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SECTION 110600 - STAGE RIGGING EQUIPMENT
PART 1 - GENERAL

1.1

A.

GENERAL REQUIREMENTS

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

Applicable provisions of the State and Local Codes and of the following codes and standards in
addition to those listed elsewhere in the specifications are hereby imposed on a general basis for
electrical work: codes and standards listed on the electrical drawings.

WORK INCLUDED

Provision and installation of all equipment as required for complete and fully operational systems.
Where equipment, components, materials, hardware and/or services have been omitted from the
drawings and specifications, but are required for fully functional systems, they shall be assumed
to be included and shall be provided without claim for change to the Contract price.

Field verification of dimensions, conditions, and obstructions at the job site. Field coordination
with other trades and General Contractor.

Submission of shop drawings.
Delivery, unloading, unpacking and removal of all related packaging and debris form the job site.

Inspection, alignment, and final adjustment of completed installation, demonstration for approval
and instruction for operating personnel.

The System shall basically be comprised of the following:

1. Dead-hung Stage Lighting Pipes per drawing TH100.

2. Field verification of existing conditions.

3. Cutting of the existing ceiling for access to structural support steel.
4. Patching and painting of ceiling penetrations to be provided by the General Contractor.
RELATED WORK

Related work specified under other sections of the specifications:

1. Structural support steel

2. Electrical Systems

3. Theater Electrical Systems

QUALITY ASSURANCE

Work shall be done by people skilled in this trade in strict accordance with the requirements
and/or specification of the manufacturers of the material being used.

Qualifications:

1. This Contractor shall have been an authorized representative of the manufacturers of the
specified equipment and systems for a minimum of five years. This representative shall
exercise engineering supervision over the complete installation. Contractor shall have been
involved in stage rigging and drapery system installations for a period of ten years or more
and shall have completed at least ten installations of this type and scope. The Architect shall
be the final judge of suitability of experience.

2. This Contractor shall maintain and operate his own shops and fabricate or assemble all
components except for standard hardware, materials and equipment.
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3. The Architect shall have the right to inspect any previous equipment or systems as furnished
or installed by this Contractor. In addition, the right is reserved by the Architect to reject a
Contractor who has failed in any respect to comply with every provision of any previous
contract.

C. Asingle Contractor who shall be responsible for the proper installation, functioning and
compatibility of system equipment shall supply equipment, including required modification. No
sub-contracting of work shall be permissible.

D. The safety parameters set forth herein are intended to reflect safeguards and precautions related
not only to normal use of the equipment under ideal operating and lading conditions but,
additionally, to anticipate equipment misuse, human error and misjudgment.

E. Pursuant to the above and as “a condition precedent” for minimizing product liability claims before
they occur, each bidder by signature affixed to his proposal form as an essential contract
requirement attests as follows, reflecting mandates of the Consumer Product Safety Commission:

1. He has not on previous stage rigging work under his contractual responsibility within the
preceding ten year period substituted case iron component for supporting or carrying static
or dynamic overhead loads under stresses of tensions and/or impact where malleable iron or
steel was specified for such components. The load-bearing components includes but are not
limited to arbor top or bottom members and hook clamps for attaching loft or head blocks to
the rigging steel.

2. He has reported all such breach of contract infractions as listed above to the Consumer
Product Safety Commission as required by the Act (Public Law 92-573) and has either
replaced or remodeled such work or reimbursed the Owner(s) in suitable amount for allowing
such replacement or remodeling being done by others and all as approved by the
Commission.

1.5 REFERENCES

Regulatory Agencies:
American Institute of Architects
American Institute of Steel Construction
American Institute of Timber Construction
American National Standards Institute
American Welding Society
Associated Wire Rope Fabricators

Construction Specification Institute

© N o ok~ 0w DN =

Iron Casting Society

©

National Electrical Manufacturers Association
10. National Fire Protection Association

11. Underwriter’s Laboratories

12. United States Institute of Theatre Technology
13. Occupational Safety and Health Act of 1970

14. Additional applicable codes, standards, regulations and guidelines shall be adhered to in
both spirit and letter of intent.

1.6 INTERFACE WITH ADJACENT SYSTEMS
The systems described in this section shall in no way damage or adversely effect architectural or
structural systems, components, or construction.
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B.

B.

Rigging system installation shall be coordinated with the requirement of all adjacent and
intersecting systems, including but not limited to: Electrical Systems, Sound, Video and
Intercommunications Systems, Stage Lighting, Flooring and Mechanical Systems.

Notwithstanding the detailed information contained in this Specification, it is the responsibility of
this Contractor to supply working overall systems. This Contractor shall be responsible, prior to

bidding, for verifying the completeness of the parts list, the correctness of the type numbers and
the overall suitability of the systems to meet the purposes of the Contract Documents.

Provide all additional components or auxiliary steel needed in order to meet the requirement
stated above. Even if not specifically mentioned herein or on the Drawings, this contractor
without claim for additional payment shall supply additional components and auxiliary steel.

The Contractor shall in no way be relieved of the primary responsibility to provide a safe, fully
functional system.

SUBMITTALS
Shop Drawings:

1. Submit shop drawings and samples for approval prior to fabrication. Site dimensions and
conditions affecting the Work shall be verified prior to commencement of Shop Drawings.

2. Shop drawings shall be made in conformity with the best modern practice and all design
shall reflect a requirement for minimizing institutional maintenance.

3.  Submit electronic shop drawings to the Architect for approval. All drawings shall be produced
on AutoCAD or compatible system to ensure legibility and quality of submission. Obtain
approval of the drawings prior to proceeding with manufacture and fabrication. Shop and
field connections of auxiliary steel items shall be clearly distinguished and complete
information on connections to other work shall be given. Complete shop drawings shall
include:

a. Mechanical assembly drawings (1/2” = 1" minimum)
b. Mechanical detail drawings. (1”7 = 1" minimum)
. Component equipment drawings. (1” = 1” minimum)

c
d. General arrangement plans and diagrams. (1/4” = 1" minimum)
e. Miscellaneous Details and Assembly Drawings. (as necessary)
f

Component equipment drawings shall be Manufacturer’s approval drawings or
catalogs cuts showing weight, dimensions and capacities of mechanical components.

g. Erection plans and diagrams shall give relative locations of various members and
overall dimensions with reference to the preliminary drawings including auxiliary
structure.

h. Miscellaneous details and assembly drawings shall give lengths, widths and sizes of
all members, connection details, location, type and size of bolts, rivets, welds, and
other connections together with materials to be used.

4. Examination of on Shop Drawings by the Architect shall not be construed as a guarantee of
correctness of conditions but shall only reflect a review of their general conformance with the
intent of the Contract Documents.

As-Builts and Manuals:
1. Within thirty days of the Acceptance Tests, this Contractor shall furnish the following:

a. Four copies of a layout of the systems giving the essentials of the installation and their
maximum load limitations.
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1.8

A

1.9

A.

b. Four copies of a complete instruction, operations and maintenance book, including all
layouts, sizes and technical descriptions of components. These books shall be durable
plastic, 3-ring binder. Drawings excepted; all sheet sizes shall be 8-1/2" x 11”.

c. Four copies of as-built and installed shop drawings. AutoCAD copies of general
arrangement, elevations and connection details shall be provided on disk to Owner as
part of the As-built drawing submission;

SUBSTITUTIONS
Requests for equipment substitutions shall be made in accordance with Section 012500.
TRAINING AND SERVICE

This Contractor shall provide (1) two-hour training session for the Owner and Owners
representatives. Training session shall cover operational procedures, safety systems, control
systems, maintenance of system and troubleshooting. The training session shall be held within
(14) days after substantial completion of system installation at a mutually agreeable time to
Owner and Contractor.

PART 2 - PRODUCTS

2.1

A

22

A.

B.
C.

D.

MANUFACTURERS AND CONTRACTORS

Rigging systems shall be manufactured and installed by one of the following Stage Rigging
Contractors:

1. Greenville Stage Equipment Company, Greenville, SC (864) 294-4600
Texas Scenic/Pook Diemont & Ohl, Inc., Bronx, NY (718) 402-2677
Beck Studios, Milford, OH (513) 831-6650

Syracuse Scenery, Liverpool, NY (800) 453-7775

Northeast Stage, Freehold, NJ (732) 431-2201

Wenger-JR Clancy, Owatonna, MN (507) 455-4100

Other Contractor approved by the Theater Consultant

MATERIALS and COMPONENTS

S L

General: Items, materials and equipment shall be new and undamaged. Assemblies, cable
components, connections, equipment, hardware and linkages employed in supporting, in whole or
in part, overhead loads shall be rated and designed for that application.

Rolled Steel Plates, Shapes and Bars: Domestic Steel ASTM A-36-74 unless otherwise noted.

Strut Channel - All channel members shall be fabricated conforming to one of the following ASTM
specifications:

Plain Carbon Steel: A 1011 SS Grade 33
Pre-Galvanized Carbon Steel: A 653 Grade 33
UNISTRUT DEFENDER™: A 1046 SS Grade 33
Stainless Steel: A 240 (Type 304)

Aluminum: B 221 (Type 6063-T6)

Strut Fitting - All fittings shall be fabricated conforming to one of the following ASTM
specifications:

o M D=

STAGE RIGGING EQUIPMENT 110600 - 4



Coastal Carolina University State Project No. H17-N136-CB
Johnson Auditorium Renovation 2022

1. Carbon Steel: All carbon steel fittings shall be fabricated from steel that meets/exceeds the
physical requirements of ASTM A1011 SS Grade 33 and conforms to one of the following
ASTM specifications:

a. A575
b. A576
c. A36
d. A635
e. A1059
f. A1046
ASSEMBLIES

Dead-hung Lighting Pipe Assemblies: Lighting Pipes shall be constructed of nominal 1 1%’
schedule 40 pipe in the lengths indicated on drawing TH100. Vertical posts shall be 1 12"
schedule 40 pipe. Lengths of vertical posts vary. Field verify conditions and adjust post lengths
as required. Mounting plates shall be minimum 4”x3"x1/4” steel plate welded to the vertical posts.
Bolt the lighting pipes to Unistrut / Kindorf Channel and Strut Nuts. See drawing TH100 for more
information.

PART 3 - EXECUTION

3.1

A

INSPECTION

Examine all work prepared by others to receive work of this Section and report defects affecting
installation to the Owner’s Representative for correction. Commencement of the work shall be
construed as complete acceptance of preparatory work by others. The sphere of inspection shall
include but not be limited to:

1. Assurance all mounting surfaces are ready to accept the Work.
2. Verification of flatness, plumb and level of mounting conditions.

3. Inspection of all components of the Work to ensure no damage has occurred during shipping
or storage.

PREPARATION

The Contractor shall verify field measurement at the site prior to installation and modify the
system accordingly.

The Contractor shall coordinate the Work with related trades and the Owner’s Representative.
This shall include the preparation of schedules and coordination of equipment delivery and
storage.

Storage at the site shall be coordinated with the Owner’s Representative and shall insure the
materials and components are undamaged. Any material stored at the site shall be protected
from damage by the work.

Appropriate signage shall be furnished during overhead work to caution of personnel working
above.

INSTALLATION AND ERECTION

The installation workmanship shall provide straight, plumb, true and aligned components
throughout. All connections shall be tight fitting with a minimum safety factor of eight and all
arranged in an orderly manner. The mechanical installation shall possess the necessary
properties to withstand stresses of tension, compression, flexure, shear, and torsion which may
be anticipated being imposed on one or more of the components; and shall be related to 1)
safety, 2) ease of operation, 3) quietness of operation, and 4) service life. The standards of
quality and design covering the equipment and fabrication plus the installation technique required

STAGE RIGGING EQUIPMENT 110600 - 5



Coastal Carolina University State Project No. H17-N136-CB
Johnson Auditorium Renovation 2022

are established on this basis. The decision of the Architect in determining the acceptability of
equipment items, installation technique and workmanship shall be final.

This Contractor shall conform to the best trade practices, fabricating and installing all items in
accordance with manufacturer’'s recommendation and Architect direction, and shall coordinated
with trades doing adjoining work.

During the course of his work, this Contractor shall daily remove to collection points at the job
site, all loose trash and scrap materials. At the completion of his work, he shall leave all related
work areas broom clean.

Installation shall be complete with all members and materials, and all blots, nuts, washers, clips,
fittings, supports, or other items required for attaching all equipment specified to the existing
construction.

This contractor shall do all required cutting, drilling, tapping and fitting to properly install and
secure his work in place. Cutting or drilling existing structural or finishing work shall have the prior
approval of the Architect.

The mechanical fabrication and workmanship shall incorporate neat and mechanically acceptable
practices such as clean drilled and punched holes without flash, hard smooth finish for all
sheared machines, and cut edges, and proper fit of components and contiguous parts without
irregularity where marching is intended. Welding shall meet qualifications of A.l.S.C. manual and
shall be without spatter and other evidence of poor practice. All moving parts shall have specified
tolerance, shaft sizes, bearings, mounting, connections, and accessories coordinated into the
work in a manner acceptable to the Architect. No wood construction or equipment shall be
incorporated into the work excepting as may be set forth in the Specifications.

The fabrication of all equipment shall incorporate only new and unused materials. This includes
all metal components in various shapes required such as plate, bar, rod, castings, structural,
stampings, forgings, clamps, bolts, bearings, chain, pipe, sleeves, slips, cable and all other
accessories not mentioned.

The installation costs included in this proposal shall be based upon the use of experienced
riggers.

It shall be part of this scope of work to install, adjust and demonstrate operation of all stage
curtains. Adjustment shall include leveling, cleaning and repair if necessary.

SYSTEM CONSTRUCTION/RIGGING
General:
1. Maintain trims indicated by the contract documents.

2. Anchoring to the building shall be made by use of epoxy anchors, thru bolting, machine bolts
and shields or other approved anchor in lieu of lag bolts or toggle bolts. Connection to
gypsum wallboard ONLY is not permitted. Where structural connections are made directly to
hollow concrete block, provide thru-bolt connection with backing plate as required.

INSPECTION AND TESTING

The Architect or his appointed representative, following receipt in writing or notification from this
Contractor that the installation is completed shall make final inspection. If inspection reveals any
detail of construction, fabrication, or installation not in strict accord with the specification and
contract requirements, approval shall be withheld, and Contractor shall be given thirty days to
replace the rejected items with those conforming to specification requirements. In addition to the
final inspection of various equipment components the Architect shall have the right of inspection
during the installation, and he shall be allowed access to materials at the side for eventual
incorporation in the work. Preliminary inspection shall not be constructed as eliminating the
possible rejection of various components during the final inspection detailed above.
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B. The completed installation of the stage rigging system shall be tested and operated for the
approval of the Architect or his representative by the Rigging Contractor prior to approval.
C. Final tests and inspections are approved when:
1. Punchlist items complete.
2. Submittal of three copies of warranty.
3. Submittal of record drawings and flame test certificates.
END OF SECTION 110600
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SECTION 230000 - BASIC MECHANICAL MATERIALS AND METHODS

PART 1 -

11

1.2

1.3

14

GENERAL
IMPOSED REGULATIONS:

Applicable provisions of the State and Local Codes and of the following codes and standards
in addition to those listed elsewhere in the specifications are hereby imposed on a general
basis for mechanical work: codes and standards listed on the mechanical drawings.

SCOPE OF WORK:

Provide all labor, materials, equipment and supervision to construct complete and operable
mechanical systems as indicated on the drawings and specified herein. All materials and
equipment used shall be new, undamaged and free from any defects.

RELATED DOCUMENTS AND OTHER INFORMATION:

The general provisions of the Contract, including General and Supplementary Conditions and
General Requirements, apply to the portions of work specified in each and every Section of
this Division, individually and collectively.

It is recognized that separate sub-contracts may be instituted by THIS CONTRACT'S
GENERAL CONTRACTOR with others. It is the responsibility of THIS CONTRACT'S
GENERAL CONTRACTOR to completely inform, coordinate and advise those sub-
contractors as to all of the requirements, conditions and information associated with
providing and installing their portion of the total job.

EXISTING SERVICES AND FACILITIES:

Damage to Existing Services: Existing services and facilities damaged by the Contractor
through negligence or through use of faulty materials or workmanship shall be promptly
repaired, replaced, or otherwise restored to previous conditions by the Contractor without
additional cost to the Owner.

Interruption of Services: Interruptions of services necessary for connection to or modification
of existing systems or facilities shall occur only at prearranged times approved by the Owner.
Interruptions shall only occur after the provision of all temporary work and the availability of
adequate labor and materials will assure that the duration of the interruption will not exceed
the time agreed upon.

Removed Materials: Existing materials made unnecessary by the new installation shall be
stored on site. They shall remain the property of the Owner and shall be stored at a location
and in a manner as directed by the Owner. If classified by the Owner's authorized
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1.5

1.6

PART 2 -

2.1

representative as unsuitable for further use, the material shall become the property of the
Contractor and shall be removed from the site at no additional cost to the owner.

PRODUCT WARRANTIES:

Provide manufacturer's standard printed commitment in reference to a specific product and
normal application, stating that certain acts of restitution will be performed for the Purchaser
or Owner by the manufacturer, when and if the product fails within certain operational
conditions and time limits. Where the warranty requirements of a specific specification
section exceeds the manufacturer's standard warranty, the more stringent requirements will
apply and modified manufacturer's warranty shall be provided. In no case shall the
manufacturer's warranty be less than one (1) year.

PRODUCT SUBSTITUTIONS:

General: Materials specified by manufacturer's name shall be used unless prior approval of
an alternate is given by addenda. Requests for substitutions must be received in the office of
the Architect at least 10 days prior to opening of bids. Refer to the general conditions for the
substitution request form and required documentation.

PRODUCTS
GENERAL MECHANICAL PRODUCT REQUIREMENTS

Standard Products: Provide not less (quality) than manufacturer's standard products, as
specified by their published product data. In addition to the indication that a particular
product/model number is acceptable, comply with the specified requirements. Do not assume
that the available off-the-shelf condition of a product complies with the requirements; as an
example, a specific finish or color may be required.

Uniformity: Where multiple units of a general product are required for the mechanical work,
provide identical products by the same manufacturer, without variations except for sizes and
similar variations as indicated.

Product Compatibility, Options: Where more than one product selection is specified, either
generically or proprietarily, selection is Purchaser's or Installer's option. Provide mechanical
adaptations as needed for interfacing of selected products in the work.

Equipment Nameplates: Provide a permanent operational data nameplate on each item of
power operated mechanical equipment, indicating the manufacturer, product name, model
number, serial number, speed, capacity, power characteristics, labels of tested compliance,
and similar essential operating data.

Locate nameplates in easy-to-read locations. When product is visually exposed in an
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PART 3 -

3.1

occupied area of the building, locate nameplate in a concealed position (where possible)
which is accessible for reading by service personnel.

EXECUTION
PRODUCT INSTALLATION, GENERAL:

Except where more stringent requirements are indicated, comply with the product
manufacturer's installation instructions and recommendations, including handling, anchorage,
assembly, connections, cleaning and testing, charging, lubrication, startup, test operation and
shut-down of operating equipment. Consult with manufacturer's technical experts, for
specific instructions on unique product conditions and unforeseen problems.

Protection and Identification: Deliver products to project properly identified with names,
models numbers, types, grades, compliance labels and similar information needed for distinct
identifications; adequately packaged or protected to prevent deterioration during shipment,
storage and handling. Store in a dry, well ventilated, indoor space, except where prepared
and protected by the manufacturer specifically for exterior storage.

Permits and Tests: Provide labor, material and equipment to perform all tests required by the
governing agencies and submit a record of all tests to the Owner or his representative. Notify
the Architect five days in advance of any testing.

Where components such as duct, pipe, conduit, etc. pass through non-fire-rated, interior
partitions, fill void between component and opening in wall with fiberglass insulation and
sealant for acoustical separation.

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

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. Balancing Air Systems:
a. Constant-volume air systems.
b. Variable-air-volume systems.
1.3 DEFINITIONS

A. AABC: Associated Air Balance Council.

B. NEBB: National Environmental Balancing Bureau.

C.  TAB: Testing, adjusting, and balancing.

D. TABB: Testing, Adjusting, and Balancing Bureau.

E.  TAB Specialist: An entity engaged to perform TAB Work.

14 ACTION SUBMITTALS

15 INFORMATIONAL SUBMITTALS
A.  Qualification Data: Within 30 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" Acrticle.

B. Contract Documents Examination Report: Within 30 days of Contractor's Notice to Proceed,
submit the Contract Documents review report as specified in Part 3.

C.  Strategies and Procedures Plan: Within 60 days of Contractor's Notice to Proceed, submit TAB
strategies and step-by-step procedures as specified in "Preparation” Article.

D.  Certified TAB reports.
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1.6

1.7

18

E.

F.

Sample report forms.
Instrument calibration reports, to include the following:

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

agkrwbdE

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.

Certify TAB field data reports and perform the following:

1. Review field data reports to validate accuracy of data and to prepare certified TAB
reports.

2. Certify that the TAB team complied with the approved TAB plan and the procedures
specified and referenced in this Specification.

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

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

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section7.2.2 - "Air
Balancing."

ASHRAE/IESNA Compliance: Applicable requirements in  ASHRAE/IESNA 90.1,
Section 6.7.2.3 - "System Balancing."

PROJECT CONDITIONS

Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial
Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's
operations.

COORDINATION

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

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

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1

A

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, 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 ceiling plenums and underfloor air plenums used for supply, return, or relief air to
verify that they meet the leakage class of connected ducts as specified in Section 233113 "Metal
Ducts" and are properly separated from adjacent areas. Verify that penetrations in plenum walls
are sealed and fire-stopped if required.

Examine equipment performance data including fan curves.

1. Relate performance data to Project conditions and requirements, including system effects
that can create undesired or unpredicted conditions that cause reduced capacities in all or
part of a system.

2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when
installed under conditions different from the conditions used to rate equipment
performance. To calculate system effects for air systems, use tables and charts found in
AMCA 201, "Fans and Systems,"” or in SMACNA's "HVAC Systems - Duct Design."
Compare results with the design data and installed conditions.

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.
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3.2

3.3

K.

L.

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

Prepare a TAB plan that includes strategies and step-by-step procedures.

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.

4, Balance, smoke, and fire dampers are open.

5. Ceilings are installed in critical areas where air-pattern adjustments are required and
access to balancing devices is provided.

6. 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", ASHRAE 111, NEBB's "Procedural
Standards for Testing, Adjusting, and Balancing of Environmental Systems", SMACNA's
"HVAC Systems - Testing, Adjusting, and Balancing™ and in this Section.

1. Comply with requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."

Cut insulation, ducts, 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 Section 233300 "Air Duct Accessories."

3. Install and join new insulation that matches removed materials. Restore insulation,
coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation™ and
Section 230716 "HVAC Equipment Insulation".

Mark equipment and balancing devices, including damper-control positions, 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.
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3.4

3.5

A

w

o O

m

m

o)

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.
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 Section 233113 "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.
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3.6

3. Measure static pressure across each component that makes up an air-handling unit,
rooftop unit, and other air-handling and -treating equipment.

a. Report the cleanliness status of filters and the time static pressures are measured.

4. Measure static pressures entering and leaving other devices, such as sound traps, heat-
recovery equipment, and air washers, under final balanced conditions.

5. 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.

6. 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
guantities 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 VARIABLE-AIR-VOLUME SYSTEMS

Compensating for Diversity: When the total airflow of all terminal units is more than the
indicated airflow of the fan, place a selected number of terminal units at a minimum set-point
airflow with the remainder at maximum-airflow condition until the total airflow of the terminal
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units equals the indicated airflow of the fan. Select the reduced-airflow terminal units so they
are distributed evenly among the branch ducts.

B.  Pressure-Independent, Variable-Air-Volume Systems: After the fan systems have been
adjusted, adjust the variable-air-volume systems as follows:

1.

2.

o

Set outdoor-air dampers at minimum, and set return- and exhaust-air dampers at a
position that simulates full-cooling load.

Select the terminal unit that is most critical to the supply-fan airflow and static pressure.
Measure static pressure. Adjust system static pressure so the entering static pressure for
the critical terminal unit is not less than the sum of the terminal-unit manufacturer's
recommended minimum inlet static pressure plus the static pressure needed to overcome
terminal-unit discharge system losses.

Measure total system airflow. Adjust to within indicated airflow.

Set terminal units at maximum airflow and adjust controller or regulator to deliver the
designed maximum airflow. Use terminal-unit manufacturer's written instructions to
make this adjustment. When total airflow is correct, balance the air outlets downstream
from terminal units the same as described for constant-volume air systems.

Set terminal units at minimum airflow and adjust controller or regulator to deliver the
designed minimum airflow. Check air outlets for a proportional reduction in airflow the
same as described for constant-volume air systems.

a. If air outlets are out of balance at minimum airflow, report the condition but leave
outlets balanced for maximum airflow.

Remeasure the return airflow to the fan while operating at maximum return airflow and
minimum outdoor airflow.

a. Adjust the fan and balance the return-air ducts and inlets the same as described for
constant-volume air systems.

Measure static pressure at the most critical terminal unit and adjust the static-pressure
controller at the main supply-air sensing station to ensure that adequate static pressure is
maintained at the most critical unit.
Record final fan-performance data.

3.7 PROCEDURES FOR MOTORS

A.  Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following data:

Nogak~whE

Manufacturer's name, model number, and serial number.
Motor horsepower rating.

Motor rpm.

Efficiency rating.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.

Starter thermal-protection-element rating.
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B.

3.8

3.9

Motors Driven by Variable-Frequency Controllers: Test for proper operation at speeds varying
from minimum to maximum. Test the manual bypass of the controller to prove proper
operation. Record observations including name of controller manufacturer, model number,
serial number, and nameplate data.

PROCEDURES FOR CONDENSING UNITS

Verify proper rotation of fans.

Measure entering- and leaving-air temperatures.

Record compressor data.

PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
Perform a preconstruction inspection of existing equipment that is to remain and be reused.

1. Measure and record the operating speed, airflow, and static pressure of each fan.

2. Measure motor voltage and amperage. Compare the values to motor nameplate
information.

3. Check the refrigerant charge.

4. Check the condition of filters.

5. Check the condition of coils.

6. Check the operation of the drain pan and condensate-drain trap.

7. Check bearings and other lubricated parts for proper lubrication.

8. Report on the operating condition of the equipment and the results of the measurements

taken. Report deficiencies.

Before performing testing and balancing of existing systems, inspect existing equipment that is
to remain and be reused to verify that existing equipment has been cleaned and refurbished.
Verify the following:

New filters are installed.

Coils are clean and fins combed.

Drain pans are clean.

Fans are clean.

Bearings and other parts are properly lubricated.

Deficiencies noted in the preconstruction report are corrected.

I N

Perform testing and balancing of existing systems to the extent that existing systems are
affected by the renovation work.

1. Compare the indicated airflow of the renovated work to the measured fan airflows, and
determine the new fan speed and the face velocity of filters and coils.

2. Verify that the indicated airflows of the renovated work result in filter and coil face
velocities and fan speeds that are within the acceptable limits defined by equipment
manufacturer.
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3.10

3.11

3.12

3. If calculations increase or decrease the air flow rates and water flow rates by more than 5
percent, make equipment adjustments to achieve the calculated rates. If increase or
decrease is 5 percent or less, equipment adjustments are not required.

4. Balance each air outlet.

TOLERANCES

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

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

REPORTING

Initial Construction-Phase Report: Based on examination of the Contract Documents as
specified in "Examination™ Article, prepare a report on the adequacy of design for systems'
balancing devices. Recommend changes and additions to systems' balancing devices to
facilitate proper performance measuring and balancing. Recommend changes and additions to
HVAC systems and general construction to allow access for performance measuring and
balancing devices.

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.

Final Report Contents: In addition to certified field-report data, include the following:

Fan curves.

Manufacturers' test data.

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance; do not include Shop Drawings and
product data.

arwdE

General Report Data: In addition to form titles and entries, include the following data:

Title page.

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.

Nook~wnhE
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8.
9.

10.

11.

12.
13.
14.
15.

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 performance forms including the following:

Settings for outdoor-, return-, and exhaust-air dampers.

Conditions of filters.

Cooling coil, wet- and dry-bulb conditions.

Face and bypass damper settings at coils.

Fan drive settings including settings and percentage of maximum pitch diameter.
Inlet vane settings for variable-air-volume systems.

Settings for supply-air, static-pressure controller.

Other system operating conditions that affect performance.

S@hooooe

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

agkrwbdE

Quantities of outdoor, supply, return, and exhaust airflows.
Duct, outlet, and inlet sizes.

Terminal units.

Balancing stations.

Position of balancing devices.

E.  Air-Handling-Unit Test Reports: For air-handling units with refrigerant coils, include the

following:
1. Unit Data:
a. Unit identification.
b. Location.
C. Make and type.
d. Model number and unit size.
e. Manufacturer's serial number.
f. Unit arrangement and class.
g. Discharge arrangement.
h. Sheave make, size in inches, and bore.
i Center-to-center dimensions of sheave, and amount of adjustments in inches.
J- Number, make, and size of belts.
k. Number, type, and size of filters.
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2. Motor Data:

Motor make, and frame type and size.

Horsepower and rpm.

Volts, phase, and hertz.

Full-load amperage and service factor.

Sheave make, size in inches, and bore.

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

hOo o0 o

3. Test Data (Indicated and Actual Values):

Total air flow rate in cfm.

Total system static pressure in inches wg.

Fan rpm.

Discharge static pressure in inches wg.

Filter static-pressure differential in inches wg.

Cooling-coil static-pressure differential in inches wg.
Outdoor airflow in cfm.

Return airflow in cfm.

Outdoor-air damper position.

Return-air damper position.

Vortex damper position.

Outdoor-air, wet- and dry-bulb temperatures in deg F.
Return-air, wet- and dry-bulb temperatures in deg F.
Entering-air, wet- and dry-bulb temperatures in deg F.
Leaving-air, wet- and dry-bulb temperatures in deg F.
Refrigerant expansion valve and refrigerant types.
Refrigerant suction pressure in psig.

Refrigerant suction temperature in deg F.

Average face velocity in fpm.

" SOQTOS3ITATTSQNO Q0T

F. Gas-Fired Heat Apparatus Test Reports: In addition to manufacturer's factory startup
equipment reports, include the following:

1. Unit Data:

System identification.

Location.

Make and type.

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

Fuel type in input data.

Output capacity in Btu/h.

Ignition type.

Burner-control types.

Motor horsepower and rpm.

Motor volts, phase, and hertz.

Motor full-load amperage and service factor.
Sheave make, size in inches, and bore.

S—AFRToS@hoo0 o

TESTING, ADJUSTING, AND BALANCING FOR HVAC 230593 - 11



Coastal Carolina University State Project No. H17-N136-CB
Johnson Auditorium Renovation 2022

n. Center-to-center dimensions of sheave, and amount of adjustments in inches.
2. Test Data (Indicated and Actual Values):

Total air flow rate in cfm.

Entering-air temperature in deg F.
Leaving-air temperature in deg F.

Air temperature differential in deg F.
Entering-air static pressure in inches wg.
Leaving-air static pressure in inches wg.
Air static-pressure differential in inches wg.
Low-fire fuel input in Btu/h.

High-fire fuel input in Btu/h.

Manifold pressure in psig.
High-temperature-limit setting in deg F.
Operating set point in Btu/h.

Motor voltage at each connection.
Motor amperage for each phase.

Heating value of fuel in Btu/h.

oS 3I—RTTS@mPa0 T

G. Electric-Coil Test Reports: For electric furnaces, duct coils, and electric coils installed in
central-station air-handling units, include the following:

1. Unit Data:

System identification.

Location.

Coil identification.

Capacity in Btu/h.

Number of stages.

Connected volts, phase, and hertz.
Rated amperage.

Air flow rate in cfm.

Face area in sq. ft..

Minimum face velocity in fpm.

o Se@meoooTe

2. Test Data (Indicated and Actual Values):

Heat output in Btu/h.

Air flow rate in cfm.

Air velocity in fpm.

Entering-air temperature in deg F.
Leaving-air temperature in deg F.
Voltage at each connection.
Amperage for each phase.

@me oo o

H.  Fan Test Reports: For supply, return, and exhaust fans, include the following:
1. Fan Data:

a. System identification.
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l. Round, Flat-Oval, and Rectangular Duct Traverse Reports:

State Project No. H17-N136-CB

b. Location.

C. Make and type.

d. Model number and size.

e. Manufacturer's serial number.

f. Arrangement and class.

g. Sheave make, size in inches, and bore.

h. Center-to-center dimensions of sheave, and amount of adjustments in inches.
Motor Data:

a. Motor make, and frame type and size.

b. Horsepower and rpm.

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.
g. Number, make, and size of belts.

Test Data (Indicated and Actual Values):

® o0 o

Total airflow rate in cfm.

Total system static pressure in inches wg.
Fan rpm.

Discharge static pressure in inches wg.
Suction static pressure in inches wg.

representing the duct cross-section and record the following:

1.

Report Data:

XTI T SQ e 00 oW

System and air-handling-unit number.
Location and zone.

Traverse air temperature in deg F.
Duct static pressure in inches wg.
Duct size in inches.

Duct area in sq. ft..

Indicated air flow rate in cfm.
Indicated velocity in fpm.

Actual air flow rate in cfm.
Actual average velocity in fpm.
Barometric pressure in psig.

J. Air-Terminal-Device Reports:

1.

Unit Data:

oo oTp

System and air-handling unit identification.
Location and zone.

Apparatus used for test.

Area served.

TESTING, ADJUSTING, AND BALANCING FOR HVAC
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Make.

Number from system diagram.
Type and model number.
Size.

Effective area in sq. ft..

Test Data (Indicated and Actual Values):

@me oo o

Air flow rate in cfm.

Air velocity in fpm.

Preliminary air flow rate as needed in cfm.
Preliminary velocity as needed in fpm.
Final air flow rate in cfm.

Final velocity in fpm.

Space temperature in deg F.

State Project No. H17-N136-CB

K.  System-Coil Reports: For electric reheat coils of terminal units, include the following:

1. Unit Data:
a. System and air-handling-unit identification.
b. Location and zone.
C. Room or riser served.
d. Coil make and size.
e.
2. Test Data (Indicated and Actual Values):
a. Air flow rate in cfm.
b. Entering-air temperature in deg F.
C. Leaving-air temperature in deg F.
L. Instrument Calibration Reports:
1. Report Data:
a. Instrument type and make.
b. Serial number.
C. Application.
d. Dates of use.
e. Dates of calibration.

M.  Space Differential Pressure Reports:

1.

Report Data

a.

Provide differential pressures in all rooms indicated to have a positive or negative
pressure relationship. Pressure relationship shall be £ 0.1 in. wg..

TESTING, ADJUSTING, AND BALANCING FOR HVAC
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3.13

A

3.14

INSPECTIONS
Initial Inspection:

1. After testing and balancing are complete, operate each system and randomly check
measurements to verify that the system is operating according to the final test and balance
readings documented in the final report.

2. Check the following for each system:

a. Measure airflow of at least 10 percent of air outlets.

b. Measure room temperature at each thermostat/temperature sensor. Compare the
reading to the set point.

C. Verify that balancing devices are marked with final balance position.

d. Note deviations from the Contract Documents in the final report.

Final Inspection:

1. After initial inspection is complete and documentation by random checks verifies that
testing and balancing are complete and accurately documented in the final report, request
that a final inspection be made by Architect or Engineer.

2. The TAB contractor's test and balance engineer shall conduct the inspection in the
presence of Architect or Engineer.

3. Architect or Engineer shall randomly select measurements, documented in the final
report, to be rechecked. Rechecking shall be limited to either 10 percent of the total
measurements recorded or the extent of measurements that can be accomplished in a
normal 8-hour business day.

4. If rechecks yield measurements that differ from the measurements documented in the
final report by more than the tolerances allowed, the measurements shall be noted as
"FAILED."

5. If the number of "FAILED" measurements is greater than 10 percent of the total

measurements checked during the final inspection, the testing and balancing shall be
considered incomplete and shall be rejected.

TAB Work will be considered defective if it does not pass final inspections. If TAB Work fails,
proceed as follows:

1. Recheck all measurements and make adjustments. Revise the final report and balancing
device settings to include all changes; resubmit the final report and request a second final
inspection.

2. If the second final inspection also fails, Owner may contract the services of another TAB
contractor to complete TAB Work according to the Contract Documents and deduct the
cost of the services from the original TAB contractor's final payment.

Prepare test and inspection reports.

ADDITIONAL TESTS

Within 90 days of completing TAB, perform additional TAB to verify that balanced conditions
are being maintained throughout and to correct unusual conditions.
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B.  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 230593
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SECTION 233113 - METAL DUCTS

PART 1 - GENERAL

11

A.

1.2

13

14

RELATED DOCUMENTS

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

SUMMARY
Section Includes:

Single-wall rectangular ducts and fittings.
Single-wall round ducts and fittings.
Sheet metal materials.

Sealants and gaskets.

Hangers and supports.

Seismic-restraint devices.

ogakrwhE

Related Sections:

1. Section 230593 "Testing, Adjusting, and Balancing for HYAC" for testing, adjusting, and
balancing requirements for metal ducts.
2. Section 233300 "Air Duct Accessories" for dampers, 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 and seismic restraints shall withstand the
effects of gravity and seismic loads and stresses within limits and under conditions described in
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and ASCE/SEI 7. and
SMACNA's "Seismic Restraint Manual: Guidelines for Mechanical Systems."

1. Seismic Hazard Level as stated on contract documents.

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

ACTION SUBMITTALS

Product Data: For each type of the following products:
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1.
2.

Sealants and gaskets.
Seismic-restraint devices.

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

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

11. Hangers and supports, including methods for duct and building attachment, seismic
restraints, and vibration isolation.

15 INFORMATIONAL SUBMITTALS

A.  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.

abkrwn

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

Suspended ceiling components.

Structural members to which duct will be attached.

Size and location of initial access modules for acoustical tile.

Items penetrating finished ceiling including the following:

Access panels.
Perimeter moldings.

a. Lighting fixtures.

b. Air outlets and inlets.
C. Speakers.

d. Sprinklers.

e.

f.

B.  Welding certificates.

C.  Field quality-control reports.

1.6 QUALITY ASSURANCE

A.  ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment"” and Section 7 - "Construction and System Start-up."
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B.

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

PART 2 - PRODUCTS

2.1

2.2

A.

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

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

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

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:

Lindab Industries, Inc.
McGill AirFlow LLC.
SEMCO Incorporated.

Sheet Metal Connectors, Inc.
Spiral Manufacturing Co., Inc.
Eastern Sheet Metal.

Hamlin Sheet Metal.

Turn Key Duct Systems.

S@+hooooe
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2.3

B.

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

1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.

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

1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal
seams.

2. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-
welded longitudinal seams.

Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible,” Figure 3-5, "90 Degree Tees and Laterals,”" and
Figure 3-6, "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: G90.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

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

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

Aluminum Sheets: Comply with ASTM B 209 (ASTM B 209M) Alloy 3003, H14 temper; with
mill finish for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to
view.

Factory- or Shop-Applied Antimicrobial Coating:
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1. Apply to the surface of sheet metal that will form the interior surface of the duct. An
untreated clear coating shall be applied to the exterior surface.

2. Antimicrobial compound shall be tested for efficacy by an NRTL and registered by the
EPA for use in HVAC systems.

3. Coating containing the antimicrobial compound shall have a hardness of 2H, minimum,
when tested according to ASTM D 3363.

4. 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.

Shop-Applied Coating Color: Black or White.

6. Antimicrobial coating on sheet metal is not required for duct containing liner treated with
antimicrobial coating.

i

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

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

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.

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: 4 inches.

Sealant: Modified styrene acrylic.

Water resistant.

Mold and mildew resistant.

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

Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg F .

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

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

©CoNOT~WN
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Water-Based Joint and Seam Sealant:

Application Method: Brush on.
Solids Content: Minimum 65 percent.
Shore A Hardness: Minimum 20.
Water resistant.

Eall A
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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. Solvent-Based Joint and Seam Sealant:

NG~ E

9.

10.
11.
12.

Application Method: Brush on.

Base: Synthetic rubber resin.

Solvent: Toluene and heptane.

Solids Content: Minimum 60 percent.

Shore A Hardness: Minimum 60.

Water resistant.

Mold and mildew resistant.

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

VOC: Maximum 395 g/L.

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

Service: Indoor or outdoor.

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

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

oL E

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

Type: S.

Grade: NS.

Class: 25.

Use: O.

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

F. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

G.  Round Duct Joint O-Ring Seals:

1.

2.
3.

Seal shall provide maximum leakage class of 3 ¢cfm/100 sg. ft. at 1-inch wg and shall be
rated for 10-inch wg static-pressure class, positive or negative.

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

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

25 HANGERS AND SUPPORTS

A.  Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.

B.  Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized
rods with threads painted with zinc-chromate primer after installation.
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C.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible,” Table 5-1, "Rectangular Duct Hangers Minimum Size,"” and Table 5-2,
"Minimum Hanger Sizes for Round Duct."

Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.
Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492.

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.

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

Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.

3. Supports for Aluminum Ducts:  Aluminum or galvanized steel coated with zinc
chromate.

PART 3 - EXECUTION

3.1

A

G.

DUCT INSTALLATION

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

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

Install round ducts in maximum practical lengths.
Install ducts with fewest possible joints.

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

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

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

Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
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3.2

3.3

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

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

Where ducts pass through non-fire-rated, interior partitions, fill void between duct and opening
in wall with fiberglass insulation and sealant for acoustical separation.

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

DUCT SEALING

Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct
Schedule™” Article according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

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

HANGER AND SUPPORT INSTALLATION

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 5, "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. Where practical, install concrete inserts before placing concrete.

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

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

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

5. Do not use powder-actuated concrete fasteners for seismic restraints.

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible,” Table 5-1 (Table 5-1M), "Rectangular Duct Hangers Minimum Size," and Table 5-2,
"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.
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F.

3.4

3.5

3.6

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.

SEISMIC-RESTRAINT-DEVICE INSTALLATION

Install ducts with hangers and braces designed to support the duct and to restrain against seismic
forces required by applicable building codes. Comply with requirements indicated in Seismic
Specification.

Select seismic-restraint devices with capacities adequate to carry present and future static and
seismic loads.

Install cables so they do not bend across edges of adjacent equipment or building structure.
Install cable restraints on ducts that are suspended with vibration isolators.

Attachment to Structure: If specific attachment is not indicated, anchor bracing and restraints to
structure, to flanges of beams, to upper truss chords of bar joists, or to concrete members.

Drilling for and Setting Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcement or embedded items during drilling.
Notify the Architect if reinforcing steel or other embedded items are encountered during
drilling. Locate and avoid prestressed tendons, electrical and telecommunications
conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved
full design strength.

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty

sleeve anchors shall be installed with sleeve fully engaged in the structural element to

which anchor is to be fastened.

Set anchors to manufacturer's recommended torque, using a torque wrench.

Install zinc-coated steel anchors for interior applications and stainless-steel anchors for

applications exposed to weather.

o ks

CONNECTIONS

Make connections to equipment with flexible connectors complying with Section 233300 "Air
Duct Accessories.”

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible™ for
branch, outlet and inlet, and terminal unit connections.

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 Section 099113 "Exterior Painting"
and Section 099123 "Interior Painting."
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3.7 FIELD QUALITY CONTROL
A.  Perform tests and inspections.
B. Leakage Tests:

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report
for each test.
2. Test the following systems:
a. Ducts with a Pressure Class of 2-Inch wg or Higher: Test representative duct
sections totaling no less than 50 percent of total installed duct area for each
designated pressure class.

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

Test for leaks before applying external insulation.

Conduct tests at static pressures equal to maximum design pressure of system or section
being tested. If static-pressure classes are not indicated, test system at maximum system
design pressure. Do not pressurize systems above maximum design operating pressure.
6. Give five days' advance notice for testing.

o~

C.  Duct System Cleanliness Tests:
1. Visually inspect duct system to ensure that no visible contaminants are present.
D.  Duct system will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.8 START UP

A.  Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing
for HVAC."

3.9 DUCT SCHEDULE
A.  Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:

B. Ductwork
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Table 1: Recommended Ductwork Seal Levels by Duct Type (Current ASHRAE Handbook —

Fundamentals)

Duct Location Supply (less than Supply (greater Exhaust Return

or equal to 2 in- than to 2 in-wg)

wg)

Outdoors A A A A
Unconditioned B A B B
Spaces
Conditioned C B B C
Spaces (concealed
ductwork)
Conditioned A A B B
Spaces  (exposed
ductwork)

Table 2: Duct Leakage Classification (Current ASHRAE Handbook — Fundamentals)

Duct Type Sealed Unsealed
Metal (flexible excluded) — |3 30
Round and flat oval

Metal — Rectangular (less than | 12 48

or equal to 2 in-wg)

Metal — Rectangular (greater | 6 48

than 2 in-wg)

Flexible (metal, aluminum) 8 30

C. Intermediate Reinforcement:

1. Galvanized-Steel Ducts: Galvanized steel.

D.  Elbow Configuration:

1. Rectangular Duct:

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

METAL DUCTS

Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-2, "Rectangular Elbows."
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2.

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

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

Round Duct; Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 3-4, "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) Radius-to Diameter Ratio: 1.5.

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.
C. Round Elbows, 14 Inches and Larger in Diameter: Standing seam.

E. Branch Configuration:

1.

Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 4-6, "Branch Connection."

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

Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical
Tees." Saddle taps are permitted in existing duct.

a. Velocity (less than 2 in-wg)1000 fpm or Lower: 90-degree tap.
b. Velocity 1000 to 1500 fpm : Conical tap.
C. Velocity 1500 fpm or Higher: 45-degree lateral.

END OF SECTION 233113
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SECTION 233300 - AIR DUCT ACCESSORIES

PART 1 - GENERAL

11

1.2

1.3

14

15

A.

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

Manual volume dampers.

Flange connectors.

Flexible ducts.
Duct accessory hardware.

el N =

ACTION SUBMITTALS

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.

INFORMATIONAL SUBMITTALS

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.

CLOSEOUT SUBMITTALS

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

AIR DUCT ACCESSORIES 233300 -1



Coastal Carolina University State Project No. H17-N136-CB
Johnson Auditorium Renovation 2022

PART 2 - PRODUCTS

2.1

A

2.2

2.3

ASSEMBLY DESCRIPTION

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 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.

MATERIALS

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G90.
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. Standard leakage rating, with linkage outside airstream.
2. Suitable for horizontal or vertical applications.
3. Frames:
a. Frame: Hat-shaped, 0.094-inch- thick, galvanized sheet steel.

b. Mitered and welded corners.
C. Flanges for attaching to walls and flangeless frames for installing in ducts.

4. 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.
5. Blade Axles: Galvanized steel.
6. Bearings:

a. Oil-impregnated bronze.
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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.

7. Tie Bars and Brackets: Galvanized steel.

2.4 FLANGE CONNECTORS

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

B.  Material: Galvanized steel.
C.  Gage and Shape: Match connecting ductwork.
1. start and stop.
2.5 FLEXIBLE DUCTS

A. Insulated, Flexible Duct: UL 181, Class 1, 2-ply vinyl film supported by helically wound,
spring-steel wire; fibrous-glass insulation; aluminized vapor-barrier film.

Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
Maximum Air Velocity: 4000 fpm.

Temperature Range: Minus 10 to plus 160 deg F.

Insulation R-value: Comply with ASHRAE/IESNA 90.1.

roONDE

B.  Flexible Duct Connectors:
1. Clamps: Nylon strap in sizes 3 through 18 inches, to suit duct size.
2. Non-Clamp Connectors: Adhesive plus sheet metal screws.

2.6 DUCT ACCESSORY HARDWARE

A. 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.

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

PART 3 - EXECUTION

31 INSTALLATION
A. 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.
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B.

3.2

Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and
aluminum accessories in aluminum ducts.

Install volume dampers at points on supply, return, and exhaust 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.
2. Install aluminum volume dampers in aluminum ducts.

Set dampers to fully open position before testing, adjusting, and balancing.

Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of
flexible duct clamped or strapped in place.

Connect flexible ducts to metal ducts with adhesive plus sheet metal screws.

Install duct test holes where required for testing and balancing purposes.

Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. Attach
thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start
and stop of fans.

FIELD QUALITY CONTROL

Tests and Inspections:

1. Operate dampers to verify full range of movement.

END OF SECTION 233300
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SECTION 233713 - DIFFUSERS, REGISTERS, AND GRILLES

PART 1 - GENERAL

11

A.

1.2

1.3

14

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Rectangular and square ceiling diffusers.
2. Perforated diffusers.

Related Sections:

1. Section 233300 "Air Duct Accessories”" for volume-control dampers not integral to
diffusers, registers, and grilles.

ACTION 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. Diffuser, Register, and Grille Schedule: Indicate drawing designation, room location,
guantity, model number, size, and accessories furnished.

INFORMATIONAL SUBMITTALS

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:

Ceiling suspension assembly members.

Method of attaching hangers to building structure.

Size and location of initial access modules for acoustical tile.

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

5. Duct access panels.

el N

Source quality-control reports.
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PART 2 - PRODUCTS

2.1

2.2

Basis-of-Design Product: Subject to compliance with requirements, provide product indicated
on drawings or equal.

Refer to drawings

PART 3 - EXECUTION

3.1

3.2

3.3

A

B.

A

B.

C.

A

EXAMINATION

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

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION
Install diffusers, registers, and grilles level and plumb.

Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts, fittings,
and accessories. Air outlet and inlet locations have been indicated to achieve design
requirements for air volume, noise criteria, airflow pattern, throw, and pressure drop. Make
final locations where indicated, as much as practical. For units installed in lay-in ceiling panels,
locate units in the center of panel. Where architectural features or other items conflict with
installation, notify Architect for a determination of final location.

Install diffusers, registers, and grilles with airtight connections to ducts and to allow service and
maintenance of dampers, air extractors, and fire dampers.
ADJUSTING

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

END OF SECTION 233713
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 -

11

1.2

1.3

14

15

GENERAL
IMPOSED REGULATIONS

Applicable provisions of the State and Local Codes and of the following codes and standards
in addition to those listed elsewhere in the specifications are hereby imposed on a general
basis for electrical work: codes and standards listed on the electrical drawings.

SCOPE OF WORK

Provide all labor, materials, equipment and supervision to construct complete and operable
electrical systems as indicated on the drawings and specified herein. All materials and
equipment used shall be new, undamaged and free from any defects.

RELATED DOCUMENTS AND OTHER INFORMATION

The general provisions of the Contract, including General and Supplementary Conditions and
General Requirements, apply to the portions of work specified in each and every Section of
this Division, individually and collectively.

EXISTING SERVICES AND FACILITIES

Damage to Existing Services: Existing services and facilities damaged by the Contractor
through negligence or through use of faulty materials or workmanship shall be promptly
repaired, replaced, or otherwise restored to previous conditions by the Contractor without
additional cost to the Owner.

Interruption of Services: Interruptions of services necessary for connection to or modification
of existing systems or facilities shall occur only at prearranged times approved by the Owner.
Interruptions shall only occur after the provision of all temporary work and the availability of
adequate labor and materials will assure that the duration of the interruption will not exceed
the time agreed upon.

Removed Materials: Existing materials made unnecessary by the new installation shall be
stored on site. They shall remain the property of the Owner and shall be stored at a location
and in a manner as directed by the Owner. If classified by the Owner's authorized
representative as unsuitable for further use, the material shall become the property of the
Contractor and shall be removed from the site at no additional cost to the owner.

PRODUCT WARRANTIES

Provide manufacturer's standard printed commitment in reference to a specific product and
normal application, stating that certain acts of restitution will be performed for the Purchaser
or Owner by the manufacturer, when and if the product fails within certain operational
conditions and time limits. Where the warranty requirements of a specific specification
section exceeds the manufacturer's standard warranty, the more stringent requirements will
apply and modified manufacturer's warranty shall be provided. In no case shall the
manufacturer's warranty be less than one (1) year.
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1.6

1.7

1.8

19

PART 2 -

2.1

PRODUCT SUBSTITUTIONS

General: Materials specified by manufacturer's name shall be used unless prior approval of
an alternate is given by addenda. Requests for substitutions must be received in the office of
the Engineer at least 10 days prior to opening of bids.

ELECTRICAL DRAWINGS

Electrical contract drawings are diagrammatic and indicate the general arrangement of
electrical equipment. Do not scale electrical plans. Obtain all dimensions from the
Architect's dimensioned drawings and field measurements. The Contractor shall review
Architectural plans for door swings and built-in equipment; conditions indicated on those
plans shall govern for this work.

Coordinate installation of electrical equipment with the structural and mechanical equipment
and access thereto. Coordinate exterior electrical work with civil and landscaping work.

Discrepancies shown on different drawings, between drawings and specifications or between
documents and field conditions shall be installed to provide the better quality or greater
quantity of work; or, comply with the more stringent requirement; either or both in
accordance with the A/E’s interpretation.

SYSTEMS REQUIRING ROUGH-IN

Rough-in shall consist of all outlet boxes/raceway systems/supports and sleeves required for
the installation of cables/devices by other Divisions and by the Owner. It shall be the
responsibility of this Contractor to determine the requirements by reviewing the contract
documents and meeting with the Superintendent of the trade involved and Owner’s
representative to review submittal data, shop drawings, etc.

Sealing of all sleeves, to meet the fire rating of the assembly, whether active or not, is work
of this Division.

SUBMITTALS

Refer to section 260510

PRODUCTS

FIRESTOPPING:

Refer to Division 07 sections for additional requirements.

A firestop system shall be used to seal penetrations of electrical conduits and cables through
fire-rated partitions per the NEC. The firestop system shall be qualified by formal
performance testing in accordance with ASTM E-814, or UL 1479.

The firestop system shall consist of a fire-rated caulk type substance and a high temperature
fiber insulation. It shall be permanently flexible, waterproof, non-toxic, smoke and gas tight

and have a high adhesion to all solids so damming is not required. Only metal conduit shall
be used in conjunction with this system to penetrate fire rated partitions. Install in strict
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PART 3 -

3.1

3.2

compliance with manufacturer's recommendations. 3M, Hilti, STI or equal
Comply with TIA/EIA-569-A, Annex A, "Firestopping.”

Comply with BICSI TDMM, "Firestopping Systems™ Article.
EXECUTION

PRODUCT INSTALLATION, GENERAL

Except where more stringent requirements are indicated, comply with the product
manufacturer's installation instructions and recommendations, including handling, anchorage,
assembly, connections, cleaning and testing, charging, lubrication, startup, test operation and
shut-down of operating equipment. Consult with manufacturer's technical experts, for
specific instructions on unique product conditions and unforeseen problems.

Protection and Identification: Deliver products to project properly identified with names,
models numbers, types, grades, compliance labels and similar information needed for distinct
identifications; adequately packaged or protected to prevent deterioration during shipment,
storage and handling. Store in a dry, well ventilated, indoor space, except where prepared
and protected by the manufacturer specifically for exterior storage.

Permits and Tests: Provide labor, material and equipment to perform all tests required by the
governing agencies and submit a record of all tests to the Owner or his representative. Notify
the Architect five days in advance of any testing.

Install temporary protective covers over equipment enclosures, outlet boxes and similar items
after interiors, conductors, devices, etc. are installed, to prevent the entry of construction
debris and to protect the installation during finish work performed by others. Do not install
device plates, equipment covers or trims until finish work is complete.

Clean all equipment, inside and out, upon completion of the work. Scratched or marred
surfaces shall be touched-up with touch-up paint furnished by the equipment manufacturer.

Replace all equipment and materials that become damaged.

No more than three phase conductors, each of opposite phases for a three phase WYE system,
shall be combined in a single raceway unless written approval is granted by the engineer or
noted otherwise on the construction documents. (For 120 volt and 277 volt receptacle and
lighting circuits are no more than 3 circuits unless written approval is granted by the engineer
or noted otherwise on the construction documents.)

LOW VOLTAGE CABLING SEPARATION FROM EMI SOURCES

Comply with BICSI TDMM and TIA/EIA-569-A recommendations for separating unshielded
copper voice and data communication cable from potential EMI sources, including electrical
power lines and equipment.

Separation between open communications cables or cables in nonmetallic raceways and
unshielded power conductors and electrical equipment shall be as follows:
1. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches
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2. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 inches
3. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches

C.  Separation between communications cables in grounded metallic raceways and unshielded
power lines or electrical equipment shall be as follows:
1. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches
2. Electrical Equipment Rating between 2 and 5 KVA: A minimum of 6 inches
3. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches

D.  Separation between communications cables in grounded metallic raceways and power lines
and electrical equipment located in grounded metallic conduits or enclosures shall be as
follows:

1. Electrical Equipment Rating Less Than 2 kVA: No requirement.
2. Electrical Equipment Rating between 2 and 5 KVA: A minimum of 3 inches
3. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches

E.  Separation between Cables and Electrical Motors and Transformers, 5 kVA or HP and
Larger: A minimum of 48 inches

F.  Separation between Cables and light fixtures: A minimum of 5 inches
3.3 EQUIPMENT PROTECTION

A.  Equipment and materials shall be protected during shipment and storage against physical
damage, vermin, dirt, corrosive substances, fumes, moisture, cold and rain.

B.  Store equipment indoors in clean dry space with uniform temperature to prevent
condensation. Equipment shall include but not be limited to switchgear, switchboards,
panelboards, transformers, motor control centers, motor controllers, uninterruptible power
systems, enclosures, controllers, circuit protective devices, cables, wire, light fixtures,
electronic equipment, and accessories.

C.  During installation, equipment shall be protected against entry of foreign matter; and be
vacuum-cleaned both inside and outside before testing and operating. Compressed air shall
not be used to clean equipment. Remove loose packing and flammable materials from inside
equipment.

D. Damaged equipment shall be, as determined by the Engineer, placed in first class operating
condition or be returned to the source of supply for repair or replacement.

E.  Painted surfaces shall be protected with factory installed removable heavy kraft paper, sheet
vinyl or equal.

F.  Damaged paint on equipment and materials shall be refinished with the same quality of paint
and workmanship as used by the manufacturer so repaired areas are not obvious.

3.4 ELECTRICAL WORK:

Electrical work shall be accomplished with all affected circuits or equipment de-energized.
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END OF SECTION 260500
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SECTION 260501 - ELECTRICAL DEMOLITION

PART 1 -

11

PART 2 -

2.1

PART 3 -

3.1

3.2

3.3

o

O o

GENERAL

Not Used

PRODUCTS

Not Used

EXECUTION

EXAMINATION

Field verify measurements and circuiting arrangements are as shown on Drawings.
Verify that abandoned wiring and equipment serve only abandoned facilities.
Demolition drawings are based on casual field observation.

Report discrepancies to Engineer before disturbing existing installation.
Beginning of demolition means installer accepts existing conditions.
PREPARATION

Disconnect electrical systems in walls, floors, and ceilings to be removed.

Provide temporary wiring and connections to maintain existing systems in service during
construction.

The existing fire alarm,telephone, computer data, intrusion detection and intercom system
shall remain operable during construction. Plan and execute the work accordingly. Provide
temporary wiring and facilities as may be required.

DEMOLITION AND EXTENSION OF EXISTING ELECTRICAL WORK

Maintain electrical service to areas outside of the construction area.

Remove, relocate, and extend existing installations to accommodate new construction.

Remove abandoned wiring to source of supply.

Remove exposed abandoned conduit, including abandoned conduit above accessible ceiling
finishes. Cut conduit flush with walls and floors, and patch surfaces.

Disconnect abandoned outlets and remove devices. Remove abandoned outlets if conduit
servicing them is abandoned and removed. Provide blank cover for abandoned outlets that
are not removed.
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F.

3.4

3.5

3.6

Disconnect and remove electrical devices and equipment serving utilization equipment that
has been removed.

Disconnect and remove abandoned luminaries. Remove brackets, stems, hangers, and other
accessories.

Repair adjacent construction and finishes damaged during demolition and extension work.

Maintain access to existing electrical installations that remain active. Modify installation or
provide access panel as appropriate.

Extend existing installations using materials and methods compatible with existing electrical
installations, or as specified.

All demolished ballasts and lamps shall be recycled.
Remove all abandoned conductors and cables within the construction area.
Support all existing communication cables within the construction area.

Provide fire stopping for all existing communication conduit fire rated wall penetrations
within the construction area.

CONSTRUCTION PHASING

Plan and execute the work in accordance with the construction phasing indicated on the
Architectural plans. Test and certify all systems, by phase of construction, so that "partial
occupancy" can be obtained.

REUSE OF EXISTING MATERIALS

Where new devices are to replace existing, it shall be permissible to reuse existing outlet
boxes and branch circuit conduits. It shall be the responsibility of the Contractor to ensure
that existing outlet boxes and conduits that are reused comply with requirements for new.

The reuse of conduits (nhot remaining in place), conductors, and devices is not permitted.
CUTTING AND PATCHING

Structural Limitations: Do not cut structural framing, walls, floors, decks, and other members
intended to withstand stress, except with the Engineer’s written authorization. Authorization
will be granted only when there is no other reasonable method for completing the electrical
work, and where the proposed cutting clearly does not materially weaken the structure.

Cutting Concrete: Where authorized, cut openings through concrete (for conduit penetrations
and similar services) by core drilling or sawing. Do not cut by hammer-driven chisel or drill.
Prior to cutting of existing concrete walls, floors, or ceilings x-ray existing concrete to locate
existing hidden utilities.

Other Work: Do not endanger or damage other work through the procedures and process of
cutting to accommodate electrical work. Review the proposed cutting with the Installer of the
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3.7

3.8

work to be cut, and comply with his recommendations to minimize damage. Where
necessary, engage the original Installer or other specialists to execute the cutting in the
recommended manner.

Patching: Where patching is required to restore other work, because of cutting or other
damage inflicted during the installation of electrical work, execute the patching in the manner
recommended by the original Installer. Restore the other work in every respect, including the
elimination of visual defects in exposed finished, as judged by the Engineer. Engage the
original Installer to complete patching of various categories of work including: concrete and
masonry finishing, waterproofing and roofing, exposed wall finishes, etc.

CLEANING AND REPAIR
Clean and repair existing materials and equipment that remain or that are to be reused.

Panelboards: Clean exposed surfaces and check tightness of electrical connections. Replace
damaged circuit breakers and provide closure plates for vacant positions.

LABELING
Provide typed circuit directory showing revised circuiting arrangement.
Provide and install a new engraved nameplate for all electrical panels that have been

modified during construction. Refer to the panelboard specification section for labeling
requirements.

END OF SECTION 260501
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SECTION 260510 — ELECTRICAL SUBMITTALS

PART 1 -

11

1.2

E.

F.

GENERAL
RELATED REQUIREMENTS

Comply with the applicable requirements of the Division 1 specifications (013300) and the
requirements of this Division of the specifications.

SUBMITTALS

Submit for review by the Engineer Architect a schedule with engineering data of materials
and equipment to be incorporated in the work. Submittals shall be supported by descriptive
materials, i.e., catalog sheets, product data sheets, diagrams, performance curves and charts
published by the manufacturer, warranties, etc., to show conformance to Specifications and
Plan requirements; model numbers alone shall not be acceptable. Data submitted for review
shall contain all information to indicate compliance with Contract Documents. Complete
electrical characteristics shall be provided for all equipment. Submittals for lighting fixtures
shall include Photometric Data. The Engineer reserves the right to require samples of any
equipment to be submitted for review.

The purpose of shop drawing review is to demonstrate to the Architect that the Contractor
understands the design concept. The Architect's review of such drawings, schedules, or cuts
shall not relieve the Contractor from responsibility for deviations from the drawings or
specifications unless he has, in writing, called the Architect's attention to such deviation at the
time of submission, and received written permission from the Architect for such deviations.

Where cut sheets include an entire product family, mark all specific items to be utilized for
this project on equipment cut sheets. Generic cut sheets with no indication of which items on
the cut sheet shall be used will be rejected.

Response to Submittals: Shop drawings shall be returned by the Electrical Engineer with the
following classifications:

1. "No Exceptions Taken": No corrections, no marks. Contractor shall submit copies
for distribution

2. "Make Corrections Noted": A few minor corrections. Items may be ordered as
marked up without further resubmission. Submit copies for distribution.

3. "Amend and Resubmit": Minor corrections. ltem may be ordered at the Contractor's
risk. Contractor shall resubmit drawings with corrections noted.

4. "Rejected - Resubmit": Major corrections or not in accordance with the contract
documents. No items shall be ordered. Contractor shall correct and resubmit
drawings.

Prior Approvals and Shop Drawings must be hand delivered, received by mail, or email.

Equipment and materials requiring submittals:
1. Section 260500 — Common Work Results for Electrical
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a. Product Warranties

b. Firestopping Materials

c. Firestopping Installation Drawings for each conduit penetration, cable in metal
sleeve penetration and blank metal sleeve penetration for each type of wall/floor
construction encountered.

2. Section 260511 — Electrical Work Closeout
a. Record Drawings
b. Record Manuals
c. Close out submittals
d. Training verification

3. Section 260512 — Electrical Coordination
a. Coordination Affidavit
b. Electrical Coordination Drawings
c. Electrical schedule Gantt Chart

4. Section 260519 — Low-Voltage Electrical Conductors and Cables

a. Splice Kits
b. Waterproof Wire Connectors
c. Wire

d. Field Quality Control Test Reports

5. Section260526 — Grounding and Bonding for Electrical Systems
a. Product data

6. Section 260529 — Hangers and Supports for Electrical Systems
a. Product Data

7. Section 260533 — Raceway and Boxes for Electrical Systems
Raceway

Boxes

Enclosure ratings

Dimension data

Floor Boxes

Corrosion Protection

Cast Outlet/Device Boxes

@mooo0 o

8. Section 260548 — Vibration and Seismic Controls for Electrical Systems

a. Submit seismic force level (Fp) calculations from applicable building code.

b. Submit pre-approved restraint selections and installation details

c. Restraint selection and installation details shall be sealed by a professionally
licensed engineer experienced in seismic restraint design.

d. Submit manufacturer's product data on strut channels including, but not limited
to, types, materials, finishes, gauge thickness, and hole patterns. For each
different strut cross-section, submit cross sectional properties including Section
Modulus (Sx) and Moment of Inertia (Ix).

e. Field reports

9. Section 260553 — Identification for Electrical Systems
a. Product data for all labeling products
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PART 2 -

2.1

PART 3 -

3.1

3.2

b. Samples of device name plates

10. Section 262726 — Wiring Devices
a. Product data
b. Device Plates
c. Dimmer Switches
d. Device and device plate colors

11. Section 265100 — \Lighting

a. Lighting Fixtures
b. Drivers

c. Lamps

d. Emergency Drivers

12. Section 271500 — Communications Horizontal Cabling

a. Field quality-control reports.
b. Cables
c. Jacks
d. Outlets
e. Faceplates
f. Faceplates colors
g. Cable supports
h. Cable management devices
i. Cable - Nominal OD, Minimum bending radius, Maximum pulling tension.
j. Shop Drawings
k. Qualification Data: For Installer
I.  Field quality-control reports.
m. Patch cords
PRODUCTS
Not Used.
EXECUTION

MANUFACTURER’S DATA

Include the manufacturer's comprehensive product data sheet and installation instructions.
Where operating ranges are shown, mark data to show portion of range required for project
application. Where pre-printed data sheet covers more than one distinct product-size, type,
material, trim, accessory group or other variations, delete or mark-out portions of the pre-
printed data which are not applicable.

EQUIPMENT LIST

Where more than one type of a product is being used (i.e. starters, disconnects, breakers, etc.)
provide a list with each submittal correlating the type and size of product to the load served.

3.3 TEST REPORTS

A

Submit test reports which have been signed and dated by the firm performing the tests, and
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prepare in the manner specified in the standard or regulation governing the tests procedure as
indicated.

END OF SECTION 260510
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SECTION 260511 - ELECTRICAL WORK CLOSEQUT

PART 1 -

11

1.2

PART 2 -

21

2.2

GENERAL

SUBMITTALS

Refer to section 260510.

RELATED SECTIONS

Refer to section 017839 for additional requirements.
PRODUCTS

RECORD DRAWINGS

Except where otherwise indicated, electrical drawings prepared by Engineer are
diagrammatic in nature and may not show locations accurately for various components of
electrical system. Shop drawings, including coordination drawings, prepared by the
Contractor show portions of work more accurately to scale and location, and in greater detail.
It is recognized that actual layout of installed work may vary substantially from both
Contractor drawings and shop drawings.

The electrical superintendent shall maintain a white set of contract documents and shop
drawings in clean, undamaged condition, for mark-up of actual installations which vary
substantially from the work as shown. PDF or digital mark-ups is acceptable alternates
Mark-up whatever drawings are most capable of showing installed conditions accurately.
However, where shop drawings are marked, record a reference note on appropriate contract
drawings. Mark with erasable pencil, and use multiple colors to aid in the distinction
between work of separate electrical systems. These documents shall be used for no other
purpose. In general, record every substantive installation of electrical work which previously
is either not shown or shown inaccurately, but in any case record the following:

1. Post all addenda prior to beginning work.

2. Underground feeder conduits, both interior and exterior, drawn to scale and fully
dimensioned.

3. Work concealed behind or within other work, in a non-accessible arrangement.

4. Mains and branches of wiring systems, with panelboards and control devices located
and numbered, with concealed splices located, and with devices requiring
maintenance located.

5. Scope of each change order (C.O.), noting C.O. number.

Upon each visit by the Architect/Engineer, the Contractor shall demonstrate that the record
documents are being kept current, as specified hereinbefore.

RECORD MANUALS
Record manuals shall include the following:

1. Manufacturer’s operation and maintenance manuals for:
a. Light Fixtures
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2. Shop drawings, revised to reflect all review comments, supplemented with the
installation instructions shipped with equipment.

3. One copy of all panelboard directories.

4. All field test Reports

5. Electrical Contractor’s Warranty

B.  Submit record manuals in quantities and in the format prescribed in the Division 1
specifications.

23 CLOSEOUT SUBMITTALS
A.  Software and Firmware Operational Documentation:
1. Software operating and upgrade manuals.
Program Software Backup: On USB drive, complete with data files.

2.
3. Device address list.
4. Printout of software application and graphic screens.

PART 3- EXECUTION
3.1 SITE VISITS
A.  Atall construction observations by the Architect/Engineer, the Contractor shall demonstrate
to the Architect/ Engineer that all work is complete in accordance with the contract

documents and that all systems have been tested and are fully operational. The Contractor
shall furnish the personnel, tools and equipment required to inspect and test all systems.

END OF SECTION 260511
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SECTION 260512 - ELECTRICAL COORDINATION

PART 1 -

11

PART 2 -

2.1

PART 3 -

3.1

GENERAL
SUBMITTALS
Refer to section 260510.

PRODUCTS

EQUIPMENT REQUIRING ELECTRICAL SERVICE

Provide electrical connections for all electrically driven equipment. Final connections are
electrical work, except as otherwise noted. Obtain a copy of the shop drawings of equipment.
Review shop drawings to verify electrical characteristics and to determine rough-in
requirements, final connection requirements, location of disconnect switch, etc. Notify the
General Contractor if the information received is ambiguous or incomplete. Keep a copy of
these shop drawings at the project site throughout the course of construction.

Equipment to be connected includes, but is not limited to the following:
1. Telephone/Computer Systems
2. Fire Alarm System

The design of circuits for electrically driven equipment is based on the product of one
manufacturer and may not be representative of all acceptable manufacturers. If equipment
furnished has differing characteristics, make necessary adjustments to circuit components at
no additional cost to the Owner, subject to the approval of the Engineer.

EXECUTION
COORDINATION OF MECHANICAL INSTALLATION:

Attachment Number 1 shall be filled out and returned with shop drawing submittals. The
intent of Attachment Number 1 is to ensure that the electrical requirements for equipment
have been reviewed and coordinated by the Contractor. No electrical equipment shall be
ordered, nor shall rough-in begin, before this coordination has taken place. This document
shall be returned appropriately marked whether or not any changes are deemed to be
necessary by the contractor.
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ATTACHMENT NO. 1

SHOP DRAWING COORDINATION AFFIDAVIT
I, the undersigned, certify that | have reviewed the equipment shop drawings for electrically driven
equipment and that the accompanying electrical shop drawings reflect the requirements of the actual
equipment to be furnished for use on this project. The following deviations from design drawings were
required to serve the furnished equipment:

ITEM CKT.DESIG. BKR.SIZE CONDUIT/WIRE DISC.SIZE STARTER

New Old New Old New Old New Old New Old

NOTE: If no deviations are required please indicate by circling the appropriate answer above your
signature.

PROJECT: DEVIATIONS: Yes/ No
COMPANY:

TITLE: SIGNATURE:

TELEPHONE: DATE:

IT IS THE RESPONSIBILITY OF THE DIVISION 26 CONTRACTOR TO OBTAIN SHOP
DRAWING INFORMATION FROM OTHER TRADES. FAILURE TO PERFORM THE WORK
REQUIRED BY THIS AFFIDAVIT, PRIOR TO ORDERING MATERIALS OR ROUGHING-IN,
MAY RESULT IN IMPROPER CONNECTIONS BEING PROVIDED. THE EXPENSE OF
CORRECTIVE MEASURES, IF REQUIRED, SHALL BE BORNE BY THE CONTRACTOR.

NOTE:
PANELBOARD SHOP DRAWINGS WILL NOT BE REVIEWED UNTIL THE ELECTRICAL

CONTRACTOR COMPLETES AND SUBMITS THIS AFFIDAVIT TO THE ELECTRICAL
ENGINEER.

END OF SECTION 260512
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SECTION 260519 — LOW-VOLTAGE ELECTRICAL CONDUCTORS AND CABLES
PART 1- GENERAL
11 SUMMARY
A.  This section includes the requirements for the following:
1. Wire and cable for 600 volts and less.
2. Wiring connectors and connections.
1.2 SUBMITTALS
A.  Refer to section 260510.
1.3 QUALITY ASSURANCE
A.  Conform to requirements of NFPA 70.

B.  Furnish products listed and classified by Underwriters Laboratories Inc. as suitable for the
purpose specified and indicated.

14 REFERENCE STANDARDS

A. NECA 1 - Standard for Good Workmanship in Electrical Contracting; National Electrical
Contractors Association; current edition.

B. NETA STD ATS - Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association; current edition.

C. NFPA 70 - National Electrical Code; National Fire Protection Association, current edition.
PART 2- PRODUCTS
2.1 WIRING REQUIREMENTS

A.  Concealed Dry Interior Locations: Use only THHN-2, THWN-2 or XHHW-2 wire in
raceway.

B.  Exposed Dry Interior Locations: Use only THHN-2, THWN-2, or XHHW-2 in raceway.

C.  Above Accessible Ceilings: Use only THHN-2, THWN-2, or XHHW-2 in raceway.

D.  Use conductors not smaller than 12 AWG for power and lighting circuits.

E.  Use conductors not smaller than 14 AWG for control circuits.

F.  Metal Clad (MC) cable can be used for 20 Amp branch circuits, when installed in concealed

indoor locations. and not used for home runs.

2.2 BUILDING WIRE

LOW-VOLTAGE ELECTRICAL CONDUCTORS AND CABLES 260519 -1
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FOR REFERENCE ONLY - COMMUNICATION HORIZONTAL CABLING TO BE
PROVIDED BY OTHERS.

SECTION 271500 - COMMUNICATIONS HORIZONTAL CABLING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SUMMARY
A. Section Includes:
1. UTP cabling.
Cable connecting hardware, patch panels.

2.
3.  Telecommunications outlet/connectors.
4.  Cabling system identification products.

DEFINITIONS

A. BICSI: Building Industry Consulting Service International.

B. Consolidation Point: A location for interconnection between horizontal cables extending from
building pathways and horizontal cables extending into furniture pathways.

C. Cross-Connect: A facility enabling the termination of cable elements and their interconnection
or cross-connection.

D. EMI: Electromagnetic interference.
E. IDC: Insulation displacement connector.
F. LAN: Local area network.

G. Outlet/Connectors: A connecting device in the work area on which horizontal cable or outlet
cable terminates.

H. UTP: Unshielded twisted pair.

ADMINISTRATIVE REQUIREMENTS

A. Coordinate telecommunications outlet/connector locations with location of power receptacles at
each work area.

SUBMITTALS

A. Refer to section 260510.
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1.5 QUALITY ASSURANCE

1.6

A. Installer Qualifications: Cabling Installer must have personnel certified by BICSI on staff.

E.

F.

1. Layout Responsibility: Preparation of Shop Drawings and Cabling Administration
Drawings, Cabling Administration Drawings, and field testing program development by
an RCDD.

2. Installation Supervision: Installation shall be under the direct supervision of Level 2
Installer, who shall be present at all times when Work of this Section is performed at
Project site.

3. Delete subparagraph below if Contractor performs field quality-control testing.

4.  Testing Supervisor: Currently certified by BICSI as an RCDD to supervise on-site testing.

. Testing Agency Qualifications:

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

ASTM E 814 by a qualified testing agency. ldentify products with appropriate markings of
applicable testing agency. All cable must have the following characteristics.

1.  Flame-Spread Index: 25 or less.

2. Smoke-Developed Index: 50 or less.

. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,

by a qualified testing agency, and marked for intended location and application.
Telecommunications Pathways and Spaces: Comply with TIA/EIA-569-A.

Grounding: Comply with ANSI-J-STD-607-A.

DELIVERY, STORAGE, AND HANDLING

A. Test cables upon receipt at Project site.

1. Test each pair of UTP cable for open and short circuits.

PART 2 - PRODUCTS

2.1 HORIZONTAL CABLING DESCRIPTION

A. The maximum allowable horizontal cable length is 295 feet (90 m).

B. Horizontal cable and its connecting hardware provide the means of transporting signals between

the telecommunications outlet/connector and the horizontal cross-connect located in the
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communications equipment room. This cabling and its connecting hardware are called a

"permanent link," a term that is used in the testing protocols.

1. Install per TIA/EIA-B.2-1 “Performance specifications for 4-pair 100 ohm Category 6
cabling.”

2.  Bridged taps and splices shall not be installed in the horizontal cabling.

2.2 PERFORMANCE REQUIREMENTS

A.

General Performance: Horizontal cabling system shall comply with transmission standards in
TIA/EIA-568-B.1 when tested according to test procedures of this standard.

Communication contractor shall be an Commscope Uniprise contractor.
The project must be registered with Commscope in order to provide a complete 25 year

Extended Product and Application Warranty. Warranty documentation must be provided to
owner.

. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing

agency. ldentify products with appropriate markings of applicable testing agency.
1.  Flame-Spread Index: 25 or less.
2. Smoke-Developed Index: 50 or less.

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.

Grounding: Comply with J-STD-607-A.

2.3 UTP CABLE

A. Description: 100-ohm, four-pair UTP, covered with a blue thermoplastic jacket (Commscope).

1. Comply with ICEA S-90-661 for mechanical properties.

2. Comply with TIA/EIA-568-B.1 for performance specifications.

3. Comply with TIA/EIA-568-B.2, Category 6.

4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying
with UL 444 and NFPA 70 for the following types:

Communications, Non-Plenum Rated: Type CMP complying with NFPA 262.

2.4 UTP CABLE HARDWARE

A. General Requirements for Cable Connecting Hardware: Comply with TIA/EIA-568-B.2, IDC

type, with modules designed for punch-down caps or tools. Cables shall be terminated with
connecting hardware of same category or higher.
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B. Jacks and Jack Assemblies: Modular, color-coded, eight-position modular receptacle units with
integral IDC-type terminals.

1.

Provide 8-position, 8-conductor jacks Commscope part number 760237628 USL600-
BLUE. Fill vacant positions with blank insert Commscope part number 1116412-3.
Faceplates shall be white in color. Provide Commscope part number 2111012-3 4 port
white faceplate.

C. Patch Cords: Factory-made, four-pair cables in 5°, 7°, and 10’ lengths; terminated with eight-
position modular plug at each end.

1.

Patch cords shall have bend-relief-compliant boots and color-coded icons to ensure
Category 6 performance. Patch cords shall have latch guards to protect against snagging.
Patch cords shall have color-coded boots for circuit identification.

Provide one patch cord for each user end connection plus 10% spare. |.E. One patch cord
for each connection in the data rack and one patch cord for each connection at the user
end.

Quantity of patch cords shall be divided between the multiple lengths as follows: 5° = 20
percent, 7° = 30 percent, and 10’ = 50 percent.

2.5 GROUNDING

A. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical
Systems" for grounding conductors and connectors.

B. Comply with J-STD-607-A.

2.6 IDENTIFICATION PRODUCTS

A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks,
laminating adhesives, and inks used by label printers.

B. Comply with requirements in Division 26 Section "ldentification for Electrical Systems."

PART 3 - EXECUTION

3.1 WIRING METHODS

A. Install cables in pathways and cable trays except within consoles, cabinets, desks, and
counters and except in accessible ceiling spaces. Conceal pathways and cables except in
unfinished spaces.

1.

Install plenum cable in environmental air spaces, including plenum ceilings.
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3.2

2.

Comply with requirements in Division 260533 Section "Raceway and Boxes for Electrical
Systems.”

B. Conceal conductors and cables in accessible ceilings, walls, and floors where possible.

C. Wiring within Enclosures:

1.

2.
3.

Bundle, lace, and train conductors to terminal points with no excess and without exceeding
manufacturer's limitations on bending radii.

Install lacing bars and distribution spools.

Install conductors parallel with or at right angles to sides and back of enclosure.

INSTALLATION OF CABLES

A. Comply with NECA 1.

B. General Requirements for Cabling:

1.

akrwn

10.

11.

12.

13.

Comply with TIA/EIA-568-B.1.

Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."

Install 66-style IDC termination hardware unless otherwise indicated.

MUTOA shall not be used as a cross-connect point.

Terminate conductors; no cable shall contain unterminated elements. Make terminations
only at indicated outlets, terminals, cross-connects, and patch panels.

Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches
and not more than 6 inches from cabinets, boxes, fittings, outlets, racks, frames, and
terminals.

Install lacing bars to restrain cables, to prevent straining connections, and to prevent
bending cables to smaller radii than minimums recommended by manufacturer.

Bundle, lace, and train conductors to terminal points without exceeding manufacturer's
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling
Termination Practices™ Chapter. Install lacing bars and distribution spools.

Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable
between termination, tap, or junction points. Remove and discard cable if damaged during
installation and replace it with new cable.

Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps
shall not be used for heating.

In the communications equipment room, install a 10-foot long service loop on each end of
cable.

Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable pull
tensions.

Cables shall be installed in continuous lengths from origin to destination (no splices)
unless specifically addressed in this document.
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14.

15.

16.

17.

18.

19.

20.
21.

22.

23.
24,

Where cable splices are allowed, they shall be in accessible locations and housed in an
enclosure intended and suitable for the purpose.

If a J-hook or trapeze system is used to support cable bundles all horizontal cables shall be
supported at a maximum of four-foot intervals - at no point shall cable(s) rest on acoustic
ceiling grids or panels.

Horizontal distribution cables shall be bundled in groups of not greater than 40 cables
(cable bundle quantities in excess of 40 cables may cause deformation of the bottom
cables within the bundle).

Panel terminations shall be fed by and individual bundle separated and dressed back to the
point of cable entrance into the rack or frame.

Cable shall be installed above fire-sprinkler and systems and shall not be attached to the
system or any ancillary equipment or hardware.

The cabling system and support hardware shall be installed so that it does not obscure any
valves, fire alarm conduit, boxes, or other control devices.

Cables shall not be attached to ceiling grid or lighting support wires.

Pulling tension on 4-pair UTP cables shall not exceed 25-pounds for a single cable or
cable bundle.

Unshielded twisted pair cable shall be installed so that there are no bends less than four
times the cables outside diameter (4 X cable O.D.) at any point in the run.

Cables shall be identified by a self-adhesive label in accordance the specifications.

The cable label shall be applied to the cable behind the faceplate on a sec-tion of cable that
can be accessed by removing the cover plate. Cable labels shall not be obscured from
view.

C. UTP Cable Installation:

1.
2.

Comply with TIA/EIA-568-B.2.
Do not untwist UTP cables more than 1/2 inch from the point of termination to maintain
cable geometry.

D. Open-Cable Installation:

1.

Install cabling with horizontal and vertical cable guides in telecommunications spaces with
terminating hardware and interconnection equipment.

Suspend UTP cable not in a wireway or pathway a minimum of 8 inches above ceilings by
cable supports not more than 60 inches apart.

Cable shall not be run through structural members or in contact with pipes, ducts, or other
potentially damaging items.

Cable shall not rest on or make contact with any other system.

E. Group connecting hardware for cables into separate logical fields.

3.3 GROUNDING
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3.4

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection"

Chapter.

. Comply with J-STD-607-A.

. Bond metallic equipment to the grounding bus bar, using not smaller than No.6 AWG

equipment grounding conductor.

IDENTIFICATION

. ldentify system components, wiring, and cabling complying with TIA/EIA-606-A. Comply

with requirements for identification specified in Division 26 Section "ldentification for

Electrical Systems."

1. Administration Class: 4.

2. Color-code cross-connect fields. Apply colors to voice and data service backboards,
connections, covers, and labels.

. Using cable management system software specified in Part 2, develop Cabling Administration

Drawings for system identification, testing, and management. Use unique, alphanumeric
designation for each cable and label cable, jacks, connectors, and terminals to which it connects
with same designation. At completion, cable and asset management software shall reflect as-
built conditions.

. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for

Class 4 level of administration, including optional identification requirements of this standard.

. Cable Schedule: Post in prominent location in each equipment room and wiring closet. List

incoming and outgoing cables and their designations, origins, and destinations. Protect with
rigid frame and clear plastic cover. Furnish an electronic copy of final comprehensive
schedules for Project.

. Cabling Administration Drawings: Show building floor plans with cabling administration-point

labeling. Identify labeling convention and show labels for telecommunications closets,
backbone pathways and cables, entrance pathways and cables, terminal hardware and positions,
horizontal cables, work areas and workstation terminal positions, grounding buses and
pathways, and equipment grounding conductors. Follow convention of TIA/EIA-606-A.
Furnish electronic record of all drawings, in software and format selected by Owner.

. Cable and Wire Identification:

1. Label each cable within 4 inches of each termination and tap, where it is accessible in a
cabinet or junction or outlet box, and elsewhere as indicated.
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Each wire connected to building-mounted devices is not required to be numbered at device
if color of wire is consistent with associated wire connected and numbered within panel or
cabinet.

Exposed Cables and Cables in Cable Trays and Wire Troughs: Label each cable at
intervals not exceeding 15 feet

Identification within Connector Fields in Equipment Rooms and Wiring Closets: Label
each connector and each discrete unit of cable-terminating and connecting hardware.
Where similar jacks and plugs are used for both voice and data communication cabling,
use a different color for jacks and plugs of each service.

Uniquely identify and label work area cables extending from the MUTOA to the work
area. These cables may not exceed the length stated on the MUTOA label.

G. Labels shall be preprinted or computer-printed type with printing area and font color that
contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A.

1.

Cables use flexible vinyl or polyester that flex as cables are bent.

35 FIELD QUALITY CONTROL

A. Perform the following tests and inspections

1.

5.

Visually inspect UTP and optical fiber cable jacket materials for NRTL certification
markings. Inspect cabling terminations in communications equipment rooms for
compliance with color-coding for pin assignments, and inspect cabling connections for
compliance with TIA/EIA-568-B.1.
Visually confirm Category 6, marking of outlets, cover plates, outlet/connectors, and patch
panels.
Visually inspect cable placement, cable termination, grounding and bonding, equipment
and patch cords, and labeling of all components.
UTP Performance Tests:
a. Test for each outlet. Perform the following tests according to TIA/EIA-568-B.1

and TIA/EIA-568-B.2:

1)  Wire map.

2)  Length (physical vs. electrical, and length requirements).

3) Insertion loss.

4) Near-end crosstalk (NEXT) loss.

5) Power sum near-end crosstalk (PSNEXT) loss.

6) Equal-level far-end crosstalk (ELFEXT).

7)  Power sum equal-level far-end crosstalk (PSELFEXT).

8) Return loss.

9) Propagation delay.

10) Delay skew.
Final Verification Tests: Perform verification tests for UTP after the complete
communications cabling and workstation outlet/connectors are installed.
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a. Data Tests: These tests assume the Information Technology Staff has a network
installed and is available to assist with testing. Connect to the network interface
device at the demarcation point. Log onto the network to ensure proper connection
to the network.

B. Document data for each measurement. Data for submittals shall be printed in a summary report
that is formatted similar to Table 10.1 in BICSI TDMM, or transferred from the instrument to
the computer, saved as text files, and printed and submitted.

C. End-to-end cabling will be considered defective if it does not pass tests and inspections.

D. Prepare test and inspection reports.

END OF SECTION 271500
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FOR REFERENCE ONLY - COMMUNICATION HORIZONTAL CABLING TO BE
PROVIDED BY OTHERS.

SECTION 270500 - COMMON WORK RESULTS FOR COMMUNICATIONS
PART 1- GENERAL
11 RELATED SECTIONS

A.  All division 27 work shall, in addition to all division 1 specification sections, comply with all
of the requirements in the following specification sections:

260500 Common Work Results for Electrical

260501 Electrical Demolition

260510 Electrical Submittals

260511 Electrical Work Closeout

260512 Electrical Coordination

260519 Low-Voltage Electrical Power Conductors and Cables
260526 Grounding and Bonding for Electrical Systems
260529 Hangers and Supports for Electrical Systems

260533 Raceway and Boxes for Electrical Systems

260548 Vibration and Seismic Controls for Electrical Systems
262726 Wiring Devices

1.2 COORDINATION

A.  CCU ITs must approve any deviation from the specifications in this document. All
communications, correspondence, and approvals must be conveyed through the official project
contacts of record such as the Architect and Construction Manager.

B. All Division 27 Contractor Project Managers shall schedule and conduct a coordination
meeting with CCU ITS to confirm and coordinate scope of work requirements prior to
commencement of work whether project is new construction, renovation, or retrofit. Project
meetings shall be scheduled through the General Contractor, Construction Manager, or CCU
Facilities Services depending upon how the project management process is structured in each
instance.

C. The Contractor shall submit a work schedule before any work begins. This schedule shall
identify the major phases of the installation. The Architect or Construction Manager shall
review the schedule with CCU ITS and CCU Facilities representatives, identify inspection
requirements based on phasing and request any required modifications to the installation
schedule. When the installation plan is finalized and approved, work may begin.

1.3 SUBMITTALS
A.  Work shall not proceed without CCU approval of all submitted items.
1.4 QUALITY ASSURANCE

A. Cabling Contractor shall provide with bid an RCDD and Installer-level BICSI Certification. A
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minimum of one (1) permanent crew member shall be BICSI Installer Level Il as well as
manufacturer certified. Twenty-five percent (25%) of installation force shall be BICSI Installer
Level I. Work crew, not involved in installing cable elements (e.g. laborers delivering/moving
materials, installing grounding by an electrician, or workers installing pathway elements) do
not require BICSI or manufacturer certification or registration.

Only installers trained and certified by the proposed manufacturer shall be allowed to
terminate and test optical fiber. Others specified above may pull/place optical fiber cable under
the supervision of an installer trained and certified by the manufacturer.

SYSTEM WARRANTY

The Contractor shall provide a single manufacturer 25-year system performance warranty
covering the installed cabling system against defects in workmanship, components and
performance, and follow-up support after project completion. Project must be registered with
Commscope prior to start of work. All documentation of the 25-year system performance
coverage and 25-year component coverage must be provided to CCU prior to completion of
project. During the warranty period, and for non-conformities of which contractor has notice,
contractor shall take all necessary and appropriate action; free of charge, to correct any non-
conformity with the warranties contained in the manufacturer agreement. During the warranty
period, contractor shall provide to CCU, free of costs and charges, all support necessary to
ensure that the cabling system meets the requirements specified in this document and
performance guarantees provided by the contractors. During the warranty period, contractors
shall furnish, or cause to be furnished, all maintenance, service, parts and replacements
necessary to maintain the cabling system in good working condition, at no cost to CCU.

All deficiencies shall be corrected within a period of forty-eight (48) hours.

END OF SECTION 270500
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SECTION 274116 - INTEGRATED AV SYSTEMS

PART 1 - GENERAL

1.1

A.

B.

1.2

zZ - X <

GENERAL REQUIREMENTS

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

Applicable provisions of the State and Local Codes and of the following codes and standards in
addition to those listed elsewhere in the specifications are hereby imposed on a general basis for
electrical work: codes and standards listed on the electrical drawings.

WORK INCLUDED

Provision of all sound reinforcement equipment, components, hardware and accessories as
required for a fully operational and functional system. Furnish any additional items, not
specifically mentioned herein, as necessary for a complete system, without claim for additional
payment.

Provision and installation of all conduits, recessed back boxes, pull boxes and junction boxes as
required is by the Electrical Contractor. Coordinate the work of the section with the project
Electrical Contractor.

Provision, permanent labeling, installation and termination of all wire and cable related to the AV
systems. All cable homeruns shall be without splices, continuous from the origin device to the

homerun destination. Multicable breakouts as rquired and all cable “socks” as required for clean,
aesthetically acceptable cable management between AV equipment rack and audio junction box.

Field installation and wiring of all equipment racks.
Field installation of all major equipment items including speakers, racks, consoles, projectors, etc.

Provision and installation of signal wiring within equipment racks and between loose equipment
and equipment racks, including all multi-cable audio snakes as required. Provide plenum rated
cable between devices where required by open cable runs.

Provision and installation of all speaker systems, including all mounting brackets, rigging
hardware and support assemblies, as well as wire/cable.

Submission of shop drawings for review prior to fabrication.

Field verification of dimensions and conditions.

Inspection, testing, alignment, and final adjustment of completed installation.
Demonstration for approval and instruction of owner for operating personnel.
System warranty.

The Systems shall be basically comprised of the following:

8-Ohm Mid/High Speakers with Yoke Bracket

8-Ohm Subwoofer with 4 mounting points

70v Recessed Ceiling Speakers

Powered Monitor Speakers

Amplifiers and digital amplifier/processors

o ok~ 0D =

Existing Digital Mixing Console to be reused and reprogrammed as required (Behringer 32
Compact)

Wireless Microphones and accessories

8. Speaker Processing Equipment

INTEGRATED AV SYSTEMS 274116 - 1
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1.3

9. Wireless Access Point

10. Assistive Listening System

11. Projection Systems — switcher, control input devices, projector, motorized projection screen
12. Integrated Control Systems — Touch Screens

13. Power conditioners and power sequencers for remote turn-on/off

14. Equipment Racks

15. Rack Blanks, Shelves, Vents, Drawers and Accessories

16. Antenna plates wireless mics

17. Loose Equipment — Microphones, Stands, etc.

18. Receptacle plates and AV devices

19.  Wire, cable and terminations

20. Installation labor as required

21.  Turn on, commissioning and training as defined by the specifications
QUALITY ASSURANCE

Work shall be performed by labor skilled in Professional Audio System installation and within
strict accordance to the requirements and/or specifications of the manufacturers of the material
being used.

The equipment specified herein has been selected for its operational, functional, maintenance
and/or aesthetic suitability for the Project.

. All equipment shall be new and undamaged. All materials shall conform to applicable provisions

of Underwriters Laboratories and the American Standards Associations.

. All work shall conform to the latest federal, state and city electrical safety codes or other

authorities having jurisdiction. Where conflicts between codes exist, the most stringent code or
regulation shall apply.

Qualifications:

1. This Contractor shall be an authorized representative for the specified manufacturers.
This Contractor shall provide all services related to the work and shall exercise
engineering supervision over the completed installation. This Contractor shall have been
involved with the execution of professional sound system installations for a period of ten
years or more and shall have completed at least five major sound installations of this type
and scope.

2. This Contractor shall maintain and operate his own shops and fabricate or assemble all
components except for standard hardware, materials and equipment. The Contractor
shall have experience with the specified Digital Sound Processor and programming of
digital remote-control devices

3. This Contractor without claim for additional payment shall supply additional components
needed for a fully operational and complete system.

4. The Systems shall be provided by one of the following pre-approved sound system

Contractors:

a. Sight & Sound Solutions, 60 Marbledale Road, Tuckahoe, N.Y. 10707
(914) 237-0777;

b. A-V Services, 36 Mill Plain Road — Suite #310, Danbury, CT. 06811

(973) 852-8600;
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1.4

1.5

A.

C. HB Communications, 1130 Globe Avenue, Mountainside, NJ 07092
(908) 654-3600;

REFERENCES

Regulatory Agencies:

N o o bk~ 0N~

Electronics Industries Association

National Electrical Code

National Electrical Manufacturers Association
National Fire Protection Association
Underwriter’s Laboratories

Occupational Safety and Health Act of 1970

Additional applicable codes, standards, regulations and guidelines shall be adhered to in
both spirit and letter of intent.

SUBMITTALS
Shop Drawings

1.

Submit field coordinated shop drawings for approval prior to installation. Shop drawings
shall indicate all box locations, mounting heights, pull box and junction box locations,
conduit routing and conduit wire fill. Site dimensions and conditions affecting the Work
shall be verified prior to commencement of Shop Drawings.

Shop drawings shall be made in conformity with the best modern practice and all design
shall reflect a requirement for minimizing institutional maintenance.

Submit electronic shop drawings. All drawings shall be produced on or compatible
system to ensure legibility and quality of submission. Obtain approval of the drawings
prior to proceeding with manufacture and fabrication. Complete shop drawings shall
include:

a. General arrangement plans and diagrams. (1/4” = 1 minimum)
b. Miscellaneous Installation Details and Assembly Drawings. (as necessary)
C. Provide a binder with a complete written list of all components and model

numbers to be provided by SSC accompanied by manufacturer’s cut sheets that
indicate major dimensions, specifications and finishes of all equipment and
accessories.

d. Wiring and interconnection diagrams of system components including notation of
type and manufacturer of all items including equipment make and model
number, cable types and numbers, connector types (scale as required).

e. Equipment rack layouts in plan and elevation. Include all control room
equipment items.

f. Functional diagram(s) and point-point risers indicating cable types and
quantities. Riser diagram or pull sheet to include cable identification numbering
scheme that matches functional diagram.

h. Suspension and attachment arrangement for all equipment including, but not
limited, to left and right speakers and subwoofer speakers. Loudspeaker
mounting drawing shall indicate hanging details, mounting hardware and rigging
orientation of loudspeakers as required.

i Receptacle plate details showing engraved or silk-screened legends, connector
type and finish.
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1.6

1.7

B.

As-Builts:
1. Submit in accordance with the General Conditions.
2. Four copies of as-built and installed shop drawings. AutoCAD copies of general

arrangement, elevations and connection details shall be provided on disk as part of the
As-built drawing submission.

WARRANTY, SERVICE AND TRAINING

The Contractor shall warrant systems to be free of defective components, faulty workmanship
or improper installation/adjustment for a period of one year from the date of Owner’s final
acceptance.

The field supervisor and project manager for this Contractor and the Audio Sub-Contractor
shall be present at the Systems turn-on, checkout and testing and Owner training sessions.
The Contractor shall make necessary repairs and advise on field installation nuances at time
of training. Failure to attend these meetings may result in delay of final approval of overall
system.

Training shall consist of (3) four-hour sessions at a time mutually agreeable to the Owner and
this Contractor. The first training session shall occur no later than (7) days after final
inspection and approval of the system. The second training session shall occur no later than
(30) days after final inspection and approval of the system. The final training sessions shall
be at times mutually agreeable to the Owner and this Contractor.

This Contractor shall provide one half-yearly visit to the site for checking and adjusting of
equipment. The visit shall occur six months after the system has been accepted and shall be
arranged to be at a time mutually agreeable to the Owner and this Contractor. Visit can
coincide with training session if mutually agreeable with Owner.

For the first (30) days after final acceptance of the system, the Contractor shall be required to
answer all service calls within twenty-four hours of a request being made. After the (30) day
period, the Contractor shall meet all requirements established by the one-year warranty.

SUBSTITUTIONS

Requests for substitutions and/or alternate manufacturers for the specified sound equipment,
components and/or accessories shall be made in writing prior to bid. Requests shall provide
detailed description of the substituted item, effect the substitution will have on the overall
system, benefits of substitution over the specified product and any cost advantages to the
substitution. Requests for substitution shall be made minimum (14) days prior to bid. Review
of proposed substitution by the Consultant, Architect or Owner shall not be construed as
acceptance of the substitution.

The Consultant reserves the right to substitute a new product that may have become
available following the issuance of the Contract Documents. Such substitutions shall be
made prior to final review of the equipment list.

PART 2 - PRODUCTS

2.1

A.

GENERAL

Where equipment, components, support devices, anchoring systems or wiring systems have
been omitted from the specifications or drawings, but are necessary for the operation of the
system, they shall be provided and installed by this Contractor without claim for additional
payment or time.

Items, materials and equipment shall be new and undamaged. Uniform materials shall be
used throughout. All steelwork shall be cleaned, primed with rust inhibitor and painted with
epoxy resin or baked enamel finish. This Contractor shall repair damage to factory finishes.
All touch-up paint shall match the manufacturer’s color identically.
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C.

22

23

24

The mechanical fabrication and workmanship shall incorporate best practices for good fit and
finish. There shall not be any burrs or sharp edges to cause a hazard nor shall there be
corners accessible to personnel.

MANUFACTURERS

The sound and intercom systems shall be comprised of components that are of professional
quality. See Major Equipment List for manufacturers and equipment model numbers.

PERFORMANCE REQUIREMENTS
Sound System:

1. Certain overall performance requirements of the sound system shall be checked by
measurement. Each system as designed meets the following requirements based upon
available data and the manufacturer's published specifications. The Contractor shall be
responsible for use of the equipment specified in the manner specified, and each
component's conformance with its manufacturer's specifications.

2. Overall system frequency response shall be +/- 3 dB, 250-8,000 Hz when measured in
1/3 octave bands at any seat. Frequency response shall be measured using a 1/3 octave
Real Time Analyzer.

3. Residual noise and hum shall be below the masking noise levels produced by the air
conditioning system, for an overall signal-to-noise ratio of 68 dB for the entire system.

4. Overall System Electronics Characteristics:

a. Frequency Response: 20-20,000Hz +/-0.5 dB
b. Signal to Noise: Better than -75 dB

C. Distortion: 0.1 % THD maximum

d. OPL ( Operating Level): +4 dBM

SIGNAL WIRE CABLE SPECIFICATION

Cable quantities shall be as required by the systems. Substitutions of specified cable types
are not acceptable without approval by the Consultant. Cable quantities shall be determined
by the contractor as required by the functional diagrams and conduit riser diagrams on the
drawings. All cables including multi-cable snakes shall be provided, labeled and installed by
this Contractor. Substitutions of specified cable types are not acceptable.

1. All cable shall be as manufactured by Belden Wire and Cable, unless otherwise noted.
See drawings for specified wire types.

2.5 SYSTEM EQUIPMENT

A. Microphone System and Accessories:

1.

Outputs of all microphones shall be 150-250 ohms, balanced with respect to ground. The
term "sensitivity" as used herein for microphones and expressed in dBm (dB referenced
to .001 W) is the microphones available electrical input power level, when driven by a
sound pressure of 10 dynes/cm2.

Microphone System Installation and Accessories:

a. Single line microphone connectors shall be Neutrik NC3MP-BAG series or
approved alternate.

Cable in conduit indicated on the drawings for interconnection between system
receptacles shall be provided by this contractor. Audio Contractor shall verify
appropriateness of system cable and interconnection and shall coordinate numbering
scheme of all cable pulled in conduit. Coordinate conduit routing requirements and any
changes to the conduit riser diagrams with the Electrical Contractor.
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4.

Microphone extension cables shall be supplied as specified herein. Each flexible
extension cable shall be fitted at one end with a Neutrik NC3MX-B connector, the other
end shall be fitted with a Neutrik NC3FX-B connector. Flexible cables shall be Canare L-
4EBS.

Provide installation of a fixed microphone for the Assistive Listening system as directed in
the field by the Consultant. Suspension arrangement shall provide fixed orientation.

B. Rack-Mounted Control and Amplification Equipment:

1.

5.
6.

Permanent rack shall be constructed of 12 gage steel top and bottom and 16 gage sides.
Panel mounting channels shall be provided with holes on E.I.A. spacing.

All unused rack panel spaces shall be filled with blank solid panels or ventilating panels.
Provide all accessories indicated on the drawings.

All racks shall have black baked enamel finish.

Rack mounted equipment shall be provided with security covers where indicated in the
equipment list to avoid tampering with preset levels. If manufacturer does not provide
suitable security covers for a specified device, Contractor shall provide alternate such as
Middle Atlantic SF series.

All rack mounted equipment shall utilize security screws such as Middle Atlantic H-T.

All internal rack wiring of microphone and line level cable shall be Belden #8451.

D. Loudspeakers and Associated Equipment:

1.
2.

All loudspeakers shall be phased together.

Each portable loudspeaker shall have two male connectors, wired in parallel, mounted in
the rear. These connectors shall be polarized Neutrik NC4MC connectors.

Portable loudspeaker cables shall be provided as described in the equipment list. They
shall consist of jacketed #12 AWG conductors with phasing code. At each end, the cords
shall terminate in a Neutrik NC4FC connector.

Design of the suspension arrangement, exact mounting details and aiming shall be
indicated on the shop drawing submitted to the Consultant for review prior to installation.
Provide rigging details showing all hardware, connections to building and speaker
hanging assembly.

E. Receptacle Plates

1.

Receptacle plates shall be provided as indicated on the drawings. Coordinate exact size
and orientation with back box sizes. This Contractor shall provide surface mounted
receptacle devices (speaker, microphone and line level) with an integral
backbox/enclosure (see drawings for more information). The enclosure shall be
designed such that the receptacle faceplate does not overhang the edges of the
enclosure. In all surface mounted cases, the faceplates and back box enclosure shall be
flush along the outside edges.

Finish for wall mounted receptacle plates shall be 1/8" thick anodized black aluminum
with engraved white lettering.

F.  MAJOR EQUIPMENT ITEMS

Audio Visual Equipment

Atlas Sound AD-19B Antenna Sound Tube and Wall Mount Bracket

Behringer Behringer X32 Compact Digital Console EXISTING To Be Reused
Biamp CMS60DTD - 6.5" two-way 70v Ceiling Speakers White

Biamp REVAMP4120T - 4 channel Amplifer - 4x 120 watts 70v - Rack mount

INTEGRATED AV SYSTEMS 274116 -6
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TesiraFORTE DAN-CI - 12 Analog Input, 8 Analog Output, 32x32 Dante

State Project No. H17-N136-CB

Biamp DSP 1
Community V2-26W - Full-Range 2-way Dual 6" Speakers - 90x70 Dispersion White 2
Community VB-TILTW - Tilting Speaker Bracket White 2
Community V2-21255W Subwoofer 2x12" White Subwoofers 1
Community ALC-404D - Amplified Loudspeaker Controller - 4 channel x 400w+ Dante 1
Crestron DM-TX-200-c-6 2-Gang Video Distribution Plate (floor box mounted) 1
Crestron DMPS3-4k-350-c Video Switcher 1
Crestron PW-5430DUS High Efficiency Power Pack 1
Crestron TS-770-B-S 7" tabletop touchscreen with 10'-0" Cable 1
Crestron TSW-770-B-S 7" wall mounted touchscreen 1
Crestron DM-RMC-4KZ-Scaler C for Projector 1
Crestron MP-WP152 HDMI Input Device - Rack Mounted 1
Daliteq 164" Diagonal / 16:10 Aspect Ratio Motorized Projection Screen 1
Epson Pro L1060UNL, WUXGA 6000 Lumens Laser 3LCD 1
Epson ELPLWO08 Zoom Lens for Pro L Projector 1
FL1500 Floor Box with 4 Gang Mount Plate - 1x120v, 2x RJ45, 1x XLR
FSR +AV 1
KRK ROKIT 5 G4 5" Powered Studio Monitors with Power Cords 2
Listen LS-58-072 - iDSP Advanced Stationary Level lll RF Listening System 1
Lowell RPSB-R Rack Mount Switch 1
Lowell RPC-4-CD 2
Luxul AMS-2624P - 24 PoE+ GbE Managed Switch 1
Middle Atlantic DWR-21-22 Wall Mounted Equipment Rack with Plexi Door 1
Middle Atlantic EB,Vents, Blanks, etc Lot
Netgear WNDAP360 Wireless Access Point 1
NewTek 4K PTZ2 - NDI Camera 20x Digital Zoom Camera 1
NewTek Wall Mount Bracket for PTZ2 Camera 1
ProCo AQ25 Microphone Cables 2
ProCo AQ10 Microphone Cables 2
Shure UA874XA Paddle Antennae 2
Shure UA845UBWB Antenna Distribution System 1
Shure ULX-D4Q-H50 Wireless Quad Receiver 2
Shure ULXD2/Beta 58-H50 Handheld Transmitter BETA Microphone 4
Shure ULXD1 - H50 Bodypack Transmitter 4
Shure WL 185 - Lavalier Condensor Microphone 2
Shure ULXD6/C-H50 Wireless Boundary Microphone 2
Shure MX4180D/S Supercardiod 18" Desktop Gooseneck Condenser Mic 1
Tripplite Smart UPS1000RM1ru 1
Whirlwind Custom Panels Lot 1
Whirlwind PcDi Audio Input Device 1

PART 3 - EXECUTION
3.1 INSPECTION

A. Examine all Work prepared by others to receive Work of this Section and report defects affecting

installation to the Consultant. Commencement of Work shall be construed as complete
acceptance of preparatory Work. The sphere of inspection shall include but not be limited to:

1. Coordination of device locations with other trades and Work provided by others.

INTEGRATED AV SYSTEMS
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3.2

3.3

2 Coordination of all box sizes and conduit routing.

3 Assurance all mounting surfaces are ready to accept the Work.
4. Verification of flatness, plumb and level of mounting conditions.
5

Inspection of all components of the Work supplied by others to insure no damage has
occurred during shipping or storage.

PREPARATION

Examine the site and review the contract drawings to become familiar with the work. Field verify
all dimensions at the site prior to installation and advise the Consultant of all system modifications
required by field conditions.

Coordinate the Work with related trades. This shall include the preparation of schedules and
coordination of equipment delivery and storage.

. Appropriate signage shall be furnished during overhead Work to caution of personnel working

above.
INSTALLATION

The audio location drawings indicate the origins and destinations for all audio cables. The
method of cable routing described in those documents indicates the connections to install the
audio systems.

All signal wiring shall be run CONTINUOUS, without splices from audio device to homerun
destination.

The actual diameter and path of each conduit run shall be confirmed by the Audio Contractor and
coordinated with the Electrical Contractor in accordance with field conditions.

. All wire and cable shall be installed in EMT unless specifically indicated otherwise on the

drawings or herein. All work shall comply with the National Electrical Code.

Should the Electrical Contractor choose to combine cable runs from individual terminations into a
common conduit, then they must conform to the wire grouping, conduit fill, and conduit separation
requirements listed in this section.

To prepare the required conduit riser diagram, the Electrical Contractor must group cables by
wiring type; determine the total number of cables in each conduit run; determine the diameter of
each conduit run; determine the actual routing of each conduit run.

1. Audio system wiring is divided into wiring groups according to their nominal voltage
levels:
Group A Microphones and other sensitive wiring (0 to 200)
Group B Line level wiring (100 millivolts to 10 volts)
Group C Loudspeaker and control wiring (10 to 70 volts)
Group D Telephone, video, control and digital circuits

Note: These wiring groups must never be intermixed within a given conduit run!

2. Minimum conduit separation between conduits carrying wiring of different audio groups is
as follows:
Group A Group B Group C Group D
Group A adjacent 6” 127 127
Group B -- adjacent 127 ?
Group C -- -- adjacent 6”
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3.4

Group D -- -- -- adjacent

Note: Ninety degree crossings in close proximity are acceptable.

3. Minimum conduit separation between conduits carrying audio wiring and other electrical
service conduit is as follows:
Group A Group B Group C Group D
Dimmer controlled Ltg 24” 127 6” 127
220/440VAC circuits 6” 6” adjacent adjacent
without SCR’s 6” 6” adjacent adjacent
with SCR’s 247 127 6” 127

Note: Unusually heavy current demands in or long parallel runs with the above services
may dictate greater separations to avoid interference with audio system.

Under no circumstances shall the conduit be utilized as a ground. Grounds shall be sized as per
NEC and shall be run continuous from terminals at the plug device to ground buss in the dimmer
rack.

WORKMANSHIP

The installation of all Work shall be neat. All boxes, equipment, etc. shall be plumb and square.
All cables shall be neatly bundled with plastic tie wraps as required. Service loops shall be
fastened to insides of the racks.

Cable bundles within the racks shall be separated so that mic, line and speaker cables are
always kept away from each other.

Surface mounted receptacle devices (speaker, microphone and line level) shall be provided with
an integral backbox/enclosure. The enclosure shall be designed such that the receptacle
faceplate does not overhang the edges of the enclosure. In all surface mounted cases, the
faceplates and backbox enclosure shall be flush along the outside edges.

Work that is damaged or improperly installed will be removed and replaced. It shall be the
responsibility of this Contractor to patch, repair and/or replace any damage to any architectural or
mechanical system, which may be damaged during the course of the system installation.
Materials and labor required for such repairs shall be provided without claim for payment.

Terminations shall be accomplished with appropriate connectors. Provide strain-relief at
connectors where required.

Speaker mounting shall be provided by this contractor. All hardware associated with rigging
system shall be load rated for overhead lifting. All hardware shall be fabricated of forged
malleable steel — no cast iron components will be acceptable. Rigging components and hardware
and shall be painted as required by the Architect. Provide a minimum of (4) wire rope support
points for the subwoofer. Provide mounting frame at the top to accept the wire rope cable
hangers. Provide ALL MISCELLANEOUS KINDORF OR UNISTRUT SUPPORT FRAMES
ABOVE THE CEILING AS REQUIRED BY THE SUBWOOFER MOUNTING. Coordinate
locations with the architectural drawings and ceiling grommets provided by the GC.

. All equipment except portable equipment shall be held firmly in place. This shall include

loudspeakers, cables, control equipment, rack equipment, etc. Mountings shall be rigid.
Fastenings and supports shall be adequate to support their loads with a safety factor of at least
five.

. All switches, jacks, outlets, cables, etc., shall be clearly, logically and permanently marked during

installation. All cables shall be marked with standard alphanumeric markers at each end. These
marker codes shall be identical to those noted on the shop drawings.
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3.5

The Contractor shall take such precautions as are necessary to prevent and guard against
electromagnetic/electrostatic/radio frequency interference.

Care shall be exercised in wiring, so as to avoid damage to the cables and to the equipment.
Between racks, cabinets, consoles or modules all cables shall be well supported and shall be
neatly laced and dressed. All joints and connections shall be made with rosin-core solder or with
mechanical connectors approved by the Consultant. Between racks, cabinets, consoles or
modules, all cable shall terminate in terminal connectors, strips, blocks or boards.

All audio wiring shall be executed in strict adherence to standard broadcast practices as detailed
in “Sound System Engineering, Second Edition” by Don and Carolyn Davis.

All power and high voltage level circuits shall be run on the right side of the rack or cabinet as
viewed from the rear. All other circuits shall be run on the left side as viewed from the rear.

Microphone and 600-ohm line conduits shall be mechanically and electrically connected to
receptacle boxes. Microphone line shields shall be grounded only at the end that terminates at
the equipment rack(s) and shall be grounded only to the common ground of the equipment rack.
All audio grounds in the equipment rack(s) shall be electrically grounded to the isolated ground
buss bar mounted in each rack. Buss bar in each rack then shall be grounded to a single point
at the isolated ground panel buss bar by means of a minimum AWG #4 insulated conductor. The
grounding conductor conduit shall be totally electrically isolated from the equipment racks and
from the isolated ground panel by means of plastic bushings or other similar approved means.

The total resistance of the ground system from the equipment racks to the common building
ground shall not exceed .1 ohm.

Other shields shall be grounded only at the power ampilifier inputs or the console outputs, and
shall be terminated at the "floating" end with "wedge on" collars, or with plastic tape. Continuity of
shield shall be preserved at connecting points.

Provide a framed functional diagram for system equipment that reflects the final as-built systems
where directed in the field by Consultant.

Equipment racks shall be pre-wired in the Audio Sub-Contractor's shop and thoroughly tested for
proper signal flow and equipment function prior to delivery of racks to the job site.

Between racks, cabinets, remote receptacles, all speaker level cable shall terminate in terminal
strips.

Patch panels shall be wired so all signal sources (outputs from equipment), shall be connected to
the top row. Any efficient combination of top and bottom rows shall be used for multiples.

Drawings are diagrammatic and indicate general arrangement of systems and work included.
Follow drawings in laying out work and check drawings of other trades relating to work to verify
spaces in which work will be installed. Maintain headroom and space conditions to all points.

Final location of all equipment shall be as shown on approved shop drawings, or as located in the
field by the Architect.

INSPECTION AND TESTING

The Consultant shall make final inspection, following receipt in writing or notification from this
Contractor that the installation is completed.

If inspection reveals any detail of construction, fabrication, or installation not in strict accord with
the specification and contract requirements, approval shall be withheld and the Contractor shall
be given thirty days to repair the rejected items as required. In addition to the final inspection of
components the Consultant shall have the right of inspection during the course of the installation,
and shall be allowed access to materials at the side for eventual incorporation in the Work.
Preliminary inspection shall not be constructed as eliminating the possible rejection of various
components during the final inspection detailed above.
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C. The completed installation of the system shall be tested and operated for the approval of the
Consultant.

D. This Contractor’s field supervisor and project manager must be on site during the system turn on,
check-out and testing and Owner training.

E. The following condition must be met before final approval can be granted:

1.

2
3.
4.
5

Final tests and inspections are approved.
Punch list items complete.
Submittal of three copies of warranty.
Submittal of record drawings and instruction manuals.
Owner training completed.
END OF SECTION 274116
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SECTION 283101 — FIRE DETECTION AND ALARM
PART 1- GENERAL
11 SUBMITTALS
A. Refer to section 260510
1.2 QUALITY ASSURANCE
A. Installer Qualifications: NICET Level Il certified fire alarm technician.
1. Authorized representative of control unit manufacturer; submit manufacturer's
certification that installer is authorized; include name and title of manufacturer's
representative making certification.

13 RELATED DOCUMENTS

A.  The system and all associated operations shall be in accordance with the following:
1. Guidelines of the following Building Code: IBC

2. NFPA 72, National Fire Alarm Code

3. NFPA 70, National Electrical Code

4. NFPA 101, Life Safety Code

5. NFPA 90A, Standard for the Installation of Air Conditioning and Ventilating

Systems

Other applicable NFPA standards

. Local Jurisdictional Adopted Codes and Standards
8. ADA Accessibility Guidelines

N o

14 WARRANTY

A.  Provide installer's warranty that the installation is free from defects and will remain so for 1
year after date of Substantial Completion.

PART 2 - PRODUCTS
21 FIRE ALARM SYSTEM

A.  Fire Alarm System: Expand the existing automatic fire detection and alarm system:
1. Provide all components necessary, regardless of whether shown in the contract
documents or not.
2. Comply with the following; where requirements conflict, order of precedence of
requirements is as listed:
a. The Americans With Disabilities Act (ADA).
b. The requirements of the local authority having jurisdiction, (DHEC).
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2.2

2.3

c. The contract documents (drawings and specifications).

d. NFPA 72; where the word "should" is used consider that provision mandatory;
where conflicts between requirements require deviation from NFPA 72, identify
deviations clearly on design documents.

3. Evacuation Alarm: Multiple smoke zones; allow for evacuation notification of any
individual zone or combination of zones, in addition to general evacuation of entire
premises.

4. General Evacuation Zones: Each smoke zone is considered a general evacuation
zone unless otherwise indicated, with alarm notification in all zones on the same
floor, on the floor above, and the floor below.

5. Program notification zones and voice messages as directed by Owner.

Circuits:
1. Initiating Device Circuits (IDC): Class B

Power Sources:
1. Primary: Dedicated branch circuits of the facility power distribution system.
2. Secondary: Storage batteries.
3. Capacity: Sufficient to operate entire system for period specified by NFPA 72.

EXISTING COMPONENTS

Existing Fire Alarm System: Remove existing system and devices to be demoed completely
after new system is fully operational and tested.

On-Premises Supervising Station: Include as part of this work all modifications necessary to
existing supervising station to accommodate new fire alarm work.

Clearly label components that are "Not In Service."

Remove unused existing components and materials from site and dispose of properly.

Provide a fire watch for the building if the existing system is brought off line for any reason.
Notify the AHJ of all fire watch plans.

Protect any fire alarm devices that are in service from dust during construction operations.
COMPONENTS

General:
1. Provide flush mounted units where installed in finish areas; in unfinished areas,
surface mounted unit are acceptable.
2. Provide legible, permanent labels for each control device, using identification used in
operation and maintenance data.
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B. Initiating Devices: Addressable type; listed by Underwriters Laboratories as suitable for the
purpose intended.

C. Initiating Devices:
1. Smoke Detectors: photo electric type, match existing
2. Addressable Interface Devices: provide as required
PART 3- EXECUTION
3.1 INSTALLATION
A. Install in accordance with applicable codes, NFPA 72, NFPA 70, and the contract documents.
B. Conceal all wiring, conduit, boxes, and supports where installed in finished areas.
3.2 INSPECTION AND TESTING FOR COMPLETION

A.  Notify engineer 7 days prior to beginning completion inspections and tests.

B.  Notify authorities having jurisdiction and comply with their requirements for scheduling
inspections and tests and for observation by their personnel.

C.  Provide the services of the installer's supervisor or person with equivalent qualifications to
supervise inspection and testing, correction, and adjustments.

D.  Prepare for testing by ensuring that all work is complete and correct; perform preliminary
tests as required.

E.  Provide all tools, software, and supplies required to accomplish inspection and testing.

F.  Perform inspection and testing in accordance with NFPA 72 and requirements of local
authorities; document each inspection and test.

G.  Correct defective work, adjust for proper operation, and retest until entire system complies
with contract documents.

3.3 CLOSEOUT

A.  Closeout Demonstration: Demonstrate proper operation of all functions to owner.
1. Be prepared to conduct any of the required tests.
2. Have at least one copy of operation and maintenance data, preliminary copy of
project record drawings, input/output matrix, and operator instruction chart(s)
available during demonstration.
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3.

Have authorized technical representative of control unit manufacturer present during
demonstration.

Demonstration may be combined with inspection and testing required by authority
having jurisdiction; notify authority having jurisdiction in time to schedule
demonstration.

Repeat demonstration until successful.

B.  Substantial Completion of the project cannot be achieved until inspection and testing is
successful and:

1.
2.
3.

Approved operating and maintenance data has been delivered.

All aspects of operation have been demonstrated to Engineer.

Final acceptance of the fire alarm system has been given by authorities having
jurisdiction.

Specified pre-closeout instruction is complete.

C.  Perform post-occupancy instruction within 3 months after Substantial Completion.

END OF SECTION 283101
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SECTION 280500 - COMMON WORK RESULTS FOR SAFETY AND SECURITY

PART 1 -

11

GENERAL

RELATED SECTIONS

State Project No. H17-N136-CB

All division 28 work shall, in addition to all division 1 specification sections, comply

with all of the requirements in the following specification sections:

260500 Common Work Results for Electrical

260501 Electrical Demolition

260510 Electrical Submittals

260511 Electrical Work Closeout

260512 Electrical Coordination

260519 Low-Voltage Electrical Conductors and Cables
260526 Grounding and Bonding for Electrical Systems
260529 Hangers and Supports for Electrical Systems
260533 Raceway and Boxes for Electrical Systems
260548 Vibration and Seismic Controls for Electrical Systems
260553 Identification for Electrical Systems

262726 Wiring Devices

END OF SECTION 280500
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