verify that units and controls are properly labeled and interconnecting wires and
terminals are identified. Prepare a list of final tap settings of paging and independent room
speaker-line matching transformers.
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SECTION 275123.50 - EDUCATIONAL INTERCOMMUNICATIONS AND PROGRAM
SYSTEMS

3.5 ADJUSTING

A. On-Site Assistance: Engage a factory-authorized service representative to provide on-site

assistance in adjusting sound levels, resetting transformer taps, and adjusting controls to meet
occupancy conditions.

END OF SECTION
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SECTION 275313A —GPSCLOCK SYSTEM

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawing and genera provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
12 SUMMARY
A.  This Section includes the following:
1.  Analog clocks
2. GPSreceiver.
3.  Primary transmitter.
13 DEFINITIONS
A. GPS. Global Positioning System, aworldwide system that employs 24 satellitesin an
integrated network to determine geographic location anywhere in the world, and which
employs and transmits Universal Coordinated Time, the world’ s most accurate and reliable
time.
B. UTC: Universal Coordinated Time
14 SUBMITTALS

A. Product Data: For each component, describing physical characteristics and method of
installation.

B.  Wiring Diagram: Power wiring.
15 QUALITY ASSURANCE

A.  Manufacturer: Company specializing in manufacturing commercial time system products with a
minimum of 30 continuous years of documented experience including 4 years experience
producing GPS wireless time systems.

B.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Article 100, by atesting agency acceptable to authorities having jurisdiction, and marked for
intended use.

C.  Comply with NFPA 70.

16 WARRANTY

A.  Waranty Period for al System Components: One year from date of Substantial Completion.
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A.

1.8

A.

1.9

A.

SECTION 275313A —GPSCLOCK SYSTEM

REGULATORY REQUIREMENTS

Equipment and components furnished shall be of manufacturer’s latest model.
The end user will hold alicense, known as a*“Radio Station Authorization” granted by the
FCC.

This license grants the end user protected use for wireless transmission at the designated
frequency.

Thislicense will designate a unique “call sign” for each end user.
Transmitter and receiver shall comply with Part 90 of FCC rules.
Transmitter frequency shall be governed by FCC Part 90.35.

Transmitter output power shall be governed by FCC Part 90 257 (b).

EXTRA MATERIALS

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

1.  Anaog Clocks. 15 each.
DELIVERY STORAGE AND HANDLING
Deliver all components to the site in the manufacturer's original packaging. Packaging shall

contain manufacturer's name and address, product identification number, and other related
information.

PART 2 - PRODUCTS

21

A.

22

A.

MANUFACTURERS
Manufacturers. Subject to compliance with requirements, provide products by the following:

1. Primex Wireless, Inc.

SYSTEM DESCRIPTION

GPS wireless clock system shall continually synchronize clocks throughout the facility, and
shall be capable of clock readouts in multiple time zones where desired.

B. The system shall provide wireless time using GPS and be synchronized to UTC. The system shall

not require hard wiring. Clocks shall automatically adjust for Daylight Saving Time.
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23

A

SECTION 275313A —GPSCLOCK SYSTEM

Anaog Clocks shall be synchronized to within 10 milliseconds, 6 times per day, and the system
has an internal oscillator that maintains plus or minus one second per day between
synchronizations, so that clock accuracy shall not exceed plus or minus 0.2 seconds.

The system shall include an internal clock reference so that failure of the GPS signal shall not
cause the clocksto fail in indicating time.

. The system shall incorporate a“fail-safe” design so that failure of any component shall

not cause failure of the system. Upon restoration of power or repair of failed component, the
system shall resume normal operation without the need to reset the system or any component
thereof.

The system must operate in accordance with a*“Radio Station Authorization”, Form

FCC 601 — LM, granted by the Federal Communications Commission (FCC). Thislicense will
be issued to and held by the end user.

SEQUENCE OF OPERATION

Transmitter Operation: When power isfirst applied to the transmitter, it checks for and displays
the software version. It then checks the position of the switches and stores their position in
memory. The transmitter looks for the GPStime signal. Once the transmitter has received the
GPStime, it setsitsinternal clock to that time. The transmitter then starts to transmit itsinterna
time once every second. The transmitter updatesitsinternal clock every timeit receivesvalid
time data from the GPS.

Analog Clock Operation:

1. Insert batteries. Follow set up procedures detailed in manufacturer’ s instructions.

2. Afterinitial setup, the clock will shut off the receiver. Six times each day, the
microprocessor will activate the receiver and starting with the stored channel, it will
again look for avalid time signal. If necessary, the clocks will resynchronize to the
correct time.

3. If the clock has not decoded a valid time signal for a pre-determined number of days, it
will goto astep mode. Non signal reception can be caused by low battery voltage. If
this occurs, replace the batteries.

EQUIPMENT

General: The existing clock system includes a transmitter, aroof or window mounted GPS
receiver, and all accessories for complete operation.

GPS Receiver: GPS roof mounted, with 10 foot cable (3m) attached (additional Primex
Wireless extension cable available: 50ft (15.25m), 100 ft (30.5m), and 200 ft (61m).

The GPS Receiver shall be a complete GPS receiver including antennain a waterproof case,
designed for roof or outdoor mounting. Provide mounting bracket for attachment to roof
structure.

The GPS Receiver cable must be plenum rated where required by local code.

MARIE DRAKE MIDDLE SCHOOL RENOVATION GPSCLOCK SYSTEM
CBJ Contract No. E12-205 Page 275313A - 3



SECTION 275313A —GPSCLOCK SYSTEM

B.  Transmitter: Primex Wireless Model 14400, consisting of wireless transmitter with GPS
receiver. Unit obtains current atomic time from satellite. The clock system transmits time
continuously to all clocksin the system.

1. Transmission:

Frequency Range: 72.100 to 72.400 MHz.

Transmission Power: 1 watt (30dBm) maximum

Radio technology: narrowband FM

Number of channels: 16

Channel bandwidth: 20 kHz maximum

Transition mode: one-way communication

Datarate: 2 KBps

Operating range: 32 degree F to 158 degrees F (0 degrees C. to 70 degrees C).

SQ@ 000 T

2. Transmitter:

Transmitter output power: +26 to +30 dBm
Frequency deviation: +/- 4 kHz.

Transmitter power requirements. 120 VAC 60 Hz
Internal power requirements. 5VDC

Carrier frequency stability: +/- 20 ppm

©Cap o

3. Transmitter shall have 16 selectable channelsto assure interference-free reception.
4.  Transmitter shall have the following switches:

a. Time zone adjustment switches for al time zones in the world.
b. Daylight Saving Time bypass switch.
C. 12-hour or 24-hour display.

5. Transmitter housing shall be black metal case, 16-3/4 inches (424.4mm) by 12 inches
(304.8mm) by 1-7/8 inches (46.4mm) in size.

6.  Antennashall be 46 inches (1168mm) high, commercial type, mounted on top center of
transmitter housing. Antennagain shall be< 2.2 dB. Antenna polarization shall be
vertical.

7. Transmitter housing shall incorporate a display which shall include the following:

a  Timereadout.

b AM and PM indicator if 12-hour time display is set.

C. Day and date readout.

d. Indicator for daylight savings or standard time.

e LED which shall flash red in event of reception problem.
f. GPS reception indicator.

8.  Transmitter shall contain an internal clock such that failure of reception from the GPS
will not disable the operation of the clocks.

9.  Power supply (included)

a Input: 120 volt AC 50/60 Hz, 0.4 amps.
b.  Output: 9volt DC, 1.5 amps.
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SECTION 275313A —GPSCLOCK SYSTEM
10. Surge Protector/Battery Backup (included).
a Input: 120 volt AC 60 Hz +/- 1 Hz.
b.  Output: 120 volt AC, 500VA, 300 watts
c.  Surge Energy Rating: 365 joules
C. Traditional analog clocks (AC): Analog clocks shall be wall mounted. Clocks shall have
polycarbonate frame and polycarbonate lens. Face shall be white. Hour and minute hands shall
be black.
1. 12-1/2inch (317.5mm) diameter analog clock, 120 VAC, Primex Wireless Model 14306.
D. Anaog clocks shall be capable of adjusting for Daylight Saving Time.
E.  Timeshal be automatically be updated from the transmitter 6 times per day.

F. If power isinterrupted, the clock will stop until power resumes. Upon resumption of power,
the clock will self correct to the current time.

G. Clocks shall have atamper proof/theft resistant clock lock mounting slots.
H.  Anaog clock receivers shall be asfollows:

Receiver sensitivity: >-110 dBm

Receiver power: 24 VAC or 120 VAC (see model #)

Antennatype: internal
Antennagain: -7 dBd

pODNPRE

If transmitter stops transmitting valid time signals due to power failure, the clocks will continue
to function as accurate quartz clocks until avalid time signal is decoded. If signal transmission
is not restored after 96 hours, the second hand will “five step” as a visual indicator that the
signal has been lost. Should the clocks lose power and signal, the clocks will not function.

PART 3—EXECUTION
31 INSTALLATION

A. Provideall equipment necessary for a complete and operable system.

B. GPSUnit: Install on roof inlocation indicated, in clear view of the sky. Install unit in location
free from standing water, and above accumulations of leaves or debris. Seal cable connection
to GPS with sealant. Any added cable lengths must be protected from outside elements.

C.  Transmitter:

1.  Locatetransmitter where indicated, aminimum of 2 to 3 feet (.6 to 1 meter) above the

floor, away from large metal objects such asfiling cabinets, lockers or metal framed
walls. Transmitter(s) will be placed at |ocations indicated below:

2. Attach receiver to transmitter using cable.
3. Connect antenna to transmitter.
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SECTION 275313A —GPSCLOCK SYSTEM

Connect power supply to the transmitter.

Set the channel number on the display to correspond to the FCC license.
Plug power supply into electrical outlet.

Analog clocks (AC): Perform the following operations with each clock:

No ok

a Observe clock until valid time signals are received and analog clock adjusts itself
to correct time.

b. Ingtal the analog clock on the wall in the indicated location, plumb, level, and tight
against the wall.

c.  Attach using clock-lock hanging method and suitable fasteners as approved by
clock manufacturer.

d.  Setthe channel number on the display to correspond to the FCC license.

ADJUSTING

Prior to final acceptance, inspect each clock, adjust as required, and replace parts which are
found defective.

CLEANING

Prior to final acceptance, clean exposed surfaces of clocks, using cleaning methods
recommended by clock manufacturer. Remove temporary labels from clock faces. Do not
remove |abels from backs of clocks.

PROTECTION

Protect finished installation until final acceptance of the project.

TESTING

Test al devices at their operational location under normal operational conditions to assure

reception of signal.

END OF SECTION
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SECTION 280513 - CONDUCTORSAND CABLESFOR ELECTRONIC SAFETY AND
SECURITY

PART 1- GENERAL

11 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including Genera and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
12 SUMMARY
A.  Section Includes:
1 RS-232 cabling.
2. RS-485 cabling.
3. Fire dlarm wire and cable.
13 DEFINITIONS
A. BICSI: Building Industry Consulting Service International.
B. EMI: Electromagnetic interference.

C. IDC: Insulation displacement connector.

D. Low Voltage: Asdefined in NFPA 70 for circuits and equipment operating at less than 50 V or
for remote-control and signaling power-limited circuits.

E.  Open Cabling: Passing telecommunications cabling through open space (e.g., between the studs
of awall cavity).

F. RCDD: Registered Communications Distribution Designer.

14 ACTION SUBMITTALS

A.  Product Data: For each type of product.

15 QUALITY ASSURANCE

1.6 FIELD CONDITIONS
A. Do not install conductors and cables that are wet, moisture damaged, or mold damaged.

1 Indications that wire and cables are wet or moisture damaged include, but are not limited
to, discoloration and sagging of factory packing materials.
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SECTION 280513 - CONDUCTORSAND CABLESFOR ELECTRONIC SAFETY AND

SECURITY

PART 2- PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Surface-Burning Characteristicss. Comply with ASTM E 84; testing by a qualified testing
agency. ldentify products with appropriate markings of applicable testing agency.
1 Flame-Spread Index: 25, or less.
2. Smoke-Developed Index: 50, or less.
B.  Electrica Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended |ocation and application.
2.2 RS-232 CABLE
A. Standard Cable: NFPA 70, Type CM.
1 Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors.
2. Polypropylene insul ation.
3. Individual aluminum foil-polyester tape shielded pairs with 100 percent shield coverage.
4, PV C jacket.
5. Pairs are cabled on common axis with No. 24 AWG, stranded (7x32) tinned copper drain
wire.
6. Flame Resistance: Comply with UL 1581.
2.3 RS-485 CABLE
A. Standard Cable: NFPA 70, Type CM or CMG.
1 Paired, 2 pairs, twisted, No. 22 AWG, stranded (7x30) tinned copper conductors.
2. PV C insulation.
3. Unshielded.
4. PV C jacket.
5. Flame Resistance: Comply with UL 1581.
B. Plenum-Rated Cable: NFPA 70, Type CMP.
1. Paired, 2 pairs, No. 22 AWG, stranded (7x30) tinned copper conductors.
2. Fluorinated ethylene propylene insul ation.
3. Unshielded.
4, Fluorinated ethylene propylene jacket.
5. Flame Resistance: NFPA 262, Flame Test.
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24 FIRE ALARM WIRE AND CABLE

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Comtran Corporation.

Draka Cableteg USA.

Genesis Cable Products; Honeywell |nternational, Inc.
Rockbestos-Suprenant Cable Corp.

West Penn Wire.

SUE A

B.  General Wire and Cable Requirements: NRTL listed and labeled as complying with NFPA 70,
Article 760.

C. Signaing Line Circuits: Twisted, shielded pair, size as recommended by system manufacturer.
1. Circuit Integrity Cable: Twisted shielded pair, NFPA 70, Article 760, Classification Cl,
for power-limited fire alarm signal service Type FPL. NRTL listed and labeled as
complying with UL 1424 and UL 2196 for a 2-hour rating.

D.  Non-Power-Limited Circuits: Solid-copper conductors with 600-V rated, 75 deg C, color-coded
insulation.

1 Low-Voltage Circuits: No. 16 AWG, minimum.
2. Line-Voltage Circuits: No. 12 AWG, minimum.

PART 3- EXECUTION

31 INSTALLATION OF HANGERS AND SUPPORTS
A.  Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for installation of supportsfor cables.
3.2 WIRING METHOD
A. Install wiring in metal pathways and wireways.
B. Install cable, concealed in accessible ceilings, walls, and floors when possible.
C.  Wiring within Enclosures:

1. Bundle, lace, and train conductors to terminal points with no excess and without
exceeding manufacturer's limitations on bending radii.

2. Install lacing bars and distribution spools.
3. Separate power-limited and non-power-limited conductors as recommended in writing by
manufacturer.
4, Install conductors parallel with or at right angles to sides and back of enclosure.
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Connect conductors that are terminated, spliced, or interrupted in any enclosure
associated with intrusion system to terminal blocks.

Mark each terminal according to system's wiring diagrams.

Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal
blocks, or plug connectors.

INSTALLATION OF CONDUCTORS AND CABLES

Comply with NECA 1.

Conductors. Size according to system manufacturer's written instructions unless otherwise
indicated.

General Requirements for Cabling:

wpn e

Ea

©

Comply with TIA/EIA-568-B.1.

Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."

Terminate al conductors; no cable shall contain unterminated elements. Make
terminations only at indicated outlets, terminals, and cross-connect and patch panels.
Cables may not be spliced. Secure and support cables at intervals not exceeding 30
inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings,
outlets, racks, frames, and terminals.

Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling
Termination Practices' Chapter. Install lacing bars and distribution spools.

Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged
during installation and replace it with new cable.

Cold-Wesather Installation: Bring cable to room temperature before dereeling. Heat
lamps shall not be used for heating.

Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable pull
tensions.

Open-Cable Installation:

1

2.

Where ceiling spaces are accessible, suspend copper cable not in awireway or pathway a
minimum of 8 inches (200 mm) above ceilings by cable supports not more than 60 inches
(1525 mm apart.

Cable shal not be run through structural members or in contact with pipes, ducts, or other
potentially damaging items.

Separation from EMI Sources:

1 Comply with BICSI TDMM and TIA-569-B recommendations for separating unshiel ded
copper voice and data communication cable from potential EMI sources, including
electrical power lines and equipment.

2. Separation between cables in grounded metallic raceways and power lines and electrical
equipment located in grounded metallic conduits or enclosures shall be as follows:
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a Electrical Equipment Rating Less Than 2 kVA: No requirement.

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches (75
mm).

C. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches (150
mm).

3. Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and
Larger: A minimum of 48 inches (1200 mm).
4, Separation between Cables and Fluorescent Fixtures: A minimum of 5 inches (127 mm).

FIRE ALARM WIRING INSTALLATION
Comply with NECA 1 and NFPA 72.

Wiring Method: Install wiring in metal raceway according to Section 260533 "Raceways and
Boxes for Electrical Systems."

1 Install plenum cable in environmental air spaces, including plenum ceilings.

2. Fire alarm circuits and equipment control wiring associated with the fire adarm system
shall be installed in a dedicated raceway system. This system shall not be used for any
other wire or cable.

Wiring Method:

1. Cables and raceways used for fire alarm circuits, and equipment control wiring associated
with the fire alarm system, may not contain any other wire or cable.

2. Fire-Rated Cables: Use of 2-hour, fire-rated fire alarm cables, NFPA 70, Types M| and
Cl, isnot permitted.

3. Signaling Line Circuits: Power-limited fire alarm cables may be installed in the same
cable or raceway as signaling line circuits.

Wiring within Enclosures: Separate power-limited and non-power-limited conductors as
recommended by manufacturer. Install conductors parallel with or at right angles to sides and
back of the enclosure. Bundle, lace, and train conductors to terminal points with no excess.
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with
the fire alarm system to terminal blocks. Mark each terminal according to the system's wiring
diagrams. Make all connections with approved crimp-on terminal spade lugs, pressure-type
terminal blocks, or plug connectors.

Cable Taps: Use numbered termina strips in junction, pull, and outlet boxes, cabinets, or
equipment enclosures where circuit connections are made.

Color-Coding: Color-code fire alarm conductors differently from the normal building power
wiring. Use one color-code for alarm circuit wiring and another for supervisory circuits. Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits. Use different
colors for visible alarm-indicating devices. Paint fire alarm system junction boxes and covers
red.
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G.  Wiring to Remote Alarm Transmitting Device: 1-inch (25-mm) conduit between the fire alarm
control panel and the transmitter. Install number of conductors and electrical supervision for
connecting wiring as needed to suit monitoring function.

35 POWER AND CONTROL-CIRCUIT CONDUCTORS

A. 120-V Power Wiring: Install according to Section 260519 "Low-Voltage Electrica Power
Conductors and Cables" unless otherwise indicated.

B.  Minimum Conductor Sizes:
1. Class 1 remote-control and signal circuits, No. 14 AWG.
2. Class 2 low-energy, remote-control and signal circuits, No. 16 AWG.
3. Class 3 low-energy, remote-control, alarm and signal circuits, No. 12 AWG.
3.6 CONNECTIONS
A. Comply with requirements in Section 283111 "Digital, Addressable Fire-Alarm System for
connecting, terminating, and identifying wires and cables.
3.7 FIRESTOPPING
A.  Comply with TIA-569-B, "Firestopping” Annex A.

B. Comply with BICSI TDMM, "Firestopping Systems" Article.

3.8 GROUNDING

A.  For communications wiring, comply with J-STD-607-A and with BICSI TDMM, "Grounding,
Bonding, and Electrical Protection" Chapter.

B.  For low-voltage wiring and cabling, comply with requirements in Section 260526 "Grounding
and Bonding for Electrical Systems."
3.9 IDENTIFICATION
A. ldentify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply
with requirements for identification specified in Section 260553 "Identification for Electrical
Systems."”

3.10 FIELD QUALITY CONTROL

A. Peform the following tests and inspections with the assistance of a factory-authorized service

representative:
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1. Visually inspect cable placement, cable termination, grounding and bonding, and |abeling
of al components.

B. End-to-end cabling will be considered defective if it does not pass tests and inspections.

END OF SECTION
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SECTION 281300 - ACCESS CONTROL

PART 1- GENERAL

11

12

13

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary Conditions

and Division 01 Specification Sections, apply to this Section.

SUMMARY

Section Includes:

1. Security access controllers with connection to high-speed electronic-data transmission
network.

DEFINITIONS

CPU: Central processing unit.

Credential: Data assigned to an entity and used to identify that entity.

dpi: Dots per inch.

DTS: Digital Termination Service. A microwave-based, line-of-sight communication provided
directly to the end user.

GFI: Ground fault interrupter.

Identifier: A credential card; keypad personal identification number; or code, biometric
characteristic, or other unique identification entered as data into the entry-control database for the
purpose of identifying an individual. Where this term is presented with an initial capital letter, this
definition applies.

1/O: Input/Output.
LAN: Local areanetwork.
Location: A Location on the network having a PC-to-controller communications link, with

additional controllers at the Location connected to the PC-to-controller link with a TIA 485-A
communications loop. Where this term is presented with an initial capital letter, this definition

applies.
PC: Persona computer. Appliesto the central station, workstations, and file servers.

PCI Bus: Peripheral Component Interconnect. A peripheral bus providing a high-speed data path
between the CPU and the peripheral devices such as a monitor, disk drive, or network.

PDF: Portable Document Format. The file format used by the Acrobat document-exchange-system
software from Adaobe.
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M. RAS: Remote access services.
N. RF: Radiofrequency.
O. ROM: Read-only memory. ROM data are maintained through losses of power.
P. SIA DC: Security Industry Association Digital Communication Standard

Q.  TCP/IP: Transport control protocol/Internet protocol incorporated into Microsoft Windows.

Y

TWAIN: Technology without an Interesting Name. A programming interface that lets a graphics
application, such as an image editing program or desktop publishing program, activate a scanner,
frame grabber, or other image-capturing device.

UPS: Uninterruptible power supply.

USB: Universal serial bus.

WAN: Wide area network.

WAYV: Thedigital audio format used in Microsoft Windows.

WMP: Windows media player.

X g < ¢ 40

Wiegand: Patented magnetic principle that uses specially treated wires embedded in the credential
card.

<

Windows: Operating system by Microsoft Corporation.
Z. Workstation: A PC with software that is configured for specific, limited security-system functions.
AA. WYSIWYG: What You SeelsWhat You Get. Text and graphics appear on the screen the same as
they will in print.
1.4 SUBMITTALS
A. Product Dataa For each type of product indicated. Include rated capacities, operating
characteristics, and furnished speciaties and accessories. Reference each product to a location on
Drawings. Test and evaluation data presented in Product Data shall comply with SIA BIO-01.
B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
1. Wiring Diagrams. For power, signal, and control wiring.
C. Field quality-control reports.
D. Operation and Maintenance Data: For security system to include in emergency, operation, and

maintenance manuals. In addition to items specified in Section 017823, "Operation and
Maintenance Data," include the following:
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1 Hard copies of manufacturer's specification sheets, operating specifications, design guides,
user's guides for software and hardware, and PDF files on CD-ROM of the hard-copy
submittal.

2. System installation and setup guides with data forms to plan and record options and setup
decisions.

15 QUALITY ASSURANCE

A. Installer Qualifications: An employer of workers trained and approved by manufacturer.

B. Source Limitations; Obtain central station, workstations, controllers, |dentifier readers, and all
software through one source from single manufacturer.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

D.  Comply with NFPA 70, "National Electrical Code."

E. Comply with SIA DC-01 and SIA DC-03 and SIA DC-07.

16 DELIVERY, STORAGE, AND HANDLING
A. Controllers;

1.  Storein temperature- and humidity-controlled environment in original manufacturer's sealed
containers. Maintain ambient temperature between 50 and 85 deg F (10 and 30 deg C), and
not more than 80 percent relative humidity, noncondensing.

2. Open each container; verify contents against packing list; and file copy of packing list,
complete with container identification, for inclusion in operation and maintenance data.

1.7 PROJECT CONDITIONS

A.  Environmental Conditions. System shall be capable of withstanding the following environmental
conditions without mechanical or electrical damage or degradation of operating capability:

1.  Control Station: Rated for continuous operation in ambient conditions of 60 to 85 deg F (16
to 30 deg C) and arelative humidity of 20 to 80 percent, noncondensing.

2. Indoor, Controlled Environment: NEMA 250, Type 1 enclosure. System components,
except the central-station control unit, installed in temperature-controlled indoor
environments shall be rated for continuous operation in ambient conditions of 36 to 122 deg F
(2'to 50 deg C) dry bulb and 20 to 90 percent relative humidity, noncondensing.

1.8 EXTRA MATERIALS

A.  Furnish extra materials that match products installed and that are packaged with protective covering
for storage and identified with labels describing contents.
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1.  Credentia card blanks, ready for printing. Include enough credential cards for al personnel
to be enrolled at the site plus an extra 100 percent for future use.

2. Fusesof al kinds, power and electronic, equal to 10 percent of amount installed for each size
used, but no fewer than three units.

PART 2- PRODUCTS

21

22

2.3

MANUFACTURERS

Manufacturers:  Subject to compliance with requirements, provide products by the following,
matching the existing Juneau School District equipment:

1. LENEL SystemsInternational

DESCRIPTION

Security Access System: Field-installed controllers, with allowance for future connection by a
high-speed el ectroni c-data transmission network.

Network(s) controllers shall consist of the following:

1.  Local area, IEEE 802.3 Fast Ethernet, star topology network based on TCP/IP.

OPERATION

Security access system shall use a single database for access-control and credential-creation
functions.

Distributed Processing: A fully distributed processing system.

1. Access-control information, including time, date, valid codes, access levels, and similar data,
shall be downloaded to controllers so each controller can make access-control decisions.

2. Intermediate controllers for access control are prohibited.

3. In the event that communications with the central controller are lost, controllers shal
automatically buffer event transactions until communications are restored, at which time
buffered events shall be uploaded to the central station.

Number of Locations:
1. Support at least 128 separate L ocations using a single PC with combinations of direct-connect
or TCP/IPLAN connections to each Location.

2. Each Location shall have its own database and history in the central station.
3. Locations may be combined to share a common database.

L ocation Capacity:

1. 1 reader-controlled doors.
2. 10,000 total -access credentids.
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3. 8supervised aarm inputs.
4. 8 programmable outputs.
E. System Network Requirements:

1.  System components shall be interconnected and shall provide automatic communication of
status changes, commands, field-initiated interrupts, and other communications required for
proper system operation.

2. Communication shall not require operator initiation or response and shall return to normal
after partial- or total-network interruption such as power loss or transient upset.

F. Field equipment shall include controllers, sensors, and controls.
1.  Controllers shall serve as an interface between the central station and sensors and controls.
2. Controllers are classified as alarm-annunciation or entry-control type.

G.  Door Hardware Interface:

1. Comply with requirements in Division 14 Sections for conveying equipment required to be
monitored or controlled by the security access system.

2. Electrical characteristics of controllers shall match the signal and power requirements of door
hardware.

24 APPLICATION SOFTWARE
A.  Controller Software:

1.  Controllers shall operate as autonomous, intelligent processing units.

a Controllers shall make decisions about access control, alarm monitoring, linking
functions, and door-locking schedules for their operation, independent of other
system components.

b. Controllers shall be part of afully distributed processing-control network.

C. The portion of the database associated with a controller, and consisting of
parameters, constraints, and the latest value or status of points connected to that
controller, shall be maintained in the controller.

2. Thefollowing functions shall be fully implemented and operationa within each controller:

a Monitoring inputs.

b. Controlling outputs.

3.  Controller Operations at a L ocation:

a Globally operating /O linking and anti-passback functions between controllers
within the same location.

b. Buffered events shall be handled in afirst-in-first-out mode of operation.

4, Individual Controller Operation:
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a Card-reader ports of a controller shall be custom configurable for at least 120
different card-reader or keypad formats. Multiple reader or keypad formats may be
used simultaneously at different controllers or within the same controller.

b. Controllers shall provide a response to card readers or keypad entries in less than
0.25 seconds, regardless of system size.
C. Controllers that are reset, or powered up from a nonpowered state, shall

automatically request a parameter download and reboot to their proper working state.
This shall happen without any operator intervention.

d. Initial Startup: When controllers are brought on-line, database parameters shall be
automatically downloaded to them. After initial download is completed, only
database changes shall be downloaded to each controller.

e On failure for any reason, controllers shall perform an orderly shutdown and force
controller outputs to a predetermined failure-mode state, consistent with the failure
modes shown and the associated control device.

f. After power is restored, following a power failure, startup software shall initiate self-
test diagnostic routines, after which controllers shall resume normal operation.
g. After controller failure, if the database and application software are no longer

resident, controllers shall not restart but shall remain in the failure mode until
repaired. If database and application programs are resident, controllers shall
immediately resume operation. If not, software shall be restored automatically from
the central station.

Operating systems shall include a real-time clock function that maintains seconds, minutes,
hours, day, date, and month.

B. Anti-Passback:

1

2.

0o NS

System shall have global and local anti-passback features, selectable by Location. System
shall support hard and soft anti-passback.

Hard Anti-Passback: Once a credential holder is granted access through a reader with one
type of designation (IN or OUT), the credential holder may not pass through that type of
reader designation until the credential holder passes through areader of opposite designation.

Soft Anti-Passback: Should aviolation of the proper IN or OUT sequence occur, access shall
be granted, but a unique alarm shall be transmitted to the control station, reporting the
credential holder and the door involved in the violation. A separate report may be run on this
event.

Timed Anti-Passback: A controller capability that prevents an access code from being used
twice at the same device (door) within a user-defined amount of time.

Provide four separate zones per Location. Each reader shall be assignable to one or all four
anti-passback zones. In addition, each anti-passback reader can be further designated as
"Hard," "Soft," or "Timed" in each of the four anti-passback zones. The four anti-passback
zones shall operate independently.

The anti-passback schemes shall be definable for each individual door.

The Master Access Level shall override anti-passback.

System shall have the ability to forgive (or reset) an individual credentia holder or the entire
credential-holder popul ation anti-passback status to a neutral status.

C. Entry-Control Enrollment Software; Database management functions that allow operators to add,
delete, and modify access data as needed.

1

The enrollment station shall not have alarm response or acknowledgment functions.
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2. Provide multiple, password-protected access levels. Database management and modification
functions shall require a higher operator access level than personnel enrollment functions.

3. The program shall provide means to disable the enroliment station when it is unattended, to
prevent unauthorized use.

4.  The program shall provide a method to enter personnel identifying information into the entry-
control database files through enrollment stations. In the case of personnel identity-
verification subsystems, this shall include biometric data. Allow entry of personnel
identifying information into the system database using menu selections and data fields. The
data field names shall be customized during setup to suit user and site needs. Personnel
identity-verification subsystems selected for use with the system shall fully support the
enrollment function and shall be compatible with the entry-control database files.

5.  Cardholder Data: Provide 99 user-defined fields. System shall have the ability to run
searches and reports using any combination of these fields. Each user-defined field shall be
configurable, using any combination of the following features:

MASK: Determines a specific format with which data must comply.

REQUIRED: Operator is required to enter datainto field before saving.

UNIQUE: Dataentered must be unique.

DEACTIVATE DATE: Data entered will be evaluated as an additional deactivate
date for all cards assigned to this cardholder.

e NAME ID: Dataentered will be considered a unique ID for the cardholder.

cooTw

6. Personnd Search Engine: A report generator with capabilities such as search by last name,
first name, group, or any predetermined user-defined data field; by codes not used in
definable number of days; by skills; or by seven other methods.

7.  Multiple Deactivate Dates for Cards. User-defined fields to be configured as additional stop
dates to deactivate any cards assigned to the cardholder.

8.  Batch card printing.

0. Default card data can be programmed to speed data entry for sites where most card data are
similar.

10. Enhanced ASCII File Import Utility: Allows the importing of cardholder data and images.

11. Card Expire Function: Allows readers to be configured to deactivate cards when a card is
used at selected devices.

SYSTEM DATABASE

Utilize the existing Juneau School District Data Base.

SURGE AND TAMPER PROTECTION

Surge Protection: Protect components from voltage surges originating external to equipment
housing and entering through power, communication, signal, control, or sensing leads. Include
surge protection for external wiring of each conductor-entry connection to components.

Tamper Protection: Tamper switches on enclosures, control units, pull boxes, junction boxes,
cabinets, and other system components shall initiate a tamper-alarm signal when unit is opened or
partialy disassembled. Control-station control-unit alarm display shall identify tamper alarms and
indicate locations.
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2.7 CONTROLLERS

A.  Controllers: Intelligent peripheral control unit, complying with UL 294, that stores time, date, valid
codes, access levels, and similar data downloaded from the central station or workstation for
controlling its operation.

B. Subject to compliance with requirements in this article, manufacturers may use multipurpose

controllers.

C. Entry-Control Controller:

1. Function: Provide local entry-control functions with access-control devices such as card
readers, keypads, door strikes, magnetic latches, gate and door operators, and exit push

buttons.

a

b.

2. Inputs:

Operate as a stand-alone portal controller using the downloaded database during
periods of communication loss between the controller and the field-device network.
Accept information generated by the entry-control devices; automatically process this
information to determine valid identification of the individual present at the portal:

1) On authentication of the credentias or information presented, check
privileges of the identified individual, allowing only those actions granted as
privileges.

2) Privileges shall include, but are not limited to, time of day control, day of
week control, group control, and visitor escort control.

Maintain a date-, time-, and Location-stamped record of each transaction. A
transaction is defined as any successful or unsuccessful attempt to gain access
through a controlled portal by the presentation of credentials or other identifying
information.

Data from entry-control devices; use this input to change modes between access and
secure.

Database downloads and updates from the central station that include enrollment and
privilege information.

3. Outputs:

a

b.
C.

d.

Indicate success or failure of attempts to use entry-control devices and make
comparisons of presented information with stored identification information.

Grant or deny entry by sending control signals to portal-control devices..

Maintain a date-, time-, and Location-stamped record of each transaction and
transmit transaction records to the central station.

Door Prop Alarm: If aportal isheld open for longer than 20 seconds, alarm sounds.

4.  With power supplies sufficient to power at voltage and frequency required for field devices
and portal-control devices.

5. Data Line Problems. For periods of loss of communication with the central station, or when
data transmission is degraded and generating continuous checksum errors, the controller shall
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continue to control entry by accepting identifying information, making authentication
decisions, checking privileges, and controlling portal-control devices.

a Store up to 1000 transactions during periods of communication loss between the
controller and access-control devices for subsequent upload to the central station on
restoration of communication.

6.  Controller Power: NFPA 70, Class|l power-supply transformer, with 12- or 24-V ac
secondary, backup battery and charger.

a Backup Battery:  Premium, valve-regulated, recombinant-sealed, lead-calcium
battery; spill proof; with a full one-year warranty and a pro rata 9-year warranty.
With single-stage, constant-voltage-current, limited battery charger, comply with
battery manufacturer's written instructions for battery terminal voltage and charging
current recommendations for maximum battery life.

b. Backup Power-Supply Capacity: Five minutes of battery supply. Submit battery and
charger calculations.
C. Power Monitoring:  Provide manual, dynamic battery-load test, initiated and

monitored at the control center; with automatic disconnection of the controller when
battery voltage drops below controller limits. Report by using local controller-
mounted digital displays and by communicating status to central station. Indicate
normal power on and battery charger on trickle charge. Indicate and report the
following:

1) Trouble Alarm: Normal power-off load assumed by battery.
2) Trouble Alarm: Low battery.
3) Alarm: Power off.

2.8 CARD READERS, CREDENTIAL CARDS, AND KEYPADS

A.  Card-Reader Power: Powered from its associated controller, including its standby power source,
and shall not dissipate morethan 5 W.

B. Response Time: Card reader shall respond to passage requests by generating a signal that is sent to
the controller. Response time shall be 800 ms or less, from the time the card reader finishes reading
the credential card until aresponse signal is generated.

C. Enclosure: Suitable for surface, semi-flush, pedestal, or weatherproof mounting. Mounting types
shall additionally be suitable for installation in the following locations:

1 Indoors, controlled environment.

D. Display: Digital visual indicator shall provide visible status indications and user prompts. Indicate
power on or off, whether user passage requests have been accepted or rejected, and whether the
door islocked or unlocked.

E. Touch-Plate and Proximity Readers:

1.  Active-detection proximity card readers shall provide power to compatible credential cards

through magnetic induction, and shall receive and decode a unique identification code
number transmitted from the credential card.

MARIE DRAKE MIDDLE SCHOOL RENOVATION ACCESS CONTROL
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2. Passive-detection proximity card readers shall use a swept-frequency, RF field generator to
read the resonant frequencies of tuned circuits laminated into compatible credential cards.
The resonant frequencies read shall constitute a unique identification code number.

3. The card reader shall read proximity cards in a range from direct contact to at least 6 inches
(150 mm) from the reader.

Communication Protocol: Compatible with local processor.

Touch-Plate and Contactless Card Reader: The reader shall have "flash" download capability to
accommodate card format changes. The card reader shall have capability of transmitting data to
security control panel and shall comply with ISO/IEC 7816.

Credential Card Modification: Entry-control cards shall be able to be modified by lamination direct
print process during the enrollment process without reduction of readability. The design of the
credential cards shall alow for the addition of at least one slot or hole to accommodate the
attachment of aclip for affixing the credential card to the badge holder used at the site.

Card (Key Tag) Size and Dimensional Stability: Credential cards (key tags) shall be 1.6 by 1 by
0.15 inches (40 mm x 25 mm x 4 mm). The materia shall be dimensionally stable so that an
undamaged key tag with deformations resulting from normal use shall be readable by the card
reader.

Card Material: Abrasion resistant, nonflammable, nontoxic, and impervious to solar radiation and
effects of ultraviolet light.

ENROLLMENT CENTER

The Juneau School District maintains a current enrollment center.

DOOR AND GATE HARDWARE INTERFACE

Electric Door Strikes: Use end-of-line resistors to provide power-line supervision. Signal switches
shall transmit data to controller to indicate when the bolt is not engaged and the strike mechanismis
unlocked, and they shall report a forced entry. Power and signal shall be from the controller.
Electric strikes are specified in Section 087100, "Door Hardware."

FLOOR-SELECT ELEVATOR CONTROL
Elevator access control shall be integral to security access.

1.  System shal be capable of providing full elevator security and control through dedicated
controllers without relying on the control-station host PC for elevator control decisions.

2. Access-control system shall enable and disable car calls on each floor and floor-select buttons
in each elevator car, restricting passengers access to the floors where they have been given
access.

3. System setup shall, through programming, automatically and individually secure and
unsecure each floor-select button of a car by time and day. Each floor-select button within a

MARIE DRAKE MIDDLE SCHOOL RENOVATION ACCESS CONTROL
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car shall be separately controlled so that some floors may be secure while others remain
unsecure.

4.  When a floor-select button is secure, it shall require the passenger to use his or her access
code and gain access to that floor before the floor-select button will operate. The passenger's
credential shall determine which car call and floor-select buttons are to be enabled, restricting
access to floors unless authorized by the system's access code database. Floor-select button
shall be enabled only in the car where the credential holder is the passenger.

B. Security access system shall record which call button is pressed, along with credential and time
information.
1. System controller shall record elevator access data.
2. The controller shall reset al additional call buttons that may have been enabled by the user's
credential.
3. Thefloor-select elevator control shall allow for manual override from a workstation PC either
by individual floor or by cab.
212 CABLES
A. Genera Cable Requirements: Comply with requirements in Section 280513, "Conductors and
Cables for Electronic Safety and Security” and as recommended by system manufacturer for
integration requirement.
B. Elevator Travel Cables:
1. Steel center core with shielded, twisted pairs, No. 20 AWG conductor size.
2. Steel center core support shall be preformed, flexible, low-torsion, zinc-coated, steel wire
rope; insulated with 60 deg C flame-resistant PV C and covered with anylon or cotton braid.
3. Shielded pairs shall be insulated copper conductors; color-coded, insulated with 60 deg C
flame-resistant PV C; each pair shielded with bare copper braid for 85 percent coverage.
4.  Electrica grade, dry jutefiller.
5. Helically wound synthetic fiber binder.
6. Rayon or cotton braid applied with 95 percent coverage.
7. 60 deg C PVC jacket specifically compounded for flexibility and abrasion resistance; and
complying with UL VW-1 and CSA FT1 flame rated.
C. LAN Cabling:
1. Comply with requirementsin Section 271500, "Communications Horizontal Cabling."
2.13 TRANSFORMERS
A. NFPA 70, Classll control transformers, NRTL listed. Transformers for security access-control
system shall not be shared with any other system.
MARIE DRAKE MIDDLE SCHOOL RENOVATION ACCESS CONTROL
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PART 3- EXECUTION

31 EXAMINATION

A.  Examine pathway elements intended for cables. Check raceways, cable trays, and other elements
for compliance with space alocations, installation tolerances, hazards to cable installation, and
other conditions affecting installation.

B. Examine roughing-in for LAN and control cable conduit systems to PCs, controllers, card readers,
and other cable-connected devices to verify actua locations of conduit and back boxes before
device installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A.  Comply with recommendationsin SIA CP-01.

B. Comply with TIA/EIA 606-A, "Administration Standard for Commercia Telecommunications
Infrastructure.”

C. Obtain detailed Project planning forms from manufacturer of access-control system; develop custom
forms to suit Project. Fill in all data available from Project plans and specifications and publish as
Project planning documents for review and approval.

1.  Record setup datafor control station and workstations.

2. For each Location, record setup of controller features and access requirements.

3 Propose start and stop times for time zones and holidays, and match up access levels for
doors.

4.  Set up groups, facility codes, linking, and list inputs and outputs for each controller.

5.  Assign action message names and compose messages.

6 Set up alarms. Establish interlocks between alarms, intruder detection, and video surveillance
features.

7.  Complete system diagnostics and operation verification.

8.  Prepare a specific plan for system testing, startup, and demonstration.

0. Develop acceptance test concept and, on approval, devel op specifics of the test.

D.  In meetings with Architect and Owner, present Project planning documents and review, adjust, and
prepare final setup documents. Use final documents to set up system software.

3.3 CABLING

A.  Comply with NECA 1, "Good Workmanship in Electrical Construction."

B. Install cables and wiring according to requirements in Section 271500, "Communications
Horizontal Cabling" and Section 280513, "Conductors and Cables for Electronic Safety and
Security."

MARIE DRAKE MIDDLE SCHOOL RENOVATION ACCESS CONTROL
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C. Wiring Method: Install wiring in raceway and cable tray except within consoles, cabinets, desks,
and counters. Conceal raceway and wiring except in unfinished spaces.

D. Install LAN cables using techniques, practices, and methods that are consistent with Category 5E
rating of components, and that ensure Category 5e performance of completed and linked signal
paths, end to end.

E. Boxes and enclosures containing security-system components or cabling, and which are easily
accessible to employees or to the public, shall be provided with alock. Boxes above ceiling level
in occupied areas of the building shall not be considered accessible. Junction boxes and small
device enclosures below ceiling level and easily accessible to employees or the public shall be
covered with a suitable cover plate and secured with tamperproof screws.

F. Install end-of-line resistors at the field device location and not at the controller or panel location.

34 CABLE APPLICATION

A.  Comply with TIA 569-B, "Commercial Building Standard for Telecommunications Pathways and
Spaces."

B. Cable application requirements are minimum requirements and shall be exceeded if recommended
or required by manufacturer of system hardware.

C. TIA 232-F Cabling: Install at a maximum distance of 50 ft. (15 m).

D. TIA 485-A Cabling: Install at a maximum distance of 4000 ft. (1220 m).

E. Card Readers and Keypads:

1.  Install number of conductor pairs recommended by manufacturer for the functions specified.

2. Unless manufacturer recommends larger conductors, install No. 22 AWG wire if maximum
distance from controller to the reader is 250 ft. (75 m), and install No. 20 AWG wire if
maximum distance is 500 ft. (150 m).

3. For greater distances, install "extender" or "repeater" modules recommended by manufacturer
of the controller.

4.  Install minimum No. 18 AWG shielded cable to readers and keypads that draw 50 mA or
more.

F. Install minimum No. 16 AWG cable from controller to electrically powered locks. Do not exceed
250 ft. (75 m).

G. Install minimum No. 18 AWG ac power wire from transformer to controller, with a maximum
distance of 25 ft. (8 m).

35 GROUNDING

A.  Comply with Section 260526, "Grounding and Bonding for Electrical Systems."

B. Comply with IEEE 1100, "Recommended Practice for Power and Grounding Electronic
Equipment.”
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Ground cable shields, drain conductors, and equipment to eliminate shock hazard and to minimize
ground loops, common-mode returns, noise pickup, cross talk, and other impairments.

Bond shields and drain conductors to ground at only one point in each circuit.

INSTALLATION

Install card readers, keypads, and push buttons.

IDENTIFICATION

In addition to requirements in this article, comply with applicable requirements in Section 260553,
"Identification for Electrical Systems" and with TIA/EIA 606-A.

Label each terminal strip and screw terminal in each cabinet, rack, or panel.

1

All wiring conductors connected to terminal strips shall be individually numbered, and each
cable or wiring group being extended from a panel or cabinet to a building-mounted device
shall be identified with the name and number of the particular device as shown.

Each wire connected to building-mounted devices is not required to be numbered at the
device if the color of the wire is consistent with the associated wire connected and numbered
within the panel or cabinet.

3.8 SYSTEM SOFTWARE AND HARDWARE
A. Develop, install, and test software and hardware, and perform database tests for the complete and
proper operation of systemsinvolved.
3.9 FIELD QUALITY CONTROL
A.  Performtests and inspections.

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

B. Testsand Inspections:

1.  LAN Cable Procedures. Inspect for physical damage and test each conductor signal path for
continuity and shorts. Use Class2, bidirectional, Category 5 tester. Test for faulty
connectors, splices, and terminations. Test according to TIA/EIA 568-B.1, "Commercial
Building Telecommunications Cabling Standards - Part 1. General Requirements.” Link
performance for UTP cables must comply with minimum criteriain TIA/EIA 568-B.1.

2. Test each circuit and component of each system. Tests shall include, but are not limited to,
measurements of power-supply output under maximum load, signal loop resistance, and
leakage to ground where applicable. System components with battery backup shall be
operated on battery power for a period of not less than 10 percent of the calculated battery
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operating time. Provide special equipment and software if testing requires specia or
dedicated equipment.

3. Operational Test: After installation of cables and connectors, demonstrate product capability
and compliance with requirements. Test each signal path for end-to-end performance from
each end of all pairs installed. Remove temporary connections when tests have been
satisfactorily completed.

C. Devices and circuits will be considered defective if they do not pass tests and inspections.

D.  Preparetest and inspection reports.

3.10 STARTUP SERVICE
A.  Engage afactory-authorized service representative to supervise and assist with startup service.
1. Complete installation and startup checks according to approved procedures that were

developed in "Preparation” Article and with manufacturer's written instructions.

END OF SECTION
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PART 1- GENERAL

11
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B.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:

Fire-alarm control unit.

System smoke detectors.

Notification appliances.

Magnetic door holders.

Addressable interface device.

Digital alarm communicator transmitter.
System printer.

Nog,rwdpE

Related Reguirements:

1. Section 280513 "Conductors and Cables for Electronic Safety and Security" for cables
and conductors for fire-alarm systems.

DEFINITIONS

EMT: Electrical Metallic Tubing.

FACP: Fire Alarm Control Panel.

HLI: High Level Interface.

NICET: National Institute for Certification in Engineering Technologies.

PC: Persona computer.

VESDA: Very Early Smoke-Detection Apparatus.

ACTION SUBMITTALS
Product Data: For each type of product, including furnished options and accessories.

1. Include construction details, material descriptions, dimensions, profiles, and finishes.
2. Include rated capacities, operating characteristics, and electrical characteristics.

Shop Drawings. For fire-alarm system.
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1 Comply with recommendations and requirements in the "Documentation” section of the
"Fundamentals* chapter in NFPA 72.

2. Include plans, elevations, sections, details, and attachments to other work.

3. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and locations. Indicate conductor
sizes, indicate termination locations and requirements, and distinguish between factory
and field wiring.

4, Detail assembly and support requirements.

5. Include voltage drop calculations for natification-appliance circuits.

6. Include battery-size calculations.

7. Include input/output matrix.

8. Include statement from manufacturer that all equipment and components have been tested

as a system and meet all requirementsin this Specification and in NFPA 72.

0. Include performance parameters and installation details for each detector.

10. Include floor plans to indicate final outlet locations showing address of each addressable
device. Show size and route of cable and conduits and point-to-point wiring diagrams.

C.  Genera Submittal Requirements:
1. Submittals shall be approved by authorities having jurisdiction prior to submitting them
to Architect.
2. Shop Drawings shall be prepared by persons with the following qualifications:
a Trained and certified by manufacturer in fire-alarm system design.
b. NICET-certified, fire-alarm technician; Level IV minimum.
15 INFORMATIONAL SUBMITTALS
A. Qudlification Data: For Installer.

B.  Field quality-control reports.

16 Sample Warranty: For special warranty.

17 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For fire-dlarm systems and components to include in
emergency, operation, and maintenance manuals.

1 In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:

a Comply with the "Records" section of the "Inspection, Testing and Maintenance"
chapter in NFPA 72.

b. Provide "Fire Alarm and Emergency Communications System Record of
Completion Documents” according to the "Completion Documents® Article in the
"Documentation” section of the "Fundamentals* chapter in NFPA 72.
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C. Complete wiring diagrams showing connections between al devices and
equipment. Each conductor shall be numbered at every junction point with
indication of origination and termination paints.

Riser diagram.

Device addresses.

Record copy of site-specific software.

Provide "Inspection and Testing Form™ according to the "Inspection, Testing and
Maintenance" chapter in NFPA 72, and include the following:

@ oo

1) Equipment tested.

2) Frequency of testing of installed components.

3) Frequency of inspection of installed components.

4) Requirements and recommendations related to results of maintenance.
5) Manufacturer's user training manuals.

h. Manufacturer's required maintenance related to system warranty requirements.
i. Abbreviated operating instructions for mounting at fire-alarm control unit and each
annunciator unit.

B.  Software and Firmware Operational Documentation:
1. Software operating and upgrade manuals.
2. Program Software Backup: On magnetic media or compact disk, complete with data

files.
3. Device address list.
4, Printout of software application and graphic screens.
18 QUALITY ASSURANCE

A. Installer Qualifications: Personnel shal be trained and certified by manufacturer for installation

of units required for this Project. Installation shall be by personnel certified by NICET as fire-

alarm Level |1 technician.

B.  NFPA Certification: Obtain certification according to NFPA 72 by a UL-listed alarm company.

19 PROJECT CONDITIONS

A. Perform afull test of the existing system prior to starting work. Document any equipment or
components not functioning as designed.

B.  Interruption of Existing Fire-Alarm Service: Do not interrupt fire-alarm service to facilities
occupied by Owner or others unless permitted under the following conditions and then only
after arranging to provide temporary guard service according to requirements indicated:

1 Notify Architect no fewer than seven days in advance of proposed interruption of fire-

alarm service.
2. Do not proceed with interruption of fire-alarm service without Architect's written
permission.
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C. Use of Devices during Construction: Protect devices during construction unless devices are
placed in service to protect the facility during construction.

1.10 SEQUENCING AND SCHEDULING

A. Existing Fire-Alarm Equipment: Maintain existing equipment fully operational until new
equipment has been tested and accepted. As new equipment is installed, label it "NOT IN
SERVICE" until it is accepted. Remove labels from new equipment when put into service, and
label existing fire-alarm equipment "NOT IN SERVICE" until removed from the building.

B.  Equipment Removal: After acceptance of new fire-alarm system, remove existing disconnected
fire-alarm equipment and wiring.

111 WARRANTY

A.  Specia Warranty: Manufacturer agrees to repair or replace fire-alarm system equipment and
components that fail in materials or workmanship within specified warranty period.

1 Warranty Extent: All equipment and components not covered in the Maintenance
Service Agreement.
2. Warranty Period: Five years from date of Substantial Completion.

PART 2- PRODUCTS

21 SYSTEM DESCRIPTION

A. Noncoded, UL-certified addressable system, with multiplexed signal transmission and
horn/strobe evacuation.

B.  Automatic sensitivity control of certain smoke detectors.
C.  All components provided shall be listed for use with the selected system.

D. Electrical Components, Devices, and Accessories. Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended |ocation and application.

2.2 SYSTEMS OPERATIONAL DESCRIPTION
A.  Fire-adarm signal initiation shall be by one or more of the following devices and systems:

Manual stations.
Heat detectors.
Smoke detectors.
Duct smoke detectors.
Carbon monoxide detectors.
Automatic sprinkler system water flow.
7. Preaction system.
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Fire-extinguishing system operation.
Dry system pressure flow switch.

Fire-alarm signal shall initiate the following actions:

N

©WOoNO AW

Continuously operate alarm notification appliances.

Identify alarm and specific initiating device at fire-alarm control unit and remote
annunciators.

Transmit an alarm signal to the remote alarm receiving station.

Release fire and smoke doors held open by magnetic door holders.

Switch heating, ventilating, and air-conditioning equipment controls to fire-alarm mode.
Close smoke dampersin air ducts of designated air-conditioning duct systems.

Recall elevatorsto primary or aternate recall floors.

Record events in the system memory.

Record events by the system printer.

Supervisory signal initiation shall be by one or more of the following devices and actions:

pOODPE

Valve supervisory switch.

High- or low-air-pressure switch of a dry-pipe or preaction sprinkler system.
User disabling of zones or individual devices.

Loss of communication with any panel on the network.

System trouble signal initiation shall be by one or more of the following devices and actions:

1
2.

w

©oOoN A

Open circuits, shorts, and grounds in designated circuits.

Opening, tampering with, or removing aarm-initiating and supervisory signal-initiating
devices.

Loss of communication with any addressable sensor, input module, relay, control
module, remote annunciator, printer interface, or Ethernet module.

Loss of primary power at fire-alarm control unit.

Ground or asingle break in internal circuits of fire-alarm control unit.

Abnormal ac voltage at fire-alarm control unit.

Break in standby battery circuitry.

Failure of battery charging.

Abnormal position of any switch at fire-alarm control unit or annunciator.

System Supervisory Signal Actions:

Initiate notification appliances.

Identify specific device initiating the event at fire-alarm control unit and remote
annunciators.

Record the event on system printer.

After atime delay of 200 seconds, transmit a trouble or supervisory signal to the remote
alarm receiving station.

FIRE-ALARM CONTROL UNIT

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

DIGITAL, ADDRESSABLE
FIRE-ALARM SYSTEM
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Bosch Security Systems.

Faraday.

Fike Corporation.

Fire-Lite Alarms.

GAMEWELL.

GE UTC Fire & Security; A United Technologies Company.
Keltron Corporation.

Mircom Technologies, Ltd.

. Notifier.

10. SiemenslIndustry, Inc.; Fire Safety Division.

11. Silent Knight.
12. SimplexGrinngll LP.

©COoNOARrWNE

B.  Genera Requirementsfor Fire-Alarm Control Unit:

1 Field-programmable, microprocessor-based, modular, power-limited design with
electronic modules, complying with UL 864.

a System software and programs shall be held in nonvolatile flash, electrically
erasable, programmable, read-only memory, retaining the information through
failure of primary and secondary power supplies.

b. Include a real-time clock for time annotation of events on the event recorder and
printer.

C. Provide communication between the FACP and remote circuit interface panels,
annunciators, and displays.

d. The FACP shall be listed for connection to a central-station signaling system
service.

e Provide nonvolatile memory for system database, logic, and operating system and
event history. The system shall require no manual input to initialize in the event of
a complete power down condition. The FACP shall provide a minimum 500-event
history log.

2. Addressable Initiation Device Circuits: The FACP shall indicate which communication
zones have been silenced and shall provide selective silencing of alarm notification
appliance by building communication zone.

3. Addressable Control Circuits for Operation of Notification Appliances and Mechanical
Equipment: The FACP shall be listed for releasing service.

C.  Alphanumeric Display and System Controls: Arranged for interface between human operator at
fireealarm control unit and addressable system components including annunciation and
supervision. Display alarm, supervisory, and component status messages and the programming
and control menu.

1. Annunciator and Display: Liquid-crystal type, 80 characters, minimum.
2. Keypad: Arranged to permit entry and execution of programming, display, and control
commands.

D. Initiating-Device, Notification-Appliance, and Signaling-Line Circuits:

1. Pathway Class Designations. NFPA 72, Class B.

2. Install no more than 100 addressable devices on each signaling-line circuit.
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3. Serial Interfaces:

a One RS 485 port for remote annunciators, Ethernet module, or multi-interface
module (printer port).

E. Smoke-Alarm Verification:

1. Initiate audible and visible indication of an "alarm-verification" signal at fire-alarm
control unit.

2. Activate an approved "aarm-verification" sequence at fire-alarm control unit and
detector.

3. Record events by the system printer.
4, Sound general alarm if the darmis verified.
5 Cancel fire-alarm control unit indication and system reset if the alarm is not verified.

F. Notification-Appliance Circuit:

1 Audible appliances shall sound in athree-pulse temporal pattern, as defined in NFPA 72.
2. Visual aarm appliances shall flash in synchronization where multiple appliances are in
the same field of view, as defined in NFPA 72.

G. Elevator Recall:
1 Elevator recall shall beinitiated only by one of the following alarm-initiating devices:

a Elevator lobby detectors except the lobby detector on the designated floor.
b. Smoke detector in elevator machine room.
C. Smoke detectors in elevator hoistway.

2. Elevator controller shall be programmed to move the cars to the alternate recall floor if
lobby detectors located on the designated recall floors are activated.

H.  Door Controls. Door hold-open devices shall be connected to fire-alarm system.

l. Remote Smoke-Detector Sensitivity Adjustment: Controls shall select specific addressable
smoke detectors for adjustment, display their current status and sensitivity settings, and change
those settings. Allow controls to be used to program repetitive, time-scheduled, and automated
changes in sensitivity of specific detector groups. Record sensitivity adjustments and
sensitivity-adjustment schedule changes in system memory, and print out the final adjusted
values on system printer.

J. Transmission to Remote Alarm Receiving Station: Automatically transmit alarm, supervisory,
and trouble signals to aremote alarm station.

K.  Printout of Events. On receipt of signal, print alarm, supervisory, and trouble events. Identify
zone, device, and function. Include type of signal (alarm, supervisory, or trouble) and date and
time of occurrence. Differentiate alarm signals from all other printed indications. Also print
system reset event, including same information for device, location, date, and time. Commands
initiate the printing of alist of existing alarm, supervisory, and trouble conditions in the system
and a historical log of events.
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Primary Power: 24-V dc obtained from 120-V ac service and a power-supply module.
Initiating devices, notification appliances, signaing lines, trouble signals, supervisory signals,
supervisory and digital alarm communicator transmitters shall be powered by 24-V dc source.

1. Alarm current draw of entire fire-alarm system shall not exceed 80 percent of the power-
supply module rating.

Secondary Power: 24-V dc supply system with batteries, automatic battery charger, and
automatic transfer switch.

1. Batteries: Sealed, valve-regulated, recombinant lead acid.

Instructions. Computer printout or typewritten instruction card mounted behind a plastic or
glass cover in a stainless-steel or aluminum frame. Include interpretation and describe
appropriate response for displays and signals. Briefly describe the functional operation of the
system under normal, alarm, and trouble conditions.

SYSTEM SMOKE DETECTORS

Manufacturers.  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Bosch Security Systems.
2 Faraday.

3 Fenwal Protection Systems;, A UTC Fire & Security Company.
4, Fire-Lite Alarms.

5. GAMEWELL.
6

7

8

9

GE UTC Fire & Security: A United Technologies Company.
Gentex Corporation.
Harrington Signal, Inc.
. Keltron Corporation.
10. Mircom Technologies, Ltd.
11. Notifier.
12. SiemensIndustry, Inc.; Fire Safety Division.

13. Silent Knight.
14. SimplexGrinngll LP.

15. System Sensor.

General Requirements for System Smoke Detectors:

1 Comply with UL 268; operating at 24-V dc, nominal.

2. Detectors shall be two-wire type.

3 Integral Addressable Module: Arranged to communicate detector status (normal, alarm,
or trouble) to fire-alarm control unit.

4, Base Mounting: Detector and associated electronic components shall be mounted in a
twist-lock module that connects to a fixed base. Provide terminals in the fixed base for
connection to building wiring.

5. Self-Restoring:  Detectors do not require resetting or readjustment after actuation to
restore them to normal operation.

6. Integral Visual-Indicating Light: LED type, indicating detector has operated.
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Remote Control: Unless otherwise indicated, detectors shall be digital-addressable type,
individually monitored at fire-alarm control unit for calibration, sensitivity, and alarm
condition and individually adjustable for sensitivity by fire-alarm control unit.

a Rate-of-rise temperature characteristic of combination smoke- and heat-detection
units shall be selectable at fire-alarm control unit for 15 or 20 deg F (8 or 11
deg C) per minute.

b. Fixed-temperature sensing characteristic of combination smoke- and heat-detection
units shall be independent of rate-of-rise sensing and shall be settable at fire-alarm
control unit to operate at 135 or 155 deg F (57 or 68 deg C).

C. Multiple levels of detection sensitivity for each sensor.

d. Sengitivity levels based on time of day.

Photoel ectric Smoke Detectors:

1

2.

Detector address shall be accessible from fire-alarm control unit and shall be able to
identify the detector's location within the system and its sensitivity setting.

An operator at fire-alarm control unit, having the designated access level, shall be able to
manually access the following for each detector:

a Primary status.

b. Device type.

C. Present average value.

d. Present sensitivity selected.

e Sensor range (normal, dirty, etc.).

lonization Smoke Detector:

1

2.

Detector address shall be accessible from fire-alarm control unit and shall be able to
identify the detector's location within the system and its sensitivity setting.

An operator at fire-alarm control unit, having the designated access level, shall be able to
manually access the following for each detector:

a Primary status.

b. Device type.

C. Present average value.

d. Present sensitivity selected.

e Sensor range (normal, dirty, etc.).

NOTIFICATION APPLIANCES

Manufacturers;  Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

ok~ wWNE

Cooper Wheel ock.

Federal Signal Corporation.

GE UTC Fire & Security; A United Technologies Company.
Gentex Corporation.

Harrington Signal, Inc.

Keltron Corporation.
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7. Mircom Technologies, Ltd.

8. Siemens Industry, Inc.; Fire Safety Division.
9.

1

SimplexGrinnell LP.
0. System Sensor.

B.  General Requirements for Notification Appliances: Connected to notification-appliance signal
circuits, zoned as indicated, equipped for mounting as indicated, and with screw terminals for
system connections.

1. Combination Devices: Factory-integrated audible and visible devices in a single-
mounting assembly, equipped for mounting as indicated, and with screw terminals for
system connections.

C. Horns: Electric-vibrating-polarized type, 24-V dc; with provision for housing the operating
mechanism behind a grille. Comply with UL 464. Horns shall produce a sound-pressure level
of 90 dBA, measured 10 feet (3 m) from the horn, using the coded signal prescribed in UL 464
test protocol.

D. Visible Notification Appliances: Xenon strobe lights complying with UL 1971, with clear or
nominal white polycarbonate lens mounted on an aluminum faceplate. The word "FIRE" is
engraved in minimum 1-inch- (25-mm-) high letters on the lens.

1. Rated Light Output:
a 15/30/75/110 cd, selectable in the field.

Mounting: Wall mounted unless otherwise indicated.

For units with guards to prevent physical damage, light output ratings shall be determined
with guardsin place.

Flashing shall bein atemporal pattern, synchronized with other units.

Strobe Leads. Factory connected to screw terminals.

Mounting Faceplate: Factory finished, red.

wnN

o oA

2.6 ADDRESSABLE INTERFACE DEVICE
A. Genead:
1. Include address-setting means on the module.
2. Store an internal identifying code for control panel use to identify the module type.

3. Listed for controlling HVAC fan motor controllers.

B.  Monitor Module: Microelectronic module providing a system address for alarm-initiating
devices for wired applications with normally open contacts.

C. Integral Relay: Capable of providing a direct signal to elevator controller to initiate elevator
recall .

1.  Allow the control panel to switch the relay contacts on command.
2. Have a minimum of two normally open and two normally closed contacts available for

field wiring.
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Control Module:

1 Operate notification devices.

DIGITAL ALARM COMMUNICATOR TRANSMITTER

Digital alarm communicator transmitter shall be acceptable to the remote central station and
shall comply with UL 632.

Functional Performance: Unit shall receive an alarm, supervisory, or trouble signal from fire-
alarm control unit and automatically capture two telephone ling(s) and dial a preset number for
a remote central station. When contact is made with centra station(s), signals shall be
transmitted. If service on either line is interrupted for longer than 45 seconds, transmitter shall
initiate a local trouble signal and transmit the signal indicating loss of telephone line to the
remote alarm receiving station over the remaining line. Transmitter shall automatically report
telephone service restoration to the central station. |If service is lost on both telephone lines,
transmitter shall initiate the local trouble signal.

Loca functions and display at the digital alarm communicator transmitter shall include the
following:

Verification that both telephone lines are available.

Programming device.

LED display.

Manual test report function and manual transmission clear indication.
Communications failure with the central station or fire-alarm control unit.

U AN

Digital datatransmission shall include the following:

Address of the dlarm-initiating device.
Address of the supervisory signal.
Address of the trouble-initiating device.
Loss of ac supply.

Loss of power.

Low battery.

Abnormal test signal.

Communication bus failure.

ONOARWNE

Secondary Power: Integral rechargeable battery and automatic charger.

Self-Test: Conducted automatically every 24 hours with report transmitted to central station.

2.8 SYSTEM PRINTER

A.  Printer shal belisted and labeled as an integral part of fire-alarm system.
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PART 3- EXECUTION

31

A.

3.2

EXAMINATION

Examine areas and conditions for compliance with requirements for ventilation, temperature,
humidity, and other conditions affecting performance of the Work.

1 Verify that manufacturer's written instructions for environmental conditions have been
permanently established in spaces where equipment and wiring are installed, before
installation begins.

Examine roughing-in for electrical connections to verify actua locations of connections before
installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

EQUIPMENT INSTALLATION

Comply with NFPA 72, NFPA 101, and requirements of authorities having jurisdiction for
installation and testing of fire-alarm equipment. Install all electrical wiring to comply with
requirements in NFPA 70 including, but not limited to, Article 760, "Fire Alarm Systems."

1 Devices placed in service before al other trades have completed cleanup shall be
replaced.

2. Devices installed but not yet placed in service shall be protected from construction dust,
debris, dirt, moisture, and damage according to manufacturer's written storage
instructions.

Connecting to Existing Equipment: Verify that existing fire-alarm system is operational before
making changes or connections.

1 Connect new equipment to existing control panel in existing part of the building.

2. Expand, modify, and supplement existing control and monitoring equipment as necessary
to extend existing control and monitoring functions to the new points. New components
shall be capable of merging with existing configuration without degrading the
performance of either system.

Install wall-mounted equipment, with tops of cabinets not more than 78 inches (1980 mm)
above the finished floor.

Smoke- or Heat-Detector Spacing:

1 Comply with the "Smoke-Sensing Fire Detectors' section in the "Initiating Devices'
chapter in NFPA 72, for smoke-detector spacing.

2. Comply with the "Heat-Sensing Fire Detectors' section in the "Initiating Devices'
chapter in NFPA 72, for heat-detector spacing.

3. HVAC: Locate detectors not closer than 36 inches (910 mm) from air-supply diffuser or
return-air opening.
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35

3.6

3.7

SECTION 283111 - DIGITAL, ADDRESSABLE FIRE-ALARM SYSTEM
4, Lighting Fixtures: Locate detectors not closer than 12 inches (300 mm) from any part of
alighting fixture and not directly above pendant mounted or indirect lighting.

Install a cover on each smoke detector that is not placed in service during construction. Cover
shall remain in place except during system testing. Remove cover prior to system turnover.

Audible Alarm-Indicating Devices. Instal not less than 6 inches (150 mm) below the ceiling.
Install bells and horns on flush-mounted back boxes with the device-operating mechanism
concealed behind agrille. Install all devices at the same height unless otherwise indicated.
Visible Alarm-Indicating Devices: Install adjacent to each alarm bell or alarm horn and at least
6 inches (150 mm) below the ceiling. Install all devices at the same height unless otherwise
indicated.

PATHWAYS

Pathways shall be installed in EMT, except where noted otherwise.

Exposed EMT shall be painted red enamel.

CONNECTIONS

IDENTIFICATION

Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "Identification for Electrical Systems.”

Install framed instructionsin alocation visible from fire-alarm control unit.

GROUNDING

Ground fire-alarm control unit and associated circuits, comply with 1EEE 1100. Install a
ground wire from main service ground to fire-alarm control unit.

Ground shielded cables at the control panel location only. Insulate shield at device location.

FIELD QUALITY CONTROL
Field tests shall be witnessed by Architect and authorities having jurisdiction.

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

C.  Perform the following tests and inspections:
1 Visual Inspection: Conduct visual inspection prior to testing.
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a Inspection shall be based on completed record Drawings and system
documentation that is required by the "Completion Documents, Preparation” table
in the "Documentation™ section of the "Fundamentals" chapter in NFPA 72.

b. Comply with the "Visua Inspection Frequencies' table in the "Inspection” section
of the "Inspection, Testing and Maintenance" chapter in NFPA 72; retain the
"Initial/Reacceptance” column and list only the installed components.

2. System Testing: Comply with the "Test Methods' table in the "Testing" section of the
"Inspection, Testing and Maintenance” chapter in NFPA 72.

3. Test audible appliances for the public operating mode according to manufacturer's written
instructions. Perform the test using a portable sound-level meter complying with Type 2
requirementsin ANSI S1.4.

4, Test visible appliances for the public operating mode according to manufacturer's written
instructions.

5. Factory-authorized service representative shall prepare the "Fire Alarm System Record of
Completion” in the "Documentation™ section of the "Fundamentals' chapter in NFPA 72
and the "Inspection and Testing Form" in the "Records' section of the "Inspection,
Testing and Maintenance" chapter in NFPA 72. The report shall include a detailed listing
of al addressable devices and zones tested, along with the results of the test.

Reacceptance Testing: Perform reacceptance testing to verify the proper operation of added or
replaced devices and appliances.

Fire-alarm system will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

SOFTWARE SERVICE AGREEMENT
Comply with UL 864.

Technical Support: Beginning at Substantial Completion, service agreement shall include
software support for two years.

Upgrade Service: At Substantial Completion, update software to latest version. Install and
program software upgrades that become available within two years from date of Substantial

Completion. Upgrading software shall include operating system and new or revised licenses for
using software.

1 Upgrade Notice: At least 30 days to allow Owner to schedule access to system and to
upgrade computer equipment if necessary.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain fire-alarm system.

END OF SECTION
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