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SECTION 01 81 00  

COMMISSIONING  

PART 1- GENERAL  

 
1.01 RELATED DOCUMENTS  

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

Supplementary Conditions and Division 1 Specifications Sections, apply to this 
Section.  

 
B.  This Section includes:  

 
1. Contractor's responsibilities.  
2. Test Equipment.  
3. Procedures for Pre-Functional Testing  
4. Procedures for Functional Performance Testing.  
5. Systems Manual.  
6. Training of Owners Personnel.   

 
C.  Related Sections: The following Sections contain requirements that relate to this 

Section:  
 

1. Division 01 - General Requirements  

a. 01 33 00 Submittal Procedures 
b. 01 78 23 Operation and Maintenance Data 
c. 01 78 39 Project Record Documents 
d. 01 79 00 Demonstration and Training 

 
2. Division 22 - Plumbing 
3. Division 23 - Heating, Ventilating, and Air Conditioning  
4. Division 26 – Electrical 

 
1.02 DEFINITIONS   

 
A. Commissioning Authority (CxA): The individual designated to originate, lead, and 

review the completion of the commissioning process.   
 
B. Commissioning: The process of verifying and documenting that a building and all 

its systems and assemblies are planned, designed, installed, operated and 
maintained to meet the owner’s project requirements.  

 
C. Commissioning Plan: A document that outlines the organization, sequence and/or 

schedule, allocation of contractor's resources, startup, testing, test reports, 
documentation, roles and responsibilities of the commissioning process.  

 
D. Commissioning Team: The commissioning team includes the owner or owner’s 

representative, architect, engineers, contractor(s), and construction manager.    
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E. Pre-Functional Test (PFT) Checklists: Equipment installation and start-up 
checklists completed by the contractor that demonstrate the systems and 
equipment are ready for operation, testing, and balancing.  

 
F. Functional Performance Test Procedures (FPTP): FPTP are written procedures 

that define the methods to test the dynamic functions and operation of equipment 
and systems using manual (direct observation) or monitoring methods.  

 
G. Functional Performance Testing (FPT): The execution of the FPTPs by the 

Contractor and witnessed by the CxA.  
 
H. Issues Log: A record of the issues and resolutions that have been observed by the 

Commissioning Team during the course of the commissioning process.  
 
I. Systems Manual: A systems focused composite document that includes all 

documents related to the building’s design, construction, operation and 
maintenance.  

1.03  SUMMARY  

A. Commissioning is a comprehensive and systematic process to verify and 
document that a building and all its systems and assemblies are planned, 
designed, installed, operated and maintained to meet the owner’s project 
requirements. Commissioning during the construction and warranty phases is 
intended to achieve the following specific objectives:  

1. Verify and document that equipment is installed, started, and operates per 
the drawings, specifications, and manufacturer’s recommendations by 
installing Contractors. 

2. Verify and document that equipment and systems receive complete 
operational checkout by installing Contractors.  

3. Verify that all outstanding documented issues have been addressed and 
resolved by   installing Contractors. 

B. The commissioning process does not relieve the Contractor’s responsibility to 
provide complete and fully functioning systems.  

C. The project shall meet the commissioning requirements of 2013 California Building 
Energy Efficiently Standards (Title 24, part 6) and 2013 California Green Building 
Standards Code (Title 24, part 11). 

1.04  CONTRACTOR'S RESPONSIBILITIES 

A.  Contractor shall assign representatives with expertise and authority to act on its 
behalf and shall schedule them to participate in and perform commissioning 
process activities including, but not limited to, the following:  

1. Attend commissioning team progress meetings and focus technical 
sessions during the course of the project to coordinate commissioning, 
such as the following:  
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a. Commissioning Kick-off Meeting 
b.   Commissioning Progress Meetings 
c. MEP Systems Start-up & Testing Coordination Meetings 
d. Final Commissioning Meeting 

2. Cooperate with the CxA in scheduling, sequencing, and integrating 
commissioning   activities, identified in the commissioning plan, into the 
construction schedule.  

3. Complete the PFTs for all equipment and systems undergoing 
commissioning.   Contractor’s shall and provide the completed PFT forms 
to the CxA for review during construction and all PFTs shall be completed 
prior to Functional Performance Testing. 

4. Perform FPT to demonstrate to the CxA that systems and equipment meet 
defined performance criteria.  

5. Evaluate performance deficiencies identified in CxA Issues Log in 
collaboration with design team, CxA, manufacturer, installer, and 
recommend corrective action to resolve the issue.  

6. Provide documentation required for the development of a Systems Manual.  
7. Provide systems training for all equipment as identified in the contract 

specifications.  

PART 2 - PRODUCTS  

2.01  TEST EQUIPMENT  

A.  All standard testing equipment required to perform startup and initial checkout and 
required functional performance testing shall be provided by the Contractor for the 
equipment being tested.  

PART 3 - EXECUTION  

3.01  PROCEDURES FOR PRE-FUNCTIONAL TESTING  

A.  In conjunction with the Pre-Functional Checklists, adjustments and tests shall be 
made by Contractor as specified herein and as required by governing codes, 
regulations, manufacturer's recommendations and specification requirements. 
Contractor shall adjust, calibrate, and test equipment and devices installed under 
these Specifications. Except as otherwise specified, Contractor shall furnish labor, 
materials, tools, and instruments required to perform the work.  

B.  In accordance with the Contract Documents, individual systems and items of 
equipment shall be completed in a sequence that will permit systematic checkout, 
and trial operation of each such component before it is incorporated in the initial 
operation. Contractor shall provide supervision and other workers required to make 
adjustments and correct deficiencies as may be required.  

C.  Work shall be performed as necessary to meet the Contract Document 
requirements and the approved construction schedule.  
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D. Personnel completing Pre-Functional Checklists shall be the installing Contractor 
qualified to perform adjustments and conduct tests. Adjustments and tests shall be 
performed as many times as is necessary to assure proper operation of equipment 
and systems and quality of materials and workmanship.   

E.  The Contractor shall submit completed Pre-Functional Checklists and inspection 
reports for each item of equipment or system that verifies and documents tests 
and inspections performed. When manufacturer's service representative has been 
involved, report shall include verification by that representative that the equipment 
or system is ready for operation.  

3.02  PROCEDURES FOR FUNCTIONAL PERFORMANCE TESTING (FPT)  

A.   Contractor shall provide labor, equipment, and services to place systems and 
equipment into service. Contractor shall demonstrate that each system correctly 
operates through each control mode, sequence, and set points using the FPTPs.  

B.  Contractor shall review the FPTPs to ensure feasibility, safety and equipment 
protection prior to the scheduled FPT and report any items to the CxA that do not 
represent the actual system configuration and operation.  The Contractor shall 
bring to the attention of the CxA any test item, which presents a hazard, may 
damage equipment, or cannot be tested in the manner described.   

C. Contractor shall demonstrate systems operation for CxA verification. Under 
direction of the CxA, contractor shall exercise all equipment and controls through 
each sequence using the FPTP forms for occupied and unoccupied modes, and 
seasonal conditions. The CxA shall witness and document the results of all 
functional performance tests using the specific procedural forms developed for that 
purpose. 

3.03 DOCUMENTATION AND NON-CONFORMANCE  

A.  Documentation 

1. The CxA shall witness and document the results of all functional 
performance tests using the specific procedural forms developed for that 
purpose.  

B. Non-Conformance  

1.  The CxA will record the results of the functional test on the test form. All 
deficiencies or non-conformance issues shall be noted and reported to the 
Commissioning Team and documented on the Issues Log.  

2.  Corrections of minor deficiencies identified may be made by the Contractor 
during the tests at the discretion of the CxA. In such cases, the deficiency 
and resolution will be documented on the test form.  

3.  As tests progress and a deficiency is identified, the CxA will notify the 
executing contractor of the deficiency.  

4. Every effort will be made to expedite the testing process and minimize 
unnecessary delays, while not compromising the integrity of the testing 
procedures. 
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a.  When there is no dispute on the deficiency and the contractor 
accepts responsibility to correct it:  

1)  The CxA documents the deficiency on the FPT forms. After 
testing, the CxA documents deficient test items on the 
Issues Log.  

2)  The contractor reschedules the test and coordinates with 
CxA to establish a time and date that the test is to be 
repeated.  

b.  If there is a dispute about a deficiency, regarding whether it is a 
deficiency or who is responsible:  

1)  The deficiency shall be documented on the Issues Log.  
2)  Resolutions will be made at the lowest management level 

possible. Other parties will be brought into the discussions 
as needed. Final interpretive authority is with the Architect 
or Engineer of Record.  

3)  The CxA documents the resolution process.  
4)  Once the interpretation and resolution have been decided, 

the appropriate party corrects the deficiency, and indicates 
the resolution on the Issues Log. The contractor 
reschedules the test and coordinates with CxA to establish 
a time and date that the test is to be repeated.  

5.  Cost of Retesting  

a. The cost for the Contractor to retest a functional performance test 
will be the responsibility of the Contractor. The CxA will allow for 
one retest of the test item during the initial testing period. Costs 
associated with any additional testing beyond the initial testing 
period where the CxA is required to attend will be charged to the 
Contractor.    

3.04  DEFERRED TESTING  

A.  Unforeseen Deferred Tests: If any check or test cannot be completed due to the 
building structure, required occupancy condition, or other deficiency, execution of 
functional testing may be delayed upon approval Owner.  

B. Seasonal Testing: During the warranty period, seasonal testing (tests delayed until 
weather conditions are closer to the system’s design) shall be completed as part 
of this contract. Tests will be executed and documented and any deficiencies 
corrected by the appropriate contractor. Any final adjustments made to the 
systems by the Contractor due to the testing shall be documented in the Systems 
Manual and as-built documents.  

3.05 SYSTEMS MANUAL  

A. Contractor shall provide the CxA the following documents to develop as Systems 
Manual: 
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1.  Construction record documents and as-built drawings 
2. As-built sequence of operation 
3.  Start-up records and documents  
4. Air and water testing and balancing report 
5. Original setpoints for all commissioned systems 
6. Recommended schedule for sensor calibration  
7. Equipment operation and maintenance manuals as soon as they are 

available 

3.06  TRAINING OF OWNER PERSONNEL  

A.  Contractor shall be responsible for training coordination and scheduling and 
ultimately for ensuring that training is completed.  

B.  Contractor shall coordinate the scheduling of the training with the CxA and the 
Owner prior to the commencement of the training.   

C. Contractor and vendor responsible for training will submit a written training plan to 
the CxA for review. The plan will cover the following elements: 

1.  System or Equipment (included in training)  
2. Location of training  
3. Learning Objectives 
4. Topics or Subjects 
5. Duration of training on each topic or subject  
6. Instructor(s) Name, Trade, Title, Company and Instructor Qualifications   
7. Instructional Methods (classroom lecture, site walk-through, actual 

operational demonstrations, etc.) 

END OF SECTION 
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B. Replacements:  In the event of damage, immediately make all repairs and 
replacements necessary to the approval of the Architect and at no additional cost 
to the Owner. 

 
PART 2: PRODUCTS 
 
2-01 CENTER GLAZING SYSTEM: 
 

A. Design:  Equal to Tri-Fab 451 for dual-glazing system (exterior) as manufactured 
by Kawneer. Color to be selected by Architect from the Fluropon Architectural 
Finishes. 

 
B. Material:  Extruded aluminum of G.S10A-T5 alloy in accordance with (ASTM B-

221 alloy G.S. 10A-T5). 
 
C. Glazing:    

 
1. Neoprene gaskets for 1" glazing (exterior). 
 
2. Silicone:  Shall be either Dow Corning Silicone Rubber Sealant - Black; or 

General Electric Company's SCS 1203 Silicone Construction Sealant.  No 
other silicone or any other sealants are acceptable. 

 
3. Air infiltration shall not exceed .06 CFM/sq. ft at a static pressure of 6.24 

psi. 
 

D. Mullion Stiffener:  Provide mullion stiffener in glazing mullion when required for 
deflection control.  The structural design of this system is the responsibility of the 
Offset Glazing System Supplier.  DSA will require seismic calculations on the 
larger window systems.  Supplier is required to provide calculation to Architect 
sufficient for DSA approvals. 

 
E. Structural Design Attachment:  The structural design of the glazing system and its 

attachment to the building shall be the responsibility of the offset glazing supplier.  
The storefront system shall be designed to withstand a minimum wind pressure of 
20 psi or per local code requirements, whichever is greater.  The structural design 
of this system is the responsibility of the Offset Glazing System Supplier.  DSA will 
require seismic calculations on the larger window systems.  Supplier is required to 
provide calculation to Architect sufficient for DSA approvals. 

 
F. Accessories:  As required to complete the system. 

 
2-02 ENTRANCE DOORS IN EXTERIOR GLAZING SYSTEM: 
 

A. Design:   
 

1. 500 Tuffline® Entrance; Wide stile, 5" vertical face dimension, 2" depth, 



SIM-PBK 17-67 SHIELDS & BRAWLEY ELEMENTARY SCHOOL 
 

 
08 41 00-3 

3/16" wall thickness door and frame, high traffic and high abuse 
applications as manufactured by Kawneer 

 
B. Material: Extruded aluminum shall be 6063-T5 alloy of G.S10A-T5 alloy in 

accordance with ASTM B-221. 
 
C Hardware:  

 
1. Pull handle:  1 pair Style CS9 
2. Weatherstripping:  

a. Meeting stiles on pairs of doors shall be equipped with an 
adjustable astragal utilizing two polymeric fins.  

b. The door weathering on a single acting offset pivot or butt hung 
door and frame shall be Kawneer Sealair® weathering. This is 
comprised of a thermoplastic elastomer weathering on a tubular 
shape with a semi-rigid polymeric backing. 

3. Sill Sweep Strips: EPDM blade gasket sweep strip in an aluminum 
extrusion applied to the interior exposed surface of the bottom rail with 
concealed fasteners. (Necessary to meet specified performance tests.) 

4. See 08710 for additional hardware 
 

D. Accessories:  As required to complete system. 
 

E. Finish:  To be selected by Architect. 
 
 

PART 3: EXECUTION 
 
3-01 INSPECTION: 
 

A. Prior to installation of offset glazing system inspect the installed Work executed 
under other Sections which affects the installation of offset glazing system. 

 
B. Report unacceptable conditions to Architect.  Do not begin Work until unacceptable 

conditions have been corrected. 
 

C. Installation of offset glazing system shall constitute acceptance of existing 
conditions. 

 
D. Do not install or take measurements for glazing system or doors until exterior 

finishes and roofing system have been installed.  (This is to allow building to 
achieve dead load deflection). 

 
3-02 INSTALLATION: 
 

A. In accordance with manufacturer's instructions. 
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B. In accordance with approved shop drawings. 
 

C. Set to established lines, plumb, square and true. 
 

D. Set door thresholds in mastic. 
 

E. Provide watertight caulking around window system and between different window 
and door systems. 

 
 
 END OF SECTION  
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1.04 SUBMITTALS 

A. Product Data:  Submit manufacturer's product specifications, shop drawings, 
technical support, installation and maintenance recommendations and details for 
each type of unit required, including finishing methods, hardware and accessories. 

B. Product Drawings: For each type of window specified, submit standard assembly 
and details for stucco and plywood sheathing.  Include stacking bar details for any 
mulled windows or configurations.  Also include full schedule of windows showing 
number and size of each window along with the appropriate referenced detail. 

C. Material Samples:  Submit samples of pultruded fiberglass with appropriate color 
paint finish applied. 

D. Certification:  Provide certification by a recognized, independent testing laboratory 
certifying that each required type of window complies with performance 
requirement indicated. 

1.05 DELIVERY, STORAGE AND HANDLING 

A. Comply with manufacturer's instructions for protection of window units from 
damage. 

B. Deliver in manufacturer's protective packaging. 

1.06 QUALIFICATIONS 

A. Manufacturer:   Company experienced in manufacturing pultruded fiberglass 
windows. 

1.07 WARRANTY 

A. Commercial 

1. Provide manufacturer's standard warranty, which agrees to repair or 
replace units that fail in workmanship for a period of ten years from the final 
completion. 

2. Warranty includes coverage of materials and labor in full by the 
manufacturer. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

A. Subject to compliance of materials and requirements listed. 

B. Milgard Pultruded Fiberglass Windows or equal. 

C. Pella, Fibertec or equal per Spec Section 01 25 00 Substitution Procedures. 

 



SIM-PBK                                                              17-67 SHIELDS & BRAWLEY ELEMENTARY SCHOOL 
 

 FIBERGLASS WINDOWS 
 08 54 13 - 3 

2.02 MATERIALS 

2.03 GLASS AND GLAZING 

A. Provide the manufacturer's standard clear sealed insulating glazing material that 
complies with ASTM E 774 Class A and is at least 7/8" overall in thickness. 

B. Insulated Glass Units: ASTM E 774, Class A, 7/8 inch (22 mm) thick overall: 

1. Glazing Type: Insulated SunCoatMAX with Solar Grey at exterior windows. 
2. Glazing Type: Clear double-pane at windows facing into the Student Union. 

C. Glazing area in vent to be per drawings. 

2.04 HARDWARE 

A. Provide the manufacturer's standard hardware fabricated from a non-corrosive 
material and of sufficient strength to perform its intended function.  Provide 
positive-action lock.  For application of hardware, use fasteners that match the 
finish of the hardware. 

2.05 ACCESSORIES 

A. Weather-stripping:    Operating sash members shall be weather-stripped with solt 
vinyl T-bulb weather-stripping or polypropylene fin seal weather-stripping 
depending on the window indicated. 

2.06 FABRICATION 

A. Fabricate framing, mullions and sash members with mechanically joined, mitered, 
sealed corners and joints.  Supplement frame sections at corners with structural 
hidden corner keys. 

B. Glazing: Factory exterior glazed, except where field glazing is required due to 
window unit dimensions.  Designed for easy replacement without dismantling sash 
framing. 

C. Fabricate components with minimum clearances and shim spacing around 
perimeter of assembly, yet enabling installation and dynamic movement of 
perimeter seal. 

D. Provide internal offset weepholes & channels to migrate moisture outside. 

E. Prepare components to receive anchor devices.  Fins to be 1-3/8”. 

F. Form weather stop flange to perimeter of unit. 

G. Provide soft vinyl T-bulb or polypropylene fin seal weather-stripping. 
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H. Assemble insect screens to fully integrate with window frame. Frames to be 
manufactured of cambered aluminum and reinforced with rigid plastic corner keys.  
Screen mesh to fit taut in frame and secured. 

2.07 FINISHES 

A. Fiberglass:   High strength pultruded fiberglass, color to be Exterior: Pre-finished 
color to be selected & Interior: Pre-finished White. 

PART 3 - EXECUTION 

3.01 EXAMINATION 

A. Verify that wall openings and adjoining air and vapor seal materials are ready to 
receive work of this section. 

3.02  INSTALLATION 

A. Comply with manufacturer's specifications and recommendations for installation of 
window units, hardware, operators, flashings, accessories and other window 
components. 

B. Installation of windows to follow Installation Guidelines attached to the end of this 
specification section. 

C. Windows shall be factory sized to fit in each framed opening so that they are 1/2" 
smaller than the framed opening to allow 1/4" clearance on all sides (tolerance +/- 
1/16"). 

D. Opening panels must be closed and locked during installation.  Windows must be 
installed level, plumb and square with 1/4" clearance on all sides and with weep 
holes at bottom in a weathertight manner. 

E. Headers must not be screwed.  Screw through fin into framing along sides and 
base.  Full support is required along entire length of sill. 

F. Operating sash and hardware should fit tight fit at contact points. 

3.03 CLEANING 

A. Remove protective material from window unit. 

B. Wash down surfaces with solution of mild detergent in warm water, applied with 
soft, clean wiping cloths.  Take care to remove dirt from corners.  Wipe surfaces 
clean. 

C. Do not use petroleum distillants. 

END OF SECTION  
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and Coordination Processes
G. ANSI/InfoComm F501.01:2015 – Cable Labeling for Audiovisual Systems
H. ANSI/InfoComm 10:2013 – Audiovisual Systems Performance Verification
I. ANSI/InfoComm 3M-2011 – Projected Image System Contrast Ratio
J. IBC - International Building Code
K. IEC - International Electrotechnical Commission
L. NFPA 70 - National Electrical Code (NEC)
M. UL 813 - Commercial Audio Equipment
N. UL 1419 – Professional Video and Audio Equipment
O. UL 1480 - Speakers for Fire Alarm, Emergency, and Commercial and 

Professional Use
P. UL 1492 – Audio/Video Products and Accessories

1.5 SUBMITTALS

A. Submit shop drawings and product data under provisions of Section 27 05 00.

B. Initial Submittals: To be submitted after the project is awarded but before 
equipment is purchased and installed.

1. Contractor(s) résumé of qualifications.

2. Product Data Submittal: Provide manufacturer’s technical product 
specification sheet for each individual component type. Submitted 
data shall show the following:

a. Compliance with each requirement of these documents.
b. All component options and accessories specific to this project.
c. Electrical power consumption rating and voltage.
d. Wiring requirements.
e. Pre-terminated cable distances and requirements identified 

by each room where required.

3. Manufacturer Certifications:

a. All certifications shall be current and valid. Any certificate with 
expired dates will not be accepted.

b. All other applicable dealer, installation, and programming 
certifications.

4. If an alternate manufacturer(s) is submitted, the equivalent 
certifications to the basis of design manufacturer(s) shall be required 
and submitted.

C. Later Submittals: To be submitted after all initial submittals have been 
approved but before equipment is installed, configured, and programmed.

1. System Drawings: Project-specific system CAD drawings shall be 
provided as follows:
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a. Provide a system block diagram noting system components 
and interconnection between components. The 
interconnection of components shall clearly indicate all wiring 
required in the system. When multiple pieces of equipment are 
required in the exact same configuration (e.g., multiple 
identical controllers), the diagram may show one device and 
refer to the others as “typical” of the device shown.

D. The Contractor shall submit the number of IP addresses, VLANS, and 
subnetworks that will be required from the Owner’s Information Systems 
Department.

E. Submit meeting agenda for planning/programming meetings as required in 
Part 3 of this specification.

F. Submit detailed description of Owner training to be conducted at project end, 
including specific training times.

G. Submit the engineered and coordinated rigging solution(s) for the following 
items:

1. Surface-mounted and/or flown loudspeakers.

2. Ceiling-mounted and/or flown projectors, including distance from the 
screen, height to the lens, and the angle of the projector based on 
actual field conditions.

3. Projection screens, including height from the finished floor and black 
screen masking from finished ceiling.

4. Projector lifts, including height from the finished floor and decorative 
ceiling cover.

H. Quality Assurance:

1. Provide system checkout and commissioning procedure to be 
performed at acceptance.

I. Discontinued Products and New Model Releases:

1. For each product, the Contractor shall submit (in addition to the 
specified product) a product cut sheet if the specified product has been 
replaced, improved upon, phased out or otherwise upgraded at the 
time of shop drawing submittal.

a. The intent of this requirement is for the Contractor to submit 
only direct replacements for the specified products. A direct 
replacement shall be defined as a product of newer release that 
has equal or greater capabilities, which is available for not 
more than a 10% premium over the specified product’s bid unit 
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cost.

b. It is not the intent of this requirement for the Contractor to 
submit new products or other product options that significantly 
differ in capability and/or cost from the specified product.

J. Coordination Drawings:

1. Include all ceiling-mounted devices in composite electronic 
coordination files. Refer to Section 27 05 00 for coordination drawing 
requirements.

1.6 SYSTEM DESCRIPTION

A. This specification section describes the furnishing, installation, 
commissioning and programming of audio/video components and systems.

B. Performance Statement: This specification section and the accompanying 
Contract Documents are performance based, describing the minimum 
material quality, required features, and operational requirements of the 
system. These documents do not convey every wire that must be installed, 
every equipment connection that must be made and every feature and function 
that must be programmed and configured. Based on the equipment 
constraints described and the performance required of the system, as 
presented in these documents, the Vendor and the Contractor are solely 
responsible for determining all wiring, programming and miscellaneous 
equipment required for a complete and operational system.

C. This document describes the major components of the system. All additional 
hardware, subassemblies, supporting equipment and other miscellaneous 
equipment required for proper system installation and operation shall be 
provided by the Contractor.

D. This document describes the major programming features and functions of the 
system. All additional programming, configuration and integration required for 
proper system installation and operation shall be provided by the Contractor.

1.7 PROJECT RECORD DOCUMENTS

A. Submit documents under the provisions of Section 01 33 00.

B. Provide all applicable certifications.

C. Provide final system block diagram showing any deviations from shop drawing 
submittal.

D. Provide statement that system checkout test, as outlined in the shop drawing 
submittal, is complete and satisfactory.

E. Provide schedules documenting all terminal block wiring, including cable 
numbers.
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F. Warranty: Submit written warranty and complete all Owner registration forms.

G. Complete all operation and maintenance manuals as described below.

1.8 OPERATION AND MAINTENANCE DATA

A. Submit documents under the provisions of Section 26 00 00.

B. Manuals: Final copies of the manuals shall be delivered after completing the 
installation. Each manual’s contents shall be identified on the cover. The 
manual shall include names, addresses, and telephone numbers of the 
Contractor responsible for the installation and maintenance of the system and 
the factory representatives for each item of equipment for each system. The 
manuals shall have a table of contents and labeled sections. The final copies 
delivered after completion of the installation shall include all modifications 
made during installation, checkout, and acceptance. Manuals shall be 
submitted in both hardcopy and electronic format. The manuals shall consist 
of the following:

1. Functional Design Manual: The functional design manual shall identify 
the operational requirements for the system and explain the theory of 
operation, design philosophy, and specific functions. A description of 
hardware and software functions, interfaces, and requirements shall 
be included.

2. Hardware Manual: The manual shall describe all equipment furnished 
including:

a. General description and specifications.
b. Installation and checkout procedures.
c. Equipment layout and electrical schematics to the component 

level.
d. System layout drawings and schematics.
e. Alignment and calibration procedures.
f. Manufacturers repair parts list indicating sources of supply.

3. Software Manual: The software manual shall describe the functions of 
all software and shall include all other information necessary to enable 
proper loading, testing, and operation. The manual shall include:

a. Definition of terms and functions.
b. System use and application software.
c. Initializations, startup, and shutdown.
d. Reports generation.
e. Details on forms customization and field parameters.

4. Operator’s Manual: The operator’s manual shall fully explain all 
procedures and instructions for the operation of the system including:

a. Computers and peripherals.
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b. System startup and shutdown procedures.
c. Use of system, command, and applications software.
d. Recovery and restart procedures.
e. Use of report generator and generation of reports.
f. Data entry.
g. Operator commands.
h. Alarm messages and reprinting formats.
i. System permissions functions and requirements.

5. Maintenance Manual: The maintenance manual shall include 
descriptions of maintenance for all equipment including inspection, 
periodic preventive maintenance, fault diagnosis, and repair or 
replacement of defective components.

1.9 WARRANTY

A. Unless otherwise noted, provide warranty for one (1) year after Date of 
Substantial Completion for all materials and labor.

B. Onsite Work During Warranty Period: This work shall be included in the 
Contractor’s bid and performed during regular working hours, Monday 
through Friday.

1. Inspections: The Contractor shall perform two (2) minor inspections at 
even intervals (or more often if required by the manufacturer), and two 
(2) major inspections offset equally between the minor inspections.

2. Minor Inspections: These inspections shall include:

a. Visual checks and operational tests of all equipment, field 
hardware, and electrical and mechanical controls.

b. Mechanical adjustments if required on any
mechanical or electromechanical devices.

3. Major Inspections: These inspections shall include all work described 
under paragraph Minor Inspections and the following work:

a. Clean all equipment, including filters, interior and exterior 
surfaces.

b. Perform diagnostics on all equipment.

c. Check, test, and calibrate (if required) any sensors or other 
equipment that contain settings.

d. Check zoom and focus of all projectors.

e. Run all system software diagnostics and correct all diagnosed 
problems.
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C. Operation: Upon the performance of any scheduled adjustments or repairs, 
Contractor shall verify operation of the systems.

D. Emergency Service: The Owner will initiate service calls when the systems 
are not functioning properly. Qualified personnel shall be available to provide 
service within the distance defined within this specification section. The 
Owner shall be furnished with telephone number(s) where service personnel 
can be reached 24/7/365. Service personnel shall be at site within 24 hours 
after receiving a request for service.

E. Records and Logs: The Contractor shall keep records and logs of each task 
completed under warranty. The log shall contain all initial settings at 
substantial completion. Complete logs shall be kept and shall be available for 
review on site, demonstrating that planned and systematic adjustments and 
repairs have been accomplished for the systems.

F. Work Requests: The Contractor shall separately record each service call 
request on a service request form. The form shall include the model and serial 
number identifying the component involved, its location, date and time the call 
was received, specific nature of trouble, names of service personnel assigned 
to the task, instructions describing what must be done, the amount and nature 
of the materials used, the time and date work started, and the time and date 
of completion. The Contractor shall deliver a record of the work performed 
within five (5) business days after work is accomplished.

G. System Modifications: The Contractor shall make any recommendations for 
system modification in writing to the Owner. No system modifications shall be 
made without prior approval of the Owner. Any modifications made to the 
system shall be incorporated into the operations and maintenance manuals, 
and other documentation affected. To the fullest extent possible, the Owner 
shall be provided with electronic restorable versions of all configurations prior 
to the modifications being made.

H. Software: The Contractor shall provide all software and firmware updates 
during the period of the warranty and verify operation of the system upon 
installation. These updates shall be accomplished in a timely manner, fully 
coordinated with system operators, shall include training for the new 
changes/features, and shall be incorporated into the operations and 
maintenance manuals, and software documentation.

I. Refer to the individual product sections for further warranty requirements of 
individual system components.
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PART 2 – PRODUCTS

2.1 SYSTEM COMPONENTS

A. Audio/Video Equipment:

1. Equipment Cabinet:  Middle Atlantic CWR-18-26PD
2. Audio/Video Processor:  DALITE 24469L
3. Audio/Video Control Processor:  Extron IPCP-PRO-360
4. Audio/Video Switcher:  Extron IN1604 HD
5. DTP Receivers:  Extron DTP-HDMI-4K-300-Rx
6. Mixer:  Allen Heath QU-PAC
7. Amplifier:  Crown XTI-4002
8. Wireless Mic Receiver & (2) Wireless Mics:  MIPRO ACT-30H2
9. Power Distribution Unit with surge suppression
10. (2) RJ-45 data jacks connected to building IDF/MDF
11. PA cable for paging override

B. Main Speakers:  JBL Control 5

C. Control Panel:  Extron TLP-PRO-520M

1. Verify exact location with Central Unified and rough in appropriately.

D. Wall Inputs:  Extron DTP-T-UWP-4K-332-D 

1. Verify exact locations with Central Unified and rough in appropriately.

E. Projector:  Epson EB-PU1008W WUXGA 3LCD laser projector with 
appropriate lens and mount.

F. Projector Screen:  SEE SPECIFICATIONS SECTION 11 52 13 ELECTRIC 
PROJECTOR SCREEN

G. Assisted Listening Systems (ALS):

1. Listen Technologies LT-800-072 transmitter with compatible 
receivers.

2. All spaces with amplified audible communications require an ALS. The 
Contractor shall refer to the ADA and ADAAG guidelines, as well as 
IBC Section 1108.2.7 for ALS rules, regulations, and guidelines. Refer 
to the table below for the required number of receivers to be provided 
for each space (Source: IBC, Table 1108.2.7.1). Alternatively, if the 
building is managed by a single entity and all systems are fully 
compatible and interoperable, the total number of seats for all areas 
can be used in accordance with the table below.
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Capacity of 
Seating in 
Assemble 

Areas

Minimum Required Number of 
Receivers

Minimum Number 
of Receivers to be 

Hearing- aid (T-coil) 
Compatible

50 or less 2 2
51 to 200 2, plus 1 per 25 seats over 50 seats 2

201 to 500 2, plus 1 per 25 seats over 50 seats 1 per 4 receivers
501 to 1,000 20, plus 1 per 33 seats over 500 

seats
1 per 4 receivers

1,101 to 
2,000

35, plus 1 per 50 seats over 1,000 
seats

1 per 4 receivers

Over 2,000 55, plus 1 per 100 seats over 2,000 
seats

1 per 4 receivers

3. Receivers required to be hearing-aid compatible shall interface with 
telecoils in hearing aids through the provision of neckloops and shall 
be over-the-ear type headphones. Earbuds are not acceptable for this 
use.

4. Receivers shall include a 1/8” (3.2mm) standard mono output jack.

5. Refer to the Access Board Research "Large Area Assistive Listening 
Systems: Review and Recommendations" ALS report for additional 
recommendations.

H. Equivalent products shall meet or exceed all requirements defined herein and 
on the project drawings.

2.2 AUDIO CONNECTORS

A. Loudspeaker Connector:

1. Panel Mount: Twist-lock type, 4-conductor. Neutrik Speakon or approved 
equal.

2.3 AUDIO CABLING

A. Provide with plenum-rated jacket where used in a plenum space without 
conduit. Refer to Section 27 05 00 for plenum or non-plenum cable rating 
requirements.

B. Line Level Audio Cabling:

1. For patch cables less than or equal to 25 feet:

a. 22 AWG 2-conductor, twisted, stranded (7x30) tinned bare 
copper.

b. Single Layer Shield:

1) Shield: 100% aluminum foil shield.
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c. Nominal Capacitance for non-plenum cable: 24.0pF/Ft.

d. Nominal Capacitance for plenum cable: 35.0 pF/Ft

e. Acceptable Manufacturers:

1) Belden 9461 non-plenum or Belden 82761 plenum
2) West Penn
3) Liberty
4) Gepco

2. For cable runs greater than or equal to 25 feet:

a. 18 AWG 2-conductor, twisted, stranded (16x30) tinned bare 
copper.

b. Single Layer Shield:

1) Shield: 100% aluminum foil shield.

c. Nominal Capacitance for non-plenum cable: 30.0 pF/Ft

d. Nominal Capacitance for plenum cable: 51.0 pF/Ft.

e. Acceptable Manufacturers:

1) Belden 9460 non-plenum or Belden 82760 plenum
2) West Penn
3) Liberty
4) Gepco

C. Constant Voltage Speaker Cabling:

1. Class 2, stranded, twisted, shielded 2-conductor, 16-gauge wire for all 
25/70.7/100-volt applications unless noted otherwise.

2. All shielded cables drain wire SHALL be grounded and continuous 
throughout the entire length of the system. The shield shall be 
grounded to the building ground system at the amplifier end of the 
cable only.

3. The Contractor shall size cabling as required for distance power and 
shall provide larger gauge cable as required.

4. As manufactured by Belden 5200FE (non-plenum) or Belden 6200FE 
(plenum), Liberty, Gepco, or approved equal.
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D. High Performance Constant Voltage Speaker Cabling:

1. Class 2, stranded, twisted, shielded 2-conductor, 12-gauge wire for all 
25/70.7/100-volt high wattage (50-watts per speaker or greater) 
applications unless noted otherwise.

2. All shielded cables drain wire SHALL be grounded and continuous 
throughout the entire length of the system. The shield shall be 
grounded to the building ground system at the amplifier end of the 
cable only.

3. The Contractor shall size cabling as required for distance power and 
shall provide larger gauge cable as required.

4. As manufactured by Belden 5000FE (non-plenum) or Belden 6000FE 
(plenum), Liberty, Gepco, or approved equal.

E. Low Capacitance Speaker/Subwoofer Cabling:

1. Class 2, high strand count  (65x34),  oxygen  free  copper,  low  
capacitance  (19.9 pF/Ft), twisted, 2-conductor, 16-gauge wire for all 
2/4/8/16 ohm low impedance applications where amplifier output is 
150 watts or less and/or the distance is less than 50', unless noted 
otherwise.

2. The Contractor shall size cabling as required for distance power and 
shall provide larger gauge cable as required.

3. Cable shall be installed in conduit within plenum areas.

4. As manufactured by Belden 1307A, Liberty, Gepco, or approved equal.

F. High Performance Low Capacitance Speaker/Subwoofer Cabling:

1. Class 2, high strand count (259x34), oxygen  free  copper,  low  
capacitance  (23.2 pF/Ft), twisted, 2-conductor, 10-gauge wire for all 
4/8-ohm low impedance applications where amplifier output is 150 
watts or greater and/or the distance is greater than 50', unless noted 
otherwise.

2. The Contractor shall size cabling as required for distance power and 
shall provide larger gauge cable as required.

3. Cable shall be installed in conduit within plenum areas.

4. As manufactured by Belden 1313A, Liberty, Gepco, or approved equal.

2.4 VIDEO CONNECTORS

A. RJ-45 Un-shielded Connector:
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1. 100 ohm, un-shielded, Category 5e rated, 8-pin, 8-conductor crimp 
type with strain relief boot. Match manufacturer or manufacturer partner 
of approved UTP cabling.

B. RJ-45 Un-shielded Jack:

1. 100 ohm, un-shielded, Category 5e rated, 8-pin, 8-conductor punch-
down type. Provide with appropriate faceplate; coordinate color with 
Electrical Contractor. Match manufacturer or manufacturer partner of 
approved UTP cabling.

C. RJ-45 Shielded Connector:

1. 100 ohm, shielded, Category 6 or 6A rated, 8-pin, 8-conductor shielded 
crimp type with strain relief boot. Match manufacturer or manufacturer 
partner of approved ScTP or FTP cabling.

D. RJ-45 Shielded Jack:

1. 100 ohm, shielded, Category 6 or 6A rated, 8-pin, 8-conductor 
shielded punch- down type. Provide with appropriate faceplate; 
coordinate color with Electrical Contractor. Match manufacturer or 
manufacturer partner of approved ScTP or FTP cabling.

2.5 DIGITAL VIDEO CABLING

A. Provide with plenum-rated jacket where used in a plenum space without conduit.

B. High Definition Multi-Media Interface (HDMI) “High Speed” Cable:

1. For any cable run that exceeds the manufacturer-recommended 
distances or fails to transmit video or audio due to cable length, the 
Contractor shall provide and install am HDCP-compliant signal 
equalizer at the far end (sink).

2. For cable runs less than or equal to 25 feet:

a. Four (4) 28AWG solid bonded twisted pairs for clock and data, 
and seven
(7) 28AWG solid conductors for control.

b. Two Layer Shield:

1) Inner shield: non-bonded aluminum foil tape.
2) Outer shield: 85% tinned copper braid shield.

c. Nominal attenuation of clock and data pairs (per 100 

feet): 1) at 100-MHz: 9.6 dB
2) at 400-MHz: 19.3 dB
3) at 825-MHz: 28.9 dB
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4) at 1200-MHz: 36.1 dB

d. Nominal capacitance between shielded pairs: 15.3 pF/ft nominal.

e. Nominal capacitance between control pairs: 16.5 pF/ft nominal.

f. Nominal return loss of shielded pairs: 15 dB, 1-1200 MHZ.

g. Nominal shield DC resistance of individual shield: 24.4 
ohms/1000 ft.

h. Nominal shield DC resistance of overall shield: 3.7 ohms/1000 ft.

i. The cable shall be HDMI 1.3a Category 1 certified to 25 feet, 
and HDMI 1.3a Category 2 certified to 15 feet.

j. Supports a maximum digital data rate of 10.2 Gbit/s.

k. Supports up to eight (8) channels of HD audio.

l. HDCP compliant.

m. Acceptable Manufacturers:

1) Belden BJC Series-F2 as assembled by Blue Jeans 
Cable

2) Atlona Technologies
3) Extron
4) Approved equal

3. For cable runs greater than 25 feet:

a. Four (4) 24AWG solid bonded twisted pairs for clock and data, 
and seven
(7) 24AWG solid conductors for control.

b. Two Layer Shield:

1) Inner shield: non-bonded aluminum foil tape.
2) Outer shield: 82% tinned copper braid shield.

c. Nominal attenuation of clock and data pairs (per 100 feet):

1) at 100-MHz: 6.0 dB
2) at 400-MHz: 13.5 dB
3) at 825-MHz: 19.8 dB
4) at 1200-MHz: 24.1 dB

d. Nominal capacitance between shielded pairs: 15.3 pF/ft nominal.

e. Nominal capacitance between control pairs: 16.5 pF/ft nominal.
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f. Nominal return loss of shielded pairs: 15 dB, 1-1200 MHZ.

g. Nominal shield DC resistance of individual shield: 15.0 
ohms/1000 ft.

h. Nominal shield DC resistance of overall shield: 1.75 ohms/1000 
ft.

i. The cable shall be HDMI 1.3a Category 1 certified to 45 feet, 
and HDMI 1.3a Category 2 certified to 25 feet.

j. Supports a maximum digital data rate of 10.2 Gbit/s.

k. Supports up to eight (8) channels of HD audio.

l. HDCP compliant.

m. Acceptable Manufacturers:

1) Belden BJC Series-1 as assembled by Blue Jeans Cable
2) Atlona Technologies
3) Extron
4) Approved equal

C. Display Port Cable:

1. For any cable run that exceeds the manufacturer-recommended 
distances, the Contractor shall provide and install an HDCP and DPCP 
compliant signal equalizer at the far end (sink).

2. Supports a maximum digital data rate of 8.64 Gbit/s.

3. Supports HDCP and DPCP.

4. Acceptable Manufacturers:

a. Blue Jeans Cable
b. Atlona Technologies
c. Extron
d. Approved equal

PART 3 – EXECUTION

3.1 EXAMINATION

A. Verify that surfaces are ready to receive work.

B. Verify field dimensions and coordinate physical size of all equipment with the 
architectural requirements of the spaces into which they are to be installed. 
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Allow space for adequate ventilation and circulation of air.

C. Verify that required utilities are available, in proper location, and ready for use.

D. Beginning of installation means installer accepts existing conditions.

3.2 INSTALLATION

A. Comply with the manufacturer’s instructions and recommendations for 
installation of all products.

B. Provide all system wiring between all components as directed by the 
manufacturer or required for proper system operation.

C. Mount all touch screen and keypad devices where shown on plans in 
accordance with Americans with Disabilities Act (ADA) requirements for both 
side reach and front reach.

D. Cabling Requirements:

1. Non-plenum rated cabling may be used instead of plenum when 
installed with-in conduit in plenum rated areas.

2. All cabling shall be routed according to function. Cabling shall be 
grouped and bundled by groups, such as: microphone and line level 
audio, control, video and speaker. In no case shall cabling from 
different functional groups be intermixed. No cabling shall be routed 
parallel to 120 VAC or higher power circuits unless
separated by a minimum of 6" and the 120 VAC or higher power is 
installed in conduit.

3. When cabling is installed in conduit, a separate conduit shall be 
provided for each cabling functional type.

4. Cable bundles shall be loosely bundled to allow the visual following of 
individual cables within the bundle and to permit the easy removal and 
addition of cables as necessary.

5. Horizontal cabling installed as open cable or in cable tray shall be 
bundled at not less than 10’ intervals with hook-and-loop tie wraps. 
The use of plastic cable zip ties is strictly prohibited in any situation.

6. Cabling shall not be spliced under any circumstances.

7. Each cable shall be appropriately identified (as defined on the record 
documents) at each end’s termination point using pressure sensitive 
label strips.
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8. Audio Cabling:

a. All amplified audio cabling shall not be in the same enclosed 
pathway as any other type of cabling as required by the NEC. 
Refer to the NEC for definitions and additional requirements.

b. The polarity of all cabling shall remain consistent throughout 
the project, on all equipment. Red conductors shall be used for 
the positive "+" side, and black used for the negative "-" side.

c. Cable shield length shall be equal to the cable’s conductor 
length.

d. All shielded cables drain wire SHALL be grounded and 
continuous throughout the entire length of the system, 
including splices where speakers are installed.

e. Balanced audio connections shall be used whenever the 
mating equipment allows.

f. Do not run unbalanced cables longer than 3m. For 
interconnecting of unbalanced equipment in lengths longer 
than 3m, the Contractor shall provide a line driver located at 
the source.

9. Video Cabling:

a. All video cabling, unless otherwise noted, shall be provided 
with BNC connectors of the two-piece compression type. 
Twist-on BNC connectors are not permitted.

b. Provide BNC 75-ohm terminators where required for all open 
BNC connectors.

c. All coaxial video cables used for S-video, component/RGB and 
RGBHV shall be the same length to minimize skew.

10. Twisted Pair Cabling for All Applications:

a. The Contractor shall ensure that the twists in each cable pair 
are preserved to within 0.5 inch of the termination. The cable 
jacket shall be removed only to the extent required to make the 
termination.

b. The Contractor shall ensure that the cable shields are 
continuous throughout, terminated, and grounded according to 
the manufacturer’s recommendations.

E. Grounding Requirements:
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1. Provide a minimum of #6 AWG conductor from the nearest electrical 
service ground bus or nearest telecommunications room ground bus 
bar to the A/V equipment racks and cabinets regardless of location. 
Size cable as required by the NEC.

2. Cables containing shields shall not have the shields grounded at 
conduits, boxes, racks, etc. Ground the shield only at the equipment 
end.

3. Audio cable shields for line-level signals shall be connected to the metal 
equipment chassis at both ends of the cable.

4. Audio cables connected to transformers shall have the cable shield 
connected to the transformer shield and transformer case ground.

5. The Contractor shall not connect cable shields together from differing 
cables.

6. XLR cable shields shall be connected to chassis ground.

7. Signal-grounded balanced shields are not acceptable and shall not be 
installed. All balanced shields shall be chassis grounded.

F. Rack and Cabinet Requirements:

1. Ground equipment racks/cabinets as noted within this specification 
section and Section 27 05 26 - Communications Grounding.

2. Provide one (1) RU of space between adjacent pieces of equipment 
with top and/or bottom vents, above the topmost piece of equipment, 
and below the bottommost piece of equipment. Provide a vented cover 
panel covering each rack space.

3. Terminate all speaker cabling on individual barrier strips for positive 
"+", negative "-", and shield. The shield barrier strip shall be grounded.

4. Provide a power conditioning surge arrestor in the rack for distribution 
of AC power from the wall receptacles indicated on the plans. The 
quantity of plugs shall be adequate so that no equipment in the rack 
shall require plugging into an AC source outside the rack.

5. Power sequencing shall be provided in the racks where shown on the 
drawings. All amplifiers located in the racks shall be sequenced “last 
on – first off”. Power sequencers shall provide power conditioning and 
surge protection.

G. Video System Installation Requirements:
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1. The Contractor shall perform calculations for the optimal distance from 
the screen to the projector lens based on actual field conditions and 
submit to the Architect/Engineer for review and approval.

2. If the projector and screen are in a fixed position, the Contractor shall 
provide the appropriate lens for the throw distance.

H. Audio System Installation Requirements:

1. The Contractor shall perform calculations for the optimal speaker tap 
settings to reach the desired SPL level and coverage without 
overloading the amplifier(s).

2. Connections of balanced to unbalanced equipment shall only be done 
through an active converter at the unbalanced side.

3. Connections of unbalanced to balanced equipment shall only be done 
through an active converter at the unbalanced side.

4. Connections from stereo balanced or unbalanced equipment to mono 
equipment of the same signal type shall only be done through a 
passive combiner.

5. Connections from mono balanced or unbalanced equipment to stereo 
equipment of the same signal type shall only be done through a 
passive divider.

6. The Contractor shall provide an isolation transformer for any balanced 
or unbalanced audio line that exhibits a hum, noise from EMI or RFI, 
power line noise, or ground loops.

7. The Contractor shall provide an active audio line driver for all balanced 
and unbalanced signals that exceed the distance limitations of the 
cabling.

I. Control System Installation Requirements:

1. The Contractor shall perform calculations for the required wire AWG 
size based on distance for system power for touch panels, keypads 
and other devices being powered. A minimum of a 15% overhead is 
required.

3.3 VIDEO SYSTEM TESTING AND CALIBRATION

A. All video equipment shall receive proper testing and configuration.

B. Color Space Optimization:

1. The Contractor shall set the color space of each source and display 
device to a uniform color space to optimize the switching speed and 
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compatibility of a digital video system. Each device shall be set to an 
RGB or YCbCr color space depending on the systems primary function 
and compatibility of the devices.

2. If the primary function of the space is video and other digital media, the 
color space of each device shall be set to a YCbCr color space. If the 
primary function of the space is computer-based graphics and 
presentations, the color space of each device shall be set to an RGB 
color space.

3. Chroma subsampling shall be set to a consistent 4:4:4 or 4:2:2 across 
all devices. Set to 4:4:4 when all equipment is capable.

4. If all devices are not capable of displaying a certain color space, all 
devices shall be set to a common shared color space.

C. Extended Display Identification Data (EDID) Management:

1. The Contractor shall set the EDID management tables in capable 
equipment so all sources output the highest common EDID table of the 
displays (sinks).

2. For systems with capable matrix switches, the matrix shall dynamically 
adjust its EDID tables so any source will output the highest common 
EDID table of the displays (sinks) being outputted to.

3. If any source or Owner-furnished equipment (OFE) is not outputting 
properly, the Contractor shall provide and install an EDID Emulator 
and set it to the highest common EDID table of the displays (sinks) 
being outputted to.

D. Projector, monitors and receivers shall be tested and adjusted for proper 
signal sync, convergence, brightness, contrast, and color level. The 
Contractor shall adjust all other parameters necessary to achieve a proper 
video image.

E. All video source selections shall be tested and verified.

F. All projectors and displays shall have a minimum burn-in time of 96 hours prior 
to any adjustments are made and the completion of the project

G. All projectors and displays shall have their hue/tint and color/saturation 
calibrated with a video signal test generator and blue lens filter after a minimum 
warmup time of 20 minutes. Provide all calibrated settings results for each 
projector and display in the final documentation.

H. All projectors and displays shall have their brightness, contrast and sharpness 
calibrated with a video signal test generator after a minimum warmup time of 
20 minutes. Provide all calibrated settings results for each projector and 
display in the final documentation.
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I. All dynamic contrast functions shall be turned off.

J. Full video calibration for all projectors and displays shall be provided with the 
following minimum requirements:

1. The Contractor shall utilize non-contact professional video calibration 
tools such as Sencore OTC1000-CM ColorPro Optical Tri-stimulus 
Colorimeter or Klein K- 10 Tri-stimulus CIE Colorimeter, Sencore or 
Extron Video Generator and the latest version of ColorPro by CalMan 
software or approved equal.

2. The projector or display shall have a minimum burn-in time of 96 hours 
prior to calibration.

3. The projector or display shall have a minimum warmup time of 20 
minutes before calibration begins. All efforts shall be taken to allow the 
display to warm up for a minimum of 60 minutes to allow the luminance 
to fully stabilize.

4. The space shall be as dark as possible. The colorimeter's ambient light 
sensor filter shall be recalibrated every 30 minutes when outside 
ambient light is present to account for the changes in daylight levels.

5. All inputs utilized on the projector or display shall be calibrated using 
the appropriate video signal, aspect ratio and resolution. Submit 
results for each input as a separate report.

6. The projector or display shall be calibrated to the Rec. 709 HDTV color 
standard. White balance shall be calibrated as close as possible to the 
D65 point for both high IRE and low IRE levels.

7. The projector or display shall have its 3D Color Management calibrated.

8. The projector or display shall have its brightness and contrast adjusted 
both before and after the gamma is calibrated.

9. Gamma shall be calibrated to an average of 2.2. Gamma shall be 
verified after the calibration is completed and readjusted as necessary.

10. The projector or display shall have its hue/tint and color/saturation 
calibrated with a blue lens filter.

11. For calibrating 3D projectors and displays, the matching 3D glasses 
shall be secured to the front of the Colorimeter "looking" through the 
glasses for the 3D mode calibration only.

12. Record the full on/full off contrast ratio both before and after 
calibration. Provide these results in the final documentation.

13. The Contractor shall submit the final calibration results to the 
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Architect/Engineer for approval and include the approved results in 
final documentation submitted to the Owner.

14. Calibration by eye is not acceptable.

15. Any setting that cannot be calibrated because the projector or display 
lacks the functions shall be noted in the final documentation.

16. For video wall applications, or where multiple projectors or displays that 
will share content are being used within a single space, all displays 
after calibration shall be adjusted to match the lowest performing 
projector or display so all projectors or displays are uniform. If a 
projector or display differs greatly from the other displays, that 
projector or display shall be replaced at no cost to the Owner and 
recalibrated.

3.4 AUDIO SYSTEM TESTING AND CALIBRATION:

A. This Contractor shall adjust any surface-mounted or flown loudspeaker 
orientation to achieve the necessary coverage pattern.

B. All speakers shall be connected in-phase.

C. The Contractor shall make incremental adjustments on the equipment output 
and input tolerances to achieve matching signal levels.

D. The Contractor shall utilize a Real Time Audio (RTA) spectrum analyzer with 
AES2 Broadband pink noise at a minimum of 1/3 octave, capable of providing 
detailed plots and reports.

E. The Contractor shall provide graphic plots of the reference ambient noise for 
each space at the time of the calibration and submit with the calibration 
results.

F. The Contractor shall use a listener sitting height of four (4) feet ± 1” for rooms 
where the primary function will be sitting. The Contractor shall use a listener 
standing height of five feet three inches (5.25’) ± 1” for rooms where the 
primary function will be standing.

G. Calibration by ear is not acceptable.

3.5 AUDIO SYSTEM PERFORMANCE REQUIREMENTS

A. The Contractor shall test and provide documents verifying all the following 
performance criteria. The Architect/Engineer shall be informed when the 
testing will take place and have the option to witness the testing and ask for 
additional testing for any reason.

B. The Contractor shall develop an Audio Coverage Uniformity Measurement 
Location (ACUML) plan for each required space based on the project floor 
plans, and submit to the Architect/Engineer for review and approval prior to 
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testing. The plan shall represent the majority of the listening areas and a 
“sweet” spot directly under an overhead speaker in the center of the listening 
area or directly in line of a point source speaker.

C. The tests shall be performed at the multiple locations defined on the ACUML 
plan representing the majority of the listening area(s). The Contractor shall 
indicate on the floor plan drawings where each test was performed, with the 
corresponding graphic plot, and submit with the final documentation for review 
and approval by the Architect/Engineer.

D. The test shall be taken with AES2 Broadband pink noise at a minimum of 25 
dB above the reference ambient noise level, taking caution to not overdrive 
and clip any component of the system beyond 0.5% Total Harmonic Distortion 
(THD), with a maximum system THD of 1.0%.

3.6 ASSISTED LISTENING SYSTEM (ALS) PERFORMANCE REQUIREMENTS

A. The Contractor shall verify that the ALS system(s) meets the following 
minimum performance requirements at the earphone or headset:

1. Reach a minimum total SPL of 110dB and no greater than 118dB, with 
a minimum of a 50dB dynamic range volume control.

2. Achieve a minimum Speech Transmission Index (STI) value of 0.84.

3. Achieve a minimum signal-to-noise (S/N) ratio of 18dB. It is 
recommended to achieve a minimum signal-to-noise (S/N) ratio of 
25dB to accommodate children.

4. Ensure the peak clipping levels do not exceed 18dB down from the 
peak input signal level.

B. FM-based systems shall operate within the FCC-reserved assisted listening 
frequencies of 72 to 76 MHz or the 216 to 217 MHz (preferred) range and 
comply with the FCC transmitter power requirements.

C. Infrared (IR)-based systems shall provide IR coverage throughout the entire 
listening area.

1. The IR system’s RF sub-carrier frequency shall operate at 95kHz, 
250kHz, or 2.3MHz.

3.7 SYSTEM COMMISSIONING

A. The Contractor shall notify the Architect/Engineer and Owner prior to 
conducting final system commissioning.

B. Contractors’ tests shall be scheduled and documented in accordance with the 
commissioning requirements. Refer to Section 01 09 00 - General 
Commissioning for additional information.
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C. System verification testing is part of the commissioning process. Verification 
testing shall be performed by the Contractor and witnessed and documented 
by the Commissioning Agent. Refer to Section 01 09 00 - General 
Commissioning for system verification tests and commissioning requirements.

D. Contractor shall demonstrate system performance of all equipment and adjust 
settings as directed by the Architect/Engineer and/or Owner.

1. All system settings, software options and other parameters shall be 
simulated and tested by the Contractor

3.8 FIELD QUALITY CONTROL

A. Where these specifications require a product or assembly without the use of 
a brand or trade name, provide a product that meets the requirements of the 
specifications, as supplied and warranted by the system vendor. If the product 
or assembly is not available from the system vendor, provide product or 
assembly as recommended by the system vendor.

B. Periodic observations will be performed during construction to verify 
compliance with the requirements of the specifications. These services do not 
relieve the Contractor of responsibility for compliance with the Contract 
Documents.

3.9 FIELD SERVICES

A. The installer shall conduct a planning meeting with the Owner. The purpose of 
this meeting shall be to determine all equipment settings that are considered 
preferences (where proper system operation does not depend on the setting).

B. The installer shall include labor for all planning and all programming activities 
required to implement the Owner’s preferences for equipment settings.

C. It shall be the responsibility of the Contractor/installer to provide a complete, 
functional system as described by the design documents. These 
responsibilities include:

1. Complete hardware setup, installation and wiring and software 
configuration.

2. Complete programming of software in accordance with the Owner’s 
desires determined by the planning meeting.

3. Complete system diagnostic verification.

4. Complete system commissioning.

3.10 SYSTEM ACCEPTANCE
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A. The Contractor shall submit for review a formal acceptance and system 
checkout procedure. The system checkout procedures shall include all 
system components and software. The Contractor shall perform the tests and 
settings and document all results.

3.11 SYSTEM DOCUMENTATION

A. Complete documentation shall be provided for the system. The 
documentation shall describe:

1. All operational parameters of the system.
2. Complete documentation of programming and features.
3. Complete operating instructions for all hardware and software.

B. The following sections shall be provided in the system documentation:

1. User Manual: A step-by-step guide and instructions detailing all 
system user functions.

2. Technical Manual: A comprehensive document providing all system 
operations, troubleshooting flowcharts, functional system layout, 
wiring diagrams, block diagrams and schematic diagrams.

3. Maintenance Manual: A comprehensive document on all aspects of 
physical maintenance of the systems, including cleaning of the 
displays, bulb changes, filter cleaning, filter changing and UPS 
maintenance.

3.12 SYSTEM TRAINING

A. All labor and materials required for on-site system training shall be provided. 
Training shall be conducted at the project site using the project equipment.

1. Provide two week's advanced notice of training to the Owner and 
Architect/Engineer.

2. The Architect/Engineer shall be presented with the option to attend the 
training.

3. Provide a training outline agenda describing the subject matter and 
the recommended audience for each topic.

B. At a minimum, the following training shall be conducted:

1. User Manual: A course detailing the system functions and operations 
that a daily user will encounter.

2. Technical User: Provide configuration training on all aspects of the 
system(s), including equipment and software.
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3. Maintenance User: Provide training on all aspects of physical 
maintenance of the systems, including cleaning of the displays, bulb 
changes, filter cleaning and filter changing.

END OF SECTION 27 41 00
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1.4 CONTRACTOR QUALIFICATIONS/QUALITY ASSURANCE 

A. Safety and Indemnity
1. Contractors will submit the necessary documentation to demonstrate their 

compliance with Section 270000 “1.5 A. Safety & Indemnity”.

B. Contractor Qualifications
1. Contractors will submit the necessary documentation to demonstrate their 

compliance with Section 270000 “1.5 B. Contractor Qualification”.

C. Quality Assurance
1. Contractor shall comply with all requirements as specified in Section 270000 

“1.5 C. Quality Assurance”.

D. Warranty
1. Contractor shall comply with all requirements as specified in Section 270000 

“1.8. Acceptance & Warranties”.
2. Contractor to provide liaison services of manufactures THREE YEAR 

WARRANTY.

1.5 SUBMITTAL DOCUMENTATION

A. The successful contractor shall provide their submittal package in accordance 
with the Section 01 20 00 1.06 Submittal Schedule, and Section 270000 “1.6 
Submittal Documentation”.

B. Contractor shall also include in their Submittal Package:
1. A shop drawing depicting all system components and interconnections.

1.6 EQUIVALENT PRODUCTS

A. All Contractor provided product in this Specification are those of: 1. Extron 
Systems

B. Pre-Approved Equals:
1. Equivalent Products must comply with Section 274200 1.8 Classroom 

Audio/Visual System Specification contained within this document.

C. Contractors wishing to approve a system other than those specified in this 
document shall do so in accordance with Section 270000 “:1.7 Equivalent 
Products”.

D. Equivalent products (equals), may be substituted for the specified Extron 
Systems by submitting a “Substitution Request Form” (see attached). The 
“Substitution Request Form” must be submitted to the Architect and District for 
evaluation. A complete product data submittal must be submitted along with the 
“substitution Request Form”.
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1.7 TECHNOLOGY CLAUSE

A. As technology advances, it is understood that improved or enhanced products 
may supersede existing products in both price and performance and yet be 
essentially similar. This request for bids seeks to address the rapid advances in 
technology by allowing functionally similar or identical products that may be 
introduced in the future, during the term of this bid, to be included under the 
general umbrella of compatible product lines and are thus specifically included 
in this bid document.

B. Discontinued or end of life products shall be replaced with an equal product to 
the original specified product at no additional costs to the owner.

1.8  EXTRON SYSTEMS ONLY -- CLASSROOM AUDIO/VISUAL SYSTEM 
SPECIFICATION (NOT USED IN THIS PROJECT)

A. Control System
1. The Control System shall provide on/off for all connected devices, projector 

control, audio and video switching, and volume control for all connected 
audio.

2. Control System shall be operated from a wall mounted control panel located 
at the front of the classroom.

3. The Control System shall use either RS-232 or Ethernet for projector 
control.

4. The Control System shall be attached to the site’s IP data network via CAT 
6 ethernet cabling.

5. The Control System shall also be remote accessible via IP data network 
using administration software, web interface, as well as an iOS device.

6. The control panel shall be mounted within 3’ to the left side of the projection 
surface (while facing the surface) at 48”aff, UON. Field verify placement 
with District staff.

B. Switcher
1. System shall incorporate a switching system that can allow for a minimum 

of two RGB inputs and two HDMI inputs.
2. System cannot rely on projector for switching of any kind. Projector is only 

to be used for video output only.
3. Switcher must output via a digital interface (HDMI, DVI, Display Port).
4. Switcher must be able to output audio from both analog and digital sources 

to amplifier/speakers.
5. Switcher components shall not be visible nor shall it be placed in existing 

cabinetry. 

C. Architecturally mounted AV Inputs
1. One double-gang wallplate with one (1) 15pin VGA video input and a 3.5mm 

TRS audio connection as well as a (1) HDMI input located to the left of the 
screen.

2. One double-gang wallplate with one (1) 15pin VGA video input and a 3.5mm 
TRS audio connection as well as a (1) HDMI input located to the right of the 
screen.
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3. All structured cabling from AV wallplates to switcher shall be over twisted-
pair cabling. All AV input sources must have the appropriate media and 
cabling converts on both ends.

D. Audio and speakers
1. System shall provide sound amplification for all audio and video sources. 

Voice (microphone) amplifications is not required unless otherwise noted.
2. Projector may not be used to switch, de-embed, or pass-through audio.
3. Speakers shall be flush mounted ceiling speakers located at the center of 

the room for even sound distribution.

E. Manufacturer warranty three years parts and labor.

F. Projectors and Mounting.
Projectors are owner provided, contractor installed/configured. Verify projector 
type and mount location with owner prior to installation.
1. Projector mounts shall be installed on the walls whenever possible. Please 

verify with owner if there are any questions as to which type to use.
2. Ceiling Mounted Environments.

• Projector mount must be designed for use with drop ceilings.
• Projector shall be mounted in the ceiling centered on the learning wall, 

10’-0 (+/- 6” or nearest tile) from screen/whiteboard or nearest grid 
alignment +/-6”.

• Classrooms that have a Smart Board, centered on the board, 10’-0 (+/- 
6” or nearest tile) away from board.

• Classrooms that only have a white board, centered on the board, 10’-
0 (+/- 6” or nearest tile) from white board.

• Classrooms that have an existing screen, centered on the screen, 10’-
0(+/- 6” or nearest tile) from screen.

• Contractor to contact CUSD if multiple conditions exist in the room or 
if anything is not clear on location of mounting equipment.

3. Wall Mounted Environments.
• Wall mounts shall be aesthetically pleasing. Structural support 

hardware shall be covered by an enclosure and should not be visible. 
Contact Owner if there are any issues. Wall mount is to be mounted 
as close to the top of the projection surface as possible to allow for 
any interactive devices.

• Wall mount extension arm shall not exceed 36” from wall and shall be 
centered on the learning wall, which should align with the center of the 
projected surface.

• Wall mount must support a projector weighing up to 20 pounds at full 
extension. 

G. Classroom that are non typical in shape (interior classrooms) or have offset/split 
whiteboards, both the control panel and projector mount will have to be located 
on an individual basis.
1. Contact Owner to locate the mount and controls in those rooms.

1.9 TYPICAL CLASSROOM SETUP
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A. Control System
1. There is no control system. The projector will be controlled with the remote 

control.

B. Switcher
1. There is no Switcher. The inputs will be controlled with the remote control.

C. Architecturally mounted AV Inputs
1. One single-gang wallplate with one (1) 15pin VGA video input and a 3.5mm 

TRS audio connection as well as a (1) HDMI and (1) USB input located to 
the left of the projection surface.

2. One 12 inch active USB repeater pigtail is to be included and connected to 
the wallplate above.

D. Audio and speakers
1. Speakers shall be flush mounted ceiling speakers located at the center of 

the room for even sound distribution. Contractor to supply the cables from 
projector, to the amplifier, and on to the speakers.

E. Projectors and Mounting.
Projector is owner provided, contractor installed/configured.
1. The typical install will be with a Wall Mounted projector.

• Wall mounts shall be aesthetically pleasing. Structural support 
hardware shall be covered by an enclosure and should not be visible. 
Contact Owner if there are any issues. Wall mount is to be mounted as 
close to the top of the projection surface as possible to allow for any 
interactive devices.

• Wall mount extension arm shall not exceed 36” from wall and shall be 
centered on the learning wall, which should align with the center of the 
projected surface.

• Wall mount must support a projector weighing up to 20 pounds at full 
extension.

PART 2 – PRODUCTS

The following sections specifically list the acceptable equipment types and items for this project. 
Where quantities are not noted, they may be obtained from the project drawings. In the event of a 
discrepancy between the specifications and the project drawings, the greater quantity or better 
quality shall be furnished.

2.1 Classroom Equipment for all rooms have the same system with either wall mount or 
ceiling mounted speakers. Ceiling mounted speakers are preferred unless ceiling 
configuration does not allow for it.

A. STANDARD SYSTEM:
Wall Mounted UST projector – Owner provided, contractor installed and 
configured.

--Projector comes with a USB cable to connect from the projector to a laptop. 
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This cable should be used to connect to the USB pigtail and wall plate. If not 
used, contractor responsible to provide the appropriate cable.

Actiontek Screenbeam 750W – Owner provided and configured, contractor 
installed.

--This unit provides wireless connectivity to the projector and plugs into the HDMI 
input on the projector. Connect it to HDMI 1 on the projector. Unit is to be 
secured to the wall mount arm with Velcro.

Wallplate with USB/VGA/3.5mm Audio/HDMI – Contractor provided, configured 
and installed.

COVID – W1408-WH-P-A-ALT 
COVID - CWP 0010-USB-BA-AC8”

--Contractor to provide the VGA, 3.5mm, USB, and Active HDMI cable that 
connects from this wallplate to the projector. The USB cable is provided with the 
projector and contractor is to connect the USB cable from the projector to the 
pigtail, which connects to this wall plate. Note the provided cable is 15’ long. If 
a longer length is needed, contractor is to provide the active USB cable needed 
to connect from the projector to the wallplate.

--The 3.5mm cable is to be provided by the Contractor and is to be connected to 
the wallplate to the audio input on the projector.

Two ceiling mounted speakers – Contractor provided, installed, and 
configured. Extron 42-120-13, FF 120T Speakers (one pair)

Extron Amp -- Contractor provided, installed, and configured. Extron 60-
1449-01, MPA 601-70V

Audio Cable -- Contractor provided, installed, and configured. Extron 18 
AWG speaker cable.

B. Voice Amplification System (Not included in bid unless shown in drawings or 
requested by CUSD) If a voice amplification system is requested, add the 
following to the above Extron PVS 400D configuration.
1. (1) Extron VLM 2000H - VoiceLift Pendant and Handheld Microphone 

System

PART 3 – EXECUTION

3.1 GENERAL

A. All Work described in this specifying document and on the Project drawings shall 
be performed in accordance with the acknowledged Professional and Industry 
standards and practices. All installed equipment shall meet and/or exceed the 
specified manufactures regulations.

B. The Contractor shall maintain a competent supervisor and Manufacture Certified 
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Technician assigned to this installation for the duration of the Project.
C. Furnish and install all materials, devices, components and equipment required 

for a complete and operational system.

D. It is the contractor’s obligation to inform the Owner and/or the Owner’s 
Representative of any and all conflict’s, between the project documents and the 
onsite conditions.

E. It is the Contractor’s responsibility and obligation to coordinate with all necessary 
trades to ensure the integrity and compliance of the Manufacture and Industry 
standards are meet during the duration of the installation.

3.2 INSTALLATION

A.  Furnish components, wire, connectors, materials, parts, equipment, labor, etc. 
necessary for the complete installation of the systems in full accordance with the 
recommendations of the equipment manufacturers and the requirements of the 
drawings and specifications.

B. Wire and cable for all other devices shall be supplied in accordance with the 
recommendations of the device manufacturer and the National Electrical Code.

C. Equipment shall be held firmly in place with proper types of mounting hardware. 
All equipment affixed to the building structure must be self-supporting with a 
safety factor of at least three. All equipment shall be installed so as to provide 
reasonable safety to the operator. Supply adequate ventilation for all enclosed 
equipment items which produce heat.

D. Furnish the system to facilitate expansion and servicing using modular, solid-
state components. All equipment shall be designed and rated for continuous 
operation and shall be UL listed, or manufactured to UL standards.

E.  Observe proper circuit polarity and loudspeaker wiring polarity. No cables shall 
be wired with a polarity reversal between connectors with respect to either end.

F. Route cables and wiring according to function, separating wires of different 
signal levels (video, microphone, line level, amplifier output, AC, control, etc.) by 
as much physical distance as possible. Neatly arrange and bundle all cables 
loosely with velcro cable ties. Cables and wires shall be continuous lengths 
without splices.

G. All cables in conduits shall be insulated from each other and from the conduit 
the entire length and shall not be spliced. All cables and wires are to be 
continuous lengths without splices.

H. Mechanical connections shall be made using approved connectors of the correct 
size and type for the connection. Wire nuts will not be accepted.

I.  Label all wires as to destination and purpose. Clearly and permanently label all 
jacks, controls, and connections with permanent labels, unless otherwise noted.
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J. Contractor to include labor costs to install owner provided projector in each room 
an Extron system is installed in. Projector is to be aligned to designated 
screen/board, as directed by Owner. If not installed, a credit is to be issued to 
owner for the labor costs not preformed.

K. Contractor is to turn over to the owner any items included with the kit, including 
but not limited to, any extra cables, labels, templates, tools, and manuals. All 
items to be placed in a bag with the room number on the bag.

L.  Contractor to label control panel buttons 1 - 4 and label the inputs accordingly. 
Verify with Owner prior to printing.

M. One CAT6 data cable shall be connected from the Control Panel to the nearest 
IDF (Extron installs only).

N. Projector (whether owner contractor provided or owner provided) and Control 
Panel are to be assigned an IP address (contact Owner on what to use). 
Assigned address to be documented for every unit and provided back to Owner. 
Contact owner for sample spreadsheet to use.

O. All wall mounted projectors come with interactive capabilities via pens. 
Contractor to calibrate the system prior to turning over to Owner.

3.3 PROGRAMMING

A. Contractor shall provide all necessary programming to provide a complete 
operating Audio Visual System.

B.       Contractor shall include in their bid a one (1) hour planning meetings with the 
owner and their Representatives to outline all specific programming issues, as 
well as, but limited to:
1. Contractor will be informed of any specific requirements for use of the 

system. 
2. Contractor will provide overview of system capabilities.
3. Contractor will address all concerns of the Owner and their Representatives.

C. All Control System Programming shall be custom produced for this installation 
by qualified factory-trained installer and software support shall be provided to 
owner for 12 months after the final acceptance of this project. AV contractor to 
work with the Owner’s staff to assign IP addresses and set-up of all A/V 
equipment.

D.  Any programming needed to configure the interactive capabilities is to be 
included and completed by the contractor.

3.4 TESTING

A. The completed AV systems shall be physically inspected by the Owner's 
representative to assure that all equipment is installed in a neat and professional 
manner, and in accordance with these Specifications.
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B. The final system testing and commissioning shall be performed after all 
installation and initial testing has been completed by the Installer, but prior to 
any use of the systems.

C. The Contractor, prior to requesting systems testing and demonstration to the 
Owner's representative, shall ensure that all systems are in first-class working 
condition and free of short circuits, ground loops, parasitic oscillations, excessive 
hum and noise, RF interference, or instability of any form.

D. The Contractor shall be responsible for properly performing all setup and 
alignment of systems, and all assembly and setup of portable equipment.

E. The Contractor to provide a listing of each room/location and sign off that each 
part of the system was tested and the result of the test. Contact owner for an 
example form to use.

3.5 SYSTEM COMMISSIONING

A. Audio Visual System Commissioning
1. In the presence of the Owner’s Representative the Contractor shall perform 

the attached functions listed below:
(1) Inspection of all terminations
(2) Inspection of all inputs and output devices
(3) Verify polarity of speaker system and connectors (4) Check wire types 

at all locations
(5) Verify connector types
(6) Check Impedance of speaker lines (7) Verify coverage of speaker 

system
(8) Check general operation of control surface
(9) Check programming of control surface for routing and proper function
(10) Check power sequencing

2. All testing documentation will be supplied as a part of the Contractors As-
built Documentation.

B. Contractor will include in their bid price six (6) hours for onsite commissioning. 
Contractor will provide the installation technician who was responsible for this 
project to be present at the system commissioning to tune, fix, repair, replace all 
system components that do not operate within the tolerance as set forth in this 
specification, the project documents, and industry standards.

C.  The final acceptance of the system by the Owner will be based upon the report 
of the Owner representative following inspection, testing, and commissioning. A 
list of items in need of completion or correction shall be generated by the owner, 
which must be corrected by the Installer before final acceptance will be granted.

3.6 TRAINING

A. Contractor shall provide no less than two (2) one (1) hour training sessions.
1. The first training session will be a “Train the Trainer”. The owner will appoint 
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their representative to be provided extensive training so that he/she will be 
able to provide additional support once the project has been completed.

2. The additional training session will be provided as a general overview of the 
system operation for large groups or several smaller groups as designated 
by the owner. Usually these additional training events will coincide with a 
school function when the sound system will be used.

3. Provide sign in sheets for all training events. Deliver to architect in the close 
out documents.

3.7 WARRANTY

A. Contractor will provide a minimum of a 1 year Workmanship Warranty that 
includes Parts and Labor.

B.          All equipment provided under this specification shall be warranted to be free 
from defects in materials and workmanship for a period of 12 months from the 
notice of completion.

C. The Contractor shall maintain regular service facilities and provide a qualified 
technician familiar with the work specified for this project. Contractor will respond 
to all notice of malfunction from the Owner within 24 hours of receiving trouble 
call. As part of this warranty, the Contractor shall provide, at no expense to the 
Owner, all material, devices, equipment, and personnel necessary and resolve 
malfunction and/or to provide alternate facilities, services, or equipment for the 
duration of repairs to any defective work as described in this section.

D. All repairs and service under warranty shall be at the jobsite unless in violation 
of manufacturer's warranty, wherein contractor shall provide substitute 
equipment for the duration of repairs. Transportation of substitute or test 
equipment and personnel to and from the jobsite shall be at no expense to the 
owner.

E. All repair and service work under warranty work, except emergency repairs can 
be performed during regular working hours of regular working days. Emergency 
repairs shall be made when a system or component malfunctions during use, 
and shall be performed on an immediate basis. All work shall be performed by 
personnel in the employ of contractor, having specific experience in the work of 
this specification and shall not be subcontracted or assigned to another company 
for service, unless Owner has approved such assignment in writing, in which 
event contractor shall nevertheless be responsible to the Owner for such work.

3.8 SYSTEM DOCUMENTATION

A. Upon completion of the installation, the contractor shall provide four copies (one 
hardcopy and three electronic copies) of Project Close-Out Documents to the 
Owner. Documentation shall include the items detailed in the sub-sections 
below:
1. Maintenance and Operation Manuals
2. All System source codes and passwords must be handed over to, and become 

property of the Owner upon completion of this project.
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3. As-Built Drawings

B.  The As-Built drawings are to include cable routes, outlet locations and the 
approved labeling identifiers, equipment layout and system single line drawings. 
The Owner will provide floor plans in paper and electronic (DWG, AutoCAD 
2008) formats on which as-built construction information can be added. These 
documents will be modified accordingly by the telecommunications contractor to 
denote as-built information as defined above and returned to the Owner.

C. Contractor to provide a document with the site and reseller at the top of the page 
and a table listing the Room and MAC of the controller for every room a system 
is installed. The sticker on the control panel shall be attached to this document. 
Assigned IP addresses and MAC addresses are to be included in the 
documentation.

END OF SECTION 27 42 00
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D. The GUI shall be accessible to all networked computer residing on the district's WAN or 
VPN.  Access to the server shall be granted via login and authentication that supports 
the Secure Sockets Layer (SSL) / Transport Layer Security (TSL) protocol.

E. The system shall automatically recognize all system speakers connected to the District's 
WAN or VPN.  Paging options shall be universally configurable to include district wide all 
page, specific campus all page, campus zone paging, etc.

F. The number of configurable zones shall be unlimited.  A zone may be as small as one 
speaker or as large as all of the speakers.  Each speaker may be assigned to an 
unlimited number of zones.

G. In addition to live and ad hoc paging, the system shall support playback of recorded 
messages stored as .wav files, to include the program bell tone, daily announcements, 
lockdown alert, evacuation alert, etc.  The system shall allow a different tone or message 
for each zone. The system shall also be able to broadcast messages to computer 
screens running a client application.

H. The system shall support special calendar schedules to adjust for special events, 
holidays, etc.  The system shall support multiple simultaneous schedules on the same 
facility (e.g., one schedule for grades 1-6, another for kindergarten, etc.)  The system 
shall be able to automatically compensate for daylight savings time and automatically 
synchronize the system time with internet time servers.

I. The system shall log all events that occur and trigger and alarm for any errors or 
changes (e.g. message send failure, speaker failure, new speaker connected to network, 
etc.).

J. The system shall receive voice input from SIP softphones installed on designated 
computers.  The system shall also be capable of interfacing with any analog PBX or 
VoIP communications system to provide paging from telephone system handsets.

K. The system shall be capable of initiating sounding specific messages or sending text 
messages to designate computers as triggered by other systems (e.g., fire alarm, 
security, etc.) via analog to digital zone controllers.

L. The system shall be capable of interfacing with any legacy paging system to provide 
paging features inherent to the legacy system.

M. Paging system speakers shall connect to the school LAN via CAT6 data cabling and 
IEEE 802.11af compliant power over ethernet (POE) switches located in data distribution 
frames.  Each speaker shall be individually addressable via dynamic host control 
protocol (DHCP) addressing.  The number of supported speakers shall be limited only by 
the number of available IP addresses.  Speaker operation shall be accomplished by 
individual amplifiers on each speaker.  

N. The system shall support synchronized digital wall clocks as an integral component of 
the speaker.
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O. Stand-alone clocks shall be installed and connected to the master clock.  Provide master 
clock at each building IDF where stand-alone clocks are used.

PART 2 – PRODUCTS

2.1 MANUFACTURER

A. (Existing PA Rack)

B. Sapling, Inc.
1633 Republic Road, Huntingdon Valley, PA 19006
Phone (215) 322-6063.  FAX (215) 322-8498.  Website:  www.sapling-inc.com

C. Atlas Sound 
4545 E. Baseline Road, Phoenix, AZ 85042
Phone (800) 876-3333.  
FAX (800) 765-3435.  
Website:  www.atlassound.com

D. The manufacturer shall have at least twenty-five (25) years of experience in the role of 
public address system manufacturing, and a proven track record of forward and 
backward compatibility for a minimum of twenty (20) years for its product’s auxiliary 
devices, including speakers, amplifiers, and paging equipment.  

2.2 HEAD END

A. Existing Atlas Sound #CK-K12 "ControlKom" Server Application

2.3 SPEAKERS

A. Suspended Ceiling Mount:  Atlas Sound #I128SYS

B. Wall Mount:  Atlas Sound #I8S speaker and #FEST-I8S (flush mount) or #SEST-I8S 
(surface mount) enclosure

C. Exterior Vandal Resistant Speaker:  Atlas Sound #IH-VP speaker and #FEST-IH (flush 
mount) or #SEST-IH (surface mount) enclosure

D. Pendant Mounted Speaker:  Atlas Sound #PM8FA

2.4 CLOCKS

A. Wall Mount:  Sapling wireless to match existing.

2.5 CLOCK/SPEAKER CMBO

A. Wall Mount:  Atlas Sound #I8SC speaker/clock and #FEST-I8SC (flush mount) or 
#SEST-I8SC (surface mount) enclosure
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2.6 CLOCKS (STAND-ALONE)

A. Wall Mount:  Sapling #SBD-004-254-1 wall clock

B. Clock Master:  Sapling #SSM-100-0-1 IP synchronized master clock

2.7 IP ADDRESSIBLE ZONE INTERFACE MODULES WITH BALANCED LINE LEVEL 
OUTPUT (SEE SECTION 3.2, BELOW)

A. Single Zone:  Atlas Sound #IPS-ZC1

B. Dual Zone:  Atlas Sound #IPS-ZC2

2.8 AMPLIFIERS 

A. 100 Watt Rack Mounted Amplifier: Atlas Sound #PA1001G and 19” rack

2.9 EQUIPMENT COLOR

A. Where equipment is available in different colors, the contractor shall contact the architect 
for the color selection.

PART 3 – EXECUTION

3.1 INSTALLATION

A. Horizontal cabling jackets, patch cable jackets, and modular RJ-45 jacks serving the 
Paging System shall be green in color.  All cabling shall be installed and labeled in 
accordance with 27 20 00.

B. Install ControlKom software on the server designated by the district and configure per 
spcifications.

C. Provide (3) SIP softphones and connect to computers at locations designated by the 
district.

3.2 ZONE INTERFACE MODULE / AMPLIFIER APPLICATION NOTE

A. It shall be understood that all components in this system shall be IP devices, unless 
specifically noted otherwise. It is not acceptable to create-a-device with a zone interface 
module and conventional speaker. Zone interface modules and amplifiers shall be used 
only where specifically called for in the plans.

END OF SECTION 27 51 13










