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SECTION 230511 - COMMON WORK RESULTS FOR HVAC

PART 1 GENERAL

1.1

1.2

1.3

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

DESCRIPTION

The requirements of this Section apply to all sections of Division 23.

B. Definitions:

1.

Exposed: Piping, ductwork, and equipment exposed to view in finished rooms.

2. Option or optional: Contractor's choice of an alternate material or method.

QUALITY ASSURANCE

Mechanical, electrical and associated systems shall be safe, reliable, efficient, durable,
easily and safely operable and maintainable, easily and safely accessible, and in
compliance with applicable codes as specified.

Products Criteria:

1.

Standard Products: Material and equipment shall be the standard products of a
manufacturer regularly engaged in the manufacture of the products for at least 3 years
(or longer as specified elsewhere). The design, model and size of each item shall have
been in satisfactory and efficient operation on at least three installations for
approximately three years. However, digital electronics devices, software and systems
such as controls, instruments, computer work station, shall be the current generation of
technology and basic design that has a proven satisfactory service record of at least
three years. See other specification sections for any exceptions and/or additional
requirements.

All items furnished shall be free from defects that would adversely affect the
performance, maintainability and appearance of individual components and overall
assembly.

Conform to codes and standards as required by the specifications. Conform to local
codes, if the local codes are more stringent than those specified.

Multiple Units: When two or more units of materials or equipment of the same type or
class are required, these units shall be products of one manufacturer.
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5. Assembled Units: Manufacturers of equipment assemblies, which use components
made by others, assume complete responsibility for the final assembled product.

6. Nameplates: Nameplate bearing manufacturer's name or identifiable trademark shall
be securely affixed in a conspicuous place on equipment, or name or trademark cast
integrally with equipment, stamped or otherwise permanently marked on each item of
equipment.

7. Asbestos products or equipment or materials containing asbestos shall not be used.

. Equipment Service Organizations:

1. HVAC: Products and systems shall be supported by service organizations that
maintain a complete inventory of repair parts and are located within 50 miles to the
site.

. HVAC Mechanical Systems Welding: Before any welding is performed, contractor shall

submit a certificate certifying that welders comply with the following requirements:

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

2. Comply with provisions of ASME B31 series "Code for Pressure Piping".

3. Certify that each welder has passed American Welding Society (AWS) qualification
tests for the welding processes involved, and that certification is current.

. Execution (Installation, Construction) Quality:

1. Apply and install all items in accordance with manufacturer's written instructions.
Refer conflicts between the manufacturer's instructions and the contract drawings and
specifications to the Engineer for resolution.

2. Provide complete layout drawings required by Paragraph, SUBMITTALS. Do not
commence construction work on any system until the layout drawings have been
approved.

SUBMITTALS

. Submit in accordance with Division 01, and with requirements in the individual

specification sections.

. Contractor shall make all necessary field measurements and investigations to assure that

the equipment and assemblies will meet contract requirements.

. If equipment is submitted which differs in arrangement from that shown, provide drawings

that show the rearrangement of all associated systems. Approval will be given only if all
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features of the equipment and associated systems, including accessibility, are equivalent to
that required by the contract.

D. Prior to submitting shop drawings for approval, contractor shall verify that manufacturers
of all major items of equipment have each reviewed drawings and specifications, and have
jointly coordinated and properly integrated their equipment and controls to provide a
complete and efficient installation.

E. Submittals and shop drawings for interdependent items, containing applicable descriptive
information, shall be furnished together and complete in a group. Coordinate and properly
integrate materials and equipment in each group to provide a completely compatible and
efficient.

F. Layout Drawings:

1. Submit complete consolidated and coordinated layout drawings for all new systems,
and for existing systems that are in the same areas.

2. The drawings shall include plan views, elevations and sections of all systems. Clearly
identify and dimension the proposed locations of the principal items of equipment. The
drawings shall clearly show locations and adequate clearance for all equipment,
piping, valves, control panels and other items. Show the access means for all items
requiring access for operations and maintenance. Provide detailed layout drawings of
all piping and duct systems.

3. Do not install equipment foundations, equipment or piping until layout drawings have
been approved.

4. 1In addition, for HVAC systems, provide details of the following:
a. Mechanical equipment rooms.
c. Hangers, inserts, supports, and bracing.
d. Pipe sleeves.
e. Duct or equipment penetrations of floors, walls, ceilings, or roofs.

G. Manufacturer's Literature and Data: Submit under the pertinent section rather than under
this section.

1. Submit belt drive with the driven equipment.
2. Submit electric motor data and variable speed drive data with the driven equipment.
3. Equipment and materials identification.

4. Fire-stopping materials.
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5. Hangers, inserts, supports and bracing. Provide load calculations for variable spring
and constant support hangers.

6. Wall, floor, and ceiling plates.

. HVAC Maintenance Data and Operating Instructions:

1. Maintenance and operating manuals in accordance with Division 01, for systems and
equipment.

2. Provide a listing of recommended replacement parts for keeping in stock supply,
including sources of supply, for equipment. Include in the listing belts for equipment:
Belt manufacturer, model number, size and style, and distinguished whether of
multiple belt sets.

Provide copies of approved HVAC equipment submittals to the Testing, Adjusting and
Balancing Subcontractor.

APPLICABLE PUBLICATIONS

. The publications listed below form a part of this specification to the extent referenced. The

publications are referenced in the text by the basic designation only.

. Air Conditioning, Heating and Refrigeration Institute (AHRI):

430-2009 ...oociiiiiieiicene Central Station Air-Handling Units

. American National Standard Institute (ANSI):

B31.1-2007 ... Power Piping

. Rubber Manufacturers Association (ANSI/RMA):

IP-20-2007 ...coovveiiriiinicnrinnnn. Specifications for Drives Using Classical V-Belts and
Sheaves

IP-21-2009 ...cccooveviiiiniinne Specifications for Drives Using Double-V (Hexagonal)
Belts

IP-22-2007 ..coeoneiririircacnenn. Specifications for Drives Using Narrow V-Belts and
Sheaves

. Air Movement and Control Association (AMCA):

41096 ..o Recommended Safety Practices for Air Moving Devices

. American Society of Mechanical Engineers (ASME):

Boiler and Pressure Vessel Code (BPVC):

Gerard Associates Consulting Engineers, P.C.



VILLAGE OF HAVERSTRAW COMMUNITY CENTER SECTION 230511

T-5
Section I-2007 ..o Power Boilers
Section IX-2007....ccocverennnn Welding and Brazing Qualifications
Code for Pressure Piping:
B31.1-2007....ccociiiiiciiinienne Power Piping
G. American Society for Testing and Materials (ASTM):
A36/A36M-08.......ccoevi Standard Specification for Carbon Structural Steel
AS575-96(2007).....ccccoveicreennen. Standard Specification for Steel Bars, Carbon, Merchant
Quality, M-Grades
E84-10.....cciiiiiiciiicnicne Standard Test Method for Surface Burning Characteristics
of Building Materials
E119-09C..cvoiiiiiiiiiiiinenee Standard Test Methods for Fire Tests of Building
Construction and Materials
H. Manufacturers Standardization Society (MSS) of the Valve and Fittings Industry, Inc:
SP-58-2009 .....coovviiinniiiiinns Pipe Hangers and Supports-Materials, Design and
Manufacture, Selection, Application, and Installation
SP 69-2003......cccccoviininnninnnn Pipe Hangers and Supports-Selection and Application
SP 127-2001 ...ceeeeiveiicnennn. Bracing for Piping Systems, Seismic — Wind — Dynamic,
Design, Selection, Application
I. National Electrical Manufacturers Association (NEMA):
MG-1-2009 ..., Motors and Generators
J. National Fire Protection Association (NFPA):

31-06 o Standard for Installation of Oil-Burning Equipment

54-00 ..o National Fuel Gas Code

TO-08 ..o National Electrical Code

85-07 e Boiler and Combustion Systems Hazards Code

90A-09 ..o Standard for the Installation of Air Conditioning and

Ventilating Systems

101209 oo Life Safety Code
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DELIVERY, STORAGE AND HANDLING

A. Protection of Equipment:

1.

Equipment and material placed on the job site shall remain in the custody of the
Contractor. The Contractor is solely responsible for the protection of such equipment
and material against any damage.

Place damaged equipment in first class, new operating condition; or, replace same.
Such repair or replacement shall be at no additional cost to the Owner.

Protect interiors of new equipment and piping systems against entry of foreign matter.
Clean both inside and outside before painting or placing equipment in operation.

Existing equipment and piping being worked on by the Contractor shall be under the
custody and responsibility of the Contractor and shall be protected as required for new
work.

B. Cleanliness of Piping and Equipment Systems:

1.

Exercise care in storage and handling of equipment and piping material to be
incorporated in the work. Remove debris arising from cutting, threading and welding

of piping.

Piping systems shall be flushed, blown or pigged as necessary to deliver clean
systems.

Contractor shall be fully responsible for all costs, damage, and delay arising from
failure to provide clean systems.

PART 2 PRODUCTS

2.1

2.2

REFER TO SCHEDULES AND EQUIPMENT NOTES ON DRAWINGS FOR
BASIS OF DESIGN MATERIALS, MANUFACTURERS AND MODEL

NUMBERS.

FACTORY-ASSEMBLED PRODUCTS

A. Provide maximum standardization of components to reduce spare part requirements.

B. Manufacturers of equipment assemblies that include components made by others shall
assume complete responsibility for final assembled unit.

L.

All components of an assembled unit need not be products of same manufacturer.

2. Constituent parts that are alike shall be products of a single manufacturer.

Gerard Associates Consulting Engineers, P.C.



VILLAGE OF HAVERSTRAW COMMUNITY CENTER SECTION 230511

T-7

23

24

2.5

2.6

2.7

3. Components shall be compatible with each other and with the total assembly for
intended service.

4. Contractor shall guarantee performance of assemblies of components, and shall repair
or replace elements of the assemblies as required to deliver specified performance of
the complete assembly.

. Components of equipment shall bear manufacturer's name and trademark, model number,

serial number and performance data on a name plate securely affixed in a conspicuous
place, or cast integral with, stamped or otherwise permanently marked upon the
components of the equipment.

. Major items of equipment, which serve the same function, must be the same make and

model. Exceptions will be permitted if performance requirements cannot be met.

COMPATIBILITY OF RELATED EQUIPMENT

. Equipment and materials installed shall be compatible in all respects with other items

being furnished and with existing items so that the result will be a complete and fully
operational plant that conforms to contract requirements.

LIFTING ATTACHMENTS

. Provide equipment with suitable lifting attachments to enable equipment to be lifted in its

normal position. Lifting attachments shall withstand any handling conditions that might be
encountered, without bending or distortion of shape, such as rapid lowering and braking of
load.

ELECTRIC MOTORS

. All material and equipment furnished and installation methods shall conform to the

requirements of Section 23 05 13, COMMON MOTOR REQUIREMENTS FOR HVAC
EQUIPMENT. Provide all electrical wiring, conduit, and devices necessary for the proper
connection, protection and operation of the systems. Provide special energy efficient
premium efficiency type motors as scheduled.

VARIABLE SPEED MOTOR CONTROLLERS

. Refer to Section 26 29 23, VARIABLE-FREQUENCY MOTOR CONTROLLERS for

specifications.
EQUIPMENT AND MATERIALS IDENTIFICATION

Use symbols, nomenclature and equipment numbers specified, shown on the drawings and
shown in the maintenance manuals.
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2.10

2.11

2.12

D.

FIRESTOPPING

Section 07 84 00, FIRESTOPPING specifies an effective barrier against the spread of fire,
smoke and gases where penetrations occur for piping and ductwork.

GALVANIZED REPAIR COMPOUND
Mil. Spec. DOD-P-21035B, paint form.
PIPE PENETRATIONS

Penetrations are not allowed through beams or ribs, but may be installed in concrete beam
flanges. Any deviation from these requirements must receive prior approval of Structural
Engineer.

Sleeve Clearance: Sleeve through floors, walls, partitions, and beam flanges shall be one
inch greater in diameter than external diameter of pipe. Sleeve for pipe with insulation
shall be large enough to accommodate the insulation. Interior openings shall be caulked
tight with fire stopping material and sealant to prevent the spread of fire, smoke, and
gases.

DUCT PENETRATIONS

Provide curbs for roof mounted ductwork and equipment. Curbs shall be 16 inches high
with continuously welded seams, built-in cant strip, interior baffle with acoustic
insulation, curb bottom, hinged curb adapter.

Provide firestopping for openings through fire and smoke barriers, maintaining minimum
required rating of floor, ceiling or wall assembly. See section 07 84 00, FIRESTOPPING.

SPECIAL TOOLS AND LUBRICANTS

Furnish, and turn over to the Owner, tools not readily available commercially, that are
required for disassembly or adjustment of equipment and machinery furnished.

Grease Guns with Attachments for Applicable Fittings: One for each type of grease
required for each motor or other equipment.

Refrigerant Tools: Provide system gauges, fittings, and tools required for maintenance of
furnished equipment.

Tool Containers: Metal, permanently identified for intended service and mounted, or
located, where directed by the Owner.

2.13 WALL, FLOOR AND CEILING PLATES

A

Material and Type: Chrome plated brass or chrome plated steel, one piece or split type
with concealed hinge, with set screw for fastening to pipe, or sleeve. Use plates that fit
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tight around pipes, cover openings around pipes and cover the entire pipe sleeve
projection.

Thickness: Not less than 3/32-inch for floor plates. For wall and ceiling plates, not less
than 0.025-inch for up to 3-inch pipe, 0.035-inch for larger pipe.

Locations: Use where pipe penetrates floors, walls and ceilings in exposed locations, in
finished areas only. Provide a watertight joint in spaces where brass or steel pipe sleeves
are specified.

ASBESTOS

Materials containing asbestos are not permitted.

PART 3 EXECUTION

3.1

A.

ARRANGEMENT AND INSTALLATION OF EQUIPMENT AND PIPING

Coordinate location of piping, sleeves, inserts, hangers, ductwork and equipment. Locate
piping, sleeves, inserts, hangers, ductwork and equipment clear of windows, doors,
openings, light outlets, and other services and utilities. Prepare equipment layout drawings
to coordinate proper location and personnel access of all facilities. Submit the drawings
for review as required by Part 1. Follow manufacturer's published recommendations for
installation methods not otherwise specified.

Operating Personnel Access and Observation Provisions:  Select and arrange all
equipment and systems to provide clear view and easy access, without use of portable
ladders, for maintenance and operation of all devices including, but not limited to: all
equipment items, valves, filters, strainers, transmitters, sensors, control devices. All gages
and indicators shall be clearly visible by personnel standing on the floor or on permanent
platforms. Do not reduce or change maintenance and operating space and access
provisions that are shown on the drawings.

Equipment and Piping Support: Coordinate structural systems necessary for pipe and
equipment support with pipe and equipment locations to permit proper installation.

Location of pipe sleeves, trenches and chases shall be accurately coordinated with
equipment and piping locations.

Cutting Holes:

1. Cut holes through concrete and masonry by rotary core drill. Pneumatic hammer,
impact electric, and hand or manual hammer type drill will not be allowed, except as
permitted by Owner’s Representative where working area space is limited.

2. Locate holes to avoid interference with structural members such as beams. Holes shall
be laid out in advance and drilling done only after approval by Owner’s
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Representative. If the Contractor considers it necessary to drill through structural
members, this matter shall be referred to Owner’s Representative for approval.

3. Do not penetrate membrane waterproofing.

. Minor Piping: Generally, small diameter pipe runs from drips and drains, water cooling,

and other service are not shown but must be provided.

. Electrical Interconnection of Controls and Instruments: This generally not shown but must

be provided. This includes interconnections of sensors, transmitters, transducers, control
devices, control and instrumentation panels, instruments and computer workstations.
Comply with NFPA-70.

. Protection and Cleaning:

1. Equipment and materials shall be carefully handled, properly stored, and adequately
protected to prevent damage before and during installation, in accordance with the
manufacturer's recommendations. Damaged or defective items in the opinion of the
Owner’s Representative, shall be replaced.

2. Protect all finished parts of equipment, such as shafts and bearings where accessible,
from rust prior to operation by means of protective grease coating and wrapping. Close
pipe openings with caps or plugs during installation. Tightly cover and protect fixtures
and equipment against dirt, water chemical, or mechanical injury. At completion of all
work thoroughly clean fixtures, exposed materials and equipment.

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

Work in Existing Building:
1. Perform as specified in Division 01 — General Requirements.

2. As specified in Division 01 — General Requirements, make alterations to existing
service piping at times that will least interfere with normal operation of the facility.

. Switchgear/Electrical Equipment Drip Protection: Every effort shall be made to eliminate

the installation of pipe above electrical and telephone

TEMPORARY PIPING AND EQUIPMENT

. Continuity of operation of existing facilities will generally require temporary installation

or relocation of equipment and piping.
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. Temporary facilities and piping shall be completely removed and any openings in

structures sealed. Provide necessary blind flanges and caps to seal open piping remaining
in service.

RIGGING

. Contractor shall provide all facilities required to deliver specified equipment and place on

foundations. Attachments to structures for rigging purposes and support of equipment on
structures shall be Contractor's full responsibility.

. Contractor shall check all clearances, weight limitations and shall offer a rigging plan

designed by a Registered Professional Engineer. All modifications to structures, including
reinforcement thereof, shall be at Contractor's cost, time and responsibility.

. Rigging plan and methods shall be referred to the Owner’s Representative for evaluation

prior to actual work.

PIPE AND EQUIPMENT SUPPORTS

. Where hanger spacing does not correspond with joist or rib spacing, use structural steel

channels secured directly to joist and rib structure that will correspond to the required
hanger spacing, and then suspend the equipment and piping from the channels. Drill or
burn holes in structural steel only with the prior approval of the Structural Engineer.

. Use of chain, wire or strap hangers; wood for blocking, stays and bracing; or, hangers

suspended from piping above will not be permitted. Replace or thoroughly clean rusty
products and paint with zinc primer.

. Use hanger rods that are straight and vertical. Turnbuckles for vertical adjustments may be

omitted where limited space prevents use. Provide a minimum of 1/2-inch clearance
between pipe or piping covering and adjacent work.

. HVAC Horizontal Pipe Support Spacing: Refer to MSS SP-69. Provide additional

supports at valves, strainers, in-line pumps and other heavy components. Provide a support
within one foot of each elbow.

. Overhead Supports:

1. The basic structural system of the building is designed to sustain the loads imposed by
equipment and piping to be supported overhead.

2. Provide steel structural members, in addition to those shown, of adequate capability to
support the imposed loads, located in accordance with the final approved layout of
equipment and piping.

. Floor Supports:
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1. Provide structural steel systems for support of equipment and piping. Anchor and
dowel structural systems to resist forces under operating and seismic conditions (if
applicable) without excessive displacement or structural failure.

2. Do not locate or install bases and supports until equipment mounted thereon has been
approved.

3. All equipment shall be shimmed, leveled, firmly anchored, and grouted with epoxy
grout. Anchor bolts shall be placed in sleeves, anchored to the bases. Fill the annular
space between sleeves and bolts with a granular material to permit alignment and
realignment.

MECHANICAL DEMOLITION

. In an operating facility, maintain the operation, cleanliness and safety. Confine the work

to the immediate area concerned; maintain cleanliness and wet down demolished materials
to eliminate dust. Do not permit debris to accumulate in the area to the detriment of
operation. Perform all flame cutting to maintain the fire safety integrity. Adequate fire
extinguishing facilities shall be available at all times. Perform all work in accordance with
recognized fire protection standards.

. Completely remove all piping, wiring, conduit, and other devices associated with the

equipment not to be re-used in the new work. This includes all pipe, valves, fittings,
insulation, and all hangers including the top connection and any fastenings to building
structural systems. Seal all openings, after removal of equipment, pipes, ducts, and other
penetrations in roof, walls, floors, in an approved manner and in accordance with plans
and specifications where specifically covered. Structural integrity of the building system
shall be maintained. Reference shall also be made to the drawings and specifications of the
other disciplines in the project for additional facilities to be demolished or handled.

. The Contractor shall remove all other material and equipment, devices and demolition

debris under these plans and specifications. Such material shall be removed from the
property expeditiously and shall not be allowed to accumulate.

CLEANING AND PAINTING

. Prior to final inspection and acceptance of the facilities for beneficial use by the Owner,

the facilities, equipment and systems shall be thoroughly cleaned.

. In addition, the following special conditions apply:

1. Cleaning shall be thorough. Use solvents, cleaning materials and methods
recommended by the manufacturers for the specific tasks. Remove all rust prior to
painting and from surfaces to remain unpainted. Repair scratches, scuffs, and
abrasions prior to applying prime and finish coats.

3. Control and instrument panels shall be cleaned, damaged surfaces repaired, and shall
be touched-up with matching paint obtained from panel manufacturer.
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4. Pumps, motors, steel and cast iron bases, and coupling guards shall be cleaned, and
shall be touched-up with the same color as utilized by the pump manufacturer

5. Final result shall be smooth, even-colored, even-textured factory finish on all items.
Completely repaint the entire piece of equipment if necessary to achieve this. Lead
based paints shall not be used.

3.7 STARTUP AND TEMPORARY OPERATION
A. Startup equipment as described in equipment specifications.
3.8  OPERATING AND PERFORMANCE TESTS

A. Should evidence of malfunction in any tested system, or piece of equipment or component
part thereof, occur during or as a result of tests, make proper corrections, repairs or
replacements, and repeat tests at no additional cost to the Owner.

B. When completion of certain work or system occurs at a time when final control settings
and adjustments cannot be properly made to make performance tests, then make
performance tests for heating systems and for cooling systems respectively during first
actual seasonal use of respective systems following completion of work.

3.9 DEMONSTRATION AND TRAINING

A. Provide services total of twenty-four hours minimum to instruct Owner’s Personnel in

operation and maintenance of the system.
END OF SECTION
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SECTION 230513 - COMMON MOTOR REQUIREMENTS FOR HVAC EQUIPMENT

PART 1

1.1

A.

1.2

1.3

PART 2

2.1

GENERAL
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 general requirements for single phase and polyphase, general purpose,
horizontal, small and medium, squirrel cage induction motors for use on ac power
systems up to 600 V and installed at equipment manufacturer's factory or shipped
separately by equipment manufacturer for field installation.

COORDINATION

Coordinate features of motors, installed units, and accessory devices to be compatible
with the following:

1. Motor controllers.

2. Torque, speed, and horsepower requirements of the load.

3. Ratings and characteristics of supply circuit and required control sequence.
4.  Ambient and environmental conditions of installation location.
PRODUCTS

GENERAL MOTOR REQUIREMENTS

Comply with requirements in this Section except when stricter requirements are specified
in HVAC equipment schedules or Sections.

Comply with NEMA MG 1 unless otherwise indicated.
Comply with IEEE 841 for severe duty motors.
MOTOR CHARACTERISTICS

Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 3300 feet
above sea level.

Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate connected
loads at designated speeds, at installed altitude and environment, with indicated operating
sequence, and without exceeding nameplate ratings or considering service factor.
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2.4

POLYPHASE MOTORS

Description: NEMA MG 1, Design B, medium induction motor.

Efficiency: Energy efficient, as defined in NEMA MG 1.

Service Factor: 1.15.

Multispeed Motors: Variable torque.

1.  For motors with 2:1 speed ratio, consequent pole, single winding.

2. For motors with other than 2:1 speed ratio, separate winding for each speed.
Multispeed Motors: Separate winding for each speed.

Rotor: Random wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust
loading.

Temperature Rise: Match insulation rating.

Insulation: Class F.

Code Letter Designation:

1.  Motors 15 HP and Larger: NEMA starting Code F or Code G.

2. Motors Smaller than 15 HP: Manufacturer's standard starting characteristic.

Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for
motor frame sizes smaller than 324T.

POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

Motors Used with Reduced Voltage and Multispeed Controllers: Match wiring
connection requirements for controller with required motor leads. Provide terminals in
motor terminal box, suited to control method.

Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by controller manufacturer.

1.  Windings: Copper magnet wire with moisture-resistant insulation varnish, designed
and tested to resist transient spikes, high frequencies, and short time rise pulses
produced by pulse width modulated inverters.

2.  Energy and Premium Efficient Motors: Class B temperature rise; Class F
insulation.

Gerard Associates Consulting Engineers, P.C.



VILLAGE OF HAVERSTRAW COMMUNITY CENTER SECTION 230513
T-3

3. Inverter Duty Motors: Class F temperature rise; Class H insulation.

4.  Thermal Protection: Comply with NEMA MG 1 requirements for thermally
protected motors.

2.5 SINGLE PHASE MOTORS

A. Motors larger than 1/20 hp shall be one of the following, to suit starting torque and
requirements of specific motor application:

1. Permanent split capacitor.
2. Split phase.
3. Capacitor start, inductor run.
4.  Capacitor start, capacitor run.
B.  Multispeed Motors: Variable torque, permanent split capacitor type.

C. Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial
and thrust loading.

D. Motors 1/20 HP and Smaller: Shaded pole type.

E.  Thermal Protection: Internal protection to automatically open power supply circuit to
motor when winding temperature exceeds a safe value calibrated to temperature rating of
motor insulation. Thermal protection device shall automatically reset when motor
temperature returns to normal range.

PART 3 EXECUTION (Not Applicable)

END OF SECTION
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SECTION 230529

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

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:

1.

5.

6.

Metal pipe hangers and supports.
Trapeze pipe hangers.

Thermal hanger shield inserts.
Fastener systems.

Pipe stands.

Equipment supports.

B. Related Sections:

1.

4.

Division 05 Section "Metal Fabrications" for structural steel shapes and plates for
trapeze hangers for pipe and equipment supports.

Division 23 Section "Expansion Fittings and Loops for HVAC Piping" for pipe
guides and anchors.

Division 23 Section "Vibration and Seismic Controls for HVAC Piping and
Equipment" for vibration isolation devices.

Division 23 Section(s) "Metal Ducts" for duct hangers and supports.

13 DEFINITIONS

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.
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PERFORMANCE REQUIREMENTS

Delegated Design: Design trapeze pipe hangers and equipment supports, including
comprehensive engineering analysis by a qualified professional engineer, using
performance requirements and design criteria indicated.

Structural Performance: Hangers and supports for HVAC piping and equipment shall
withstand the effects of gravity loads and stresses within limits and under conditions
indicated according to ASCE/SEI 7.

1.  Design supports for multiple pipes, including pipe stands, capable of supporting
combined weight of supported systems, system contents, and test water.

2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

SUBMITTALS
Product Data: For each type of product indicated.

Shop Drawings: Show fabrication and installation details and include calculations for the
following; include Product Data for components:

1. Trapeze pipe hangers.
2. Metal framing systems.
3. Pipe stands.

4.  Equipment supports.

Delegated-Design Submittal: For trapeze hangers indicated to comply with performance
requirements and design criteria, including analysis data signed and sealed by the
qualified professional engineer responsible for their preparation.

1. Detail fabrication and assembly of trapeze hangers.

2. Design Calculations: Calculate requirements for designing trapeze hangers.
Welding certificates.

QUALITY ASSURANCE

Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS DI1.1/D1.1M, "Structural Welding Code - Steel."

Pipe Welding Qualifications: Qualify procedures and operators according to ASME
Boiler and Pressure Vessel Code.
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A.

METAL PIPE HANGERS AND SUPPORTS

Carbon Steel Pipe Hangers and Supports:

1.  Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.

3. Nonmetallic Coatings: Plastic coating, jacket, or liner.

4.  Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to
support bearing surface of piping.

5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
Copper Pipe Hangers:

1.  Description: MSS SP-58, Types 1 through 58, copper-coated steel, factory-
fabricated components.

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.
TRAPEZE PIPE HANGERS

Description: MSS SP-69, Type 59, shop or field-fabricated pipe support assembly made
from structural carbon steel shapes with MSS SP-58 carbon steel hanger rods, nuts,
saddles, and U-bolts.

THERMAL HANGER SHIELD INSERTS

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.  Carpenter & Paterson, Inc.

2. Clement Support Services

3. ERICO International Corporation

4.  National Pipe Hanger Corporation

5. PHS Industries, Inc.

6.  Pipe Shields, Inc.; a subsidiary of Piping Technology & Products, Inc.

7.  Piping Technology & Products, Inc.
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8.  Rilco Manufacturing Co., Inc.
9.  Value Engineered Products, Inc.

Insulation-Insert Material for Cold Piping: ASTM C 552, Type Il cellular glass with 100
psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125 psig minimum
compressive strength and vapor barrier.

Insulation-Insert Material for Hot Piping: ASTM C 552, Type II cellular glass with 100
psig or ASTM C 591, Type VI, Grade 1 polyisocyanurate with 125 psig minimum
compressive strength.

For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of
pipe.

For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.

Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below
ambient air temperature.

FASTENER SYSTEMS

Powder-Actuated Fasteners: Threaded steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

Mechanical Expansion Anchors: Insert-wedge type, zinc-coated steel anchors, for use in
hardened portland cement concrete; with pull-out, tension, and shear capacities
appropriate for supported loads and building materials where used.

PIPE STANDS

General Requirements for Pipe Stands: Shop or field-fabricated assemblies made of
manufactured corrosion-resistant components to support floor-mounted piping.

High Type, Multiple Pipe Stand:

1. Bases: One or more; plastic.

2. Vertical Members: Two or more protective-coated steel channels.
3.  Horizontal Member: Protective-coated steel channel.

4. Pipe Supports: Galvanized steel, clevis-type pipe hangers.
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PART 3

3.1

EQUIPMENT SUPPORTS

Description: Welded, shop or field-fabricated equipment support made from structural
carbon steel shapes.

MISCELLANEOUS MATERIALS

Structural Steel: ASTM A 36/A 36M, carbon steel plates, shapes, and bars; black and
galvanized.

Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic cement, nonshrink
and nonmetallic grout; suitable for interior and exterior applications.

1. Properties: Nonstaining, noncorrosive, and nongaseous.
2. Design Mix: 5000 psi, 28-day compressive strength.
EXECUTION

HANGER AND SUPPORT INSTALLATION

Metal Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install
hangers, supports, clamps, and attachments as required to properly support piping from
the building structure.

Metal Trapeze Pipe Hanger Installation: Comply with MSS SP-69 and MSS SP-89.
Arrange for grouping of parallel runs of horizontal piping, and support together on field-
fabricated trapeze pipe hangers.

1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size
or install intermediate supports for smaller diameter pipes as specified for
individual pipe hangers.

2. Field fabricate from ASTM A 36/A 36M, carbon steel shapes selected for loads
being supported. Weld steel according to AWS D1.1/D1.1IM.

Thermal Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.

Fastener System Installation:

1.  Install powder-actuated fasteners for use in lightweight concrete or concrete slabs
less than 4 inches thick in concrete after concrete is placed and completely cured.
Use operators that are licensed by powder-actuated tool manufacturer. Install
fasteners according to powder-actuated tool manufacturer's operating manual.

2. Install mechanical expansion anchors in concrete after concrete is placed and
completely cured. Install fasteners according to manufacturer's written instructions.
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E. Install hangers and supports complete with necessary attachments, inserts, bolts, rods,
nuts, washers, and other accessories.

F.  Equipment Support Installation: Fabricate from welded-structural steel shapes.

G. Install hangers and supports to allow controlled thermal and seismic movement of piping
systems, to permit freedom of movement between pipe anchors, and to facilitate action of
expansion joints, expansion loops, expansion bends, and similar units.

H. Install lateral bracing with pipe hangers and supports to prevent swaying.

L. Install building attachments within concrete slabs or attach to structural steel. Install
additional attachments at concentrated loads, including valves, flanges, and strainers,
NPS 2-1/2 <and larger and at changes in direction of piping. Install concrete inserts
before concrete is placed; fasten inserts to forms and install reinforcing bars through
openings at top of inserts.

J. Load Distribution: Install hangers and supports so that piping live and dead loads and
stresses from movement will not be transmitted to connected equipment.

K. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not
exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.

L.  Insulated Piping:
1. Attach clamps and spacers to piping.

a.  Piping Operating above Ambient Air Temperature: Clamp may project
through insulation.

b.  Piping Operating below Ambient Air Temperature: Use thermal hanger
shield insert with clamp sized to match OD of insert.

c. Do not exceed pipe stress limits allowed by ASME B31.9 for building
services piping.

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier
is indicated. Fill interior voids with insulation that matches adjoining insulation.

a.  Option: Thermal hanger shield inserts may be used. Include steel weight
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier.
Shields shall span an arc of 180 degrees.

a.  Option: Thermal hanger shield inserts may be used. Include steel weight
distribution plate for pipe NPS 4 and larger if pipe is installed on rollers.
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4.  Shield Dimensions for Pipe: Not less than the following:
a.  NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.
b.  NPS 4: 12 inches long and 0.06 inch thick.
c.  NPS 5 and NPS 6: 18 inches long and 0.06 inch thick.

5. Thermal Hanger Shields: Install with insulation same thickness as piping
insulation.

EQUIPMENT SUPPORTS

Fabricate structural steel stands to suspend equipment from structure overhead.
Provide lateral bracing, to prevent swaying, for equipment supports.

METAL FABRICATIONS

Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and
equipment supports.

Fit exposed connections together to form hairline joints. Field weld connections that
cannot be shop welded because of shipping size limitations.

Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc
welding; appearance and quality of welds; and methods used in correcting welding work;
and with the following:

1.  Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.
3.  Remove welding flux immediately.

4.  Finish welds at exposed connections so no roughness shows after finishing and so
contours of welded surfaces match adjacent contours.

ADJUSTING

Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to
achieve indicated slope of pipe.

Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.
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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 a minimum dry film thickness of 2.0 mils.

Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded
areas of shop paint on miscellaneous metal are specified in Division 09 painting Sections.

Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

HANGER AND SUPPORT SCHEDULE

Specific hanger and support requirements are in Sections specifying piping systems and
equipment.

Comply with MSS SP-69 for pipe hanger selections and applications that are not
specified in piping system Sections.

Use hangers and supports with galvanized metallic coatings for piping and equipment
that will not have field-applied finish.

Use nonmetallic coatings on attachments for electrolytic protection where attachments
are in direct contact with copper tubing.

Use carbon steel pipe hangers and supports and metal trapeze pipe hangers and
attachments for general service applications.

Use copper-plated pipe hangers for uninsulated copper piping and tubing.
Use padded hangers for piping that is subject to scratching.
Use thermal hanger shield inserts for insulated piping and tubing.

Horizontal Piping Hangers and Supports: Unless otherwise indicated and except as
specified in piping system Sections, install the following types:

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or
insulated, stationary pipes NPS 1/2 to NPS 30.

2. Yoke-Type Pipe Clamps (MSS Type 2): For suspension of up to 1050 deg F,pipes
NPS 4 to NPS 24, requiring up to 4 inches of insulation.
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10.

1.

12.

13.

14.

15.

16.

17.

Carbon- or Alloy steel, Double-Bolt Pipe Clamps (MSS Type 3): For suspension of
pipes NPS 3/4 to NPS 36, requiring clamp flexibility and up to 4 inches of
insulation.

Steel Pipe Clamps (MSS Type 4): For suspension of cold and hot pipes NPS 1/2 to
NPS 24 if little or no insulation is required.

Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow
off-center closure for hanger installation before pipe erection.

Adjustable, Swivel Split or Solid-Ring Hangers (MSS Type 6): For suspension of
noninsulated, stationary pipes NPS 3/4 to NPS 8.

Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated,
stationary pipes NPS 1/2 to NPS 8.

Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of
noninsulated, stationary pipes NPS 1/2 to NPS 8.

Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 8.

Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension
of noninsulated, stationary pipes NPS 3/8 to NPS 3.

U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 30.

Clips (MSS Type 26): For support of insulated pipes not subject to expansion or
contraction.

Pipe Saddle Supports (MSS Type 36): For support of pipes NPS 4 to NPS 36, with
steel pipe base stanchion support and cast iron floor flange or carbon steel plate.

Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4 to NPS 36,
with steel pipe base stanchion support and cast iron floor flange or carbon steel
plate, and with U-bolt to retain pipe.

Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for
pipes NPS 2-1/2 to NPS 36 if vertical adjustment is required, with steel pipe base
stanchion support and cast iron floor flange.

Single-Pipe Rolls (MSS Type 41): For suspension of pipes NPS 1 to NPS 30, from
two rods if longitudinal movement caused by expansion and contraction might
occur.

Gerard Associates Consulting Engineers, P.C.



VILLAGE OF HAVERSTRAW COMMUNITY CENTER SECTION 230529

T-10

18.

19.

20.

21.

Adjustable Roller Hangers (MSS Type 43): For suspension of pipes NPS 2-1/2 to
NPS 24, from single rod if horizontal movement caused by expansion and
contraction might occur.

Complete Pipe Rolls (MSS Type 44): For support of pipes NPS 2 to NPS 42 if
longitudinal movement caused by expansion and contraction might occur but
vertical adjustment is not necessary.

Pipe Roll and Plate Units (MSS Type 45): For support of pipes NPS 2 to NPS 24 if
small horizontal movement caused by expansion and contraction might occur and
vertical adjustment is not necessary.

Adjustable Pipe Roll and Base Units (MSS Type 46): For support of pipes NPS 2 to
NPS 30 if vertical and lateral adjustment during installation might be required in
addition to expansion and contraction.

J. Vertical Piping Clamps: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.

Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4
to NPS 24.

Carbon- or Alloy steel Riser Clamps (MSS Type 42): For support of pipe risers
NPS 3/4 to NPS 24 if longer ends are required for riser clamps.

K. Hanger Rod Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.

2.

5.

Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.
Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.

Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types
of building attachments.

Steel Weldless Eye Nuts (MSS Type 17): For 120 to 450 deg F piping installations.

L. Building Attachments: Unless otherwise indicated and except as specified in piping
system Sections, install the following types:

1.

Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to
suspend pipe hangers from concrete ceiling.

Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-
joist construction, to attach to top flange of structural shape.
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12.

13.

14.

15.

Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of
beams, channels, or angles.

Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of
beams.

Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if
loads are considerable and rod sizes are large.

C-Clamps (MSS Type 23): For structural shapes.

Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required
tangent to flange edge.

Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.

Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel
I-beams for heavy loads.

Linked steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of
steel I-beams for heavy loads, with link extensions.

Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to
structural steel.

Welded Steel Brackets: For support of pipes from below or for suspending from
above by using clip and rod. Use one of the following for indicated loads:

a.  Light (MSS Type 31): 750 Ib.

b.  Medium (MSS Type 32): 1500 Ib.

c.  Heavy (MSS Type 33): 3000 Ib.

Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.

Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is
required.

Horizontal Travelers (MSS Type 58): For supporting piping systems subject to
linear horizontal movement where headroom is limited.

M. Saddles and Shields: Unless otherwise indicated and except as specified in piping system
Sections, install the following types:

1.

Steel Pipe Covering Protection Saddles (MSS Type 39): To fill interior voids with
insulation that matches adjoining insulation.
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2.

3.

Protection Shields (MSS Type 40): Of length recommended in writing by
manufacturer to prevent crushing insulation.

Thermal Hanger Shield Inserts: For supporting insulated pipe.

N.  Spring Hangers and Supports: Unless otherwise indicated and except as specified in
piping system Sections, install the following types:

I.

Restraint-Control Devices (MSS Type 47): Where indicated to control piping
movement.

Spring Cushions (MSS Type 48): For light loads if vertical movement does not
exceed 1-1/4 inches.

Spring-Cushion Roll Hangers (MSS Type 49): For equipping Type 41, roll hanger
with springs.

Spring Sway Braces (MSS Type 50): To retard sway, shock, vibration, or thermal
expansion in piping systems.

Variable-Spring Hangers (MSS Type 51): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system
from hanger.

Variable-Spring Base Supports (MSS Type 52): Preset to indicated load and limit
variability factor to 25 percent to allow expansion and contraction of piping system
from base support.

Variable-Spring Trapeze Hangers (MSS Type 53): Preset to indicated load and
limit variability factor to 25 percent to allow expansion and contraction of piping
system from trapeze support.

Constant Supports: For critical piping stress and if necessary to avoid transfer of
stress from one support to another support, critical terminal, or connected
equipment. Include auxiliary stops for erection, hydrostatic test, and load-
adjustment capability. These supports include the following types:

a.  Horizontal (MSS Type 54): Mounted horizontally.
b.  Vertical (MSS Type 55): Mounted vertically.

c.  Trapeze (MSS Type 56): Two vertical type supports and one trapeze
member.

O. Comply with MSS SP-69 for trapeze pipe hanger selections and applications that are not
specified in piping system Sections.

Gerard Associates Consulting Engineers, P.C.



VILLAGE OF HAVERSTRAW COMMUNITY CENTER SECTION 230529
T-13

P.  Comply with MFMA-103 for metal framing system selections and applications that are
not specified in piping system Sections.

Q. Use powder-actuated fasteners or mechanical-expansion anchors instead of building
attachments where required in concrete construction.

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

PART 1 GENERAL

1.1

A.

1.2

1.3

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.  Equipment labels.

2.  Warning signs and labels.

3.  Pipe labels.

4.  Stencils.

5. Valve tags.

6.  Warning tags.

SUBMITTALS

Product Data: For each type of product indicated.

Samples: For color, letter style, and graphic representation required for each
identification material and device.

Equipment Label Schedule: Include a listing of all equipment to be labeled with the
proposed content for each label.

Valve numbering scheme.
Valve Schedules: For each piping system to include in maintenance manuals.
COORDINATION

Coordinate installation of identifying devices with completion of covering and pamtmg
of surfaces where devices are to be applied.

Coordinate installation of identifying devices with locations of access panels and doors.

Install identifying devices before installing acoustical ceilings and similar concealment.
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PART 2 PRODUCTS
2.1 EQUIPMENT LABELS
A.  Plastic Labels for Equipment:
I. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical
engraving, 1/8 inch thick, and having predrilled holes for attachment hardware.
2. Letter Color: White.
3. Background Color: Black.
4.  Maximum Temperature: Able to withstand temperatures up to 250 deg F.
5. Minimum Label Size: Length and width vary for required label content, but not less
than 2-1/2 by 3/4 inch.
6.  Minimum Letter Size: 1/2 inch
7.  Fasteners: Stainless steel rivets or self-tapping screws.
8.  Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.
B. Label Content: Include equipment's unique equipment number.
2.2 WARNING SIGNS AND LABELS
A. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving,
1/8 inch] thick, and having predrilled holes for attachment hardware.
B.  Letter Color: White.
C.  Background Color: Red.
D. Maximum Temperature: Able to withstand temperatures up to 160 deg F.
E. Minimum Label Size: Length and width vary for required label content, but not less than
2-1/2 by 3/4 inch.
F.  Minimum Letter Size: 1/2 inch
G. Fasteners: Stainless steel rivets or self-tapping screws.
H. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.
L Label Content: Include caution and warning information, plus emergency notification

instructions.
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PIPE LABELS

General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with
lettering indicating service, and showing flow direction.

Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference
of pipe and to attach to pipe without fasteners or adhesive.

Self-Adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive
backing.

Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, and an arrow indicating flow direction.

1.  Flow-Direction Arrows: Integral with piping system service lettering to
accommodate both directions, or as separate unit on each pipe label to indicate flow
direction.

2. Lettering Size: At least 1-1/2 inches high.
STENCILS

Stencils: Prepared with letter sizes according to ASME A13.1 for piping; minimum letter
height of 1-1/4 inches for ducts; and minimum letter height of 3/4 inch for access panel
and door labels, equipment labels, and similar operational instructions.

1. Stencil Material: Fiberboard or metal.

2. Stencil Paint: Exterior, gloss, acrylic enamel black unless otherwise indicated. Paint
may be in pressurized spray can form.

3. Identification Paint: Exterior, acrylic enamel in colors according to ASME A13.1
unless otherwise indicated.

VALVE TAGS

Valve Tags: Stamped or engraved with 1/4 inch letters for piping system abbreviation
and 1/2 inch numbers.

1.  Tag Material: Brass, 0.032 inch minimum thickness, and having predrilled or
stamped holes for attachment hardware.

2.  Fasteners: Brass wire link or beaded chain; or S-hook.

Valve Schedules: For each piping system, on 8-1/2-by-11 inch bond paper. Tabulate
valve number, piping system, system abbreviation (as shown on valve tag), location of
valve (room or space), normal operating position (open, closed, or modulating), and
variations for identification. Mark valves for emergency shutoff and similar special uses.
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1. Valve tag schedule shall be included in operation and maintenance data.

WARNING TAGS

Warning Tags: Preprinted or partially preprinted, accident-prevention tags, of plasticized
card stock with matte finish suitable for writing.

1. Size: 3 by 5-1/4 inches minimum.
2.  Fasteners: Reinforced grommet and wire or string.

3.  Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or
"DO NOT OPERATE."

4,  Color: Yellow background with black lettering.

PART 3 EXECUTION

3.1

A.

3.2

PREPARATION

Clean piping and equipment surfaces of substances that could impair bond of
identification devices, including dirt, oil, grease, release agents, and incompatible
primers, paints, and encapsulants.

EQUIPMENT LABEL INSTALLATION

Install or permanently fasten labels on each major item of mechanical equipment.
Locate equipment labels where accessible and visible.

PIPE LABEL INSTALLATION

Locate pipe labels where piping is exposed or above accessible ceilings in finished
spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and
plenums; and exterior exposed locations as follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal
units. Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and inaccessible enclosures.

4. At access doors, manholes, and similar access points that permit view of concealed
piping.

5. Near major equipment items and other points of origination and termination.
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3.5

3.6

6.  Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet
in areas of congested piping and equipment.

7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.
DUCT LABEL INSTALLATION

Stenciled Duct Label Option: Stenciled labels, showing service and flow direction.
Locate labels on ductwork in penthouses only.

VALVE TAG INSTALLATION

Install tags on valves and control devices in piping systems, except check valves; valves
within factory-fabricated equipment units; hose connections; and HVAC terminal devices
and similar roughing-in connections of end-use fixtures and units. List tagged valves in a
valve schedule.

Valve Tag Application Schedule: Tag valves according to size, shape, and color scheme
and with captions similar to those indicated in the following subparagraphs:

1. Valve Tag Size and Shape:
a. 1-1/2 inches round.
2. Valve Tag Color:
a.  Natural
3. Letter Color:
a. Black
WARNING TAG INSTALLATION

Write required message on, and attach warning tags to, equipment and other items where
required.

END OF SECTION

Gerard Associates Consulting Engineers, P.C.



VILLAGE OF HAVERSTRAW COMMUNITY CENTER SECTION 230593

T-1

SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL

1.1

A.

1.2

1.3

m Y oo ow

1.4

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.  Balancing Air Systems:

a.  Constant-volume air systems.
DEFINITIONS
AABC: Associated Air Balance Council.
NEBB: National Environmental Balancing Bureau.
TAB: Testing, adjusting, and balancing.
TABB: Testing, Adjusting, and Balancing Bureau.
TAB Specialist: An entity engaged to perform TAB Work.
SUBMITTALS

Qualification Data: Within 45 days of Contractor's Notice to Proceed, submit
documentation that the TAB contractor and this Project's TAB team members meet the
qualifications specified in "Quality Assurance” Article.

Certified TAB reports.

Sample report forms.

Instrument calibration reports, to include the following:
1.  Instrument type and make.

2. Serial number.

3.  Application.
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1.5

1.6

1.7

4, Dates of use.
5. Dates of calibration.
QUALITY ASSURANCE

TAB Contractor Qualifications: Engage a TAB entity certified by AABC, NEBB, or
TABB.

1.  TAB Field Supervisor: Employee of the TAB contractor and certified by AABC,
NEBB, or TABB.

2. TAB Technician: Employee of the TAB contractor and who is certified by
AABC, NEBB, or TABB as a TAB technician.

TAB Report Forms: Use standard TAB contractor's forms approved by Engineer.

Instrumentation Type, Quantity, Accuracy, and Calibration: As described in
ASHRAE 111, Section 5, "Instrumentation."”

PROJECT CONDITIONS

Full Owner Occupancy: Owner will occupy the site and existing building during entire
TAB period. Cooperate with Owner during TAB operations to minimize conflicts with
Owner's operations.

COORDINATION

Notice: Provide three days' advance notice for each test. Include scheduled test dates
and times.

Perform TAB after leakage and pressure tests on air and water distribution systems have
been satisfactorily completed.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTION

3.1

A.

TAB SPECIALISTS

Subject to compliance with requirements, available TAB contractors that may be
engaged include, but are not limited to, the following:

1. dL FlowTech Inc.

2. Approved Equal.
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EXAMINATION

Examine the Contract Documents to become familiar with Project requirements and to
discover conditions in systems' designs that may preclude proper TAB of systems and
equipment.

Examine systems for installed balancing devices, such as test ports, gage cocks,
thermometer wells, flow control devices, balancing valves and fittings, and manual
volume dampers. Verify that locations of these balancing devices are accessible.

Examine the approved submittals for HVAC systems and equipment.

Examine design data including HVAC system descriptions, statements of design
assumptions for environmental conditions and systems' output, and statements of
philosophies and assumptions about HVAC system and equipment controls.

Examine equipment performance data including fan curves.

Examine system and equipment installations and verify that field quality control testing,
cleaning, and adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

Examine HVAC equipment and filters and verify that bearings are greased, belts are
aligned and tight, and equipment with functioning controls is ready for operation.

Examine terminal units, such as variable air volume boxes, and verify that they are
accessible and their controls are connected and functioning.

Examine strainers. Verify that startup screens are replaced by permanent screens with
indicated perforations.

Examine operating safety interlocks and controls on HVAC equipment.

Report deficiencies discovered before and during performance of TAB procedures.
Observe and record system reactions to changes in conditions. Record default set points
if different from indicated values.

PREPARATION

Complete system readiness checks and prepare reports. Verify the following:
1. Permanent electrical power wiring is complete.

2. Automatic temperature control systems are operational.

3. Equipment and duct access doors are securely closed.
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3.5

4.  Balance and fire dampers are open.

5. Windows and doors can be closed so indicated conditions for system operations
can be met.

GENERAL PROCEDURES FOR TESTING AND BALANCING

Perform testing and balancing procedures on each system according to the procedures
contained in AABC's "National Standards for Total System Balance", NEBB's
"Procedural Standards for Testing, Adjusting,

and Balancing of Environmental Systems", or SMACNA's "HVAC Systems - Testing,
Adjusting, and Balancing" and in this Section.

1.  Comply with requirements in ASHRAE 62.1-2004, Section7.2.2, "Air
Balancing."

Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary for TAB procedures.

1. After testing and balancing, patch probe holes in ducts with same material and
thickness as used to construct ducts.

2. After testing and balancing, install test ports and duct access doors that comply
with requirements in Division 23 Section, "Air Duct Accessories.”

3. Install and join new insulation that matches removed materials. Restore
insulation, coverings, vapor barrier, and finish according to Division 23 Section,
"HVAC Insulation.”

Mark equipment and balancing devices, including damper control positions, valve
position indicators, fan speed control levers, and similar controls and devices, with paint
or other suitable, permanent identification material to show final settings.

Take and report testing and balancing measurements in inch-pound (IP) units.
GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes
with required fan volumes.

Prepare schematic diagrams of systems' "as-built" duct layouts.

For variable air volume systems, develop a plan to simulate diversity.
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3.6

Determine the best locations in main and branch ducts for accurate duct airflow
measurements.

Check airflow patterns from the outdoor air louvers and dampers and the return and
exhaust air dampers through the supply fan discharge and mixing dampers.

Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
Verify that motor starters are equipped with properly sized thermal protection.

Check dampers for proper position to achieve desired airflow path.

Check for airflow blockages.

Check condensate drains for proper connections and functioning.

Check for proper sealing of air handling unit components.

Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."
PROCEDURES FOR CONSTANT VOLUME AIR SYSTEMS

Adjust fans to deliver total indicated airflows within the maximum allowable fan speed
listed by fan manufacturer.

1. Measure total airflow.

a.  Where sufficient space in ducts is unavailable for Pitot-tube traverse
measurements, measure airflow at terminal outlets and inlets and calculate
the total airflow.

2. Measure fan static pressures as follows to determine actual static pressure:

a.  Measure outlet static pressure as far downstream from the fan as practical
and upstream from restrictions in ducts such as elbows and transitions.

b.  Measure static pressure directly at the fan outlet or through the flexible
connection.

c.  Measure inlet static pressure of single inlet fans in the inlet duct as near the
fan as possible, upstream from the flexible connection, and downstream
from duct restrictions.

d.  Measure inlet static pressure of double inlet fans through the wall of the
plenum that houses the fan.

3.  Measure static pressure across each component that makes up an air handling
unit, rooftop unit, and other air handling and treating equipment.
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a.  Report the cleanliness status of filters and the time static pressures are
measured.

4.  Review Record Documents to determine variations in design static pressures
versus actual static pressures. Calculate actual system effect factors. Recommend
adjustments to accommodate actual conditions.

5. Do not make fan speed adjustments that result in motor overload. Consult
equipment manufacturers about fan speed safety factors. Modulate dampers and
measure fan motor amperage to ensure that no overload will occur. Measure
amperage in full cooling, full heating, economizer, and any other operating mode
to determine the maximum required brake horsepower.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to
indicated airflows within specified tolerances.

1. Measure airflow of submain and branch ducts.

a.  Where sufficient space in submain and branch ducts is unavailable for Pitot-
tube traverse measurements, measure airflow at terminal outlets and inlets
and calculate the total airflow for that zone.

2. Measure static pressure at a point downstream from the balancing damper, and
adjust volume dampers until the proper static pressure is achieved.

3.  Remeasure each submain and branch duct after all have been adjusted. Continue
to adjust submain and branch ducts to indicated airflows within specified
tolerances.

Measure air outlets and inlets without making adjustments.

1. Measure terminal outlets using a direct reading hood or outlet manufacturer's
written instructions and calculating factors.

Adjust air outlets and inlets for each space to indicated airflows within specified
tolerances of indicated values. Make adjustments using branch volume dampers rather
than extractors and the dampers at air terminals.

1.  Adjust each outlet in same room or space to within specified tolerances of
indicated quantities without generating noise levels above the limitations
prescribed by the Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.
PROCEDURES FOR HEAT TRANSFER COILS

Measure, adjust, and record the following data for each water coil:
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1.  Entering and leaving water temperature.

2. Water flow rate.

3. Water pressure drop.

4.  Dry bulb temperature of entering and leaving air.

5.  Wet bulb temperature of entering and leaving air for cooling coils.
6. Airflow.

7. Air pressure drop.

Measure, adjust, and record the following data for each refrigerant coil:
1. Dry bulb temperature of entering and leaving air.

2. Wet bulb temperature of entering and leaving air.

3. Airflow.

4.  Air pressure drop.

5.  Refrigerant suction pressure and temperature.

TOLERANCES

Set HVAC system's air flow rates within the following tolerances:

1. Supply Fans and Equipment with Fans: Plus or minus 10 percent.
2. Air Outlets and Inlets: Plus or minus 10 percent.

FINAL REPORT

General: Prepare a certified written report; tabulate and divide the report into separate
sections for tested systems and balanced systems.

1.  Include a certification sheet at the front of the report's binder, signed and sealed
by the certified testing and balancing engineer.

2. Include a list of instruments used for procedures, along with proof of calibration.
General Report Data: In addition to form titles and entries, include the following data:

1. Title page.
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10.

11.

12.
13.

14.

15.

Name and address of the TAB contractor.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.

Table of Contents with the total number of pages defined for each section of the
report. Number each page in the report.

Summary of contents including the following:
a.  Indicated versus final performance.
b.  Notable characteristics of systems.

c.  Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.
Data for terminal units, including manufacturer's name, type, size, and fittings.

Notes to explain why certain final data in the body of reports vary from indicated
values.

Test conditions for fans and pump performance forms including the following:
a.  Settings for outdoor-, return-, and exhaust air dampers.

b.  Conditions of filters.

c.  Cooling coil, wet and dry bulb conditions.

d.  Face and bypass damper settings at coils.

e. Fan drive settings including settings and percentage of maximum pitch
diameter.
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f.

g.
h.

Inlet vane settings for variable air volume systems.
Settings for supply air, static pressure controller.

Other system operating conditions that affect performance.

C. System Diagrams: Include schematic layouts of air distribution systems. Present each
system with single line diagram and include the following:

1. Quantities of outdoor, supply, return, and exhaust airflows.

2. Duct, outlet, and inlet sizes.

3. Position of balancing devices.

D. Packaged (RTU) Unit Test Reports: For units with coils, include the following:

1. Unit Data:

a.

b.

J

k.

Unit identification.

Location.

Make and type.

Model number and unit size.
Manufacturer's serial number.

Unit arrangement and class.
Discharge arrangement.

Sheave make, size in inches, and bore.

Center-to-center dimensions of sheave, and amount of adjustments in
inches.

Number, make, and size of belts.

Number, type, and size of filters.

2. Motor Data:

a.

b.

Motor make, and frame type and size.

Horsepower and rpm.
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c. Volts, phase, and hertz.
d.  Full load amperage and service factor.
e. Sheave make, size in inches, and bore.
f. Center-to-center dimensions of sheave, and amount of adjustments in
inches.

3. Test Data (Indicated and Actual Values):
a.  Total air flow rate in cfm.
b.  Total system static pressure in inches wg.
c.  Fanrpm.
d.  Discharge static pressure in inches wg.
e.  Filter static pressure differential in inches wg.
f. Cooling coil static pressure differential in inches wg.
g.  Heating coil static pressure differential in inches wg.
h.  Outdoor airflow in cfm.
1. Return airflow in cfm.
j- Outdoor air damper position.
k.  Return air damper position.
L Exhaust air damper position.
4.  Test Data (Indicated and Actual Values):
a.  Air flow rate in cfm.
b.  Average face velocity in fpm.
c.  Air pressure drop in inches wg.
d.  Outdoor air, wet and dry bulb temperatures in deg F.
e.  Return air, wet and dry bulb temperatures in deg F.

f. Entering air, wet and dry bulb temperatures in deg F.
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g.  Leaving air, wet and dry bulb temperatures in deg F.
h.  Water pressure differential in feet of head or psig.

I Refrigerant expansion valve and refrigerant types.

J- Refrigerant suction pressure in psig.

k. Refrigerant suction temperature in deg F.

E. Round and Rectangular Duct Traverse Reports: Include a diagram with a grid
representing the duct cross section and record the following:

1. Report Data:
a. System and air handling unit number.
b.  Location and zone.
c.  Traverse air temperature in deg F.
d.  Duct static pressure in inches wg.
e.  Ductsize in inches.
f.  Duct area in sq. ft.
g.  Indicated air flow rate in cfm.
h.  Indicated velocity in fpm.
1. Actual air flow rate in cfm.
J- Actual average velocity in fpm.
k.  Barometric pressure in psig.
3.10  ADDITIONAL TESTS

A. Seasonal Periods: If initial TAB procedures were not performed during near-peak
summer and winter conditions, perform additional TAB during near-peak summer and
winter conditions.

END OF SECTION
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SECTION 230900 - INSTRUMENTATION AND CONTROL FOR HVAC

PART 1 GENERAL

1.1

1.2

1.3

RELATED DOCUMENTS

. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

. This Section includes control equipment for HVAC systems and components, including

control components for terminal heating and cooling units not supplied with factory-
wired controls.

. Related Sections include the following:

1.  Division 23 Section, "Meters and Gages for HVAC Piping" for measuring
equipment that relates to this Section.

2. Division 23 Section, "Sequence of Operations for HVAC Controls" for
requirements that relate to this Section.

SUBMITTALS

. Product Data: Include manufacturer's technical literature for each control device.

Indicate dimensions, capacities, performance characteristics, electrical characteristics,
finished for materials, and installation and startup instructions for each type of product
indicated.

1.  Controlled Systems: Instrumentation list with element name, type of device,
manufacturer, model number, and product data. Include written description of
sequence of operation, including schematic diagram.

. Shop Drawings: Detail equipment assemblies and indicate dimensions, wrights, loads,

required clearances, method of field assembly, components, and location and size of
each field connection.

1.  Schematic flow diagrams showing fans, pumps, coils, dampers, valves, and
control devices.

2. Wiring Diagrams: Power, signal and control wiring.
3. Details of control panel faces, including controls, instruments and labeling.

4.  Written description of sequence of operation.
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1.4

1.5

1.6

5. Schedule of valves, including flow characteristics.

. Operation and Maintenance Data: For HVAC instrumentation and control system to

include in emergency, operation and maintenance manuals. In addition to items
specified in Division 01 Section, "Operation and Maintenance Data," include the
following:

1. Maintenance instructions and lists of spare parts for each type of control device
and compressed air station.

2.  Interconnection wiring diagrams with identified and numbered system
components and devices.

3. Keyboard illustrations and step-by-step procedures indexed for each operator
function.

4.  Inspection period, cleaning methods, cleaning materials recommended, and
calibration tolerances.

5. Calibration records and list of setpoints.

QUALITY ASSURANCE

. Installer Qualifications: Automatic control system manufacturer's authorized

representative who is trained and approved for installation of system components
required for this Project.

. Electrical Components, Devices and Accessories: Listed and labeled as defined in

NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

DELIVERY, STORAGE AND HANDLING

. Factory-Mounted Components: Where control devices specified in this Section are

indicated to be factory mounted on equipment, arrange for shipping of control devices
to equipment manufacturer.

COORDINATION

. Coordinate location of thermostats, humidistats, and other exposed control sensors with

plans and room details before installation.

. Coordinate equipment with Division 26 Section, "Motor Control Centers" to achieve

compatibility with motor starters and annunciation devices.

. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.

Concrete, reinforcement and formwork requirements are specified in Division 03
Section, "Cast-in-Place Concrete."
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PART 2 PRODUCTS

2.1 THERMOSTATS

A. Electric, solid-state, microcomputer-based room thermostat with remote sensor.

I.

Automatic switching from heating to cooling.

2. Preferential rate control to minimize overshoot and deviation from setpoint.
3. Setup for four separate temperatures per day.
4.  Instant override of setpoint for continuous or timed period from one hour to 31
days.
5. Short-cycle protection.
6.  Programming based on every day of the week.
7.  Selection features include degree F or degree C display, 12 or 24 hour clock,
keyboard disable, remote sensor, and fan on-auto.
8.  Battery replacement without program loss.
9.  Thermostat display features include the following:
a.  Time of day.
b.  Actual room temperature.
c.  Programmed temperature.
d.  Programmed time.
e.  Duration of timed override.
f. Day of week.
g.  System mode indications include "heating," "off," "fan auto," and "fan on."
2.2 DAMPERS

A. Dampers: AMCA-rated, parallel opposed-blade design; 0.108-inch-minimum thick,
galvanized-steel or 0.125-inch-minimum thick, extruded-aluminum frames with holes
for duct mounting; damper blades shall not be less than 0.064 inch thick galvanized
steel with maximum blade width of 8 inches and length of 48 inches.
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1. Secure blades to 1/2 inch diameter, zinc-plated axles using zinc-plated hardware,
with oil-impregnated sintered bronze blade bearings, blade-linkage hardware of
zinc-plated steel and brass, ends sealed against spring-stainless-steel blade
bearings, and thrust bearings at each end of every blade.

2. Operating Temperature Range: From minus 40 to plus 200 deg F.
3.  Edge Seals, Standard Pressure Applications: Closed-cell neoprene.

4. Edge Seals, Low-Leakage Applications: Use inflatable blade edging or
replaceable rubber blade seals and spring-loaded stainless-steel side seals, rated
for leakage at less than 10 c¢fm per sq. ft. of damper area, at differential pressure
of 4-inch wg when damper is held by torque of 50 in. x Ibf; when tested according
to AMCA 500D.

PART 3 EXECUTION

3.1

INSTALLATION

Verify location of thermostats, and other exposed control sensors with Drawings and
room details before installation. Install devices 78 inches above gymnasium padding.

1. Install averaging elements in ducts and plenums in crossing or zigzag pattern.
Install wire guards on sensor in gymnasium.

Install labels and nameplates to identify control components according to Division 23
Section "Identification for HVAC Piping and Equipment.”

3.2 ELECTRICAL WIRING AND CONNECTION INSTALLATION

A.

Install raceways, boxes, and cabinets according to Division 26 Section "Raceway and
Boxes for Electrical Systems."

Install building wire and cable according to Division 26 Section "Low-Voltage
Electrical Power Conductors and Cables."”

Install signal and communication cable according to Division27 Section
"Communications Horizontal Cabling."

1. Conceal cable, except in mechanical rooms and areas where other conduit and
piping are exposed.

2. Install exposed cable in conduit.

3.  Install concealed cable in raceway.
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4. Number-code or color-code conductors for future identification and service of
control system, except local individual room control cables.
5. Install wire and cable with sufficient slack and flexible connections to allow for
vibration of piping and equipment.
FIELD QUALITY CONTROL

. Manufacturer's Field Service: Engage a factory-authorized service representative to

inspect, test, and adjust field-assembled components and equipment installation,
including connections, and to assist in field testing. Report results in writing.

. Replace damaged or malfunctioning controls and equipment and repeat testing

procedures.

ADJUSTING

1.

2.

. Calibrating and Adjusting:

Calibrate instruments.

Make three-point calibration test for both linearity and accuracy for each analog
instrument.

Calibrate  equipment and procedures using manufacturer's  written
recommendations and instruction manuals. Use test equipment with accuracy at
least double that of instrument being calibrated.

Temperature:

a. Calibrate resistance temperature transmitters at 0, 50, and 100 percent of
span using a precision-resistance source.

b.  Calibrate temperature switches to make or break contacts.

Stroke and adjust control valves and dampers without positioners, following the
manufacturer's recommended procedure, so that valve or damper is 100 percent
open and closed.

Stroke and adjust control valves and dampers with positioners, following
manufacturer's recommended procedure, so that valve and damper is 0, 50, and
100 percent closed.

Provide diagnostic and test instruments for calibration and adjustment of system.

Provide written description of procedures and equipment for calibrating each type
of instrument. Submit procedures review and approval before initiating startup
procedures.
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3.5 DEMONSTRATION

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

END OF SECTION
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SECTION 230993 - SEQUENCE OF OPERATIONS FOR HVAC CONTROLS

PART 1 GENERAL

1.1

1.2

1.3

A.

SECTION INCLUDES
Complete system of automatic controls.
SUBMITTALS

Shop Drawings: Indicate operating data, system diagrams, wiring diagrams, and
description of operating sequences. Include sizing of components as requested.

Product Data: Provide data for each manufactured component.

Operating and Maintenance Instructions: Include relevant instructions. Provide three
copies to owner, either bound, or in 3 ring binder.

WARRANTY

Provide one-year manufacturer's warranty on all components, two-year warranty of all
DDC controllers.

PART 2 PRODUCTS

2.1

2.2

SYSTEM MANUFACTURERS

This contractor shall hire manufacturer’s representative to furnish complete engineered
control system diagrams and system function descriptions. Manufacturer’s
representative shall calibrate and set all control apparatus. Test all controls and submit
documentation on all set points for Engineer’s approval.

This contractor shall instruct building owner and key personnel on control system
functions and set point procedures. Submit 3 booklets stating controls set-point
procedure for Engineer’s approval.

This contractor shall furnish and install all necessary equipment, relays, aquastats,
controllers, motorized valves, sensors, transformers, zone valves, thermostats with
interconnecting wiring, conduits and control equipment to accomplish control functions
herein after described for complete and operable control systems.

CONTROL WIRING

This contractor shall furnish and install all control wiring at (24v), including
conductors, transformers, conduits, junction boxes and appurtenances, as necessary for
complete and operable control systems.
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24

. All exposed (24v) control wiring shall be run in EMT unless otherwise approved by

engineer. Final connections may be (MC) metal clad cable, or seal tight in wet
locations. 18 gauge plenum cable may be run in concealed locations.

POWER WIRING

. HVAC contractor shall hire licensed electrician in Rockland County, N.Y. to wire all

control equipment and devices requiring power (120/208 volts). Including conductors,
conduits, junction boxes, panel boards, breakers and all associated appurtenances
necessary to render systems complete and operable.

. All power wiring shall be run in EMT unless otherwise approved by Engineer final

connections may be (MC) metal clad cable or seal tight in wet locations.

AIR HANDLER (AHU-1,2)

. Heating (Occupied)

1. During morning warm-up 2-way modulating valve shall open and the OA damper
is closed. As the space temperature rises into the operating range, OA damper shall
modulate to allow specified ventilation to space (see Air Handler Schedule on
drawing (M15). The air handler discharge air sensor shall control the 2-way
modulating valve to maintain a 68 deg F discharge air temperature. When space
thermostat calls for heat, contacts shall close energizing air handler heating coil
control valve, boiler and system pump. Maximum discharge air temperature (120
deg F). Upon satisfaction of thermostat, air handler heat control valve shall be de-
energized. Air handler shall be under control by the discharge air controller.

B. Cooling (Occupied Mode):

1. During morning cool down OA damper is closed, 1st stage cooling contacts shall
close energizing st stage cooling; upon further rise in space temperature, 2nd
stage cooling contacts shall close energizing 2nd stage cooling. As space
temperature drops into operating range, outdoor air damper shall modulate to allow
specified ventilation to space. When room sensor senses a rise in space
temperature above thermostat setpoint, 1st, and 2nd stage cooling shall follow
sequence above to meet conditions of the space.

C. Heating/Cooling (Unoccupied Mode):

1. Outdoor air damper shall close. Air Handler fan shall cycle with unit.

PART 3 EXECUTION

3.1

INSTALLATION

A. Install materials in accordance with manufacturer's instructions.
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B. Check and verify location of thermostats and sensors with plans and room details
before installation. Locate sensor in gymnasium 78 inches above floor. Verify exact

mounting height with Engineer prior to installation.

C. Commissioning:  After installation, test and calibrate equipment to demonstrate
operation of functions described above under sequence of operation by manufacturer’s
certified service technician.

END OF SECTION
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SECTION 233113 - METAL DUCTS

PART 1 GENERAL

1.1

A.

1.2

1.3

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. Single-wall rectangular ducts and fittings.
2. Single-wall round ducts and fittings.

Sheet metal materials.

W

4. Duct liner.

5. Sealants and gaskets.
6.  Hangers and supports.
Related Sections:

1.  Division 23 Section, "Testing, Adjusting, and Balancing for HVAC" for testing,
adjusting, and balancing requirements for metal ducts.

2. Division 23 Section, "Air Duct Accessories" for dampers, sound control devices,
duct mounting access doors and panels, turning vanes, and flexible ducts.

PERFORMANCE REQUIREMENTS

Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and
joint construction, reinforcements, and hangers and supports, shall comply with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and
performance requirements and design criteria indicated in "Duct Schedule" Article.

Structural Performance: Duct hangers and supports shall withstand the effects of gravity
loads and stresses within limits and under conditions described in SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible".

Airstream Surfaces: Surfaces in contact with the airstream shall comply with
requirements in ASHRAE 62.1-2004.
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SUBMITTALS

Product Data: For each type of the following products:

1.

Liners and adhesives.

2. Sealants and gaskets.

Shop Drawings:

1. Fabrication, assembly, and installation, including plans, elevations, sections,
components, and attachments to other work.

2. Factory- and shop-fabricated ducts and fittings.

3. Duct layout indicating sizes, configuration, liner material, and static pressure
classes.

4.  Elevation of top of ducts.

5.  Dimensions of main duct runs from building grid lines.

6.  Fittings.

7. Reinforcement and spacing.

8.  Seam and joint construction.

9.  Penetrations through fire rated and other partitions.

10. Equipment installation based on equipment being used on Project.

11. Locations for duct accessories, including dampers, turning vanes, and access
doors and panels.

12.  Hangers and supports, including methods for duct and building attachment and

vibration isolation.

Delegated-Design Submittal:

1.

2.

Sheet metal thicknesses.
Joint and seam construction and sealing.
Reinforcement details and spacing.

Materials, fabrication, assembly, and spacing of hangers and supports.
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Coordination Drawings: Plans, drawn to scale, on which the following items are shown
and coordinated with each other, using input from installers of the items involved:

1.  Duct installation in congested spaces, indicating coordination with general
construction, building components, and other building services. Indicate proposed
changes to duct layout.

2. Suspended ceiling components.
3. Structural members to which duct will be attached.
4.  Size and location of initial access modules for acoustical tile.
5.  Penetrations of smoke barriers and fire rated construction.
6.  Items penetrating finished ceiling including the following:
a.  Lighting fixtures.
b.  Air outlets and inlets.
c.  Speakers.

d.  Sprinklers.

e.  Access panels.
f. Perimeter moldings.
Welding certificates.

Field quality control reports.
QUALITY ASSURANCE

Welding  Qualifications:  Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2004, Section 5 -
"Systems and Equipment" and Section 7 - "Construction and System Start-Up."

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1-
2004, Section 6.4.4 - "HVAC System Construction and Insulation.”
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PART 2 PRODUCTS

2.1

A.

22

SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS

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

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 1-4, "Transverse (Girth)
Joints," for static pressure class, applicable sealing requirements, materials involved,
duct support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 1-5, "Longitudinal Seams -
Rectangular Ducts," for static pressure class, applicable sealing requirements, materials
involved, duct support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."

Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select
types and fabricate according to SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Chapter 2, "Fittings and Other Construction," for static pressure
class, applicable sealing requirements, materials involved, duct support intervals, and
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

SINGLE-WALL ROUND DUCTS AND FITTINGS

General Fabrication Requirements: Comply with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible
Duct," based on indicated static pressure class unless otherwise indicated.

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.  Lindab Inc.

b.  McGill AirFlow LLC.

c.  SEMCO Incorporated.

d. Sheet Metal Connectors, Inc.

e.  Spiral Manufacturing Co., Inc.
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2.4

Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 3-2, "Transverse Joints -
Round Duct," for static pressure class, applicable sealing requirements, materials
involved, duct support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 3-1, "Seams - Round Duct
and Fittings," for static pressure class, applicable sealing requirements, materials
involved, duct support intervals, and other provisions in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible."

Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-4, "90 Degree Tees and
Laterals,” and Figure 3-5, "Conical Tees," for static pressure class, applicable sealing
requirements, materials involved, duct support intervals, and other provisions in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

SHEET METAL MATERIALS

General Material Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct
construction methods unless otherwise indicated. Sheet metal materials shall be free of
pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
1.  Galvanized Coating Designation: G60.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars;
black and galvanized.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less;
3/8-inch minimum diameter for lengths longer than 36 inches.

DUCT LINER

Flexible Elastomeric Duct Liner: Preformed, cellular, closed-cell, sheet materials
complying with ASTM C 534, Type II, Grade 1; and with NFPA 90A or NFPA 90B.

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. Aeroflex USA Inc.
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b.  Armacell LLC.
c. Rubatex International, LLC

Surface-Burning Characteristics: Maximum flame-spread index of 25 and
maximum smoke-developed index of 50 when tested according to UL 723;
certified by an NRTL.

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

a.  For indoor applications, use adhesive that has a VOC content of 50 g/L or
less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

B. Insulation Pins and Washers:

1.

Cupped-Head, Capacitor-Discharge-Weld Pins: Copper- or zinc-coated steel pin,
fully annealed for capacitor-discharge welding, 0.106-inch diameter shank, length
to suit depth of insulation indicated with integral 1-1/2-inch galvanized carbon
steel washer.

Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch-
thick galvanized steel; with beveled edge sized as required to hold insulation
securely in place but not less than 1-1/2 inches in diameter.

C.  Shop Application of Duct Liner: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 2-19, "Flexible Duct Liner Installation.”

I.

Adhere a single layer of indicated thickness of duct liner with at least 90 percent
adhesive coverage at liner contact surface area. Attaining indicated thickness with
multiple layers of duct liner is prohibited.

Apply adhesive to transverse edges of liner facing upstream that do not receive
metal nosing.

Butt transverse joints without gaps, and coat joint with adhesive.

Fold and compress liner in corners of rectangular ducts or cut and fit to ensure
butted-edge overlapping.

Do not apply liner in rectangular ducts with longitudinal joints, except at corners
of ducts, unless duct size and dimensions of standard liner make longitudinal
joints necessary.

Apply adhesive coating on longitudinal seams in ducts with air velocity of 2500
fpm.
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10.

Secure liner with mechanical fasteners 4 inches from corners and at intervals not
exceeding 12 inches transversely; at 3 inches from transverse joints and at
intervals not exceeding 18 inches longitudinally.

Secure transversely oriented liner edges facing the airstream with metal nosings
that have either channel or "Z" profiles or are integrally formed from duct wall.
Fabricate edge facings at the following locations:

a.  Fan discharges.
b.  Intervals of lined duct preceding unlined duct.

c.  Upstream edges of transverse joints in ducts where air velocities are higher
than 2500 fpm or where indicated.

Secure insulation between perforated sheet metal inner duct of same thickness as
specified for outer shell. Use mechanical fasteners that maintain inner duct at
uniform distance from outer shell without compressing insulation.

a. Sheet Metal Inner Duct Perforations: 3/32-inch diameter, with an overall
open area of 23 percent.

Terminate inner ducts with buildouts attached to fire damper sleeves, dampers,
turning vane assemblies, or other devices. Fabricated buildouts (metal hat
sections) or other buildout means are optional; when used, secure buildouts to
duct walls with bolts, screws, rivets, or welds.

SEALANT AND GASKETS

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

Two-Part Tape Sealing System:

1.

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

Tape Width: 3 inches.

Sealant: Modified styrene acrylic.
Water resistant.

Mold and mildew resistant.

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

Service: Indoor and outdoor.
Service Temperature: Minus 40 to plus 200 deg F.

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

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

C. Water-Based Joint and Seam Sealant:

1.

2.

(FS)

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

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

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

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

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

1.

2.

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

Grade: NS.

Class: 25.

Use: O.

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

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

1. Seal shall provide maximum leakage class of 3 c¢fm/100 sq. ft. at 1-inch wg and
shall be rated for 10-inch wg static pressure class, positive or negative.
2.  EPDM O-ring to seal in concave bead in coupling or fitting spigot.
3. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated
couplings and fitting spigots.
2.6 HANGERS AND SUPPORTS

A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.
Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and
Table 4-2, "Minimum Hanger Sizes for Round Duct."

C. Steel Cables for Galvanized Steel Ducts: Galvanized steel complying with
ASTM A 603.

D. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel,
and bolts designed for duct hanger service; with an automatic locking and clamping
device.

E. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws;
compatible with duct materials.

F.  Trapeze and Riser Supports:

1. Supports for Galvanized Steel Ducts: Galvanized steel shapes and plates.
PART 3 EXECUTION
3.1 DUCT INSTALLATION

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

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

C. Install round ducts in maximum practical lengths.

D. Install ducts with fewest possible joints.
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E.  Install factory- or shop-fabricated fittings for changes in direction, size, and shape and
for branch connections.

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

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

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

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

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

K.  Where ducts pass through fire-rated interior partitions and exterior walls, install fire
dampers. Comply with requirements in Division 23 Section, "Air Duct Accessories" for
fire and smoke dampers.

L. Protect duct interiors from moisture, construction debris and dust, and other foreign
materials.

3.2 INSTALLATION OF EXPOSED DUCTWORK
A.  Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

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

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

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

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

3.3 DUCT SEALING

A.  Seal ducts to the following seal classes according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible":
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3.5

3.6

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

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 4, "Hangers and Supports."”

Building Attachments: Concrete inserts, powder-actuated fasteners, or structural steel
fasteners appropriate for construction materials to which hangers are being attached.

1.  Install powder-actuated concrete fasteners after concrete is placed and completely
cured.

2. Use powder-actuated concrete fasteners for standard weight aggregate concretes
or for slabs more than 4 inches thick.

3. Do not use powder-actuated concrete fasteners for lightweight aggregate
concretes or for slabs less than 4 inches thick.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and
Table 4-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing;
install hangers and supports within 24 inches of each elbow and within 48 inches of
each branch intersection.

Hangers Exposed to View: Threaded rod and angle or channel supports.

Support vertical ducts with steel angles or channel secured to the sides of the duct with
welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum
intervals of 16 feet.

Install upper attachments to structures. Select and size upper attachments with pull-out,
tension, and shear capacities appropriate for supported loads and building materials
where used.

PAINTING

Paint interior of metal ducts that are visible through registers and grilles and that do not
have duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized
steel primer. Paint materials and application requirements are specified in Division 09
painting Sections.

CONNECTIONS

Make connections to equipment with flexible connectors complying with Division 23
Section, "Air Duct Accessories."
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Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
for branch, outlet and inlet, and terminal unit connections.

FIELD QUALITY CONTROL

Perform tests and inspections.

Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible contaminants are present.
Duct system will be considered defective if it does not pass tests and inspections.
Prepare test and inspection reports.

START UP

Air Balance: Comply with requirements in Division 23 Section, "Testing, Adjusting,
and Balancing for HVAC."

DUCT SCHEDULE
Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows.
Ducts:
1. Ducts Connected to Fan Coil Units and Unit Ventilators:

a.  Pressure Class: Positive 1-inch wg.

b.  Minimum SMACNA Seal Class: A.

c. SMACNA Leakage Class for Rectangular: 12.

d. SMACNA Leakage Class for Round and Flat Oval: 12.
2. Ducts Connected to Constant Volume Air Handling Units:

a.  Pressure Class: Positive 4-inch wg

b.  Minimum SMACNA Seal Class: A.

c. SMACNA Leakage Class for Rectangular: 6

d. SMACNA Leakage Class for Round and Flat Oval: 6.
3. Ducts Connected to Variable Air Volume Air Handling Units:

a.  Pressure Class: Positive 4-inch wg.
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b.
c.

d.

Minimum SMACNA Seal Class: A.
SMACNA Leakage Class for Rectangular: 6.

SMACNA Leakage Class for Round and Flat Oval: 6.

4. Ducts Connected to Equipment Not Listed Above:

a.

b.

C.

d.

Pressure Class: Positive or negative 3-inch wg.
Minimum SMACNA Seal Class: A.
SMACNA Leakage Class for Rectangular: 6.

SMACNA Leakage Class for Round and Flat Oval: 6.

C. Intermediate Reinforcement:

1. Galvanized Steel Ducts: Galvanized steel.
D. Liner:
1. Flexible elastomeric, 1 inch thick.

E. Elbow Configuration:

1.  Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 2-2, "Rectangular Elbows."

a.

Velocity 1000 fpm or Lower:

1)  Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2)  Mitered Type RE 4 without vanes.

Velocity 1000 to 1500 fpm:

1)  Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.

2)  Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two
vanes.

3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 2-3,
"Vanes and Vane Runners," and Figure 2-4, "Vane Support in
Elbows."

Velocity 1500 fpm or Higher:
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2.

1)  Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.

2)  Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two
vanes.

3)  Mitered Type RE 2 with vanes complying with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 2-3,
"Vanes and Vane Runners,"” and Figure 2-4, "Vane Support in
Elbows."

Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 3-3, "Round Duct Elbows."

a.  Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,”
Table 3-1, "Mitered Elbows." Elbows with less than 90-degree change of
direction have proportionately fewer segments.

1)  Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three
segments for 90-degree elbow.

2)  Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four
segments for 90-degree elbow.

3)  Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five
segments for 90-degree elbow.

4)  Radius-to Diameter Ratio: 1.5.
b.  Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.

¢.  Round Elbows, 14 Inches and Larger in Diameter: Standing seam.

F.  Branch Configuration:

1.

Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 2-6, "Branch Connections."

a.  Rectangular Main to Rectangular Branch: 45-degree entry.
b.  Rectangular Main to Round Branch: Spin in.

Round: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 3-4, "90 Degree Tees and Laterals," and Figure 3-5,
"Conical Tees." Saddle taps are permitted in existing duct.

a.  Velocity 1000 fpm or Lower: 90-degree tap.
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b.  Velocity 1000 to 1500 fpm: Conical tap.
c.  Velocity 1500 fpm or Higher: 45-degree lateral.

END OF SECTION
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SECTION 233300 - AIR DUCT ACCESSORIES

PART 1 GENERAL

1.1

A.

1.2

1.3

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.  Manual volume dampers.
2.  Flange connectors.

Turning vanes.

\¥S]

4, Duct-mounted access doots.
5. Flexible connectors.
6.  Duct accessory hardware.

Related Sections:

1.  Division 28 Section, "Fire Detection and Alarm" for duct-mounted fire and smoke
detectors.
SUBMITTALS

Product Data: For each type of product indicated.

Shop Drawings: For duct accessories. Include plans, elevations, sections, details and
attachments to other work.

1.  Detail duct accessories fabrication and installation in ducts and other construction.
Include dimensions, weights, loads, and required clearances; and method of field
assembly into duct systems and other construction. Include the following:

a.  Special fittings.
b.  Manual volume damper installations.

c.  Wiring Diagrams: For power, signal, and control wiring.
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B.

Coordination Drawings: Reflected ceiling plans, drawn to scale, on which ceiling-
mounted access panels and access doors required for access to duct accessories are
shown and coordinated with each other, using input from Installers of the items
involved.

Source quality control reports.

Operation and Maintenance Data: For air duct accessories to include in operation and
maintenance manuals.

QUALITY ASSURANCE

Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems,"
and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning
Systems."

Comply with AMCA 500-D testing for damper rating.

PART 2 PRODUCTS

2.1

A.

2.2

MATERIALS

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
for acceptable materials, material thicknesses, and duct construction methods unless
otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, roller
marks, stains, discolorations, and other imperfections.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
1.  Galvanized Coating Designation: G60.
2. Exposed Surface Finish: Mill phosphatized.

Reinforcement Shapes and Plates: Galvanized steel reinforcement where installed on
galvanized sheet metal ducts; compatible materials for aluminum and stainless steel
ducts.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less;
3/8-inch minimum diameter for lengths longer than 36 inches.

MANUAL VOLUME DAMPERS
Standard, Steel, Manual Volume Dampers:

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:
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a. Flexmaster U.S.A., Inc.
b.  McGill AirFlow LLC.
c. METALAIRE, Inc.
d.  Nailor Industries Inc.
e. PottorfT; a division of PCI Industries, Inc.
f. Ruskin Company.
2.  Standard leakage rating with linkage outside airstream.
3. Suitable for horizontal or vertical applications.
4. Frames:
a. Hat-shaped, galvanized steel channels, 0.064-inch minimum thickness.
b.  Mitered and welded corners.
c.  Flanges for attaching to walls and flangeless frames for installing in ducts.
5.  Blades:
a.  Multiple or single blade.
b.  Parallel- or opposed-blade design.
c.  Stiffen damper blades for stability.
d. Galvanized steel, 0.064 inch thick.
6. Blade Axles: Galvanized steel.
7.  Bearings:
a.  Molded synthetic.

b.  Dampers in ducts with pressure classes of 3-inch wg or less shall have axles
full length of damper blades and bearings at both ends of operating shaft.

8. Tie Bars and Brackets: Galvanized steel.
B.  Jackshaft:

1. Size: 1-inch diameter.
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24

2. Material: Galvanized steel pipe rotating within pipe-bearing assembly mounted on
supports at each mullion and at each end of multiple damper assemblies.

3. Length and Number of Mountings: As required to connect linkage of each damper
in multiple damper assembly.

Damper Hardware:

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch- thick zinc-
plated steel, and a 3/4-inch hexagon locking nut.

2. Include center hole to suit damper operating rod size.
3. Include elevated platform for insulated duct mounting.
FLANGE CONNECTORS

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. Ductmate Industries, Inc.
2. Nexus PDQ; Division of Shilco Holdings Inc.
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

Description: Add-on or roll-formed, factory-fabricated, slide-on transverse flange
connectors, gaskets, and components.

Material: Galvanized steel.
Gage and Shape: Match connecting ductwork.
TURNING VANES

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. Ductmate Industries, Inc.
2. Duro Dyne Inc.

3.  METALAIRE, Inc.

4.  SEMCO Incorporated.

5. Ward Industries, Inc.; a division of Hart & Cooley, Inc.
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Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel;
support with bars perpendicular to blades set; set into vane runners suitable for duct
mounting.

1.  Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with
perforated faces and fibrous glass fill.

General Requirements: Comply with SMACNA's "HVAC Duct Construction Standards
- Metal and Flexible"; Figures 2-3, "Vanes and Vane Runners," and 2-4, "Vane Support
in Elbows."

Vane Construction: Double wall.
DUCT-MOUNTED ACCESS DOORS

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. Ductmate Industries, Inc.

2. Flexmaster U.S.A., Inc.

3.  Greenheck Fan Corporation.

4. McGill AirFlow LLC.

5. Nailor Industries Inc.

6.  Pottorff; a division of PCI Industries, Inc.

Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible"; Figures 2-10, "Duct Access Doors
and Panels," and 2-11, "Access Panels - Round Duct.”

1.  Door:
a.  Double wall, rectangular.

b. Galvanized sheet metal with insulation fill and thickness as indicated for
duct pressure class.

c.  Hinges and Latches: 1-by-1-inch butt or piano hinge and cam latches.
d.  Fabricate doors airtight and suitable for duct pressure class.
2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.

3. Number of Hinges and Locks:
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a.  Access Doors Less than 12 Inches Square: No hinges and two sash locks.
b.  Access Doors up to 18 Inches Square: Two hinges and two sash locks.

c.  Access Doors up to 24 by 48 Inches: Three hinges and two compression
latches with outside and inside handles.

FLEXIBLE CONNECTORS

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. Ductmate Industries, Inc.

2. Duro Dyne Inc.

3.  Ventfabrics, Inc.

4, Ward Industries, Inc.; a division of Hart & Cooley, Inc.
Materials: Flame retardant or noncombustible fabrics.
Coatings and Adhesives: Comply with UL 181, Class 1.

Metal Edged Connectors: Factory fabricated with a fabric strip 5-3/4 inches wide
attached to 2 strips of 2-3/4-inch- wide, 0.028-inch- thick, galvanized sheet steel or
0.032-inch- thick aluminum sheets. Provide metal compatible with connected ducts.

Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
1.  Minimum Weight: 26 0z./sq. yd..

2. Tensile Strength: 480 Ibf/inch in the warp and 360 Ibf/inch in the filling.

3. Service Temperature: Minus 40 to plus 200 deg F.

Thrust Limits: Combination coil spring and elastomeric insert with spring and insert in
compression, and with a load stop. Include rod and angle iron brackets for attaching to
fan discharge and duct.

1. Frame: Steel, fabricated for connection to threaded rods and to allow for a
maximum of 30 degrees of angular rod misalignment without binding or reducing
isolation efficiency.

2. Outdoor Spring Diameter: Not less than 80 percent of the compressed height of
the spring at rated load.

3. Minimum Additional Travel: 50 percent of the required deflection at rated load.
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4.  Lateral Stiffness: More than 80 percent of rated vertical stiffness.

5. Overload Capacity: Support 200 percent of rated load, fully compressed, without
deformation or failure.

6.  Elastomeric Element: Molded, oil-resistant rubber or neoprene.

7. Coil Spring: Factory set and field adjustable for a maximum of 1/4-inch
movement at start and stop.

DUCT ACCESSORY HARDWARE

Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw
cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of
length to suit duct insulation thickness.

Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to
gasoline and grease.

PART 3 EXECUTION

3.1

A.

INSTALLATION

Install duct accessories according to applicable details in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116,
"Fibrous Glass Duct Construction Standards," for fibrous glass ducts.

Install duct accessories of materials suited to duct materials; use galvanized steel
accessories in galvanized steel.

Install volume dampers at points on supply systems where branches extend from larger
ducts. Where dampers are installed in ducts having duct liner, install dampers with hat
channels of same depth as liner, and terminate liner with nosing at hat channel.

1. Install steel volume dampers in steel ducts.
Set dampers to fully open position before testing, adjusting, and balancing.
Install test holes at fan inlets and outlets and elsewhere as indicated.

Install duct access doors on sides of ducts to allow for inspecting, adjusting, and
maintaining accessories and equipment at the following locations:

1.  Adjacent to and close enough to fire dampers to reset or reinstall fusible links.
Install access doors with swing against duct static pressure.

Access Door Sizes:
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1. Body Access: 25 by 14 inches.

L. Label access doors according to Division 23 Section, "Identification for HVAC Piping
and Equipment" to indicate the purpose of access door.

J. Install flexible connectors to connect ducts to equipment.
K. Install duct test holes where required for testing and balancing purposes.
3.02  FIELD QUALITY CONTROL
A.  Tests and Inspections:
1. Operate dampers to verify full range of movement.

2. Inspect locations of access doors and verify that purpose of access door can be
performed.

3. Inspect turning vanes for proper and secure installation.

END OF SECTION
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SECTION 233713 - DIFFUSERS, REGISTERS, AND GRILLES

PART 1 GENERAL

1.1

A.

1.2

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. Fixed face grilles.
Related Sections:

1. Division 23 Section, "Air Duct Accessories" for fire and volume control dampers
not integral to diffusers, registers, and grilles.

SUBMITTALS

Product Data: For each type of product indicated, include the following:

1. Data Sheet: Indicate materials of construction, finish, and mounting details; and
performance data including throw and drop, static pressure drop, and noise
ratings.

2. Schedule: Indicate drawing designation, room location, quantity, model number,

size, and accessories furnished.
3. Manufacturer’s standard color chart for finish selection.

Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following
items are shown and coordinated with each other, using input from Installers of the
items involved:

I.  Ceiling suspension assembly members.
2. Method of attaching hangers to building structure.
3. Size and location of initial access modules for acoustical tile.

4.  Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers,
sprinklers, access panels, and special moldings.

5. Duct access panels.
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C.  Source quality control reports.
PART 2 PRODUCTS
2.1 REGISTERS AND GRILLES
A. Fixed Face Grilles:
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.

b.

8.
h.

Anemostat Products; a Mestek company.
Carnes.

Hart & Cooley Inc.

Krueger.

Nailor Industries Inc.

Price Industries.

Titus.

Tuttle & Bailey.

2. Material: Extruded aluminum, 4" blade spacing, “0” degee deflection. Suitable
for high abuse areas. “Gymnasium”.

(N

Finish: Baked enamel, color as selected by owner.

4.  Face Arrangement: Aeroblade blades with 1/2” blade spacing. Blades shall be
parallel to the long dimension.

22 SOURCE QUALITY CONTROL

A. Verification of Performance: Rate diffusers, registers, and grilles according to
ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets.”

PART 3 EXECUTION

3.1 EXAMINATION

A. Examine areas where grilles are to be installed for compliance with requirements for
installation tolerances and other conditions affecting performance of equipment.

B.  Proceed with installation only after unsatisfactory conditions have been corrected.

Gerard Associates Consulting Engineers, P.C.



VILLAGE OF HAVERSTRAW COMMUNITY CENTER SECTION 233713
T-3

32 INSTALLATION

A.  Install grilles level and plumb.

B. Install grilles with airtight connections to ducts and to allow service and maintenance.
33 ADJUSTING

A.  After installation, adjust grilles to air patterns indicated, or as directed, before starting
air balancing.

END OF SECTION
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SECTION 233716 — DUCTSOX SKELECORE FTS

PART 1 GENERAL DESCRIPTION OF WORK:

A.

1.1

1.2

Extent of non-metal ductwork is indicated on drawings and by requirements of this
section.

Types of non-metal ductwork required for this project include the following:
1. Textile Air Dispersion Products.

QUALITY ASSURANCE:

Building Codes and Standards:

1. Product must be Classified by Underwriter’s Laboratories in accordance with the
25/50 flame spread / smoke developed requirements of NFPA 90-A and UL 2518.
Also Classified by UL-C (Canada) S102.2, BS 5867 Part 2, 1980; GB8624-2006.

2. All product sections must be labeled with the logo and classification marking of
Underwriter’s Laboratories.

Design & Quality Control

1. Manufacturer must have documented design support information including duct
sizing; vent, orifice, and/or nozzle location; vent, orifice, and/or nozzle sizing;
length; and suspension. Parameters for design, including maximum air temperature,
velocity, pressure and textile permeability, shall be considered and documented.

SUBMITTALS:

Product Data: Submit manufacturer’s specifications on materials and manufactured
products used for work of this section.

Building Code Data: Submit UL file number under which product is Classified by
Underwriter’s Laboratories for both NFPA 90-A and UL 2518.

Provide detailed drawings confirming configuration of Fabric Tensioning System
(components, support locations, segment lengths) and Textile Dispersion System
(diameter, lengths, airflow, pressure, and textile permeability).

Provide detailed installation instructions for components to be installed.

Provide warranty and maintenance documentation.
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1.3 WARRANTY:

A. Manufacturer must provide a 15 Year Product Warranty for products supplied for the
fabric portion of this system as well as a Design and Performance Warranty.

1.4 DELIVERY, STORAGE AND HANDLING:

A. Protect textile air dispersion system and SkeleCore FTS components from damage
during shipping, storage, and handling.

B. Where possible, store products inside and protect from weather. Where necessary to
store outside, store above grade and enclose with a vented waterproof wrapping.

PART 2 PRODUCTS
2.1  MANUFACTURER:
Subject to compliance with requirements:

A. DuctSox® Corporation
Phone: (866) DUCTSOX or (563) 588-5300
FAX: (866) 398-1646 or (563) 588-5330
www.DuctSox.com

2.2 TEXTILE AIR DISPERSION SYSTEM:

A. SkeleCore FTS (Fabric Tensioning System): Air diffusers shall be constructed with
internal tensioning frame.

1. System shall cylindrically tension textile along the entire length of textile duct,
including all fittings(crosses, elbows, reducers and tees).

2. Tensioning system shall include full 360 degree tensioning and intermediate rings
with quick connection spacer tubes concealed inside the fabric system.

3. Interior structure to include multiple mechanically adjustable tension devices. To
provide proper textile tensioning, structural and textile system shall be configured
in segments of no more than 45 feet.

4. Textile components supported solely by metal cylindrical rings.
5. Each cylindrical ring shall require a vertical metal to metal cable safety
attachment.
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a. Vertical supports are Galvanized steel with available lengths of
5’(standard), 10°, 15°, & 30°.

6. Available for diameters from 8 — 84”.

7. Not available for natatorium applications.
B. TEXTILE
1. Verona

a. Textile Construction: Filament/filament twill polyester, fire retardant in
accordance with UL 2518.

b. Air Permeability: 2 (+2/-1) CFM/ft* per ASTM D737, Frazier
c. Weight: 6.8 oz. /yd® per ASTM D3776
d. Warranty: 15 years with standard inlet velocity.
2. Textile Color
a. Standard: blue, white, tan, red, green, silver, black
b. Custom
C. TEXTILE SYSTEM FABRICATION REQUIREMENTS:

1. Textile system to be constructed in modular lengths (zippered) with proper radial
securing clips (inlets, endcaps, and mid-sections) and top access zippers for
vertical cable safety attachment.

2. Integrated air dispersion shall be specified and approved by manufacturer. (select
only those that apply)

a. Linear Vents

D) Air dispersion accomplished by linear vent and permeable fabric.
Linear vents must be sized in 1 CFM per linear foot increments
(based on .5” SP), starting a 1 CFM through 90 CFM per linear
foot. Linear vent is to consist of an array of open orifices rather
than a mesh style vent to reduce maintenance requirements of
mesh style vents. Linear vents should also be designed to
minimize dusting on fabric surface.

2) Size of vent openings and location of linear vents to be specified
and approved by manufacturer.
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Inlet connection to metal duct via fabric draw band with anchor patches as
supplied by manufacturer. Anchor patches to be secured to metal duct via. zip
screw fastener — supplied by contractor.

Inlet connection includes zipper for easy removal / maintenance.
Lengths to include required intermediate zippers as specified by manufacturer.

System to include Adjustable Flow Devices to balance turbulence, airflow and
distribution as needed. Flow restriction device shall include ability to adjust the
airflow resistance from 0.06 — 0.60 in w.g. static pressure.

End cap includes zipper for easy maintenance.

Each section of the textile shall include identification labels documenting order
number, section diameter, section length, piece number, code certifications and
other pertinent information.

D. DESIGN PARAMETERS:

1.

PART 3

Textile air diffusers shall be designed from 0.25” water gage minimum to 3.1
maximum, with 0.5 as the standard.

Textile air diffusers shall be limited to design temperatures between 0 degrees F
and 180 degrees F (-17.8 degrees C and 82 degrees C).

System overall design; diameter, length, airflow, operating static pressure and
dispersion shall be designed or approved by the manufacturer.

Do not use textile diffusers in concealed locations.

Use textile air dispersion systems only for positive pressure air distribution
components of the mechanical ventilation system.

INSTALLATION

3.1 INSTALLATION OF TEXTILE AIR DISPERSION SYSTEM:

A. Install chosen suspension system in accordance with the requirements of the
manufacturer. Instructions for installation shall be provided by the manufacturer with
product.

3.2  CLEANING AND PROTECTION:

A. Clean air handling unit and ductwork prior to the DuctSox system unit-by-unit as it is
installed. Clean external surfaces of foreign substance which may cause corrosive
deterioration of facing.
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B. Temporary Closure: At ends of ducts which are not connected to equipment or
distribution devices at time of ductwork installation, cover with polyethylene film or
other covering which will keep the system clean until installation is completed.

C. If DuctSox systems become soiled during installation, they should be removed and
cleaned following the manufacturers standard terms of laundry.

END OF SECTION
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SECTION 234100 - PARTICULATE AIR INFILTRATION

PART 1 GENERAL

1.1

A.

1.2

1.3

1.4

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. Pleated panel filters.
2.  Side-service housings.
SUBMITTALS

Product Data: For each type of product indicated. Include dimensions; operating
characteristics; required clearances and access; rated flow capacity, including initial and
final pressure drop at rated airflow; efficiency and test method; fire classification;
furnished specialties; and accessories for each model indicated.

Shop Drawings: For air filters. Include plans, elevations, sections, details, and
attachments to other work.

1. Show filter rack assembly, dimensions, materials, and methods of assembly of
components.

2. Include setting drawings, templates, and requirements for installing anchor bolts
and anchorages.

3. Wiring Diagrams: For power, signal, and control wiring.

Operation and Maintenance Data: For each type of filter and rack to include in
emergency, operation, and maintenance manuals.

QUALITY ASSURANCE
ASHRAE Compliance:

1. Comply with applicable requirements in ASHRAE 62.1, Section 4 - "Outdoor Air
Quality," Section 5 - "Systems and Equipment," and Section 7 - "Construction and
Startup."

2.  Comply with ASHRAE 52.1 for arrestance and ASHRAE 52.2 for MERV for
methods of testing and rating air-filter units.
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Comply with NFPA 90A and NFPA 90B.
EXTRA MATERIALS

Furnish extra materials that match products installed and that are packaged with
protective covering for storage and identified with labels describing contents.

I.  Provide one complete set(s) of filters for each filter bank. If system includes pre-
filters, provide only pre-filters.

PART 2 PRODUCTS

2.1

A.

2.2

PLEATED PANEL FILTERS

Description: Factory-fabricated, self-supported, extended-surface, pleated, panel-type,
disposable air filters with holding frames.

Filter Unit Class: UL 900, Class 1.
Media: Interlaced glass or synthetic fibers coated with nonflammable adhesive.

1. Adhesive shall have a VOC content of 80 g/L or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

2. Media shall be coated with an antimicrobial agent.

3. Separators shall be bonded to the media to maintain pleat configuration.

4. Welded wire grid shall be on downstream side to maintain pleat.

5. Media shall be bonded to frame to prevent air bypass.

6.  Support members on upstream and downstream sides to maintain pleat spacing.

Filter-Media Frame: Cardboard frame with perforated metal retainer sealed or bonded
to the media.

Mounting Frames: Welded galvanized steel, with gaskets and fasteners; suitable for
bolting together into built-up filter banks.

Capacities and Characteristics:

1.  MERYV Rating: 11 when tested according to ASHRAE 52.2.

FRONT- AND REAR-ACCESS FILTER FRAMES

Framing System: Galvanized-steel framing members with access for either upstream

(front) or downstream (rear) filter servicing, cut to size and pre-punched for assembly
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PART 3

3.1

32

into modules. Vertically support filters to prevent deflection of horizontal members
without interfering with either filter installation or operation.

Pre-filters: Incorporate a separate track with spring clips, removable from front or back.

Sealing: Factory-installed, positive-sealing device for each row of filters, to ensure seal
between gasketed filter elements and to prevent bypass of unfiltered air.

SIDE-SERVICE HOUSINGS

Description: Factory-assembled, side-service housings, constructed of galvanized steel
with flanges to connect to duct or casing system.

Access Doors: Hinged, with continuous gaskets on perimeter and positive-locking
devices, and arranged so filter cartridges can be loaded from either access door.

Sealing: Incorporate positive-sealing gasket material on channels to seal top and
bottom of filter cartridge frames and to prevent bypass of unfiltered air.

EXECUTION
INSTALLATION

Position each filter unit with clearance for normal service and maintenance. Anchor
filter holding frames to substrate.

Install filters in position to prevent passage of unfiltered air.

Do not operate fan system until filters (temporary or permanent) are in place. Replace
temporary filters used during construction and testing with new, clean filters.

Coordinate filter installations with duct and air-handling-unit installations.
FIELD QUALITY CONTROL

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

Perform tests and inspections.

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.

Tests and Inspections:

1.  Operate automatic roll filters to demonstrate compliance with requirements.
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2. Test for leakage of unfiltered air while system is operating.
D. Air filter will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.
3.3 CLEANING

A. After completing system installation and testing, adjusting, and balancing of air-
handling and air-distribution systems, clean filter housings and install new filter media.

END OF SECTION
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SECTION 237413 - PACKAGED ROOFTOP UNITS

PART 1 GENERAL

1.1

A.

1.2

1.3

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes packaged, outdoor, central-station air-handling units (rooftop
units) with the following components and accessories:

1.  Direct-expansion cooling.

2. QGas furnace.

3.  Economizer outdoor- and return-air damper section.
4. Roof curbs.

DEFINITIONS

ECM: Electrically commutated motor.

Outdoor-Air Refrigerant Coil: Refrigerant coil in the outdoor-air stream to reject heat
during cooling operations and to absorb heat during heating operations. "Outdoor air"
is defined as the air outside the building or taken from outdoors and not previously
circulated through the system.

Outdoor-Air Refrigerant-Coil Fan: The outdoor-air refrigerant-coil fan in RTUs.
"Outdoor air" is defined as the air outside the building or taken from outdoors and not
previously circulated through the system.

RTU: Rooftop unit. As used in this Section, this abbreviation means packaged,
outdoor, central-station air-handling units. This abbreviation is used regardless of
whether the unit is mounted on the roof or on a concrete base on ground.

Supply-Air Fan: The fan providing supply air to conditioned space. "Supply air" is
defined as the air entering a space from air-conditioning, heating, or ventilating

apparatus.

Supply-Air Refrigerant Coil: Refrigerant coil in the supply-air stream to absorb heat
(provide cooling) during cooling operations and to reject heat (provide heating) during
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1.4

1.5

heating operations. "Supply air" is defined as the air entering a space from air-
conditioning, heating, or ventilating apparatus.

SUBMITTALS

Product Data: Include manufacturer's technical data for each RTU, including rated
capacities, dimensions, required clearances, characteristics, furnished specialties and
accessories.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,
required clearances, method of field assembly, components and location and size of
each field connection.

1.  Wiring Diagrams: Power, signal and control wiring.

Coordination Drawings: Plans and other details, drawn to scale, on which the following
items are shown and coordinated with each other, using input from installers of the
items involved:

1. Structural members to which RTUs will be attached.

2. Roof openings
3. Roof curbs and flashing.

Field quality-control test reports.

Operation and Maintenance Data: For RTUs to include in emergency, operation and
maintenance manuals.

Warranty: Special warranty specified in this Section.
QUALITY ASSURANCE
ARI Compliance:

1.  Comply with ARI210/240 and ARI 340/360 for testing and rating energy
efficiencies for RTUs.
2. Comply with ARI 270 for testing and rating sound performance for RTUs.

ASHRAE Compliance:

1.  Comply with ASHRAE 15 for refrigeration system safety.
Comply with ASHRAE 33 for methods of testing cooling and heating coils.

3.  Comply with applicable requirements in ASHRAE 62.1-2004, Section 5 -
"Systems and Equipment" and Section 7 - "Construction and Startup."
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1.6

1.7

ASHRAE/IESNA 90.1-2004 Compliance: Applicable requirements in
ASHRAE/IESNA 90.1-2004, Section 6 - "Heating, Ventilating and Air-Conditioning."

NFPA Compliance: Comply with NFPA 90A and NFPA 90B.
UL Compliance: Comply with UL 1995.

Electrical Components, Devices and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to
replace components of RTUs that fail in materials or workmanship within specified
warranty period.

1.  Warranty Period for Compressors: Manufacturer's standard, but not less than five
years from date of Substantial Completion.

2. Warranty Period for Gas Furnace Heat Exchangers: Manufacturer's standard, but
not less than 15 years from date of Substantial Completion.

3.  Warranty Period for Solid-State Ignition Modules: Manufacturer's standard, but
not less than one year from date of Substantial Completion.

4.  Warranty Period for Control Boards: Manufacturer's standard, but not less than
one year from date of Substantial Completion.

EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are
packaged with protective covering for storage and identified with labels describing
contents.

1. Fan Belts: One set for each belt-driven fan.
2. Filters: One set of filters for each unit.

PART 2 PRODUCTS

2.1

A

CASING

General Fabrication Requirements for Casings: Formed and reinforced double-wall
insulated panels, fabricated to allow removal for access to internal parts and
components, with joints between sections sealed.
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Exterior Casing Material: Galvanized steel with factory-painted finish, with pitched
roof panels and knockouts with grommet seals for electrical and piping connections and
lifting lugs.

1. Exterior Casing Thickness: 0.052 inch thick.

Inner Casing Fabrication Requirements:

1.  Inside Casing: Galvanized steel, 0.034 inch.

Casing Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.
1. Materials: ASTM C 1071, Type L.

2. Thickness: 1/2 inch.

3.  Liner materials shall have air-stream surface coated with an erosion- and
temperature-resistant coating or faced with a plain or coated fibrous mat or fabric.
4. Liner Adhesive: Comply with ASTM C 916, Type L.

Condensate Drain Pans: Formed sections of galvanized steel sheet, a minimum of 2
inches deep.

1. Double-Wall Construction: Fill space between walls with foam insulation and
seal moisture tight.
2. Drain Connections: Threaded nipple.

3. Pan-Top Surface Coating: Corrosion-resistant compound.

Airstream Surfaces: Surfaces in contact with the airstream shall comply with
requirements in ASHRAE 62.1-2004.

FANS

Direct-Driven Supply Air Fans: Double width, forward curved, centrifugal, with
permanently lubricated, multispeed motor, resiliently mounted in the fan inlet.
Aluminum or painted steel wheels and galvanized or painted steel fan scrolls.

Belt-Driven Supply-Air Fans: Double width, forward curved, centrifugal; with
permanently lubricated, single-speed motor installed on an adjustable fan base
resiliently mounted in the casing. Aluminum or painted-steel wheels, and galvanized or
painted steel fan scrolls.

Condenser-Coil Fan: Propeller, mounted on shaft of permanently lubricated motor.

Relief-Air Fan: Propeller, shaft mounted on permanently lubricated motor.
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A.  Supply-Air Refrigerant Coil:
1. Aluminum plate fin and seamless, internally grooved copper tube in steel casing
with equalizing-type vertical distributor.
2. Polymer strip shall prevent all copper coil from contacting steel coil frame or
condensate pan.
3. Coil Split: Interlaced.
4. Condensate Drain Pan: Galvanized steel with corrosion-resistant coating, formed
with pitch and drain connections.
B.  Outdoor-Air Refrigerant Coil:
1. Aluminum plate fin and seamless, internally grooved copper tube in steel casing
with equalizing-type vertical distributor.
2. Polymer strip shall prevent all copper coil from contacting steel coil frame or
condensate pan.
24 REFRIGERANT CIRCUIT COMPONENTS
A.  Number of Refrigerant Circuits: One and Two circuits (see HVAC drawings).
Compressor: Hermetic, scroll mounted on vibration isolators with internal overcurrent
and high-temperature protection, internal pressure relief and crankcase heater.
C.  Refrigeration Specialties:

1. Refrigerant: R-410A.
2. Expansion valve with replaceable thermostatic element.

Refrigerant filter/dryer.

(9N

4.  Manual-reset high-pressure safety switch.

5. Automatic-reset low-pressure safety switch.

6.  Minimum off-time relay.

7.  Automatic-reset compressor motor thermal overload.

8.  Brass service valves installed in compressor suction and liquid lines.

9.  Low-ambient kit high-pressure sensor.
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2.6

2.7

10. Hot-gas reheat solenoid valve with a replaceable magnetic coil.

11. Hot-gas bypass solenoid valve with a replaceable magnetic coil.
12. Four-way reversing valve with a replaceable magnetic coil, thermostatic
expansion valves with bypass check valves, and a suction line accumulator.

AIR FILTRATION

Minimum arrestance according to ASHRAE 52.1, and a minimum efficiency reporting
value (MERYV) according to ASHRAE 52.2.

1. Pleated: MERV 11.
GAS FURNACE

Description: Factory assembled, piped, and wired; complying with ANSI Z21.47 and
NFPA 54.

1. CSA Approval: Designed and certified by and bearing label of CSA.
Burners: Stainless steel.

1. Fuel: Natural gas.
2. Ignition: Electronically controlled electric spark or hot-surface igniter with flame

sensor.
Heat-Exchanger and Drain Pan: Stainless steel.
Power Vent: Integral, motorized centrifugal fan interlocked with gas valve.
Safety Controls:

1. Gas Control Valve: Fully modulating.

2. Gas Train: Single-body, regulated, redundant, 24-V ac gas valve assembly
containing pilot solenoid valve, pilot filter, pressure regulator, pilot shutoff and
manual shutoff.

DAMPERS

Outdoor-Air Damper: Linked damper blades, for 0 to 25 percent outdoor air, with
motorized damper filter.

Outdoor- and Return-Air Mixing Dampers: Parallel- or opposed-blade galvanized-steel
dampers mechanically fastened to cadmium plated for galvanized-steel operating rod in
reinforced cabinet. Connect operating rods with common linkage and interconnect
linkages so dampers operate simultaneously.
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2.9

2.10

1.  Damper Motor: Modulating with adjustable minimum position.
2. Relief-Air Damper: Gravity actuated or motorized, as required by
ASHRAE/IESNA 90.1-2004, with bird screen and hood.

ELECTRICAL POWER CONNECTION

Provide for single connection of power to unit with unit-mounted disconnect switch
accessible from outside unit and control-circuit transformer with built-in overcurrent
protection.

CONTROLS

Control equipment and sequence of operation are specified in Division 23 Section
"Instrumentation and Control for HVAC."

Electronic Controller:
1.  Economizer Outdoor-Air Damper Operation:

a.  Occupied Periods: Open to fixed minimum intake (see Ventilation
Schedule on Drawings) and maximum 100 percent of the fan capacity to
comply with ASHRAE Cyclell.  Controller shall permit air-side
economizer operation when outdoor air is less than 60 deg F. Use outdoor
air temperature and select between outdoor air and return air enthalpy to
adjust mixing dampers. Start relief air fan with end switch on outdoor air
damper. During economizer cycle operation, lock out cooling. See unit
description in HVAC schedule.

b.  Unoccupied Periods: Close outdoor-air damper and open return-air damper.

ACCESSORIES

Duplex, 115-V, ground-fault-interrupter outlet with 15-A overcurrent protection.
Include transformer if required. Outlet shall be energized even if the unit main
disconnect is open.

Low-ambient kit using variable-speed condenser fans for operation down to 35 deg F.

Filter differential pressure switch with sensor tubing on either side of filter. Set for final
filter pressure loss.

Coil guards of painted, galvanized-steel wire.
Hail guards of galvanized steel, painted to match casing.

CO2 Sensor for (DCV) Demand Control Ventilation through (BMS) Control System.

Gerard Associates Consulting Engineers, P.C.



VILLAGE OF HAVERSTRAW COMMUNITY CENTER SECTION 237413

T-8

2.1

1

C.

2-speed Fan Controller (VFD).
Non-fused Disconnect
Direct Digital Control System Built-in Protocol for BACnet.

ROOF CURBS

Roof curbs with vibration isolators and wind or seismic restraints are specified in
Division 23 Section "Vibration and Seismic Controls for HVAC Piping and
Equipment."

Materials: Galvanized steel with corrosion protection coating, watertight gaskets and
factory-installed wood nailer, complying with NRCA standards.

1. Curb Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.

a. Materials: ASTM C 1071, Type I or II.
b. Thickness: 1-1/2 inches.

2. Application: Factory applied with adhesive and mechanical fasteners to the
internal surface of curb.

a.  Liner Adhesive: Comply with ASTM C 916, Type 1.

b. Mechanical Fasteners: Galvanized steel, suitable for adhesive attachment,
mechanical attachment, or welding attachment to duct without damaging
liner when applied as recommended by manufacturer and without causing
leakage in cabinet.

c.  Liner materials applied in this location shall have air-stream surface coated
with a temperature-resistant coating or faced with a plain or coated fibrous
mat or fabric depending on service air velocity.

d.  Liner Adhesive: Comply with ASTM C 916, Type 1.

Curb Height: 24 inches.

PART 3 EXECUTION

3.1

A.

EXAMINATION

Examine substrates, areas and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of
RTUs.

Examine roughing-in for RTUs to verify actual locations of piping and duct connections
before equipment installation.
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34

Examine suitable conditions where RTUs will be installed.
Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Roof Curb: Install on concrete base, level and secure, according to NRCA's "Low-
Slope Membrane Roofing Construction Details Manual," Illustration "Raised Curb
Detail for Rooftop Air Handling Units and Ducts." ARI Guideline B. Install RTUs on
curbs and coordinate with equipment pad. Secure RTUs to upper curb rail, and secure
curb base to roof framing or concrete base with anchor bolts.

Unit Support: Install unit level on structural curbs. Coordinate wall penetrations and
flashing with wall construction. Secure RTUs to structural support with anchor bolts.

CONNECTIONS

Install condensate drain, minimum connection size, with trap and indirect connection to
nearest roof drain or area drain.

Install piping adjacent to RTUs to allow service and maintenance.

1. Gas Piping: Comply with applicable requirements in Division 23 Section
"Facility Natural-Gas Piping." Connect gas piping to burner, full size of gas train
inlet, and connect with union and shutoff valve with sufficient clearance for
burner removal and service.

Duct installation requirements are specified in other Division 23 Sections. Drawings
indicate the general arrangement of ducts. The following are specific connection
requirements:

1. Install ducts to termination into RTU.

2. Connect supply ducts to RTUs with flexible duct connectors specified in
Division 23 Section "Air Duct Accessories."

3. Install return-air duct continuously through roof structure.
FIELD QUALITY CONTROL

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

Perform tests and inspections and prepare test reports.
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Manufacturer's Field Service: Engage a factory-authorized service representative
to inspect components, assemblies and equipment installations, including
connections, and to assist in testing. Report results in writing.

C.  Tests and Inspections:

1.

After installing RTUs and after electrical circuitry has been energized, test units
for compliance with requirements.

Inspect for and remove shipping bolts, blocks and tie-down straps.

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

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

D. Remove and replace malfunctioning units and retest as specified above.

3.5 STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.

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

1.

2.

10.

11.

12.

Inspect for visible damage to unit casing.

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

Verify that labels are clearly visible.

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

Verify that filters are installed.

Clean condenser coil and inspect for construction debris.
Clean furnace flue and inspect for construction debris.
Connect and purge gas line.

Remove packing from vibration isolators.
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14.

15.

16.
17.

18.

19.

20.

21.

22,

23.

24.

Inspect operation of barometric relief dampers.
Verify lubrication on fan and motor bearings.

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

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

a.  Start refrigeration system.

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

Inspect and record performance of interlocks and protective devices; verify

sequences.
Operate unit for an initial period as recommended or required by manufacturer.

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

a.  Measure gas pressure on manifold.

b.  Inspect operation of power vents.

c.  Measure combustion-air temperature at inlet to combustion chamber.
d.  Measure flue-gas temperature at furnace discharge.

e.  Perform flue-gas analysis. Measure and record flue-gas carbon dioxide and

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

Calibrate thermostats.
Adjust and inspect high-temperature limits.

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

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

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

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

25. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration
and normal and emergency shutdown.
26. Measure and record the following minimum and maximum airflows. Plot fan
volumes on fan curve.
a.  Supply-air volume.
b.  Return-air volume.
c.  Relief-air volume.
d.  Outdoor-air intake volume.
27. Simulate maximum cooling demand and inspect the following:
a.  Compressor refrigerant suction and hot-gas pressures.
b.  Short circuiting of air through condenser coil or from condenser fans to
outdoor-air intake.
28. Verify operation of remote panel including pilot-light operation and failure
modes. Inspect the following:
a.  High-temperature limit on gas-fired heat exchanger.
b.  Low-temperature safety operation.
c.  Filter high-pressure differential alarm.
d.  Economizer to minimum outdoor-air changeover.
e.  Relief-air fan operation.
f. Smoke and firestat alarms.
29.  After startup and performance testing and prior to Substantial Completion, replace
existing filters with new filters.
CLEANING AND ADJUSTING

Occupancy Adjustments: When requested within 12 months of date of Substantial
Completion, provide on-site assistance in adjusting system to suit actual occupied
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conditions. Provide up to two visits to site during other-than-normal occupancy hours
for this purpose.

B.  After completing system installation and testing, adjusting, and balancing RTU and air-
distribution systems, clean filter housings and install new filters.

3.7 DEMONSTRATION

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

END OF SECTION
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND
CABLES

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.  This Section includes the following:
1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.
1.3 SUBMITTALS
A.  Product Data: For each type of product indicated.
Qualification Data: For testing agency.
C.  Field quality-control test reports.
1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a member company of the
InterNational Electrical Testing Association or is a nationally recognized testing
laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to
authorities having jurisdiction.

1.  Testing Agency's Field Supervisor:  Person currently certified by the
InterNational Electrical Testing Association or the National Institute for
Certification in Engineering Technologies to supervise on-site testing specified in
Part 3.

B.  Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

C.  Comply with NFPA 70.
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PART 2

2.1

A.

2.2

PART 3

3.1

3.2

- PRODUCTS

CONDUCTORS AND CABLES

Copper Conductors: Comply with NEMA WC 70.

Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN.

Multiconductor Cable: Comply with NEMA WC 70 for metal-clad cable, Type MC
with ground wire.

CONNECTORS AND SPLICES

Description:  Factory-fabricated connectors and splices of size, ampacity rating,
material, type, and class for application and service indicated.

- EXECUTION
CONDUCTOR MATERIAL APPLICATIONS

Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger.

Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG
and larger.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE
APPLICATIONS AND WIRING METHODS

Exposed Feeders: Type THHN-THWN, single conductors in raceway.

Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-
THWN, single conductors in raceway.

Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-THWN, single conductors in raceway.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN,
single conductors in raceway.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-THWN, single conductors in raceway.

Class 1 Control Circuits: Type THHN-THWN, in raceway.

Class 2 Control Circuits: Type THHN-THWN, in raceway.
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A.

34

INSTALLATION OF CONDUCTORS AND CABLES
Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

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.

Install exposed cables parallel and perpendicular to surfaces of exposed structural
members, and follow surface contours where possible.

Support cables according to Division 26 Section "Hangers and Supports for Electrical
Systems."

Identify and color-code conductors and cables according to Division 26 Section
"Identification for Electrical Systems."

CONNECTIONS

Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.

Make splices and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and insulation ratings than unspliced
conductors.

Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.
FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly.

FIELD QUALITY CONTROL
Perform tests and inspections and prepare test reports.
Tests and Inspections:

1.  Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Infrared Scanning: After Substantial Completion, but not more than 60 days after
Final Acceptance, perform an infrared scan of each splice in cables and
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conductors No. 3 AWG and larger. Remove box and equipment covers so splices
are accessible to portable scanner.

a.  Follow-up Infrared Scanning: Perform an additional follow-up infrared
scan of each splice 11 months after date of Substantial Completion.

b. Instrument: Use an infrared scanning device designed to measure
temperature or to detect significant deviations from normal values. Provide
calibration record for device.

c.  Record of Infrared Scanning: Prepare a certified report that identifies
splices checked and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after remedial
action.

C. Test Reports: Prepare a written report to record the following:
1. Test procedures used.
2. Test results that comply with requirements.

3. Test results that do not comply with requirements and corrective action taken to
achieve compliance with requirements.

D. Remove and replace malfunctioning units and retest as specified above.

END OF SECTION
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

B.

SUMMARY
Section Includes: Bonding systems and equipment.
QUALITY ASSURANCE

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.

Comply with UL 467 for grounding and bonding materials and equipment.

PART 2 - PRODUCTS

2.1

A.

2.2

CONDUCTORS

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction.

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.

Bus-bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type
wire terminals, and long-barrel, two-bolt connection to ground bus bar.

PART 3 - EXECUTION

3.1

A,

3.2

APPLICATIONS

Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded
conductors for No. 6 AWG and larger unless otherwise indicated.

EQUIPMENT GROUNDING
Install insulated equipment grounding conductors with all feeders and branch circuits.

Install insulated equipment grounding conductors with the following items, in addition
to those required by NFPA 70:

1. Feeders and branch circuits.

2. Lighting circuits.
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3.5

3. Receptacle circuits.

4.  Single-phase motor and appliance branch circuits.
5.  Three-phase motor and appliance branch circuits.
6.  Flexible raceway runs.

7.  Armored and metal-clad cable runs.

8.  Busway Supply Circuits: Install insulated equipment grounding conductor from
grounding bus in the switchgear, switchboard, or distribution panel to equipment
grounding bar terminal on busway.

INSTALLATION

Bonding Straps and Jumpers: Install in locations accessible for inspection and
maintenance except where routed through short lengths of conduit.

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to
penetrate any adjacent parts.

2.  Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:
Install bonding so vibration is not transmitted to rigidly mounted equipment.

LABELING

Comply with requirements in Division 26 Section "Identification for Electrical
Systems" Article for instruction signs. The label or its text shall be green.

FIELD QUALITY CONTROL
Perform tests and inspections.

Tests and Inspections:

1.  After installing grounding system but before permanent electrical circuits have
been energized, test for compliance with requirements.

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted,
electrical connections with a calibrated torque wrench according to manufacturer's
written instructions.

Grounding system will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

END OF SECTION
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

I.1

A.

1.2

1.4

SUMMARY

This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical
wiring.

DEFINITIONS

EMT: Electrical metallic tubing.

LFMC: Liquidtight flexible metal conduit.
SUBMITTALS

Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

Shop Drawings: For the following raceway components. Include plans, elevations,
sections, details, and attachments to other work.

1.  Custom enclosures and cabinets.
2. For handholes and boxes for underground wiring, including the following:
a.  Frame and cover design.

b.  Dimensioned locations of cable rack inserts, and pulling-in and lifting irons.

c. Joint details.

Coordination Drawings: Conduit routing plans, drawn to scale, on which the following
items are shown and coordinated with each other, based on input from installers of the
items involved:

1. Structural members in the paths of conduit groups with common supports.

2. HVAC and plumbing items and architectural features in the paths of conduit
groups with common supports.

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

Gerard Associates Consulting Engineers, P.C.



VILLAGE OF HAVERSTRAW COMMUNITY CENTER SECTION 260533
T-2

B.  Comply with NFPA 70.
PART 2 - PRODUCTS
2.1 METAL CONDUIT AND TUBING
A. EMT: ANSI C80.3.
LFMC: Flexible steel conduit with PVC jacket.

C. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and
Cable: NEMA FB 1; listed for type and size raceway with which used, and for
application and environment in which installed.

1. Fittings for EMT: Steel, set-screw or compression type.
2.2 NONMETALLIC CONDUIT AND TUBING
A. RNC: NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
23 BOXES, ENCLOSURES, AND CABINETS
A.  Sheet Metal Outlet and Device Boxes: NEMA OS 1.

Cast-Metal Outlet and Device Boxes: NEMA FB 1, ferrous alloy, Type FD, with
gasketed cover.

C.  Nonmetallic Outlet and Device Boxes: NEMA OS 2.
D.  Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
PART 3 - EXECUTION
3.1 RACEWAY APPLICATION
A. Outdoors: Apply raceway products as specified below, unless otherwise indicated:
1.  Exposed Conduit: RNC, Type EPC-40-PVC.
2. Underground Conduit: RNC, Type EPC-40-PVC, direct buried.

3.  Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.

4, Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.
B.  Comply with the following indoor applications, unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT.
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2. Exposed, Not Subject to Severe Physical Damage: EMT.
3. Exposed and Subject to Severe Physical Damage: Rigid steel conduit.
4.  Concealed in Ceilings and Interior Walls and Partitions: EMT.

5.  Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use
LFMC in damp or wet locations.

Minimum Raceway Size: 1/2-inch trade size.
Raceway Fittings: Compatible with raceways and suitable for use and location.

1. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use
with that material. Patch and seal all joints, nicks, and scrapes in PVC coating
after installing conduits and fittings. Use sealant recommended by fitting
manufacturer.

Do not install aluminum conduits in contact with concrete.
INSTALLATION

Comply with NECA 1 for installation requirements applicable to products specified in
Part 2 except where requirements on Drawings or in this Article are stricter.

Keep raceways at least 6 inches 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.

Support raceways as specified in Division 26 Section "Hangers and Supports for
Electrical Systems."

Arrange stub-ups so curved portions of bends are not visible above the finished slab.

Install no more than the equivalent of three 90-degree bends in any conduit run except
for communications conduits, for which fewer bends are allowed.

Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated.

Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:
Apply listed compound to threads of raceway and fittings before making up joints.
Follow compound manufacturer's written instructions.
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3.5

Install pull wires in empty raceways. Use polypropylene or monofilament plastic line
with not less than 200-1b tensile strength. Leave at least 12 inches of slack at each end
of pull wire.

Expansion-Joint Fittings for RNC: Install in each run of aboveground conduit that is
located where environmental temperature change may exceed 30 deg F, and that has
straight-run length that exceeds 25 feet .

1. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch
per foot of length of straight run per deg F of temperature change.

2. Install each expansion-joint fitting with position, mounting, and piston setting
selected according to manufacturer's written instructions for conditions at specific
location at the time of installation.

INSTALLATION OF UNDERGROUND CONDUIT
Direct-Buried Conduit:

1.  Excavate trench bottom to provide firm and uniform support for conduit. Prepare
trench bottom as specified in Division 31 Section "Earth Moving" for pipe less
than 6 inches in nominal diameter.

2. Install backfill as specified in Division 31 Section "Earth Moving."

3. After installing conduit, backfill and compact. Start at tie-in point, and work
toward end of conduit run, leaving conduit at end of run free to move with
expansion and contraction as temperature changes during this process. Firmly
hand tamp backfill around conduit to provide maximum supporting strength.
After placing controlled backfill to within 12 inches of finished grade, make final
conduit connection at end of run and complete backfilling with normal
compaction as specified in Division 31 Section "Earth Moving."

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly.

PROTECTION

Provide final protection and maintain conditions that ensure coatings, finishes, and
cabinets are without damage or deterioration at time of Substantial Completion.

1.  Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
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2. Repair damage to PVC or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 260533
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

A.

1.2

1.3

m Y 0w p

SUMMARY

Section Includes:

1. Identification for raceways.

2. Identification of power and control cables.
3. Identification for conductors.

4.  Underground-line warning tape.

5.  Warning labels and signs.

6.  Instruction signs.

7.  Equipment identification labels.

8.  Miscellaneous identification products.

SUBMITTALS

Product Data: For each electrical identification product indicated.

QUALITY ASSURANCE

Comply with ANSI A13.1.

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

Comply with ANSI Z535.4 for safety signs and labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and

inks used by label printers, shall comply with UL 969.

PART 2 - PRODUCTS

2.1

A.

POWER RACEWAY IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum

length of color field for each raceway size.
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2.4

2.5

Colors for Raceways Carrying Circuits at 600 V or Less:
1. Black letters on an orange field.
2. Legend: Indicate voltage.

Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600V or Less:
Preprinted, flexible label laminated with a clear, weather- and chemical-resistant
coating and matching wraparound adhesive tape for securing ends of legend label.

POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum
length of color field for each raceway and cable size.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather-
and chemical-resistant coating and matching wraparound adhesive tape for securing
ends of legend label.

CONDUCTOR IDENTIFICATION MATERIALS

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils
thick by 1 to 2 inches wide.

UNDERGROUND-LINE WARNING TAPE
Tape:

1. Recommended by manufacturer for the method of installation and suitable to
identify and locate underground electrical feeder conductors.

2. Printing on tape shall be permanent and shall not be damaged by burial
operations.

3.  Tape material and ink shall be chemically inert, and not subject to degrading
when exposed to acids, alkalis, and other destructive substances commonly found
in soils.

Color and Printing:

1.  Comply with ANSI Z535.1 through ANSI Z535.5.

2. Inscriptions for Red-Colored Tapes: ELECTRIC LINE.
WARNING LABELS AND SIGNS

Comply with NFPA 70 and 29 CFR 1910.145.
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B. Self-Adhesive Warning Labels:  Factory-printed, multicolor, pressure-sensitive
adhesive labels, configured for display on front cover, door, or other access to
equipment unless otherwise indicated.

2.6 EQUIPMENT IDENTIFICATION LABELS

A. Adhesive Film Label: Machine printed, in black, by thermal transfer or equivalent
process. Minimum letter height shall be 3/8 inch

B. Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by
thermal transfer or equivalent process. Minimum letter height shall be 3/8 inch.
Overlay shall provide a weatherproof and UV-resistant seal for label.

C. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed,

with white letters on a dark-gray background. Minimum letter height shall be 3/8 inch .

PART 3 - EXECUTION

3.1

3.2

INSTALLATION
Verify identity of each item before installing identification products.

Location: Install identification materials and devices at locations for most convenient
viewing without interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish work.

Self-Adhesive Identification Products: Clean surfaces before application, using
materials and methods recommended by manufacturer of identification device.

Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

Underground-Line Warning Tape: During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches below finished grade.
Use multiple tapes where width of multiple lines installed in a common trench exceeds
16 inches overall.

IDENTIFICATION SCHEDULE

Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull
and junction boxes, manholes, and handholes, use color-coding conductor tape to
identify the phase.

1.  Color-Coding for Phase Identification, 600 V or Less: Use colors listed below for
ungrounded conductors.
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a.  Color shall be factory applied or field applied for sizes larger than
No. 8 AWG, if authorities having jurisdiction permit.

b.  Colors for 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 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.  Operating Instruction Signs: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction
signs with approved legend where instructions are needed for system or equipment
operation.

END OF SECTION
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1

A.

1.2

1.3

SUMMARY

Section Includes:

1. Fusible switches.

2. Molded-case circuit breakers (MCCBs).
3.  Enclosures.

SUBMITTALS

Product Data: 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.

(98]

Short-circuit current ratings (interrupting and withstand, as appropriate).
4. Include evidence of NRTL listing for series rating of installed devices.

5.  Detail features, characteristics, ratings, and factory settings of individual
overcurrent protective devices, accessories, and auxiliary components.

6.  Include time-current coordination curves (average melt) for each type and rating
of overcurrent protective device; include selectable ranges for each type of
overcurrent protective device.

Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations,
sections, details, and attachments to other work.

1.  Wiring Diagrams: For power, signal, and control wiring.
QUALITY ASSURANCE

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.

Comply with NFPA 70.
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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

2.1

A.

2.2

23

FUSIBLE SWITCHES

Type GD, General Duty, Single Throw, 240-V ac, 800 A and Smaller: UL 98 and
NEMA KS 1, horsepower rated, with cartridge fuse interiors to accommodate specified
fuses, lockable handle with capability to accept two padlocks, and interlocked with
cover in closed position.

Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
ground conductors.

2. Lugs: Mechanical type, suitable for number, size, and conductor material.
MOLDED-CASE CIRCUIT BREAKERS

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. Application Listing: Appropriate for application; Type HACR to protect group
motor loads.

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.
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2. Outdoor Locations: NEMA 250, Type 3R.

3.  Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
ground conductors.

PART 3 - EXECUTION
3.1 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.
32 INSTALLATION

A. Install individual wall-mounted switches and circuit breakers with tops at uniform
height unless otherwise indicated.

B. Install fuses in fusible devices.
C. Comply with NECA 1.
33 IDENTIFICATION

A. Comply with requirements in Division 26 Section "Identification for Electrical
Systems."

1. Identify field-installed conductors, interconnecting wiring, and components;
provide warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.
34 FIELD QUALITY CONTROL
A.  Perform tests and inspections.
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.  Tests and Inspections:
1. Perform each visual and mechanical inspection and electrical test stated in NETA

Acceptance Testing Specification. Certify compliance with test parameters.
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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.  Follow-up Infrared Scanning: Perform an additional follow-up infrared
scan of each enclosed switch and circuit breaker 11 months after date of
Substantial Completion.

c.  Instruments and Equipment: Use an infrared scanning device designed to
measure temperature or to detect significant deviations from normal values.
Provide calibration record for device.

D. Enclosed switches and circuit breakers will be considered defective if they do not pass
tests and inspections.

E.  Prepare test and inspection reports, including a certified report that identifies enclosed
switches and circuit breakers and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after remedial action.

END OF SECTION
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SECTION 280513 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL

1.1

A,

1.2

1.3

1.4

SUMMARY

Section Includes:

1. Fire alarm wire and cable.

2. Identification products.

SUBMITTALS

Product Data: For each type of product indicated.

Qualification Data: For qualified layout technician, installation supervisor, and field inspector.

Operation and Maintenance Data: For wire and cable to include in operation and maintenance
manuals. In addition to items specified in Division 01 Section "Operation and Maintenance
Data," include the following:

1. Allowable pulling tension of cable.
2. Cable connectors and terminations recommended by the manufacturer.
QUALITY ASSURANCE

Testing Agency Qualifications: An NRTL.

1. Testing Agency's Field Supervisor: Currently certified by BICSI as an RCDD to
supervise on-site testing.

Surface-Burning Characteristics: As determined by testing identical products according to
ASTME 84 by a qualified testing agency. Identify products with appropriate markings of
applicable testing agency.

1. Flame-Spread Index: 25 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.

PROJECT CONDITIONS
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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PART 2 - PRODUCTS

2.1

A,

B.

2.2

A.

B.

C.

23

A.

B.

PATHWAYS

Conduit and Boxes: Comply with requirements in Division 26 Section "Raceway and Boxes for
Electrical Systems."

Outlet boxes shall be no smaller than 2 inches wide, 3 inches high, and 2-1/2 inches deep.
FIRE ALARM WIRE AND CABLE

General Wire and Cable Requirements: NRTL listed and labeled as complying With NFPA 70,
Article 760.

Signaling Line Circuits: Twisted, shielded pair, not less than No. 18 AWG.

1. Circuit Integrity Cable: Twisted shielded pair, NFPA 70, Article 760, Classification CI,
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.

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.

3. Multiconductor Armored Cable: NFPA 70, Type MC, copper conductors,
Type TFN/THHN conductor insulation, copper drain wire, copper armor with red
identifier stripe, NTRL listed for fire alarm and cable tray installation, plenum rated, and
complying with requirements in UL 2196 for a 2-hour rating.

IDENTIFICATION PRODUCTS

Comply with UL 969 for a system of labeling materials, including label stocks, laminating
adhesives, and inks used by label printers.

Comply with requirements in Division 26 Section "Identification for Electrical Systems."

PART 3 - EXECUTION

3.1

A.

3.2

A.

INSTALLATION OF HANGERS AND SUPPORTS

Comply with requirements in Division 26 Section "Hangers and Supports for Electrical
Systems." for installation of supports for pathways, conductors and cables.

WIRING METHOD
Install wiring in metal raceways and wireways. Conceal raceway except in unfinished spaces

and as indicated. Minimum conduit size shall be 1/2 inch. Control and data transmission
wiring shall not share conduit with other building wiring systems.
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Install cable, concealed in accessible ceilings, walls, and floors when possible.

Wiring within Enclosures: Bundle, lace, and train conductors to terminal points. Use lacing
bars and distribution spools. Separate power-limited and non-power-limited conductors as
recommended in writing by manufacturer. Install conductors parallel with or at right angles to
sides and back of enclosure. 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.

FIRE ALARM WIRING INSTALLATION
Comply with NECA 1 and NFPA 72.

Wiring Method: Install wiring in metal raceway according to Division 26 Section "Raceway
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 alarm 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 MI and
Cl, is not permitted.

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 terminal 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.

Risers: Install at least two vertical cable risers to serve the fire alarm system. Separate risers in
close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does
not prevent the receipt or transmission of signals from other floors or zones.
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3.6

Wiring to Remote Alarm Transmitting Device: 1-inch 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.

FIRESTOPPING

Comply with TIA-569-B, "Firestopping" Annex A.

Comply with BICSI TDMM, "Firestopping Systems" Article.
GROUNDING

For communications wiring, comply with ANSI-J-STD-607-A and with BICSI TDMM,
“Grounding, Bonding, and Electrical Protection" Chapter.

For low-voltage wiring and cabling, comply with requirements in Division 26 Section
"Grounding and Bonding for Electrical Systems."

IDENTIFICATION

Identify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply
with requirements for identification specified in Division 26 Section "Identification for
Electrical Systems."

FIELD QUALITY CONTROL
Perform tests and inspections.
Tests and Inspections:

1. Visually inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.

End-to-end cabling will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

END OF SECTION
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