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Preface
InfoComm International® is pleased to offer this collection of audiovisual systems drawings and
documents. This is a coordinated example of the unique documentation required for AV systems
showing how the audiovisual systems documents relate to documentation from allied professions. In
addition, the collection illustrates elements of the Audiovisual Systems Design and Coordination
Components Performance Standard.
The collection fulfills two objectives:
•

Business development: consultants and sales professionals can convey documentation
concepts to other design and construction professionals using concrete examples.

•

Educational: InfoComm Academy students can associate design criteria and goals with
appropriate representation and documentation.

Illustrating the intention of the performance standard, this sample collection accommodates a
variety of contractual and project management models, allowing the user to decide which
documents specifically pertain to his or her project.
The documents are divided into sections based upon either 1) the project phase, or 2) the
professional entity that prepares the documents. Documents from architects, engineers,
consultants, integrators and field engineers are organized according to the project timeline. Both
“Design” and “Drawing of Record” versions of most audiovisual-specific drawings are included so
the user can study differences in intention and level of detail. Further detail may be found in the
normative references listed in the Audiovisual Systems Design and Coordination Components
Performance Standard and by attending related InfoComm Academy courses, webinars and
seminars.
Users of this collection are cautioned that this sample represents one of many ways to document a
project, and may not conform to the conventions used by the user’s organization. None of these
documents is an absolute, perfect, industry-standardized example. The examples are drawn from:
•

A combination of actual documents used to construct the InfoComm Academy Classroom in
Fairfax, VA.

•

Examples from other audiovisual consultants and audiovisual systems integrators.

•

New documents developed specifically for this collection.

InfoComm has a long history of leading open discussion on industry knowledge documentation.
InfoComm welcomes your input via the Reviewer’s Comments Form included in this collection, or by
sending an email to support@infocommacademy.org.
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1. How do you use this documentation sample?

2. What is the most useful aspect of this documentation sample?

3. How clear is the information in the documentation sample?

4. What changes do you think might improve this documentation sample?

Please use the reverse side for additional comments, and include specific chapter and page
references for specific suggestions and/or corrections.
Thank you for your comments.
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InfoComm International
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Suite 200
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Memorandum
To:
From:
Date:

Architectural Design Team and Construction Manager
InfoComm Academy Staff
December 23, 2008

Re:

AV Classroom for the InfoComm Academy in Fairfax VA Headquarters
1) The design team is requested to provide for audiovisual capabilities in the new facility.
The intension is to establish a permanent classroom and meeting room, with “state-ofthe-art” teaching, training, and conference facilities, on the first floor of the building.
Employees and members of InfoComm, as well as visitors, will be using the room.
2) Please incorporate the following criteria into the overall project plan:
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.

Classroom to seat 24 students at moveable desks
Presentation area with room for large instructor workstation
The AV equipment must be completely exposed for audiovisual system education
Rear projection room with dual screens
A surround sound system and a speech reinforcement system in class/meeting room
Audio and video conferencing systems
Individual branch circuits from a single panelboard with auxiliary, insulated
grounding conductor
Dimmable and programmable lighting system
Partitioned network with wireless capability
A reception/lobby area
A cafeteria with a pantry/food preparation area
A storage area
Furniture, custom if required
Dedicated entrance with separate physical security

3) The finish of this facility should be formal but not elegant. It is anticipated that there will
be significant usage of the facility, so durable surfaces should be used. The class/meeting
room should have the appropriate acoustic treatment for sound reinforcement and audio
conferences. Also, neutral color room finishes should be selected for a videoconferencing
system. The InfoComm committee must approve all finishes.

©2009, InfoComm International
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Audiovisual Program Report
For

INFOCOMM ACADEMY
11242 Waples Mill Road
Suite 200
Fairfax, VA 22030
New Classroom

Prepared By:

The ABC AV Company

January 14, 2009
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INFOCOMM ACADEMY AUDIOVISUAL PROGRAM REPORT

JANUARY 14, 2009

Executive Summary
InfoComm Academy, the educational program of InfoComm International, is planning for
a new classroom/meeting facility to be located on the 1st floor of the Waples Mill Road
headquarters building in Fairfax, VA. Audiovisual capabilities will be included in a stateof-the-art teaching/training/meeting facility with an associated rear projection room.
The facility area will include a classroom/meeting room, a reception/lobby area, a
cafeteria with pantry and a storage area. Voice/Data network interfacing is also
considered as it relates to the classroom/meeting area.
ABC AV Company has been retained by InfoComm International to provide this Report,
which after consultation with representatives of InfoComm International, addresses
the architectural and system requirements for the facility. Also our recommendations are
based on our experience with similar facilities.
An audiovisual facility drawing of the classroom/meeting area and budgetary pricing
estimates are included.
Documentation and drawings with be provided for coordination into the construction set
of drawings once the Program has been modified and/or approved. Also a “Request
For Proposal” (RFI) will be developed which will include all pertinent details for the
installation of a fully operational audiovisual facility.

©2009, InfoComm International®
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INFOCOMM ACADEMY AUDIOVISUAL PROGRAM REPORT

JANUARY 14, 2009

Systems Descriptions
The InfoComm Academy classroom will feature a “media wall” at the front. The wall will
be constructed of standard sheetrock-on-stud materials, but with an attractive covering
and millwork. Dual rear projection LCD or DLP projectors will be mounted within the
rear projection room located behind this wall. A videoconference camera, a center
channel loudspeaker, and a subwoofer will be mounted between the displays. Dual
program audio loudspeakers will be mounted beside the dual display assembly. The
audiovisual and videoconferencing equipment will be located within a bank of
equipment racks built into the front wall below the projection screens. These racks will
house the switchers, amplifiers, controllers, etc. The racks will also house the useraccessible equipment such as a VCR, a DVD player, an audiocassette recorder, etc.,
such that the fronts of the racks are completely open. As this room is to be used
primarily for audiovisual systems education, it is appropriate and desirable to have the
equipment completely exposed.
The center of the room will feature sectional, rectilinear tables. The tables may be
arranged in a variety of configurations to suit the meetings, training sessions, and
videoconferences. Large wall boxes located at the sides and rear of the room will
contain connections for portable computers to be connected to the LAN and power. A
microphone will be located in the ceiling to pick up voices from within the room for the
purposes of audio conferencing and videoconferencing. A wireless microphone and a
wired touch controller will allow flexibility during presentations. Built-in videoconference
and distance learning capabilities will also utilize this equipment. Presenters may utilize
a teaching workstation that will feature a video document camera, and notebook
computer connectivity.
Ceiling loudspeakers will provide reinforcement of speech from presenters from within
the room, and from incoming audio conference voices. A second video camera will be
located on the rear wall to provide coverage of the workstation locations for
videoconferences. Dual ceiling-mounted presentation monitors will provide confidence
monitoring for presenters. Dual rear-channel loudspeakers will be mounted on the rear
wall to provide surround sound capabilities. A remote control system will provide the
means to easily control the equipment from the instructor workstation. This control
system will also be tied into the classroom light dimming system, and two electric rolldown projection screens.
Classroom features:
•

Front Media Wall with:
•

Large, dual LCD / DLP projection video graphics displays

•

Videoconference camera

•

Program loudspeakers

•

Center and subwoofer loudspeakers

©2009, InfoComm International®
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INFOCOMM ACADEMY AUDIOVISUAL PROGRAM REPORT

•

JANUARY 14, 2009

Accessible equipment areas for source equipment (DVD, VCR,
cassette, housed within equipment racks.)

•

High-fidelity ceiling speakers for speech and program reinforcement, audio
conferences, and video conferences

•

Ceiling mounted microphone

•

Ceiling-mounted videographics presentation monitors

•

Audio teleconference and video teleconference system utilizing automatic
microphone mixers and ceiling speakers. This will feature a distributed echo
cancellation

mixer

coupled

with

a

telephone

interface

and

the

videoconference CODEC
•

ISDN (minimum of three) connections at the CODEC (videoconferencing
interface) unit location

•

Dual-interface ISDN or IP over LAN/WAN videoconference CODEC

•

Network/IP connections at the CODEC / control system unit location.

•

Remote control system with wired touch screen controller

•

Portable instructor workstation with high resolution document camera

•

Wall boxes around room perimeter for audiovisual connectivity

•

UHF lavaliere wireless microphone

•

Videoconference camera with pan/tilt/zoom/focus capability on rear wall to
image presenters

•

Dual electric roll-down front projection screens for document cameras or
projection demonstration purposes

©2009, InfoComm International®
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INFOCOMM ACADEMY AUDIOVISUAL PROGRAM REPORT

JANUARY 14, 2009

Retro
Projection System
Equipment
Racks

Instructor
Workstation

Video graphics
Monitors

Student
Tables

Ceiling
Speakers
(typical of 4

Videoconference
Camera
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INFOCOMM ACADEMY AUDIOVISUAL PROGRAM REPORT

JANUARY 14, 2009

Infrastructure Considerations
Lighting shall be installed in a manner that will illuminate the faces of people at the table
to enhance the video presentation. Additional lighting shall be installed to illuminate the
wall behind the people in the room. Both sets of lights should have dimming capabilities
to allow for adjustments of the lighting intensity. Task lighting and general-purpose
fluorescent lighting will be available for customizing to different room purposes and be
dimmable. The dimming system should be under the control of the audiovisual control
system via a low voltage interface, and coupled to the audiovisual control system. Also
the ceiling lights in the projection screen area should be dimmable in order to realize the
full projected image quality.
Videoconferencing applications require special lighting which should include even
illumination on the meeting participants. The lighting level should be 70 ft. candles,
vertical, with a color temperature of 3,500 degrees Kelvin. Also the lighting levels on
the front wall should be less than 40 ft. candles and the rear and sidewalls should be 45
– 60 ft. candles. There should be minimum contrast between wall and furniture colors.
Matte colors are recommended. Busy patterns, weaves and wood-grains should not be
used. Reflective hardware should not be used and tabletops should be non-reflective.
Pictures with glass covers should be avoided.
The following list is the estimated power consumption for the audiovisual equipment:
•
•
•
•

Rear Projection Room equipment ≤ 4400 Watts
Classroom equipment: ≤ 1200 Watts
Personal computer ≤ 1000 Watts
Document camera ≤ 150 Watts

The estimated heat load due to the audiovisual equipment within the seating area, the
audiovisual equipment racks, and video graphics presentation equipment shall require
ventilation as follows:
•
•

Rear projection room equipment: 15,000 BTU
Classroom equipment: 4,000 BTU

Acoustic Criteria must be considered for the classroom space, and a Noise Criteria
rating between NC-25 and NC-30 is recommended.
The audiovisual recommendations do not include provisions for LAN or voice networks
or other similar systems. Architectural considerations such as wall and floor treatments,
seating, lighting, acoustics, etc. are to be coordinated with the interior design team.
Architectural presentation components such as flip charts, whiteboards, etc. are to be
specified in an interior design package by the architects unless they are requested to be
included in the audiovisual package.

©2009, InfoComm International®
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INFOCOMM ACADEMY AUDIOVISUAL PROGRAM REPORT

JANUARY 14, 2009

Space Allocation
Room
Classroom
Laboratory
Rear Projection and Storage Room
Break Area
Pantry / Food Preparation Area
Reception
Storage

Area (square feet)
750
750
225
600
150
350
400

Rear Projection Room
A rear projection room will be located behind the media wall at the front of the
classroom. It will have a separate task lighting system. This room is to be painted
matte black.
Break Area
A break area will be located directly outside the classroom, with dual means of egress.
This room will have egress to the exterior of the building. It will feature a window wall,
high-traffic carpeting, and access to reception and the pantry.
Pantry
A pantry is to be located outside the Break Area, and will include:
•
•
•
•

Cabinetry
Sink
Counter space
Adequate power for a microwave oven, a refrigerator, coffee makers, etc.

Reception Area
The reception area is to be accessible from the main building hallway. It is to feature a
prominent display wall. Permanent reception millwork is to flank one side of the space.
Laboratory
A general-purpose lab space will have functional lighting and finishes only. Additional
power is required in this room for equipment used in instruction.

©2009, InfoComm International®
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INFOCOMM ACADEMY AUDIOVISUAL PROGRAM REPORT

JANUARY 14, 2009

Storage Area
A large general-purpose storage area is to be located adjacent to the reception area.
This space requires functional lighting and finishes only. Electrical and other
mechanical equipment may be located within this area.

©2009, InfoComm International®
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INFOCOMM ACADEMY AUDIOVISUAL PROGRAM REPORT

JANUARY 14, 2009

Audiovisual Budgets
The costs itemized in the following table include the audiovisual components deemed
appropriate for the facility. This budget pertains only to the audiovisual equipment and
the AV labor to install these components. These budget figures are those that can be
expected from a bidding audiovisual contractor. The budget does not include conduit,
power, junction boxes, floor boxes, voice/data provisions, general construction, or the
labor related to these items. Also, it does not include writing boards, (with the exception
of the electronic copy boards), tack able surfaces, telephones, furniture, millwork, or
similar items.
Owner-furnished equipment is not listed except as noted “OFE”.

©2009, InfoComm International®
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JANUARY 14, 2009

Estimated Budget:
Item
Ceiling microphone
Videographics Projector
Projector Mirror Assemblies
Audio/video switching system
Surround Sound Audio System
RGBS/audio switching system
Ceiling loudspeaker
Videocassette recorder
DVD Player
Videoconference CODEC, (384
kbps upgradeable), and integral
I-MUX. IP Connectivity
Videoconference Camera
Cable television receiver
Document camera
Wireless mouse
Presentation Monitor
Computer video interface
Half-size equipment rack
Audiocassette recorder
UHF wireless microphone
Audio reinforcement system
Audio conference interface
Audiovisual control system
Auxiliary audiovisual connections
Instructor Workstation
Wall box
Miscellaneous hardware, cable,
and connectors
Audiovisual contractor labor

Estimated Unit
Cost

Estimated
Quantity

Estimated
Total Cost

$250
$12,000
$3,500
$3,500
$3,500
$3,500
$150
$500
$500
$8,000

1
2
2
1
1
1
6
1
1
1

$250
$24,000
$7,000
$3,500
$3,500
$3,500
$1,200
$500
$500
$8,000

$4,000
$500
$3,500
$350
$3500
$500
$500
$400
$700
$11,000
$2,000
$16,000
$250
$3,000
$500
$3,000

2
1
1
1
2
2
8
1
1
1
1
1
5
1
4
1

$8,000
$500
$3,500
$350
$7,000
$1,000
$4000
$400
$700
$11,000
$2,000
$16,000
$1,250
$3,000
$2,000
$3,000

$ 12,000

1

$12,000

Total Estimated AV Cost

©2009, InfoComm International®
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INFOCOMM ACADEMY AUDIOVISUAL PROGRAM REPORT

JANUARY 14, 2009

Additional Costs
The following costs have not been included in the Audiovisual Budgets but
consideration should be given to their inclusion.
Taxes
Additional costs will have to be added to the budget if InfoComm International is not
exempt from sales tax on all or part of equipment and labor purchases.
Markups
These costs, which could be between 5% and 10%, may have to be added if InfoComm
International intends contracting the project out to a General Contractor.

END OF AUDIOVISUAL PROGRAM REPORT
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PROJECT #1234
MAY 18, 2009

NEW CLASSROOM
INFOCOMM ACADEMY

SECTION 27 41 16.51
INTEGRATED AUDIO-VIDEO SYSTEMS FOR CLASSROOMS
PART 1 GENERAL
1.01

SUMMARY
A.
This document specifies the furnishing, installing, and testing of a
complete audiovisual presentation, training, audio and video
conferencing system and associated equipment to be installed in
InfoComm Academy, InfoComm International’s headquarters in Fairfax,
Virginia (here-in-after referred to as “the facility”). The systems shall
include, but not be limited to: Dual rear projection as well as dual front
projection, various computer sources, satellite television, loadable media
including, but not limited to: S-VHS, DVD, CD-R, audio cassette tape
with program sound reproduction including 5.1 surround sound
loudspeakers and processing, speech reinforcement system, audio and
video conferencing including microphones, ISDN and IP capable codec
with multiple cameras, and a dedicated control system with touch panel
and content preview capabilities, un-interruptible power supplies (UPS),
conduit, cable duct, and/or cable tray; and necessary passive devices
such as cable, wire, and connectors; and specialized
telecommunications outlets.
B.

The intent of this project is to provide a new audiovisual training facility
for InfoComm International.

C.

The project is for the InfoComm Academy, located in InfoComm
International’s headquarters, at 11242 Waples Mill Road, Suite 200,
Fairfax, VA22030. In accordance with the contract documents (plans
with specifications) for the project, the proposal for the work is to include
furnishing complete construction services.

D.

Work is to include all runs and wiring as well as the final connections to
new equipment as indicated in the contract documents. The Contractor
will be required to return for final instructions as indicated in the contract
documents.
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E.

The systems shall be delivered free of engineering, manufacturing,
installation, and operating defects. They shall be engineered and
installed for ease of operation, maintenance, and testing.

F.

The term “provide”, as used herein, shall be defined as: designed,
engineered, furnished, installed, certified and tested, by the Contractor.

G.

Installation and operation shall adhere to all appropriate National,
Government, and/or Local Life Safety and/or Support Codes, whichever
are the more stringent for this Facility. At a minimum, the systems shall
be installed according to NFPA, Section 70, National Electrical Code
(NEC), NFPA, Section 101, Life Safety Code; this specification; and the
audiovisual systems original equipment manufacturer’s suggested
installation design, recommendations, and instructions. The original
equipment manufacturer and Contractor shall ensure that all
management, sales, engineering, and installation personnel have read
and understood the requirements of this specification before the systems
are designed, engineered, delivered, and provided.

H.

InfoComm’s Project Manager (PM) and/or if delegated, Resident
Engineer (RE) are the approving authorities for all contractual and
mechanical changes to the systems. The Contractor is cautioned to
obtain in writing, approvals for system changes relating to the published
contract specifications and drawings, from the PM and/or the RE
BEFORE proceeding with the change.

REFERENCES
A.
Standards:
1.
Division 16 “Electrical” Sections for conduits, wire ways,
connections boxes, pull boxes, junction boxes and outlet boxes
permanently installed in walls, floors and ceilings.
2.
Division 16 “Electrical” Sections for room lighting fixtures, power
receptacle outlets, interconnecting wiring for these circuits and
electrical panel boards for powering the audiovisual equipment.
3.
InfoComm International, “Basics of Audio and Visual Systems
Design”, Revised Edition.
4.
Building Industry Consulting Service International (BiCSi),
“Telecommunications Distributions Methods Manual” (TDMM),
11th Edition.
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Telecommunications Industry Association/Electronic Industries
Alliance (TIA/EIA), “TIA/EIA Wiring Standards” (Includes TIA/EIA568-1, TIA/EIA-568-2, TIA/EIA-568-3, TIA-569, TIA-570, TIA-598,
TIA/EIA-606, J-STD-607, TIA-758, 526-7 & TIA-526-14).
National Fire Protection Agency (NFPA) 70, “National Electric
Code 2005”.
McGraw Hill, “Architectural Acoustics”, M. David Egan.
McGraw Hill, “Master handbook of Acoustics”, 4th Ed., F. Alton
Everest.
Focal Press, “Audio Systems Design and Installation”, Philip
Giddings.
Focal Press, “Sound System Engineering”, 3rd Ed., Don Davis &
Eugene Patronis, Jr.

Definitions:
1.
The term “OFE” shall refer to “Owner Furnished Equipment” which
will be provided by the Owner to the Installer. This equipment will
be integrated as required.
2.
The term “shall” is mandatory; the term “will” is informative; the
term “should” is advisory; and the term “provide” means furnish
and install.
3.
The term “Consultant” refers to Acme Consulting.
4.
The term “Installer” or “Contractor” refers to the successful
audiovisual vendor and installer.
5.
The term Owner refers to InfoComm International.

ADMINISTRATIVE REQUIREMENTS
A.
Schedule:
1.
To facilitate completion of the project, a brief weekly progress
meeting will be held in InfoComm International’s Conference
Room on the Second Floor. The Owner or Owner’s
Representative will schedule and conduct the meetings.
B.

Job Site Supervision:
1.
The Contractor shall provide a working project superintendent to
oversee the work of their employees and subcontractors.
2.
InfoComm International’s Project Manager (PM) will be the point
of contact for the work. All communications shall be directed
though the Project Manager.
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3.

Access to the building will be limited to between 7:00am – 5:00pm
weekdays. Weekend or Holiday work will be via special prior
arrangements only.

1.04

C.

Specific Conditions:
1.
The construction work shall be performed during normal work
hours. The Contractor shall be required to coordinate all
construction activity to eliminate impact on traffic and normal
operations of existing tenants.
2.
Outages shall be requested two days in advance in writing
through the Project Manager and Resident Engineer (RE). The
timing of outages shall be agreed upon between InfoComm
International, the Building Engineer and Contractors.
3.
The Contractor shall meet all City of Fairfax, County of Fairfax and
Commonwealth of Virginia Building and Fire codes.

D.

Project Closeout:
1.
Prior to completion, the Contractor shall notify the Project
Manager four (4) days prior to substantial completion of the work.
An inspection will be performed to determine the completeness of
the work and a punch list will be provided to the Contractor.

SUBMITTALS
A.
Shop Drawings:
1.
Prior to fabrications, submit custom engineering pertaining to the
audiovisual system. This engineering includes, but is not limited
to, the following:
a.
All panels, plates and designation strips, including details
relating to terminology, engraving, finish and color.
b.
Remote control panel design (to include “live” interactive
electronics format).
c.
All equipment racks, cabinets, consoles, tables, carts,
support bases and shelves.
d.
Schematic drawings (AV & Control Signal flows).
e.
All non-factory equipment modifications.
f.
Equipment medication drawings.
g.
Front mechanical drawings of each equipment rack.
h.
Equipment location drawings.
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i.

2.

3.

4.

Systems functional block drawings, including those for
audio and video subsystems.
j.
Cable labeling plan.
The RE shall retain one-copy and forward three copies of the
submittal to the PM. The PM shall retain one-copy and forward
two copies of the submittal to Consultant, ACME Consulting, 15
Main Street, Fairfax, VA 22030, for technical evaluation and
approval.
If the submittal is technically approved, the Consultant will retain
one copy for official records and return one technically approved
submittal to the PM.
If the submittal is technically disapproved, the Consultant will
return both copies to the PM with written explanation attached
indicating the areas the submittal deviated from the system
specifications.

B.

Samples:
A sample of each of the following items shall be furnished to the
1.
RE for approval prior to installation. The samples may be
returned to each Contractor at the discretion of the RE:
Two foot section of each cable and/or wire to be used with
a.
connectors installed and original equipment manufacturer’s
cable sweep compliance and/or certification tags as
specified herein.
b.
Back Boxes and junction boxes.
Cover plates used for wall and floor boxes.
c.
d.
Telecommunication outlets with back box, cover plate, and
outlets installed.
e.
UPS equipment (if required by system design).

C.

Documents:
Documentation shall include any item or quantity of items,
1.
computer discs, Drawings of Record, equipment, maintenance,
and operation manuals, and each original equipment
manufacturer materials needed to completely and correctly
provide the systems documentation as required by this document
and explained herein.
2.
Each submittal shall be separated into sections for each
subsystem and shall contain the following:
Title page to include:
a.
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1.
2.

3.

4.

5.

6.
7.
8.
9.
1.05

Facility name.
Contractor’s name, address, and telephone
(including fax) numbers.
3.
Date of submittal.
4.
InfoComm International Project Number.
A list containing a minimum of three locations of installations of
similar size and complexity as identified herein. These locations
shall contain the following:
a.
A list containing a minimum of three locations of
installations of similar size and complexity as identified
herein. These locations shall contain the following:
1.
Facility location and name.
Owner’s or User’s name, address, and telephone
2.
(including fax) numbers.
3.
Date of Project Start and Date of Final Acceptance
by Owner.
4.
System Project Number.
5.
Brief (three paragraphs minimum) description of
each system’s function, operation, and installation.
Narrative description of the system as it is expected to be installed
in the Contractor’s own words. The use of technical literature
statements and/or extracts will not be accepted or approved.
A list of the equipment to be furnished. The quantity, make and
model number of each item is required. Use the list format
identified herein.
Cabinet layout drawings, as they are expected to be installed.
Equipment technical literature detailing the electrical and technical
characteristics of each item of equipment to be furnished.
Engineering drawings of each system, with information to
determine compliance with contract drawings and specifications.
List of test equipment.

CLOSEOUT SUBMITTALS
A.
Certification:
After the system has been provided, pretested, and found to meet
1.
the requirements of this specification, the Contractor shall submit
a letter to the Project Manager certifying that the system is ready
for the formal proof of performance test to be accomplished in the
presence of the Consultant or Consultants’ representative.
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In the interim, the systems shall be left operating to “cook in”.
A copy of each recorded system pretest measurements shall be
submitted to the Project manager with the certification. The RE
shall submit one copy of the measurements to the Consultant for
review 15 working days prior to the test.

B.

Equipment Manuals:
Fifteen working days prior to the scheduled proof of performance
1.
test, the Contractor shall deliver to the RE; four complete sets of
commercial operation and maintenance manuals for each item of
equipment furnished as part of the systems. The manuals shall
detail the theory of operation and shall include narrative
descriptions, pictorial illustrations, block and schematic diagrams,
and parts list. The RE shall submit one copy of each manual to
the Consultant for review ten working days prior to the test.

C.

Drawings of Record:
Fifteen working days prior to the proof of performance test, the
1.
Contractor shall deliver to the Project Manager, four complete sets
of as-installed wiring diagrams of the system. The diagrams shall
show all inputs and outputs of electronic and passive equipment
correctly identified according to the markers installed on the
interconnecting cables, equipment and room/area locations.
The as-installed wiring diagrams shall be in hard copy on standard
2.
36” x 24” pages and two CD copies in AutoCAD 2006 (.dwg) and
Adobe Acrobat Portable Document Format (.PDF). The RE shall
submit one hard copy of each as-installed drawing to the
Consultant for review 15 working days prior to the acceptance
test.

D.

System Operation Manual:
Produce this manual specifically for the system detailed herein.
1.
The manual shall describe all procedures necessary to activate
the system to provide for the functional requirements, except as
specifically excluded by the Owner. This section shall provide a
non-technical graphic and narrative “how-to” users guide for the
procedures needed to operate the system. The document shall
contain a section on operating the system’s equipment in the
event of control system failure. Control system touch panel
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layouts shall be accompanied by narrative text describing step-bystep function engagement.
E.

Record Documentation:
1.
Accuracy of Records:
Delegate the responsibility of maintenance of Record
a.
Documents to one person of the Contractor’s staff.
b.
Thoroughly coordinate changes within the Record
Documents, making adequate and proper entries on each
page of Specifications and each sheet of Drawings and
other Documents where such entry is required to show the
change properly.
2.
Maintenance of Job Set:
Immediately upon receipt of the job set, identify each of the
a.
Documents with the title, “Documents of Record”.
3.
Preservation:
Considering the contract completion time, the probable
a.
number of occasions upon which the job set must be taken
out for new entries and for examination, and the conditions
under which these activities will be performed, devise a
suitable method for protecting the job set to the approval of
the Project Manager.
b.
Do not use the job set for any purpose except entry of new
data and for review by the Project Manager until start of
transfer of data to the final Project Record Documents.
Maintain the job set at the site of work.
c.
4.
Final Project Record Documents:
The purpose of the Final Documents of Record is to
a.
provide factual information regarding all aspects of the
work, both concealed and visible, to enable future
modification of the work to proceed without lengthy and
expensive site measurement, investigation, examination
and verification.
InfoComm International’s Finance & Administration Office is
b.
charged with maintenance of all project record documents.
It is imperative that final documents be submitted in both
hard copy and electronic medium. Therefore, final
submitted project documents shall consist of the following:
Electronic – Provide to the Owner, two CD copies
1.
containing all system diagrams, Drawings of Record
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in AutoCAD 2006 (.dwg) and Adobe Acrobat
Portable Document Format (.PDF), equipment
manuals, editable versions of all configuration files
for any digital signal processing as well as the
associated software required for editing those files,
editable and uncompiled versions of all master
source code for the control system with final contract
documents attached. Documents shall indicate all
revisions, clarifications and “Drawings of Record”
conditions as recorded by the Contractor and as
reviewed and approved by the Consultant and the
Architect. Changes shall be clearly marked by
“clouds” and in the appropriate spaces within the title
block.
1.06

QUALITY ASSURANCE
A.
Contractor’s Qualifications:
The Contractor shall meet the minimum requirements identified
1.
herein. Additionally, the Contractor shall have had at least three
(3) years experience in the programming, fabrication, assembly
and installation of audiovisual presentation, conferencing and
remote control systems of comparable size, magnitude and quality
in regards to coordinating, engineering, testing, certifying,
supervising, training and documentation as specified for the
subject job and shall submit documentation to this effect with the
bid return. Each of these systems shall have been in successful
operation for at least three (3) years after final acceptance by the
Owner. Also, a qualified firm shall be an authorized sales and
service center for all listed components, or approved comparable
product offerings in the specification.
B.

References:
Furnish no less than three (3) references for installations of similar
1.
size and scope, performed throughout the Washington, D.C.,
Northern Virginia and Baltimore areas within the past eighteen
(18) months. At a minimum, reference information will include the
reference company or institute name, contact person’s name and
title with telephone and fax numbers, address and detailed project
description, and contact information of the organization that is
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responsible for the day-to-day operation of the audiovisual
installation.
C.

Consultant:
1.
The Consultant reserves the right to inspect any of these
installations and question the user and owner concerning the
installations without the presence of the Contractor and at the
direction of the PM.

D.

Contractor:
The Contractor shall show written proof of contractual relationship
1.
or technical certification by the respective equipment
manufacturers and shall be authorized by that equipment
manufacturer to pass through the manufacturer’s certification and
equipment warranty to InfoComm International. Additionally, the
equipment manufacturer and Contractor shall accept complete
responsibility for the design, installation, certification, operation,
and physical support for the system. The Contractor, including all
subcontractors (if any) shall have a minimum proven three-year
track record for audiovisual projects and cabling systems of this
complexity. This record, along with the Contractor and equipment
manufacturer’s certifications must be provided in writing as a part
of each Contractor’s technical submittal.
The Contractor’s Audiovisual Technicians assigned to the
2.
systems shall be fully trained, qualified, and certified by the
respective original equipment manufacturers on the engineering,
installation, operation, and testing of the systems. Each
Contractor shall provide formal written evidence of current original
equipment manufacturer’s certification(s) for the installer(s) as a
part of their submittal or to the RE before being allowed to
commence work on the system.
The Contractor’s Audiovisual Technicians assigned to the
3.
systems shall be fully trained, qualified, and carry valid and
current industry certifications regarding the engineering,
installation, operation, and testing of audiovisual technologies. At
least one (1) each CTS-D and CTS-I shall be assigned to oversee
the complete design and installation of the system. The
Contractor shall provide formal written evidence of current
industry certifications for the designer(s) and installer(s) dedicated
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to this project as a part of their submittal or to the RE before being
allowed to commence work on the system.
1.07

DELIVERY, STORAGE AND HANDLING
A.
Supply:
1.
Supply, transport, deliver, unload and move to the installation
location, unpack, place, assemble, secure, connect and install all
equipment needed to complete the installation. Transportation,
parking, delivery and on-site storage of the system’s equipment
shall be the responsibility of the Contractor. The Contractor is
also responsible for all transportation of personnel to and from the
site.
B.

1.08

Delivery:
Reconfirm before delivery that hallways, stairways, passageways,
1.
doorways, rooms, entries, elevators and foyers are of sufficient
size to accommodate the passage and installation of the
equipment and systems. Off-site pre-staging of goods by the
Contractor is encouraged.
The actual dates of delivery shall be under the absolute control of
2.
the Owner. The dates and times for delivery and installation are
critical to the successful completion of the project. Deliveries shall
normally be accepted only Monday through Friday 8:00 am to
4:00 pm. It may become necessary for goods to be installed
outside these hours and comply with the instructions of the
Owner. Deliveries attempted outside these hours without prior
consent of the Owner may be turned away. Comply with all
instructions of the Owner and the PM concerning time of arrival at
the site; which entrance shall be utilized for delivery; routes to be
taken to reach the installation locations; and other matters relating
to the orderly and timely installation of the system.

SITE CONDITIONS
A.
General:
1.
Because the proposed work is top be accomplished in an existing
occupied building, the Contractor shall make every effort to keep
noise levels to a minimum. In the cases where extreme or
disruptive noise levels are expected, coordinate with the engineer
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for convenient times with the owner for that work. The Contractor
should thoroughly examine the scope of work to anticipate
excessive noise level periods and should prepare his proposals
accordingly if after hours work is required.
The proposed work is located on the ground floor of the building.
Access to the project site is good. There is a side entrance door
facing the parking lot for use for both materials and employees but
there are restrictions on size and accessibility. The Contractor
should give this consideration when preparing his costs. The
Contractor shall at all times protect the building surfaces that are
used as an access route. Carpeted areas must be covered with
heavy rosin paper and/or other acceptable protecting materials.
Do not use plastic sheeting or drop cloths as a means of
protection. The Contractor, to the complete satisfaction of the
Owner, will correct damage to the existing building as a result of
this project. All costs to be borne by the Contractor.

WARRANTY
A.
Contractor’s Responsibility:
1.
The Contractor shall guarantee that all provided material and
equipment will be free from defects, workmanship, and will remain
so for a period of one year from date of final acceptance of the
system by InfoComm International. The Contractor shall provide
original equipment manufacturer’s equipment warranty
documents, to the RE (or Facility Contracting Officer if the Facility
has taken procession of the building) that certifies each item of
equipment installed conforms to each original equipment
manufacturer’s published specifications.
The Contractor’s maintenance personnel shall have the ability to
2.
contact the Contractor and original equipment manufacturers for
emergency maintenance and logistic assistance, remote
diagnostic testing, and assistance in resolving technical problems
at any time. The Contractor and each original equipment
manufacturer at no additional cost shall provide this contact
capability to InfoComm International.
3.
All Contractor maintenance and supervisor personnel shall be fully
qualified by the original equipment manufacturers and must
provide copies of current and qualified original equipment
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manufacturer training certificates and original equipment
manufacturer certification upon request.
Additionally, the Contractor shall accomplish the following
minimum requirements during the one-year guaranty period.

B.

Response Time During The One-Year Guarantee Period:
The RE or Facility Contracting Officer is the Contractor’s reporting
1.
and contact official for system trouble calls, during the guaranty
period.
2.
A standard workweek is considered 8:00 A.M. to 5:00 P.M.,
Monday through Friday exclusive of Federal Holidays.
The Contractor shall respond and correct on-site trouble calls,
3.
during the standard workweek to:
a.
A routine trouble call within one working day of its report. A
routine trouble is considered a trouble, which causes a
single interface, projector or loudspeaker component to be
inoperable.
b.
An emergency trouble call within four hours of its report.
An emergency trouble is considered a trouble that causes
the entire display or audio system to be inoperable at
anytime.
4.
If a system component failure cannot be corrected within four
hours (exclusive of the standard work time limits), the Contractor
shall be responsible for providing alternate items of equipment.
The alternate equipment and/or systems shall be operational
within a maximum of four hours after the four-hour trouble
shooting time and restore the effected location operation to meet
the system performance standards. If any sub-system or major
system trouble cannot be corrected within one working day, the
Contractor shall furnish and install compatible substitute
equipment returning the system or subsystem to full operational
capability, as described herein, until repairs are complete.

C.

Required On-Site Visits During The One Year Guarantee Period:
1.
If a system component failure cannot be corrected within four
hours (exclusive of the standard work time limits), the Contractor
shall be responsible for providing alternate items of equipment.
The alternate equipment and/or systems shall be operational
within a maximum of four hours after the four-hour trouble
shooting time and restore the effected location operation to meet
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the system performance standards. If any sub-system or major
system trouble cannot be corrected within one working day, the
Contractor shall furnish and install compatible substitute
equipment returning the system or subsystem to full operational
capability, as described herein, until repairs are complete.
The Contractor shall arrange all Facility visits with the RE or
Facility Contracting Officer prior to performing the required
maintenance visits.
Preventive maintenance shall be performed by the Contractor in
accordance with each original equipment manufacturer’s
recommended practice and service intervals during non-busy time
agreed to by the RE or Facility Contracting Officer and Contractor.
The preventive maintenance schedule, functions and reports shall
be provided to and approved by the RE or Facility Contracting
Officer.
The Contractor shall provide the RE or Facility Contracting Officer
a typewritten report itemizing each deficiency found and the
corrective action performed during each required visit or official
reported trouble call. The Contractor shall provide the RE and
Consultant with sample copies of these reports for review and
approval at the beginning of the Acceptance Test.
The Contractor shall provide a monthly summary all equipment
and sub-systems serviced during this guarantee period to RE or
Facility Contracting Officer by the fifth working day after the end of
each month. The report shall clearly and concisely describe the
services rendered, parts replaced and repairs performed. The
report shall prescribe anticipated future needs of the equipment
and systems for preventive and predictive maintenance.
The Contractor shall maintain a separate log entry for each item of
equipment and each sub-system of the system. The log shall list
dates and times of all scheduled routine and emergency calls.
Each emergency call shall be described with details of the nature
and causes of emergency steps taken to rectify the situation and
specific recommendations to avoid such conditions in the future.
The RE or Facility Contracting Officer shall convey to the Facility
Engineering Officer, copies of actual reports for evaluation.
The RE or Facility Contracting Officer shall ensure copies of these
reports are entered into the system’s official acquisition
documents.
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The Facility Chief Engineer shall ensure copies of these reports
are entered into the system’s official technical as-installed
documents.
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PART 2 PRODUCTS
2.01

OWNER FURNISHED PRODUCTS
A.
Computer Equipment:
1.
PC computer
• Processor
• Keyboard and mouse

2.02

EQUIPMENT
A.
Display Equipment:
1.
Two input computer interface:
• 300 MHz (-3dB) RGB bandwidth
• 800 Ohm to 600 Ohm balanced audio line output converter
Extron RGB202xi
Or Approved Equivalent
2.

Computer VGA interface:
• 300 MHz (-3dB) bandwidth
• VGA, SVGA, SXVGA, PowerPC compatible
Extron RGB109xi
Or Approved Equivalent

3.

12x8 RGBHV matrix switcher:
• 300 MHz (-3dB) RGB bandwidth
• +/- 0.05 dB, 20 Hz to 20 kHz, audio frequency response
Extron Crosspoint 128HVA
Or Approved Equivalent

4.

Six-output RGBHV distribution amplifier:
• 300 MHz (-3dB) RGB bandwidth
• -44 dB @ 5 MHz RGB return loss
Extron ADA 6 300 MX HV
Or Approved Equivalent

5.

Scan converter:
• 15.6 kHz to 70 kHz input horizontal frequency range
• Transcodes to/from Y/C, RGB and Y/R-Y. Y/B-Y

INFOCOMM
Tab 4_InfoComm Acedemy Classroom Div 27 Specifications.doc
27 41 16.51 - 16
©2009, InfoComm International

®

AUDIO-VIDEO SYSTEMS

Audiovisual Systems Project Documentation Sample

PROJECT #1234
MAY 18, 2009

NEW CLASSROOM
INFOCOMM ACADEMY

Sony DSC1024
Or Approved Equivalent

6.

XGA LCD video projector:
• 4500 ANSI lumens brightness level
• Short throw lens
Christie LX45
Or Approved Equivalent

7.

100” diagonal rear projection screen with mounting frame:
• 1.0 gain
• 180º viewing cone
Draper IRUS
Draper Cineframe
Or Approved Equivalents

8.

Rear projection mirror assembly:
• First surface mirror
• Projector/mirror adjustable mount
Large Screen Displays RMS Custom
Or Approved Equivalent

9.

Electric front projection ceiling mounted retractable screen:
• 70” x 70” projection area
• M1300 viewing surface
Draper Premier
Or Approved Equivalent

10.

22” TFT LCD flat panel monitor:
• 1680 x 1050 @ 60 Hz optimal resolution
• 800:1 contrast ratio
Dell E228WFPc
Or Approved Equivalent

11.

Video monitor ceiling mount:
• Pole with ceiling mount
• Monitor tilt platform
Premier Mounts Custom
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Or Approved Equivalent
12.

VHS videocassette recorder with rack mount:
• Two line inputs
• VHF, UHF, CATV tuner
• Custom rack mount
Sony SLV-685HF
Or Approved Equivalent

13.

S-VHS videocassette recorder with rack mount
• 400 lines horizontal resolution
• VHF, UHF, CATV tuner
• Custom rack mount
Sony SVO-2000
Or Approved Equivalent

14.

CD/DVD player with rack mount
• Line, S-Video, component video outputs
• 4 Hz to 20 kHz, +/- 0.5 dB, CD audio frequency response
• Custom rack mount
Sony DVP-S7000
Or Approved Equivalent

15.

Laser disk player
• 430 lines resolution
• Laser vision video disc and digital audio system
• Custom rack mount
Panasonic AG-LD20
Or Approved Equivalent

16.

DSS receiver
• LNB input
• Video and line level audio outputs
Custom

17.

12x8 S-video matrix switcher
• 150 MHz (-3dB) video frequency bandwidth
• 20 Hz to 20 kHz (+/- 0.05 dB) audio frequency response
Extron Matrix 50
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Or Approved Equivalent

B.

18.

Video scan doubler
• S-Video and composite video input
• RGBHV output
• Rack mount
Extron Lancia xi
Or Approved Equivalent

19.

Video distribution amplifier
• 90 MHz (-3 dB) video bandwidth
• Two composite video inputs and 2 x 6 composite video outputs
• Rack mount
Extron CVDA 6 MX Dual
Or Approved Equivalent

20.

Video/Audio distribution amplifier
• 30 MHz (< +/-0.5 dB) video bandwidth
• 20 Hz to 20 kHz audio frequency response
• Rack mount
Extron AVDA 6 MX Dual
Or Approved Equivalent

Videoconferencing Equipment:
1.
3 – CCD video camera with power supply
• ½” IT CCD’s, 380,000 pixels
• 2000 lx at F9.5 sensitivity
• Custom mount
Sony DXC-930
Sony CMA-D2
Or Approved Equivalent
2.

Videoconferencing codec
• H.261, H.263, H.263+, H.263++, H.264 video standards
• Six video inputs and outputs
• Four audio inputs and 3 audio outputs
Tandberg Codec 6000
Or Approved Equivalent
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Audio Equipment:
1.
Boundary microphone
• Cardioid polar pattern
• 50 Hz to 17 kHz frequency response
Shure MX393/C
Or Approved Equivalent
2.

Boundary ceiling microphone
• Omni directional polar pattern
• 40Hz to 18 kHz frequency response
Audio-Technica ES945W
Or Approved Equivalent

3.

Wireless microphone system
• 470MHz to 680 MHz transmitter frequency range
• 100 mW (nominal) RF transmitter power output
• >0.3 µV for 20 dB SINAD, 1.5 µV for 50 dB S/N ratio receiver
sensitivity
Lectrosonics UM190/UCR190
Or Approved Equivalent

4.

Automatic microphone/matrix mixer
• Echo and noise cancellation
• 20 Hz to 20 kHz bandwidth
Polycom EF2280
Or Approved Equivalent

5.

Telephone interface
• 60 Hz to 38 kHz, +/- 1 dB, phone frequency response
• 50 Hz to 20 kHz, +/- 1 dB, mixer frequency response
Polycom EF200
Or Approved Equivalent

6.

Matrix mixer
• 12 balanced line inputs
• 15Hz to 55kHz, +0/-3db frequency response
Lectrosonics MM8
Or Approved Equivalent
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7.

CD/Audio cassette recorder
• 5 Hz to 20 kHz, +/- 0.3 dB, CD frequency response
• 30 Hz to 15 kHz audio cassette frequency response
Marantz PMD350
Or Approved Equivalent

8.

Digital controller
• 20-bit Delta-Sigma D/A conversion
• 10 Hz to 20 kHz, +/- 0.5 dB, ref. 1 kHz, audio frequency
response
• NTSC, PAL and SECAM video compatibility
Lexicon DC-1
Or Approved Equivalent

9.

Two channel programmable audio equalizer
• 28 – 1/3 octave ISO spacing equalizer bands
• 10 Hz to 30 kHz, +0/-1 dB, frequency response
Rane RPE 228
Or Approved Equivalent

10.

Two channel power amplifier
• 210 watt, 20 Hz to 20 kHz, power output/channel @ 8 Ohm
load
• +/- 0.1 dB frequency response, 20 Hz to 20 kHz at 1 watt
Crown CT-410
Or Approved Equivalent

11.

Two channel power amplifier
• 105 watt, 20 Hz to 20 kHz, power output/channel @ 8 Ohm
load
• +/- 0.1 dB frequency response, 20 Hz to 20 kHz at 1 watt
Crown-210
Or Approved Equivalent

12.

Loudspeaker
• +/- 3 dB frequency response, 84 Hz to 18 kHz
• 200 watts, AES standard, power handling
EAW JF60
Or Approved Equivalent
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13.

Subwoofer loudspeaker
• 250 watt RMS power handling
• 40 Hz to 150 Hz frequency response
Community CSX40-S2
Or Approved Equivalent

14.

Loudspeaker
• 100 watt RMS power handling
• 70 Hz to 18 kHz frequency response
Community CSX25-S2
Or Approved Equivalent

15.

Ceiling loudspeaker
• 35 Watt, 70.7 volt transformer
• 40 Hz to 19 kHz, +/- 4 dB, frequency response
Sound Advance CT73DT32
Or Approved Equivalent

16.

Attenuator
• 75 watt, 70.7 volt transformer
• 10, 3 dB/step attenuation
Atlas Sound AT75
Or Approved Equivalent

Control Equipment
1.
Control system, including:
• Controller, CNMSX-PRO
• Distribution block, CNHBLOCK
• Power supply, CNPWS-75
• Transceiver, CNRFGWA
• Touch control panel, TPS6000
• Keyboard and mouse controller, CNMK
• RS-232/422 module, ST-COM
• Volume controller, ST-VC
• Rack mount, ST-RMK
• Pan/Tilt control head, CPC-CAMI
• Adapter, CN-RJ11
• Power supply, CNPWS-75
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• Power switching module, CLCI-8
• Power control interface, CNPCI-8
Crestron
Or Approved Equivalent
Lighting programming interface
• Status monitoring
• RS232 control
Lutron GRX-PRG
Or Approved Equivalent

Miscellaneous Equipment:
1.
20RU equipment rack
• Power distribution strip
• Door
• Blank panels
Winstead Pro Series II
Or Approved Equivalent
2.

Equipment rack drawer
• 4 RU high x 14½” deep
• Black anodized finish
Middle Atlantic D4
Or Approved Equivalent

3.

Classroom wall plate
• Architect approval
Custom

4.

Projector wall plate
• Architect approval
Custom

5.

Presentation monitor wall plate
• Architect approval
Custom

6.

Classroom wall plate
• Architect approval
Custom
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7.

Equipment rack panel
• 1RU high
• Black anodized finish
Middle Atlantic HBL1
Or Approved Equivalent

8.

TV camera wall plate
• Architect approval
Custom

9.

Microphone equipment rack panel
• 1Ru high
• Black anodized finish
Middle Atlantic HBL1
Or Approved Equivalent

10.

Audio/video input equipment rack panel
• 2Ru high
• Black anodized finish
Middle Atlantic HBL2
Or Approved Equivalent

11.

Equipment rack panel
• 2Ru high
• Black anodized finish
Middle Atlantic HBL2
Or Approved Equivalent

12.

Installation items, including (but not limited to):
• Wire and cables
• Terminal blocks
• Connectors
Custom

PERFORMANCE
A.
General:
Unless restricted by the published specification of a particular
1.
piece of equipment, or unless otherwise required, the following
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minimum performance standards shall be met by the audiovisual
system.

2.04

B.

Audio:
Signal/Noise ratio (including crosstalk and hum): 75dB minimum.
1.
2.
Total Harmonic Distortion: 0.5% maximum from 30 Hz to 15,000
Hz.
3.
Frequency Response: Flat within +1.0 dB, 30 Hz to 15,000 Hz.

C.

Display:
1.
Minimum 15:1 contrast ratio.

D.

Video:
Signal/Noise ratio (peak to RMS), unweighted DC to 4.2 MHz: 45
1.
dB minimum.
2.
Crosstalk, unweighted DC to 4.2 MHz: 45 dB minimum.
Frequency Response (RGBHV): Within +0.5 dB to 300 MHz.
3.
4.
Frequency Response (composite): Within +0.5 dB to 10 MHz.
Frequency Response (component): Within +0.5 dB to 100 MHz.
5.
6.
Line and Field Tilt: 2% maximum.
Differential Gain: 3% maximum.
7.
Differential Phase: 2 degrees maximum.
8.

E.

Test Signal Paths:
Audio: From any and all source inputs (microphones, audiotape
1.
units, videotape units, etc.) through all audio mixers, switchers,
distribution amplifiers, codecs, etc., to all signal destinations.
Audio: From any and all source inputs (microphones, audiotape
2.
units, videotape units, etc.) through all audio mixers, switchers,
distribution amplifiers, codecs, etc., to all signal destinations.

OPERATION
A.
Design Standards:
1.
Baseline audiovisual requirements within this system specification
will be maximized to the greatest extent possible in order to
support future growth in an effective manner. Therefore part of
the Installer’s development efforts for successfully implementing
the audiovisual system should include:
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a.

b.

c.

B.

Installing the system in a manner that allows for future
audiovisual equipment to integrate easily into the overall
desired system design, properly routing all audio, video,
control and structured cabling elements of the final design
in an industry acceptable manner that preserves the
architectural and visual integrity of the building.
Except when plenum rated cabling is used above finished
ceilings or below raised, accessible floors, it is required that
cabling for microphone and line inputs, wideband RGBHV,
video, control and other audiovisual related cabling be
routed inside the comprehensive system of conduit
indicated on the drawings and installed by others. Floor
and wall boxes shall serve as the primary interface points
to the audiovisual system.
Provide and install cover plates, connectors and associated
cabling to link all floor and wall boxes to all affiliated local
and remote audiovisual components. The Owner will
provide no additional conduit, power or workboxes. If
additional infrastructure is required, include provisions for
what is additionally required in the proposal. No wiremold
or surface mounted raceway will be permitted.

Remote Control and Digital Signal Processing Standards:
At a minimum, the remote control system for the audiovisual
1.
system shall be programmed to include the following:
a.
Full function control of all source components, display
units, processing devices and switching electronics.
b.
Per function status feedback indicating active/passive
modes of operation.
c.
Separate program and microphone audio level control with
mute function.
d.
50% audio level default.
e.
Panel layout to include user screens as well as password
protected technician pages.
f.
Raise and lower projection screens.
g.
At least four (4) lighting presets with independent control
for the separate lighting zones.
h.
Full audio and video teleconferencing functions with dialing.
i.
A minimum of three (3) presets for each installed remote
controllable video camera.
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j.
k.
l.
m.
n.

o.

2.05

Assignment of dedicated OFE room computer as default.
Owner logo on first page.
Automatic system shutdown.
AM/PM Clock settings.
Intellectual property release for installing editable,
uncompiled source code for the entire remote control
system and associated panel layouts on OFE computer(s).
Editable, uncompiled source code is intended for the
Owner to make additions, modifications and changes to the
remote control system after the warranty period has
expired.
Provide and load onto Owner’s dedicated computer,
editable versions of all configuration files for any digital
signal processing as well as the associated software
required for editing those files. Provide editable and
uncompiled versions of all master source code for the
control system on CD-ROM.

MATERIALS
A.
Coaxial Cables:
1.
Coaxial cables shall include all coaxial connectors, cable tying
straps, heat shrink tabbing, hangers, clamps, etc., required to
accomplish a neat and secure installation.
B.

Wires and Cables:
Wire and cables shall include all connectors and terminals, spade
1.
lugs, barrier straps, punch blocks, wire wrap strips, heat shrink
tubing, tie wraps, solder, hangers, clamps, labels etc., required to
accomplish a neat and orderly installation.

C.

Conduits, Cable Ducts and Cable Trays:
1.
Shall include all conduit, duct, trays, junction boxes, back boxes,
cover plates, feed through nipples, hangers, clamps, firestop and
other hardware required to accomplish a neat and secure conduit,
cable duct, and/or cable tray installation in accordance with the
NEC and this document.

D.

Labels:
1.
Labeling shall include any item or quantity of labels, tools,
stencils, and materials needed to completely and correctly label
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each system and subsystem according to each original equipment
manufacturer requirements, Drawings of Record, and this
document.
2.06

ASSEMBLY
A.
Equipment Interface:
1.
Equipment shall include any item or quantity of equipment, cable,
mounting hardware and materials needed to interface each
systems and subsystems according to each original equipment
manufacturer requirements and this document.
B.

Equipment Assembly:
1.
Cabinets and Consoles:
a.
Each cabinet and console (here-in-after referred to as
“enclosure”) shall be: floor or wall mounted with standard
knockout holes for conduit connection or cable entrance;
provide for ventilation of the equipment; have front and rear
locking doors (except wall mounted cabinets that require
only a front locking door); power outlet strip(s) and
bulkhead connector panel(s).
b.
Each cabinet shall be equipped with a quiet fan and nondisposable air filter.
Enclosures shall be installed plumb and square. Each shall
c.
be permanently attached to the building structure and held
firmly in place as approved by the RE.
Signal equipment, patch or bulkhead connector panels (i.e.:
d.
audio, data, control, etc.) shall be connected so that output
for from each source, device or system component shall
enter the panel at the top row of jacks, beginning left to
right as viewed from the front, which will be called “input”.
Each connection to a load, device or system component
shall exit the panel at the bottom row of jacks, beginning
left to right as viewed from the front, which will be called
“output”.
e.
Cables shall enter the equipment racks/cabinets in such a
manner that all doors shall open and close without
disturbing or damaging the cables.
f.
All distribution hardware shall be securely mounted in a
manner that shall provide access to the connections for
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testing and allow sufficient cable room for the doors to
open and close without disturbing the cables.
Labeling:
a.
Abbreviations may be used as long as they are the
symbol(s) designated for the system or equipment by
accepted industry standards and each abbreviation and
symbol are used on the appropriate system and subsystem
“as-installed” drawing(s).
b.
Cable and Wires (Hereinafter referred to as “Cable”):
1.
The Contractor shall install labels on all cables at
each side of all connections. The labeling shall be
permanent, with contrasting identification alpha or
numeric, identifying each cable according to the
system “Drawings of Record”. Labels shall be
installed adjacent to each mechanical connector,
pull box or break in the cable run.
c.
Equipment:
1.
Amplifying, control, switching, and routing equipment
inputs and outputs shall be permanently labeled with
contrasting plastic laminate or Bakelite material.
System equipment shall be permanently labeled on
the face of the unit corresponding to its source.
Remote control equipment shall be labeled
according to the unit or system being controlled.
Equipment labels shall be permanently affixed to the
equipment with metal screws, permanent mounting
devices or cement.

SOURCE QUALITY CONTROL
A.
Pre-testing:
Upon completing installation of each system, the Contractor shall
1.
align, balance, and completely pretest each entire system under
full operating conditions.
2.
Procedure:
a.
During the system pretest the Contractor shall verify
(utilizing an approved oscilloscope, spectrum analyzer and
test equipment) that the systems are fully operational and
that they meet each system performance requirements of
this standard.
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b.

3.

The Contractor shall pretest and verify that each system’s
equipment functions and specification requirements are
met and operational allowing no undesirable visual effects
such as key stoning, banding and shimmering as well as no
undesirable aural effects such as signal distortion, noise
pulses, glitches, audio hum, poling noise, etc. are present.
The Contractor shall provide four copies of the recorded system
pretest measurements and the written certification that the system
is ready for the formal acceptance test shall be submitted to the
RE. The RE will forward three copies of these measurements to
the PM. The PM will forward two copies of these measurements
to the Consultant for evaluation no later than 10 working days
prior to the scheduled acceptance test.
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PART 3 EXECUTION
3.01

PREPARATION
A.
Demolition:
1.
Carefully remove all existing wire mold, wires and equipment, etc.
that are scheduled for replacement. Do not damage adjacent
areas that are not affected by this work or are not scheduled for
change. Investigate each work area prior to demolition to ensure
that the work does not interfere with adjacent office suites.
2.
Coordinate with the Owner or Owner’s representative for salvage
of all existing materials. All materials removed for demolition and
not slated for salvage shall be removed from the site and
deposited legally at a local fill accepting those type materials.
3.
Demolished materials may only be removed by hand or cart. Free
falling materials are not an acceptable method of removable.
4.
Noise levels during demolition must be kept to a minimum.

3.02

INSTALLATION
A.
System Installation:
1.
After award of the contract, and within the time period specified in
the contract, the Contractor shall deliver the system in a manner
that fully complies with the requirements of this specification. The
Contractor shall make no substitutions or changes in the system
without written approval from the RE. The Contractor shall insure
that the installation personnel understand all the requirements of
this specification.
2.
The Contractor shall install all systems to comply with NFPA 70,
National Electric Code 2005 recommendations, guidelines, and
directives, in a manner which complies with accepted industry
standards of good practice, the requirements of this specification
and in a manner which does not constitute a life or physical safety
hazard.
The Contractor shall provide suitable filters, traps, and pads for
3.
minimizing interference and for balancing the amplifiers and
distribution system(s). Items used for balancing and minimizing
interference shall be able to pass video, audio, data, and control
signals in the speeds and frequency bands selected, in the
directions specified, with low loss and high isolation. The
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Contractor shall install all equipment necessary to meet the
requirements each system’s performance standards.
All passive equipment shall be connected according to the original
equipment manufacturer’s specifications to insure correct
termination, isolation, impedance match, and signal level balance.
Install all equipment for each location identified herein and as
specified on the drawings.

Equipment and Materials:
1.
Each item of equipment to be supplied under this specification
shall be new and the current model of a standard product of an
original equipment manufacturer of record. An original equipment
manufacturer of record shall be defined as a company whose
main occupation is the manufacture for sale of the items of
equipment supplied and which:
a.
Maintains a factory production line for the item submitted.
b.
Maintains a stock of replacement parts for the item
submitted.
c.
Maintains engineering drawings, specifications, and
operating manuals for the items submitted.
d.
Has published and distributed descriptive literature and
equipment specifications on the items of equipment
submitted at least 30 days prior to the Invitation for Bid.
Specifications of equipment as set forth in this document are
2.
salient and minimum requirements, unless otherwise stated, and
shall not be construed as limiting the overall quality, quantity, or
performance characteristics of items furnished in the system.
When the Contractor furnishes an item of equipment for which
there is a specification contained herein, that item of equipment
shall meet or exceed the specification for that item of equipment.
The systems shall be provided so that the installation, integration,
3.
and combination of equipment actually employed does not
produce any undesirable visual effects such as key stoning,
banding and shimmering as well as any undesirable aural effects
such as signal distortion, noise pulses, glitches, audio hum, poling
noise, voltage or spike transients, etc.
While individual items of equipment may meet the equipment
4.
specifications, and in fact, meet the system specifications; when
electrically associated with other equipment, the total system shall
be designed and installed so that the installation, interfacing,
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integration, combining, and/or consolidation of equipment actually
employed does not produce any undesirable visual or aural
effects such as signal distortions, noise pulses, glitches, audio or
video hum bars, transients, ghosting, etc.
The Contractor shall produce verification, in writing to the RE at
time of installation, that the type of wire/cable actually being
provided is recommended and approved by the original equipment
manufacturers and will provide a total system free of undesirable
effects. The Contractor is responsible for the providing the correct
protection cable duct and/or conduit and wiring even though the
actual item installation may be by another subcontractor.
The Contractor is responsible for interfacing the systems with
each required sub-system. The Contractor shall continually
employ interfacing methods that are approved by the original
equipment manufacturer and industry best practices. At a
minimum, the acceptable interfacing method requires not only a
physical and mechanical connection; but also a matching of
signal, voltage, and processing levels, with regard to signal quality
and impedance.
Active electronic component equipment shall consist of solid-state
components and be rated for continuous duty service in the areas
where provided.
All passive equipment and cables shall meet or exceed -80 dB
radiation shielding specifications.
All signaling and communication circuits shall be solid state
except for projection screen relays.
Each system shall utilize microprocessor components for all
signaling and programming circuits and functions. Program
memory shall be non-volatile or protected from erasure from
power outages for a minimum of five minutes.
All voltages, except for the primary power to the power supply
circuits, shall not exceed 70.7 VAC Root Mean Squared (RMS) or
100 V direct current (DC).
Color code all distribution wiring to conform to the respective
system industry standard, TIA/EIA, and this document; which ever
is the more stringent. At a minimum, all equipment, cable duct
and/or conduit, enclosures, wiring, terminals, and cables shall be
clearly and permanently labeled according to and using the
provided Drawings of Record, to facilitate installation and
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maintenance. Reference Specification Sections 16127, CABLES
LOW VOLTAGE 600 VOLTS AND BELOW.
All equipment faceplates utilized in the system shall be stainless
steel, anodized aluminum, or ABS plastic for the areas where
provided.
Noise filters and surge protectors shall be provided for the
audiovisual system including equipment racks and display devices
to ensure protection from input primary AC power surges and
noise glitches are not induced into low voltage data circuits.
Passive and electronic components and cabling shall be provided
under the original equipment manufacturer’s recommendations
and guidance, to prevent damage to any system equipment from
electrostatic discharges. The RE shall contact the Consultant for
technical review and approval for this requirement in case of
system redesign or change of technical approved system
equipment that may require substitution.

C.

Equipment Lists:
The Contractor shall include the list as a part of the technical
1.
submittal as identified herein.
Refer to the attachments following this section for materials and
2.
equipment required to complete the work of this section.

D.

System Grounding:
1.
A single primary “System Ground” shall be established for the
system. All grounding conductors shall connect to this primary
system ground. The “System Ground” shall be provided within the
audio-visual equipment racks. It shall be comprised of a copper
bar of sufficient size to accommodate all secondary ground
conductors.
A copper conductor, having a maximum of 0.1 Ohms total
2.
resistance, shall connect the primary system ground bar to the
nearest metallic electrical conduit or direct to building steel. The
Contractor shall be responsible for determining if the metallic
conduit is electrically bonded to the building ground system.
3.
Secondary system grounding conductors shall be provided from
all racks, audio consoles and ungrounded audio equipment, to the
primary system grounding point. Each of these grounding
conductors shall have a maximum of 0.1 Ohm, total resistance.
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4.

Under no circumstances shall the AC neutral conductor, either in
the power panel or in the receptacle be used for a system ground.
All balanced audio cable shields shall be grounded at one point
only. For inter and intra-rack wiring this requires that, the shield is
connected at one end only. For ungrounded portable equipment,
such as microphones, the shield shall be connected at both ends
but grounded only at one end.

5.

E.

Conduit and Signal Ducts:
1.
Conduit:
a.
The Contractor shall employ the latest installation practices
and materials. Conduit size shall be provided at a
minimum Trade Size 3/4.
b.
All cables shall be installed in separate conduit and/or
signal ducts. Conduit shall be provided at a minimum in
accordance with Specification Section 16111, CONDUIT
SYSTEMS.
Conduit fill shall not exceed 40 percent.
2.
3.
Cable runs shall be splice free between conduit junction and
interface boxes and equipment locations. Use of tape of any kind
or wire nuts will not be accepted.
Signal Duct, Cable Duct, or Cable Tray:
4.
a.
Existing signal duct, cable duct, and/or cable tray shall be
used by the Contractor, when identified and approved by
the RE.
b.
Approved signal and/or cable duct shall be a minimum size
of 4” X 4” inside diameter with removable tops or sides, as
appropriate. Protective sleeves, guides, or barriers are
required on all sharp corners, openings, anchors, bolts, or
screw ends, junction, interface and connection points.
c.
Approved cable tray shall be fully covered, mechanically
and physically partitioned for multiple electronic circuit use,
and UL certified and labeled for audiovisual circuits and/or
systems. Technical approval for cable tray use must be
obtained in writing from Consultant. The RE shall approve
width and height detentions.
d.
The Contractor shall label all conduit, duct, and tray,
including utilized OFE, with permanent marking devices or
spray painted stenciling a minimum every 10 feet
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identifying it as the system. Also, each enclosure shall be
labeled according to this standard.
Do not pull wire or cable through any box, fitting, or enclosure
where change of approved conduit, cable tray, signal, or cable
duct alignment or direction occurs. Ensure the proper bend radius
is maintained for each wire or cable as specified by its original
equipment manufacturer.
Employ temporary guides, sheaves, rollers, and other necessary
items to protect the wire or cable from excess tension or
damaging bending during installation. Abrasion to wire or cable
jackets is not acceptable and will not be allowed. Replace all
cables whose jackets has been abraded (THE DISCOVERY OF
ANY ABRADED AND/OR DAMAGED CABLES DURING THE
PROOF OF PERFORMANCE TEST SHALL BE GROUNDS FOR
DECLARING THE ENTIRE SYSTEM UNACCEPTABLE AND
THE TERMINATION OF ITS PROOF OF PERFORMANCE
TEST). Completely cover edges of wire or cable pass through
holes in chassis, cabinets or racks, enclosures, pull or junction
boxes, conduit, etc., with plastic or nylon grommeting.
All cable junctions and taps shall be accessible. Do not install
junction blocks, multi distribution connections or other audiovisual
equipment (active or passive) items inside signal ducts. Use a 6”
X 6” X 4” minimum covered junction box attached to the signal
duct fixed side for distribution system passive equipment
installation (see detail drawing). Ensure all equipment and
connection assembly junctions are accessible.

System Signal Wires and Cables:
1.
Wires and cables shall be provided in the same manner and use
like construction practices that are identified and outlined in NFPA
70, National Electrical Code 2005. The wires and cables shall be
able to withstand any adverse environmental conditions in their
respective location without deterioration. Wires and cables shall
enter each equipment enclosure, console, cabinet or rack in such
a manner that all doors or access panels shall open and close
without removing or disturbing the cables.
2.
Routing and Interconnection:
Wires or cables between consoles, cabinets, racks, and
a.
other equipment shall be in approved conduit, signal duct,
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cable duct, or cable tray that are secured to solid building
structures.
Wires and cables shall be insulated to prevent contact with signal
or current carrying conductors and 100% shielded. Wires or
cables used in assembling consoles, panels, equipment cabinets
and racks shall be formed into harnesses that are bundled and
tied. Harnessed wires or cables shall be combed straight, formed,
and dressed in either a vertical or horizontal relationship to
equipment, controls, components or terminations.
Harnesses with intertwined members are not acceptable. Each
wire or cable that breaks out from a harness for connection or
termination shall have be tied off at that harness or bundle point,
and be provided with an ample neatly formed service loop.
Wires and cables shall be grouped according to service and
industry best practice (i.e.: AC, grounds, signal, DC, control, etc.).
Wires and cables shall be neatly formed and shall not change
position in the group throughout the conduit run. Wires and
cables in approved signal duct, conduit, cable ducts, or cable
trays (open wire-ways or open cable ladders are not authorized
and will not be approved), shall be neatly formed, bundled, and
tied off in 24 to 36 inch lengths and shall not change position in
the group throughout the run. Concealed splices are not allowed.
Separate, organize, bundle, and route wires or cables to restrict
channel cross-talk or feedback oscillation inside any enclosure.
Looking at any enclosure from the rear (wall mounted enclosures,
junction, pull or interface boxes from the front), locate AC power,
DC power, loudspeaker, RF, relay and switching control wires or
cables on the left; microphone level, line level audio, video, digital
control and time code wires or cables on the right. This
installation shall be accomplished with ties and/or hook and loop
fasteners that will not damage or distort the wires or cables. Limit
spacing between tied off points to a maximum of six inches.
Audiovisual cables shall be installed and fastened without causing
sharp bends or rubbing of the cables against sharp edges.
Cables shall be fastened with hardware that will not damage or
distort them.
Cables shall be labeled with permanent markers at the terminals
of the electronic and passive equipment and at each junction point
in the system. The lettering on the cables shall correspond with
the lettering on the as installed diagrams.
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9.

Completely test all of the cables after installation and replace any
defective cables (REFER TO CAUTION DESCRIBED HEREIN).
Provide system input and output polarity as recommended by the
original equipment manufacturer. Ensure each color-coded wire or
cable is connected and terminated to maintain system polarity to
be at least the same quality of professional audio systems.
Reflect all color codes, wire and cable terminations on the
system’s Drawings of Record as required herein.

10.

G.

Outlet Boxes, Back Boxes and Faceplates:
Outlet Boxes:
1.
a.
Signal, power, interface, connection, distribution, and
junction boxes shall be provided as required by the system
design, on-site inspection and review of the contract
drawings.
2.
Back Boxes:
a.
Back boxes shall be provided as directed by the original
equipment manufacturer as required by the approved
system design, on-site inspection and review of the
contract drawings.
3.
Face-plates (or Cover Plates):
a.
Face-plates shall be of a standard type, stainless steel,
anodized aluminum or ABS plastic construction and
provided by the Contractor for each identified system
location. Connectors and jacks appearing on the faceplate
shall be clearly and permanently marked.

H.

Connectors:
Circuits, transmission lines and signal extensions shall have
1.
continuity, correct connection, and polarity. Polarity shall be
maintained between all points in the system.
Wires:
2.
a.
Wire ends shall be neatly formed and where insulation has
been cut, heat shrink tubing shall be employed to secure
the insulation on each wire. Tape of any type is not
acceptable and will not be approved.
b.
Audio spade lugs shall be installed on each wire (including
spare or unused) end and connect to screw terminals of
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appropriate size barrier strips. AC barrier strips shall be
provided with a protective cover to prevent accidental
contact with wires carrying live AC current. Punch blocks
are approved for signal, NOT AC wires. Wire nut or
“Scotch Lock” connectors are not acceptable for signal wire
installation.
Cables:
a.
Each connector shall be designed for the specific size
cable being used and installed with the original equipment
manufacturer’s approved installation tool.

AC Power:
The Contractor shall connect all of the branch AC circuits that
1.
supply power to the system to the Facility’s designated AC
panelboard and shall clearly indicate on the directory in the
panelboard that the circuits supply power to the system.
2.
The Contractor shall furnish and install an individual 120 VAC
branch circuit, wired to a separate breaker, from the designated
panelboard to a minimum quad receptacle mounted inside each
equipment rack or cabinet in conduit and according to the NEC
2005.
3.
An AC power outlet shall be provided convenient to each item of
equipment inside the equipment rack or cabinet. Extension or “pig
tail” non-protected cords from the system cabinet or rack to a
system wall outlet is not authorized and shall not be allowed and
IF DISCOVERED SHALL BE GROUNDS TO DECLARE THE
ENTIRE SYSTEM UNACCEPTABLE AND TERMINATE ALL
ACCEPTANCE TESTING (SEE CAUTION IDENTIFIED HEREIN).
4.
AC power wiring shall be run separately from signal cable.
5.
Labeling:
a.
Each circuit breaker shall be labeled at the AC panelboard
to identify which equipment console, cabinet or enclosure
that it serves. Each equipment console, cabinet or
enclosure shall be labeled to identify which AC panelboard
provides power to it. These labels shall be permanently
affixed to the equipment with metal screws, permanent
mounting devices or cement.
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3.03

SITE QUALITY CONTROL
A.
Testing Plan:
1.
Prior to system testing, furnish a typewritten document (including
illustrations), which, utilizing the test equipment specified in
paragraph 1.7 C.2, provides a detailed system testing plan for the
system to meet this specification’s performance standards
indicated in paragraph 1.5 A. The test plan will be evaluated and
approved by the Consultant, before system testing.
B.

3.04

NEW CLASSROOM
INFOCOMM ACADEMY

Test Equipment:
1.
Each Contractor is responsible for furnishing all test equipment
required to test the system in accordance with the parameters
specified. Unless otherwise stated, the test equipment shall not
be considered part of the system. Each Contractor shall furnish
test equipment of accuracy better than the parameters to be
tested.
2.
The test equipment furnished by each Contractor shall have a
calibration tag of an acceptable calibration service dated not more
than 12 months prior to the test. As part of the submittal, a test
equipment list shall be furnished that includes the make and
model number of the following type of equipment as a minimum:
Oscilloscope.
a.
Spectrum Analyzer.
b.
Signal Level Meter.
c.
Volt-Ohm Meter.
d.
e.
SPL Meter.
f.
SPL Calibrator.
g.
Sine wave and random Noise Generator.
h.
Audio Amplifier with external speaker.

CLOSOUT ACTIVITIES
A.
Acceptance and Commissioning:
After each system has been pre-tested and the Contractor has
1.
submitted the pretest results and certification to the RE, then the
Contractor, along with the RE and Consultant, shall schedule an
acceptance test date. The Contractor shall provide the RE 30
days advance written notice of the date the acceptance test is
expected to begin.
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2.

The systems shall be tested, in the presence of the Consultant
and an original equipment manufacturer’s certified representative.
The systems shall be tested utilizing the approved test equipment
to certify each system’s proof-of-performance. Each system test
shall verify that total system meets all the requirements of this
specification under full operating conditions.
The acceptance tests shall be performed on a “go-no-go” basis.
Only those operator adjustments required to show proof-ofperformance shall be allowed. The tests shall demonstrate and
verify that the provided systems comply with all requirements of
this specification under operating conditions. The systems shall
be rated as either acceptable or unacceptable at the conclusion of
the test. Failure of any part of the systems that precludes
completion of that system’s testing, which cannot be repaired in
one hour, shall be cause for terminating the acceptance test of
that system. Repeated failures that result in a cumulative time of
four hours to effect repairs shall cause the entire system to be
declared unacceptable. Retesting of that entire system shall be
rescheduled at the convenience of the Consultant at the direction
of the RE.

3.

B.

Acceptance Test Procedure:
1.
Physical and Mechanical Inspection:
a.
The Consultant will physically tour all areas where each
system is installed to insure that all sub-systems are
completely and properly installed in place, and are
mechanically ready for proof-of-performance testing. A
system inventory including required spare parts will be
taken at this time. Each item of installed equipment shall
be checked to ensure appropriate UL certification labels
are affixed.
b.
Each system’s diagrams, Drawings of Record, equipment
manuals, AutoCAD disks, editable versions of all
configuration files for any digital signal processing as well
as the associated software required for editing those files,
editable and uncompiled versions of all master source code
for the control system on CD-ROM and pretest results shall
be formally inventoried and reviewed.
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c.

2.

3.

4.

Failure of any system to meet the installation requirements
of this specification shall be grounds for terminating all
testing.
Operational Test:
a.
After the Physical and Mechanical Inspection, each head
end, terminating, distribution, and remote control
equipment shall be checked to verify that it meets all
performance requirements outlined herein. An
oscilloscope, spectrum analyzer and sound level meter
may be additionally utilized to accomplish this requirement.
b.
Following the head end, terminating, distribution, and
remote control equipment test, test equipment shall be
connected to each equipment’s output tap to ensure there
are no signal distortions such as visual, inter-modulation,
data noise, popping sounds, erratic system functions, on
any function.
c.
Each system shall be checked at each interface, junction,
and distribution point, first, middle, and last intersectional,
room and outlet, in each leg to verify that the system meets
all system performance standards.
d.
Once these tests have been completed, each installed subsystem function shall be tested as a unified, functioning
and fully operating system. Also, minimum of ten minutes
of UPS operation and memory saving.
Individual Item Test:
a.
The Consultant will select individual items of equipment for
detailed proof-of-performance testing until 100% of each
system has been tested and found to meet the contents of
this specification. Each item shall meet or exceed the
minimum requirements of this document.
Test Conclusion:
a.
At the conclusion of the Acceptance Test, using the
generated punch list (or discrepancy list) the Consultant
and the Contractor shall jointly agree to the results of the
test, and reschedule testing on deficiencies and shortages,
if any, with the RE. Any retests that are needed to reach
agreement on the results of these tests or to later establish
compliance with these specifications will be done at the
Contractor’s expense.
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If the systems are declared unacceptable without conditions, all
rescheduled retest expenses will be born by the Contractor.

Training:
1.
Furnish the services of a factory-trained engineer or technician for
two four-hour periods to instruct the Facility’s personnel.
Instruction shall include corrective and preventive maintenance of
each system’s equipment. Training shall be accomplished before
InfoComm International can accept the system. Additionally,
training will be scheduled at the convenience of InfoComm
International.
2.
Furnish the services of a representative of the systems; familiar
with the functions and operation of the equipment, for two fourhour periods to train selected Facility personnel. Instructions shall
be provided for staff personnel in each area where new equipment
is provided under this contract. When multiple locations are
involved, classes will be grouped. Periods of training shall be
coordinated with InfoComm International to ensure all shifts
receive the required training. A video tape presentation shall be
provided where such tape exist that is sufficient in detail to stand
alone as a training aid for initial utilization and familiarization of the
system. Additionally, the Contractor shall provide two copies of
the video presentation to the InfoComm International.

3.05

MAINTENANCE
A.
Work Not Included:
1.
Maintenance and repair service shall not include the performance
of any work due to improper use; accidents; other vendor,
contractor, or owner tampering or negligence, for which the
Contractor is not directly responsible and does not control. The
Contractor shall immediately notify the RE or Facility Contracting
Officer upon the discovery of these incidents, in writing. The RE
or Facility Contracting Officer will investigate all reported incidents
and render findings concerning any Contractors responsibility.

3.06

ATTACHMENTS
A.
List of System Drawings
1.
AV100
List of Drawings

31B

30B
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2.
3.
4.

AV101
AV201
AV202

5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

AV203
AV301
AV302
AV303
AV304
AV305
AV401
AV402
AV403
AV404
AV405
AV406
AV501
AV502
AV503
AV504
AV505
AV506

Audiovisual Electrical Symbols
Facility Plan
Audiovisual Good Viewing Area Plan and Sightline
Study
Uniformity of Coverage
Audiovisual Electrical Floor/Ceiling Plan
Audiovisual Electrical Reflected Ceiling Plan
IT/AV Plan
Audiovisual Conduit Riser
Lighting Zone Plan
RGBHV System
Video System
Audio/Program/Voice System
Program Audio System
Control System
DSP Routing Tables
Rack Elevation
Audiovisual Elevations
Audiovisual Sections
Equipment Racks and Wallplate Details
Control System Touchpanel Page Layouts 1
Control System Touchpanel Page Layouts 2

END OF SECTION
5B
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PROJECT TITLE: InfoComm Academy
DESCRIPTION: Provide and install a new audiovisual system in InfoComm International’s
Academy training facility. All work must be completed by December 31, 2000.
PRE-BID/PROPOSAL MEETING: August 1, 2000 at 2:00 pm.
DEADLINE FOR QUESTIONS: August 6, 2000 at 2:00 pm.
DEADLINE FOR BID SUBMISSION: August 10, 2000 at 4:30 pm.
TENTATIVE DATE OF AWARD: August 31, 2000
PROCUREMENT OFFICE AND CONTACT INFORMATION:
Finance & Administration
InfoComm International
11242 Waples Mill Road
Fairfax, VA 22030
INQUIRIES REGARDING THIS BID MAY BE MADE TO: Finance & Administration
PROCUREMENT METHOD: The solicitation will be conducted in accordance with InfoComm
International’s procurement policies and procedures.
BASIS FOR AWARD: Award will be made to the responsive and responsible bidder whose bid is
determined to be the most advantageous to InfoComm International considering the bid price, the
submittal requirements detailed in the solicitation and sound business practices.
INCLUDED IN BID PACKAGE:
Section 00100, General Conditions
Section 00400, Scope of Work
Section 01720, Project Record Documents
Section 16800, Audiovisual Equipment and System
Equipment List
Drawings AV1-AV2
Exhibits A and B
BID SUBMITTALS: The following items should be submitted with the Bid: Bid/Price Proposal
Form and Exhibits A and B.
Prices quoted are valid for 90 days unless noted otherwise.
BID RESPONSE SHOULD BE MADE VIA:
Fax – Attention: Finance & Administration 703.278.8082
Hand delivery or mail – Attention: Finance & Adminstration, 11242 Waples Mill Road, Fairfax, VA
22030

MINORITY BUSINESSES ARE ENCOURAGED TO RESPOND.
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BID/PRICE PROPOSAL FORM

BIDDER’S NAME: ______________________________________________________________

PROJECT TITLE: ______________________________________________________________

Failure to properly and completely fill in all blanks may be cause for rejection of this bid/proposal.

Having carefully examined all of the solicitation documents for the above referenced project and ADDENDA
NUMBER(S) ______________________________ being collectively referred to as the Contract
Documents, and having received clarification on all items of conflict or upon which any doubt arose, the
undersigned proposes to furnish all labor, materials and equipment required by the said documents for the
entire work, all in strict accordance with the Contract Documents, for the sum of :

BASE BID (TOTAL COST OF PROJECT)____________________________________ ($______________)
(Numbers)
(Words)

All offerors should specify any additional costs that may be incurred, or savings or benefits that may be
realized by InfoComm International, although this information has not been specifically requested elsewhere
in the RFP.
If the undersigned is notified by the Procurement Officer/Representative of the acceptance of the bid within
90 days after bid date, Contractor agrees to guarantee the completion of this work as specified in the
Contract Documents.

_____________________________
Firm License Number
(if applicable)

____________________
Date Issued

_____________________________
Place of Issuance

Minority Business Enterprises:
The undersigned certifies that the Bidder:
____ IS NOT a Certified Minority Business Enterprise.
____ IS a Certified Minority Business Enterprise (MBE), certified by _______________________________
(Certifying Agency)
The Certification Council has assigned the following certification number: ___________________________
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INDIVIDUAL PRINCIPAL

Firm Name: ___________________________________
Address: _____________________________________
____________________________________________
Telephone/Fax No. _____________________________
_________________________________________
Federal Tax Number or Social Security Number

Witness: _______________________________

Signed: ______________________________________

CO-PARTNERSHIP PRINCIPAL

Address: _____________________________________
____________________________________________
Telephone/Fax No. _____________________________
_________________________________________
Federal Tax Number or Social Security Number

In the Presence of:
Witness: _______________________________

By: _________________________________________

Witness: _______________________________

By: _________________________________________

Witness: _______________________________

By: _________________________________________
Partner

CORPORATE PRINCIPAL

___________________________________________
Name of Corporation
Address: _____________________________________
____________________________________________
Telephone/Fax No. _____________________________
_________________________________________
Federal Tax Number

The undersigned affirms, and it is a condition precedent to acceptance of this bid, that the bidder has not
been a party to any agreement to bid a fixed or uniform price.
By: _________________________________________
Signature of Officer or Authorized Agent
(Affix Corporate Seal)
_________________________________________
Printed Name
_________________________________________
Title
Witness: _______________________________
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COMPANY PROFILE

Company Name: ________________________________________________________________________

Date of Incorporation: _____________________

State of Incorporation: __________________________

Type of Work Performed: _________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________

Number of Years in Business: ______________________________________________________________

Other or Former Names Under Which Your Organization has Operated: ____________________________
______________________________________________________________________________________

Type of Organization (i.e. Corporation, Partnership, Individual, Joint Venture, Other): __________________
______________________________________________________________________________________

Name of Principal(s) and Titles: ____________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________

Brief History of Company: _________________________________________________________________
______________________________________________________________________________________
______________________________________________________________________________________

Total Number of Employees:

_______________

Number of Field Employees (Excluding Supervisors):

_______________

Number of Field Supervisory Personnel:

_______________

Number of Office Personnel (Excluding Supervisors):

_______________

Number of Office Supervisory Personnel:

_______________

Bonding Company: _________________________

Bonding Capacity: __________________________
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FIRM EXPERIENCE
Proposer: _______________________________

Client/Customer: _________________________

Project Name: ___________________________

Address: _______________________________

Project Dollar Size: _______________________

Contact Person: __________________________

Start Date:______________________________

Telephone Number: _______________________

Completion Date: _________________________

Fax Number: ____________________________

Email: __________________________________

Project Manager: _________________________

Brief, but detailed description of the project:

©2009, InfoComm International®
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AV/IT Device Inventory
Device
Type

Manufacturer

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
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MAC Address

IP
Address

Ports
Used
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AUDIO COVERAGE UNIFORMITY TEST REPORT
INFOCOMM ACADEMY CLASSROOM
TECHNICIAN’S NAME(S): Tom Kehr
DATE OF TEST: May 17, 2009
Venue:
Training room, approximately 25 ft wide, 30 ft deep and 10 ft high. Side and rear walls
well covered with acoustical treatment. Front wall includes two rear projection screens
with multiple short equipment racks underneath. All testing performed with doors closed.
Since furniture can be and is used in multiple arrangements, all tables and chairs were
removed except presenter’s station in front left corner of the room.
Venue Equipment:
System equalization and gain settings unknown.
Test Equipment:
Dell Latitude D810 with Firewire PCMCIA Interface
PreSonus FireBox Audio A/D Interface
Audix TR-40 Omnidirectional Microphone
Amprobe CAL-SM Class 2 Calibrator with 1/4 in. Adapter
NTI Minirator MR-PRO Signal Generator
SmaartLive 6, One Octave RTA, Slow Response, Flat dB
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Audio Coverage Uniformity Plan (ACUP)

Position
1
2
3
4
5
6
7
8
9
10
11
12
13
Range
Ambient
Level - dB
SPL Flat

250 Hz

500 Hz

43

40

Frequency Band
1000 Hz 2000 Hz

35

33

4000 Hz

8000 Hz

31

30

Note:

RESULT: System incapable of obtaining 15 dB above ambient noise level
due to excessive HVAC noise; 2 loudspeakers not in design locations.
ACUML’s not measaureable. FAILURE TO CONFORM TO ACU
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Audiovisual Systems Commissioning Tests Checklist
Issued November 20, 2008
This checklist is intended to provide owners, consultants and integrators with a comprehensive
and singular source of tests to determine if the audiovisual system achieves the client’s goals or
objectives and that the system performs in accordance with the best practices of the industry. By
providing this list to the audiovisual industry, InfoComm is establishing a set of commissioning
guidelines to help industry professionals and their clients communicate effectively about their
expectations for system performance.
In many projects, not all tests are required for each system or circumstance. Owners and
designers can elect to include or exclude certain tests, as they may not be meaningful for a
particular system. In some instances, certain performance capabilities are less critical and
therefore stringent review of those capabilities is unnecessary. In other circumstances, certain
elements of the system may require more critical review, and the performance of that aspect of
the system may need to exceed the general guidelines outlined here. The commissioning process
for each system should be an agreed upon set of tests between the client and the designer.
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Download a copy of this Commissioning Tests Checklist from www.infocomm.org.
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Audiovisual Systems Commissioning Tests Checklist
I

AV-PH

Physical Installation

VI

AV-V

Video Performance

II

AV-CM

Cable Management, Termination and Labeling

VII

AV-N/AV-C

Control, Software and Networking

III

AV-E

Electrical

VIII

AV-AC

Acoustical Environment

IV

AV-S

Serviceability

IX

AV-DR

Verification and Documentation

V

AV-A

Audio Performance

I AV-PH: Physical Installation
Item Number

Item Title

Description

AV-PH-01

Site Inventory of AV
Equipment

Is all equipment in shop or on site?
List all equipment in system NOT
present, and why.

AV-PH-02

Installation Status
of AV Equipment

Is all rackable equipment
installed?

AV-PH-03

AV Rack
Cleanliness

Racks are "clean" - grease
markings removed, etc.

AV-PH-04

AV Rack Blanks
and Vents
Installation

All blanks and vents installed in
unused rack spaces.

AV-PH-05

AV Patch Bay
Labeling

All patchbays labeled

Criteria

Responsible Party

Pass Fail

Notes
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Item Number

Item Title

Description
Patchbays configured with all
outputs on top rows, inputs on
bottom rows

AV-PH-06

AV Patch Bay
Configuration

AV-PH-07

AV Rack Thermal
Gradient
Performance

Thermal gradient inspected; all
equipment operating within
manufacturers’ guidelines

AV-PH-08

AV Rack Protective
Treatments

Small racks have carpet tiles on
bottom to avoid scratching
credenzas

AV-PH-09

AV Equipment
Labeling

All engraved labels permanently
fastened.

AV System Cabling
Verification

All peripheral equipment hooked
up as per flow diagram:
microphones, loudspeakers, video
monitors, projectors, PC’s, USB
switchers, etc.

AV-PH-10

AV Installation Handbook Appendix

Criteria

Responsible Party

Pass Fail

Notes

A.31
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II AV-CM: Cable Management, Termination and Labeling
Item Number

Item Title

Description

AV-CM-01

AV Equipment
Power Cable
Management

Equipment without IEC removable
power cords are not tie-wrapped to the
cabinet, and there are no obstructions
to the item being pulled from the front
of the rack.

AV-CM-02

Verification of AV
Rack Cable
Installation

Tie wraps are not too tight as to
deform the cable. UTP cables are
laced and bound with Velcro ties.

AV-CM-03

Verification of AV
Rack Cable
Installation

Terminations are free from stress due
to gravity acting on the cabling or
cable dressing technique.

AV-CM-04

Verification of AV
Rack Cable
Installation

Terminations have sufficient service
loop, allowing a re-termination or two
without having to open a cable bundle
or pathway to lay in a new cable.

Verification of AV
Rack Cable
Installation

Cables appropriately dressed and
bundled according to cable type.

Verification of AV
Rack Cable
Installation

Verify cable supports are used
depending on size and stiffness of
cable.

Verification of AV
Rack Cable
Installation

Cables have appropriate separation
according to signal type and level.

AV-CM-05

AV-CM-06

AV-CM-07

Criteria

Responsible
Party

Pass
Fail

Notes
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Item Number

Item Title

Description

Verification of AV
Rack Cable
Installation

Verify all cables are installed with an
adequate bend radius as
recommended by the manufacturer
and general system requirements.

AV-CM-09

AV System Cable
Labeling

All cables have clearly legible,
unambiguous identifying labels, and
labels are oriented and positioned
consistently. Labels are visible without
system disassembly and are not
hidden in cable bundles.

AV-CM-10

AV System Cable
Labeling

AV-CM-11

AV Connector
Verification

AV-CM-12

AV Connector
Verification

All connectors are correctly seated to
its mating connector.

AV-CM-13

AV Connector
Plate Labeling

All connectors on input and output
plates are labeled.

AV Connector
Plate Labeling

Confirm all labeling nomenclature for
consistency between drawings, touch
screen labels, wall plates and other
labeling of connectors, connection
points and devices.

AV-CM-08

AV-CM-14

Criteria

Responsible
Party

Pass
Fail

Notes

All cable labels are permanent, nonslipping and according to specification.
All terminations are in agreement with
the equipment and system
requirements.
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III AV-E: Electrical
Item Number

Item Title

Description

AV-E-01

AV System Power
and Grounding
Verification

Stray AC voltages on any equipment
accessible to a user relative to
ground?

AV-E-02

AV System Power
and Grounding
Verification

Neutral and isolated ground current
test.

AV-E-03

AV System Power
and Grounding
Verification

Verify equipment is powered by
correct circuits.

Criteria

Responsible
Party

Pass
Fail

Notes

Criteria

Responsible
Party

Pass
Fail

Notes

IV AV-S: Serviceability
Item Number
AV-S-01

AV-S-02

AV-S-03

Item Title
AV System
Serviceability

AV System
Serviceability

AV System
Serviceability

Description
Input/output panels are easily
accessible.
If there are obstructions prohibiting the
disconnection of terminations on the
back of AV equipment, there must be
sufficient cabling to permit the
equipment to be pulled from the front,
and disconnected there.
It is relatively easy to find proper cable
termination points when removed or
replaced equipment is re-installed.
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Item Number
AV-S-04

AV-S-05

Item Title

Description

AV System
Serviceability

Equipment can be pulled for repair or
replacement without hindrance.

AV System
Serviceability

Equipment must be able to be
serviced indefinitely; designed with the
maintenance technician in mind (he or
she will "own it" longer than the person
who fabricated the system initially).

Criteria

Responsible
Party

Pass
Fail

Notes

V AV-A: Audio Performance
All audio performance tests are made from all electronic system inputs (first physical output of source media, all I/O plates, mic inputs) to all
electronic system outputs (all outputs connected to amplifier inputs, all connections to external facilities (to other rooms, buildings or external
services such as broadcast connections).
Item Number

AV-A-01

AV-A-02

AV-A-03

Item Title

Description

Audio System Total
Harmonic
Distortion

Measure total harmonic distortion of
the audio system. Distortion level
should not exceed best practices.

Audio System
Signal-to-Noise
Ratio

Measure system signal to noise ratio.
Noise level should not exceed best
practices.

Speech
Reinforcement
System Electronic
Frequency
Response

Measure frequency response of the
audio system for speech sound
reinforcement. System frequency
response should be determined for the
system during design process.

AV Installation Handbook Appendix

Criteria

Responsible
Party

Pass
Fail

Notes

A.35
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Item Number

Item Title

A.36

Description

AV-A-04

Audio Playback
System Electronic
Frequency
Response

Measure frequency response of the
audio system for program sound
amplification. System frequency
response should be determined for the
system during design process.

AV-A-05

Audio System
Latency

Measure latency of the audio system.
Latency should not exceed design
requirements of the system.

Audio Coverage in
Listener Areas

Measure audio coverage uniformity in
the listener area, see InfoComm
Performance Standard for test
procedure and acceptable
performance criteria.

AV-A -07

Audio Level versus
Background Noise
Level

Measure background noise level
during normal room operation.
Measure audio system level during
normal room operation. Audio level
should exceed background noise level
to provide for clear, intelligible
amplified sound.

AV-A-08

Speech
Reinforcement
System Headroom

Measure audio system headroom.
Audio system should be capable of
performing above nominal operating
levels without distortion.

AV-A-09

Program
Loudspeaker
Polarity

Program loudspeakers in the same
system shall produce consistent
polarity for a mono input signal in all
channels.

AV-A-06

Criteria

Responsible
Party

Pass
Fail

Notes
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Item Number

Item Title

Description

AV-A-10

Speech
Reinforcement
Speaker Polarity

Speech reinforcement systems shall
be polarized such that a positive
acoustic pressure on a microphone
results in a positive acoustic pressure
at all loudspeakers.

AV-A-11

Alignment of
Multiple Audio
Sources

Calibrate audio system inputs so there
is zero or minimal difference between
any input signal level.

AV-A-12

Audio Buzz and
Rattles

There shall be no audible vibration
caused by improper mechanical
installation. Perform buzzes and
rattles test, using continuous sweep
signal (from generator or test CD)
pass/ fail result or which device at
what frequencies.

AV-A-13

Audio System Gain
Before Feedback

AV-A-14

Conferencing
System
Microphone
Sensitivity and
Gain Structure
Alignment

Criteria

Responsible
Party

Pass
Fail

Notes

The speech reinforcement system
shall be stable and operate without
feedback.
For conference systems, adjust
microphone input gain to demonstrate
that "standard talker," positioned at
each talker position in the room,
produces a 0 dBu level at the output of
the output bus of the audio conference
DSP device. Verify signal levels for
both transmit and receive using
normal speech.
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Item Number

Item Title

A.38

Description

AV-A-15

Audio System
Equalization for
Speech
Intelligibility

Equalizers shall be adjusted for best
intelligibility, and in accordance with
the preferred acoustic level response
curves. For systems with equalizers,
document the “house curve” before
equalization, as well as after the
equalizers have been tuned, with and
without microphone input filters. If
requested by the Consultant, produce
this documentation for systems
without equalizers, as this test may
apply to the preamp filter settings in
cases where intelligibility can be
improved.

AV-A-16

Audio System
Speech
Intelligibility at
Listener Positions

Audio system should provide
intelligible sound above background
noise levels. System design should
anticipate background noise levels in
the listener space.

Audio System
Amplifier Loading

No power amplifier shall have its rated
load exceeded. Record the impedance
(and at what frequency) of each
loudspeaker line of each power
amplifier. 63, 250, and 1,000 Hz are
recommended if available

AV-A-17

Criteria

Responsible
Party

Pass
Fail

Notes
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Item Number

Item Title

Description

AV-A-18

Conferencing Echo
Suppression
Performance

For a system with conference
capability, system shall perform at
nominal operating levels in a full
duplex mode without echo or latency.

AV-A 19

DSP Signal Path
Verification

All DSP programming installed and
properly passing intended signal
pathways and mixes.

AV Installation Handbook Appendix

Criteria

Responsible
Party

Pass
Fail

Notes
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VI AV-V: Video Performance
All video performance tests are made from all electronic system inputs (first physical output of source media, all I/O plates) to all electronic system
outputs (all outputs connected to display inputs, all connections to external facilities (to other rooms, buildings or external services such as
broadcast connections).
Item Number

Item Title

Description

Video System
NTSC Signal Gain

For NTSC sources, demonstrate a
consistent 1 volt peak-to-peak test
signal at each source shall produce 1
volt peak-to-peak to each destination.
Verify at each destination using NTSC
bars, peak white, and 5-step multiburst
(0.5, 1.0, 2.0, 3.0, 3.58, and 4.2 MHz)

AV-V-02

Video System
RGBHV Signal
Gain

For RGB sources, demonstrate
consistent 700 mV from each source
to each destination. Observe results
using a flat-field pattern signal at 1024
by 768 resolution (VESA 8). Measure
peak-to-peak voltage using a 200 MHz
oscilloscope at each destination when
a test generator with either multi-burst
or H pattern is at each source location.
Adjust ‘peaking’ and ‘level’ control
settings on any interface at the
positions whereby the 700 mV
voltages were attained.

AV-V-03

Video System Pixel
Failure Tolerance

"White Purity" Test. Note number and
location of stuck or lost pixels, if any.

AV-V-04

Video Camera
Image

Verify camera performance and
operation.

AV-V-01

Criteria

Responsible
Party

Pass
Fail

Notes
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Item Number

Item Title

Description

AV-V-05

NTSC Image
Alignment

For NTSC sources, confirm optimum
brightness, contrast, and color in
displays using SMPTE source with
PLUGE (Picture Line Up Generation
Equipment) display.

AV-V-06

Consistency of
Multiple NTSC
Displays

When several NTSC displays are
visible, demonstrate consistencies in
displays using NTSC bars with
PLUGE signal to all.

AV-V-07

Projected Display
Physical Alignment

Verify that projected displays are
focused, centered, and evenlyilluminated.

AV-V-08

Projected Display
Physical Alignment

For projected displays, take actual
measurements of image geometry to
verify image is rectangular and
proportional across the entire image.

AV-V-09

Projected Image
Contrast Ratio

Measure the contrast ratio of the
projected image with ambient lighting
in normal operating mode.

AV-V-10

Projected Display
Brightness
Uniformity

For projected displays, using a
calibrated light meter, determine the
image has uniform brightness across
the entire image.

AV Installation Handbook Appendix

Criteria

Responsible
Party

Pass
Fail

Notes
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Item Number

A.42

Item Title

Description

AV-V-11

Multiple Resolution
Performance of
Video Displays

Display stable, properly scaled
images, with no scaling-related visual
artifacts when switching between, at a
minimum, 1024 x 768, 1280 x 1024,
1280 x 720 sources, and/or all those
specified in the performance criteria
for this system.

AV-V-12

Image Size
Relative to Furthest
Viewer

Image size relative to furthest viewer:
Record each, compare to
recommended multiplier.

AV-V-13

Cable Television
RF Tap Levels

Confirm TV RF levels, using the
highest frequency channel of the
system, with field strength meter at all
system taps.

AV-V-14

On Screen Display
Settings for Video
Displays

Displays have OSDs (on screen
displays) "OFF", or as specified by the
user.

AV-V-15

Video Standby
Screen Setting

Video projector, if any, must have 'blue
screen' off, or as directed by the user.

Criteria

Responsible
Party

Pass
Fail

Notes
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VII AV-N / AV-C: Control, Software and Networking
Item Number

AV-N-01

Item Title

Control System IP
Address
Assignment

Description

Criteria

Responsible
Party

Pass
Fail

Notes

All IP-controlled equipment properly
configured with IP addresses, host
names, time servers, Gatekeeper
addresses, network configurations,
and subnets as applicable. All system
connections are operational and
devices communication correctly.
All control system programming
installed and properly communicating
with the equipment intended.

AV-C-02

Control System
Communications

AV-C-03

Control System
User Interface
Performance

Control system user interface
conforms to user or specified
requirements and all pages and
buttons operate as intended.

AV-C-04

Interfacing and
Control of External
Devices and
Systems

Confirm control system functions not
obvious from the control flow diagrams
(i.e., lighting presets that are activated
when the control system enters a
videoconferencing mode)

AV Installation Handbook Appendix

A.43

©2009, InfoComm International

Item Number

Item Title

Description

AV-C-05

Interfacing and
Control of External
Devices and
Systems

Confirm control system interfaces exist
and are functional for devices that may
be outside AV scope such as drapes,
shades, screens, lights, security, life
safety and HVAC.

AV-C-06

Control System
Power Cycling and
Recovery

The control system will restart and
resume full operation following an
unanticipated cycling of AC power to
the control system.

Criteria

Responsible
Party

Pass
Fail

Notes

Criteria

Responsible
Party

Pass
Fail

Notes

VIII AV-AC: Acoustical Environment
Item Number

Item Title

Description

AV-AC-01

Acoustical Ambient
Noise

Record ambient noise level with room
is normal operating mode, see AV-A07.

AV-AC-02

Acoustical Ambient
Noise

Document octave band ambient noise
and calculate NC or RC per ASHRAE
if NC was part of design criteria

AV-AC-03

AV Room
Reverberation
Time

Document octave band reverberation
times if speech intelligibility criterion is
not met.

©2009, InfoComm International

IX AV-DR: Verification and Documentation
Item Number

Item Title

Description

AV-DR-01

AV System
Documentation

There is perfect agreement between
the "paper model" documentation
(drawings), the control system user
interface (i.e., touch panel screens,
push button labels, panel engravings,
etc.), and the physical wiring and
labeling. This includes designation
strips, equipment labeling, etc.

AV-DR-02

Video System Test
Reporting

Video system tested (all pathways
tested, all interconnections marked as
tested on drawing).

AV-DR-03

Audio System Test
Reporting

Audio Tested (all pathways tested, all
interconnections marked as tested on
drawing).

AV-DR-04

Control System
Test Reporting

Control tested (all pathways tested, all
interconnections marked as tested on
drawing). Emulate closures for
screens, motors, etc.

AV-DR-05

AV System
Commissioning
Sanity Check

Sanity Check: Is there any reason why
this system should NOT be turned
over to the owner for use.

AV-DR-06

Final
Commissioning
Report and System
Turnover

Prepare document report, certifying
the product, performance, and
practices are in compliance, and note
any exceptions. Distribute accordingly.

AV Installation Handbook Appendix

Criteria

Responsible
Party

Pass
Fail

Notes
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1 May 2009

©2009, InfoComm International

®

1

Audiovisual Systems Project Documentation Sample

Introduction Page

Figure 1. Introduction Page
The Introduction Page is the default first page and acts as a gateway to the rest of the touch
panel’s functional pages. Users should push any part of the screen to start system operations.
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1. Automated Set Up Page

Figure 2. Automated Set Up Page

a. Main Navigation Area
The Main Navigation Area contains four primary buttons listed below:
¾
¾
¾
¾

Presentation
Video Conference
Audio Conference
System Shutdown

The first three buttons allow users to automatically set up the room for a certain activity
they would like to conduct. For example, if the user wishes to give a presentation or
teach a class, he would push the Presentation button in order to power on the A/V
system and allow him to select the computer connection associated with the
presentation content. Similarly, pressing the Video Conference or Audio Conference
buttons automatically set up the room for conditions that are conducive to that
respective activity.
The final primary button, System Shut Down, allows the user to quickly shut down the
system once he has finished using the room. Pushing this button leads to a popup page
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verifying that the user actually wants to shut down the system and did not push the
System Shut Down button by mistake.

b. Lower Navigation Bar
The Lower Navigation Bar allows the user to have direct access to the various devices
within the system. These buttons lead to additional touch panel pages that provide the
user with the most important functionalities of the device chosen. The list below gives a
brief description of the system activities associated with each button on the Lower
Navigation Bar:
¾ Router – brings up the Router Page allowing the user to select the specific
sources and destinations for the video he would like to display.
¾ Room – brings up the Room Page allowing the user to adjust the lighting,
main volume and power status of the various room displays.
¾ VTC – brings up the VTC Page allowing the user to conduct a video
teleconference.
¾ CD/Cass – brings up the CD Cassette Control Page allowing the user to
operate the system’s CD/Cassette player.
¾ DVD/VCR– brings up the DVD/VCR Control Page allowing the user to
operate the system’s DVD Combo unit.
¾ TV – brings up the TV Control Page allowing the user to watch TV and
operate the cable box.
¾ Camera – brings up the Camera Control Page allowing the user to select
and operate the system’s front and rear cameras.
¾ Phone – brings up the Phone Page allowing the user to operate the
system’s teleconference unit
¾ UPX – brings up the UPX Page allowing the user to operate the Universal
Presentation Processor

c. Right Navigation Bar
The only button on the Right Navigation Bar is the Exit button, which closes the Main
Page and brings up the Introduction Page.

d. System Status Indicators
The Main Navigation Area includes a status bar indicating the system’s current start‐up
progress.
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e. Popup Pages
Pushing the System Shutdown button brings up the Are You Sure popup page. The
intent of this popup page is to confirm that the user wants to shut down the system, as
opposed to accidentally pressing this button. Once the system begins the shut down
process, it may take several minutes to bring the system back up due to the projectors’
cool‐down/warm‐up cycles.

2. Router Page

Figure 3. Router Page

a. Main Navigation Area
The Main Navigation Area is broken down into two zones and allows users to manually
send an A/V source to a specific destination. The Sources zone represents all possible
A/V sources within the room. The Destinations zone represents all possible A/V
destinations within the room. In order to make a manual route, users must sequentially
select a source followed by a destination.

b. Lower Navigation Bar
Refer to Section 2.b for a breakdown of each button in the Lower Navigation Bar.
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c. Right Navigation Bar
The first button in the Right Navigation Bar is the Exit button. Pushing this button brings
the user back to the Main Page. The Right Navigation Bar also provides room volume
control capabilities. Users can raise, lower and mute the room’s program audio. Finally,
the bar provides privacy functionality in order to mute the room microphones,
preventing any far‐side VTC or teleconference parties from hearing any audio occurring
in the room.

d. System Status Indicators
The Main Navigation Area provides the user feedback as to which source is currently
selected and which source is currently routed to each destination. When the user
pushes a source button, that button will be highlighted and remain highlighted until a
different source button is pushed. Only one source button can be highlighted at a time.
Additionally, underneath each of the destination buttons, there is text indicating the
current source connection for that specific destination. Finally, for the Left and Right
front screens, the user has the ability to turn the audio for that source on or off. The
button reflects the current status of the source audio as either AUDIO OFF or AUDIO
ON.
The Right Navigation Bar provides a number indicating the current volume level from 0‐
100%. Also, when the program audio is muted, the Mute button is highlighted.

e. Popup Pages
There are no Popup Pages associated with the Router Page.
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3. Room Page

Figure 4. Room Page

a. Main Navigation Area
The Main Navigation Area is broken down into three zones, including Lighting, Displays
and Sound System. The Lighting zone allows users to adjust the room lighting to one of
four presets, depending on how the room is being used. The Displays zone allows users
to turn on/off the three room displays. The Sound System zone allows users to adjust
the room volume.

b. Lower Navigation Bar
Refer to Section 2.b for a description of each button in the Lower Navigation Bar.

c. Right Navigation Bar
Refer to Section 3.d for a description of each button in the Right Navigation Bar.

d. System Status Indicators
In the Lighting zone, the button corresponding to the lighting preset in use will be
highlighted.
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The Displays zone provides the current power status for each of the displays and the
number of lamp hours used for each projector.
The Sound System zone provides the current over‐head volume from 0‐100% and also
highlights the Mute button whenever the volume is a muted state.

e. Popup Pages
There are no Popup Pages associated with the Room Page.

4. VTC Page

Figure 5. VTC Page

a. Main Navigation Area
The Main Navigation Area provides users with the various codec controls. Users can dial
distant parties or select speed‐dial options based on the address book. Additionally, the
area provides camera adjustment and selection options. Finally, the camera video
preview window allows users to see the selected camera’s video output. A breakdown
of the primary buttons is below:
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‐ SEE THE VTC… ‐ Brings up a popup page that allows the user to route the VTC
signal to a specific destination.
‐ HANG UP ‐ Hangs up the VTC call and cancels any VTC menus overlaid on the
screen.
‐ CALL – Brings up a VTC menu and also prompts the user to enter the VTC
number.
‐ GREEN Menu Tab – Brings up the menu options associated with the green menu
tab in the Tandberg overlay menu.
‐ YELLOW Menu Tab – Brings up the menu options associated with the yellow
menu tab in the Tandberg overlay menu.
‐ BLUE Menu Tab – Brings up the menu options associated with the blue menu
tab in the Tandberg overlay menu.
‐ Tandberg Camera – Displays the front camera that is oriented towards the rear
of the room.

b. Lower Navigation Bar
Refer to Section 2.b for a description of each button in the Lower Navigation Bar.

c. Right Navigation Bar
Refer to Section 3.d for a description of each button in the Right Navigation Bar.

d. System Status Indicators
There are no system status indicators on this page

e. Popup Pages
The SEE THE VTC popup page provides the user with options for where he would like the
VTC signal to be displayed. The popup presents the following options:
‐ Left (the front left screen)
‐ Right (the front right screen)
‐ VTC (the codec)
‐ Heads Up (a preview monitor for the presenter)
‐ Rear (the rear flat panel)
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The popup page will eventually time out or the user can manually turn off the popup by
pushing the SEE THE VTC button again.

5. CD/Cassette Page

Figure 6. CD/Cassette Page

a. Main Navigation Area
The Main Navigation Area provides users with the ability to switch between the CD and
Cassette modes within the unit. Additionally, once a mode is chosen, users can enact
the various transport commands, such as Play, Stop, Pause, etc.

b. Lower Navigation Bar
Refer to Section 2.b for a description of each button in the Lower Navigation Bar.

c. Right Navigation Bar
Refer to Section 3.d for a description of each button in the Right Navigation Bar.

d. System Status Indicators
The CD or CASS buttons highlight which mode the unit is currently in.
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e. Popup Pages
There are no Popup Pages associated with the CD/Cassette Page.

6. DVD/VCR Page

Figure 7. DVD/VCR Page

a. Main Navigation Area
The Main Navigation Area provides users with the ability to switch between the DVD
and VCR modes within the DVD Combo device. Additionally, once a mode is chosen,
users can enact the various transport commands, such as Play, Stop, Pause, etc. Finally,
a video preview window is available showing the output video of the DVD/VCR combo.

b. Lower Navigation Bar
Refer to Section 2.b for a description of each button in the Lower Navigation Bar.

c. Right Navigation Bar
Refer to Section 3.d for a description of each button in the Right Navigation Bar.

d. System Status Indicators
The DVD or VCR buttons highlight which mode the unit is currently in.
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e. Popup Pages
When the user pushes the SEE AND HEAR DVD/VCR button, a popup page presents
options for the various displays where the user may want to route the DVD combo
signal. The popup lists the following options:
‐ Left (the front left screen)
‐ Right (the front right screen)
‐ VTC (the codec)
‐ Heads Up (a preview monitor for the presenter)
‐ Rear (the rear flat panel)

7. TV Controls Page

Figure 8. TV Controls Page

a. Main Navigation Area
The Main Navigation Area provides users with access to the controls associated with the
cable set top box, such as changing the channel. The SEE AND HEAR TV button brings
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up a popup page that allows users to select a specific destination for the TV display.
Other buttons allow users to navigate and select options within the cable program guide
or menus. Finally, there is a TV Presets zone that allows users to automatically select
the most commonly watched channels, such as ABC and CBS.

b. Lower Navigation Bar
Refer to Section 2.b for a description of each button in the Lower Navigation Bar.

c. Right Navigation Bar
Refer to Section 3.d for a description of each button in the Right Navigation Bar.

d. System Status Indicators
There are no system status indicators on this page.

e. Popup Pages
When the user pushes the SEE AND HEAR TV button, a popup page presents options for
the various displays where the user may want to route the TV signal. The popup lists
the following options:
‐ Left (the front left screen)
‐ Right (the front right screen)
‐ VTC (the codec)
‐ Heads Up (a preview monitor for the presenter)
‐ Rear (the rear flat panel)
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8. Camera Control Page

Figure 9. Camera Control Page

a. Main Navigation Area
The Main Navigation Area provides users with camera selection and camera control
functionality. In the camera selection zone, users can select either the front or rear
cameras. When a user selects a specific camera, that video will be displayed in the
video preview window. Also, users will then be able to adjust the various camera
settings, such as the zoom, focus and direction.
The SAVE button establishes a preset scene or overwrites an existing preset scene. If a
specific scene number is highlighted and the SAVE button is pushed, that scene number
will then be overwritten and associated with the current orientation of the camera.

b. Lower Navigation Bar
Refer to Section 2.b for a description of each button in the Lower Navigation Bar.

c. Right Navigation Bar
Refer to Section 3.d for a description of each button in the Right Navigation Bar.

©2009, InfoComm International

®

14

Audiovisual Systems Project Documentation Sample

d. System Status Indicators
The FRONT or REAR buttons highlight which camera is currently selected. Additionally,
the currently selected preset scene is also highlighted.

e. Popup Pages
When the user pushes the SEND CAMERA TO… button, a popup page presents options
for the various displays where the user may want to route the camera signal. The
popup lists the following options:
‐ Left (the front left screen)
‐ Right (the front right screen)
‐ VTC (the codec)
‐ Heads Up (a preview monitor for the presenter)
‐ Rear (the rear flat panel)

9. Phone Page

Figure 10. Phone Page
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a. Main Navigation Area
The Main Navigation Area provides users with a dialing pad and calling options, such as
Dial, Pick up, etc. When users are dialing a third‐party, the number they are entering is
shown above in the keypad, but is not actually dialed until the user pushes the DIAL
button. The PICK UP button allows users to bring the phone off‐hook and the HANG UP
button allows users to bring the phone on‐hook.

b. Lower Navigation Bar
Refer to Section 2.b for a description of each button in the Lower Navigation Bar.

c. Right Navigation Bar
Refer to Section 3.d for a description of each button in the Right Navigation Bar.

d. System Status Indicators
The current on‐hook or off‐hook status is displayed through the PICK UP and HANG UP
buttons.

e. Popup Pages
There are no Popup Pages associated with the Phone Page.
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10.

UPX Page

Figure 11. UPX Page

a. Main Navigation Area
The Main Navigation Area provides users with the ability to utilize the Crestron UPX
annotation device. The SEND UPX TO… button brings up a popup page that allows users
to select a specific destination for the UPX display. To begin annotation, users must first
select the ROUTER button in the Lower Navigation Bar and select a source. That source
will show up in the PREVIEW window in the Main Navigation Area. If the user wants to
annotate on top of that video, he must push the TAKE button to send that video to the
UPX for annotation. (Note: If the Annotation source is the same as the Preview source,
no video will be displayed in the ANNOTATE SOURCE window. Video will only be
displayed in the ANNOTATE SOURCE window if the annotation source is different than
the preview source.)
Once the user is ready to annotate, he must push the ANNOTATE button. That will
bring up the annotation screen on the touch panel where the user can select from
various drawing tools in order to effectively annotate the video source. Additionally,
users can push the WHITE BOARD or BLACK BOARD buttons to annotate a message on a
blank black or white canvas.
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b. Lower Navigation Bar
Refer to Section 2.b for a description of each button in the Lower Navigation Bar.

c. Right Navigation Bar
Refer to Section 3.d for a description of each button in the Right Navigation Bar.

d. System Status Indicators
There are no system status indicators on this page.

e. Popup Pages
When the user pushes the SEND UPX TO… button, a popup page presents options for
the various displays where the user may want to route the camera signal. The popup
lists the following options:
‐ Left (the front left screen)
‐ Right (the front right screen)
‐ VTC (the codec)
‐ Heads Up (a preview monitor for the presenter)
‐ Rear (the rear flat panel)
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