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SECTION 27 41 16.51

INTEGRATED AUDIO-VIDEO SYSTEMS 
AND EQUIPMENT FOR CLASSROOMS

PART 1 - GENERAL

1.1 SCOPE OF WORK
A. ONE contractor is to be responsible for the entire contract and scope of work listed in this specification; portions may be subcontracted but  it is ultimately the primary party responsible for contract fulfillment and warranty.  
B. Audio amplifiers shall be in line with the owner’s standards.  The owner has standardized on Stewart Audio.  Bidder shall be a manufacturer authorized dealer with the ability to offer full service support as well as manufacturer warranty. 
C. At
 Input Station 1 (shown on drawing as a box with the letters “IN1”), furnish and install an outlet box at same height as adjacent
 electrical outlet that will have a 3 gang
 decora faceplate cover and the following inserts:
1. Insert #1: 4 Port modular frame that can house data jacks or modular multimedia inserts (this insert will be furnished and installed under the scope of work for another specification section) 

2. Insert #2: Insert Option #
 (see part 2 of this specification)
3. Insert #3: Insert Option # (see part 2 of this specification)

D. At Input Station 2 (shown on drawing as a box with the letters “IN2”), furnish and install …
E. At Input Station 3 (shown on drawing as a box with the letters “IN3”), furnish and install …  

F. Between Input stations and the receivers at the other end, furnish and install twisted pair cable as instructed in this specification
G. At Wireless Mic Receiver Station 
(shown on drawing as a circle with the letter “MR”), furnish and install a wireless microphone receiver as instructed in this specification.  In addition, furnish the wireless transmitter microphone as instructed in this specification.
H. At XXXX
 (shown on drawing as a box with the letters “XXXX
”), furnish and install:
1. A Ceiling or Wall 
mount for the display/projector as instructed in this specification
2. A column and universal projector mount as instructed in this specification

3. A Stewart Audio AV30MX2 subcompact mixing amplifier with pole mount or wall mount
 bracket as instructed in this specification
4. An audio recorder as instructed in this specification

5. An outlet for the receiving end of the decora inserts mentioned above.  Locate this outlet next to the adjacent power outlet.

6. A projector or display 
as instructed in this specification
I. At Screen locations (shown on drawings as a rectangle with the letters “SCR”), furnish and install a screen and appropriate mounting as instructed in this specification.

J. Between XXXX 
and the speakers, furnish and install cable as instructed in this specification

K. At Speaker Locations (shown on drawing as a circle with the letter “S”), furnish and install Stewart Audio IS-SP4 ceiling speakers as instructed in this specification.
L. At Remote Volume Controller Location (shown on drawing as a rectangle with the letters “RVC”), furnish and install a 10Kpot volume controller as instructed in this specification.
M. Between the Music or Alarm 
input and the amplifier install a shielded 2 conductor cable as instructed in this specification to mute the AV30MX- 2 when 5-12VDC is applied.
N. Prior to final inspection perform a complete system test to ensure everything is functioning, installed as instructed, and labeled as instructed in this specification.

O. In the close out package include the auxiliary cables and documentation as instructed in this specification. 

1.2 RESPONSIBILITIES

A. Contract documents are detailed only to the extent required to show design intent. It shall be understood and agreed upon by the bidder that all work described herein shall be completed in every detail so as to provide a complete and functioning system.

B. Furnish additional items and labor not mentioned herein to meet the requirements as specified and for a complete and functional system without claim for additional payments. Ex. Adapters, nuts, bolts, etc.

C. The installing contractor shall furnish and install all hardware, cables, devices, and other materials even though not specifically mentioned herein, which are necessary for the proper integration of the system so that the system shall perform the functions listed herein in compliance with all specified requirements.
D. All equipment unless otherwise specified, shall be new, free from defects, and the best craftsmanship in its class.

E. Provide system documentation and labeling as specified without claim for additional payments.

F. Guarantee all equipment and components as specified from date of acceptance.
1.3 RELATED DOCUMENTS & CONFLICT RESOLUTION
A. In addition to this written specification, the following drawings and documents are to be reference and included in the scope of this specification:

1. Architectural / Engineer drawings 
2. Detail Drawings & Diagrams
3. Manufacturer instruction sheets and installation guidelines
4. Any addendum, hereafter release of specifications

B. Ensure that the manufacture, test, and install is per manufacturer’s requirements and in accordance with NFPA-70 (National Electrical Code®), state codes, local codes, requirements of authorities having jurisdiction, and particularly the following standards:

1. Cabling Systems

a) ANSI/TIA/EIA-588-C.0 – General Cabling Standards

b) ANSI/TIA/EIA-568-C.1 -- Commercial Building Cabling Standard
c) ANSI/TIA/EIA-568-C.2 -- Balanced Twisted Pair Cabling Standard
d) ANSI/BICSI 001-2009, Information Transport Systems Design Standard for K-12 Educational Institutions
e) ANSI/NECA/BICSI 568-2006, Standard for Installing Commercial Building Telecommunications Cabling

2. Pathways and Spaces

a) ANSI/TIA/EIA-569-B -- Commercial Building Standard for Telecommunications Pathways and Spaces

b) ISO/IEC 18010:2002 (2002) – Pathways and Spaces for Customer Premises Cabling

3. Cabling Administration

a) ANSI/TIA/EIA-606(A) -- The Administration Standard for the Telecommunications Infrastructure of Commercial Buildings
b) ISO/IEC 14763-1:1999 (1999) – Implementation and Operation of Customer Premises Cabling, Part 1 – Administration

4. Grounding and Bonding

a) J-STD-607-A -- Commercial Building Grounding and Bonding Requirements for Telecommunications

b) IEEE 1100 – IEEE Emerald Book

c) NFPA 780 Standard for the Installation  of Lightning Protection 

5. Cal/OSHA-Pocket Guide for the Construction Industry (recent edition)
C. Also, Install systems & infrastructures in accordance with the most recent edition of the following publications:

1. BICSI -- Telecommunications Distribution Methods Manual (TDMM)
2. BICSI -- Information Transport Systems Installation Methods Manual
3. BICSI - AV Design Reference Manual

D. Federal, state, and local codes, rules, regulations, and ordinances governing the work, are as fully part of the specifications as if herein repeated or hereto attached.  If contractor shall note items in the drawings or the specifications, construction of which would be code violations, promptly call them to the attention of the owner's representative in writing.  Where the requirements of other sections of the specifications are more stringent than applicable codes, rules, regulations, and ordinances, the specifications shall apply.

E. When the words “should”, “may”, “desirable”, or “will” appear in specifications, standards, codes, and publications listed above replace with the word “shall” to ensure a best practice installation.  All suggestions listed in a specification, standard, code, or publication listed above can be enforceable and demanded by owner.
F. When there is a conflict between codes, standards, specifications, drawings, manufacturer recommendations, and publications listed above the stricter requirement will be applied and shall be included in the base bid and scope of work unless a written exception is issued.  Codes will never have a written exception.  If there is not a stricter requirement when addressing a conflict (Example: different colors for jacks on drawings than in specs) then what is in writing (specs, RFI, etc.), standard industry/owner practice, and approved submittals and who approved them will be used to determine which guideline shall be enforced; the policy with the most in favor wins. NOTE: Specifications and other written instructions usually take precedence over drawings and details even if drawings and details are issued at a later date unless otherwise noted (UON).
G. IF work is completed that is in conflict prior to submitting an RFI, contractor will be proceeding at his own risk and cost and will have to furnish whatever labor and materials necessary to correct at no charge to the owner once the resolution to the conflict is established in writing.
1.4 SUBMITTALS

A. At least 5 weeks prior to start of the project, submit 7
 hard copies of the following items in a binder with a cover page, table of contents, and tabbed dividers.  Also, send an electronic version in PDF format to (ENTER E-MAIL ADDRESS).  

1. Documentation verifying the qualifications listed in this specification 
2. Product data sheets.
3. Block diagrams/single lines showing components and relative connections
4. Samples of warranties

5. Samples of labels and written labeling plan showing the format
B. No work shall proceed without approved submittals.  Anything ordered or delivered prior to approval will be at awarded contractor’s own risk and cost.  Compensation will not be given for re-stocking fees or replacing a purchased item that is rejected.    
C. IF it is discovered during the submittal process that the awarded contractor does not meet the qualifications listed in this specification, the owner will be permitted one of the two courses of action below. By bidding this specification, contractor acknowledges and agrees to this provision:

1. Grant permission at contractor’s expense to attain the qualifications or hire a 3rd party or personnel with the qualifications.  3rd party and personnel shall be retained after the project for duration of the warranty. 
2. Remove award and give to the next qualifying bidder.  Original awarded contractor will pay the difference in contract price between their award and the quoted contract price of the next qualifying bidder.  
D. A submittal is required even if all products are as specified.  At the beginning of the product data sheet section include a single spreadsheet charting the following columns:

1. Specification numbers & letters where the item is found

2. Manufacturer

3. Manufacturer part number

4. Description

5. Length

6. Color

7. As Specified or Equivalent

8. If submitting an equivalent add an additional column for page number of submittal where the equivalent data sheet is located. 
E. All data sheets shall have the SPECIFIC product and part number highlighted.

F. Quantities will not be confirmed when reviewing the submittals.  If quantities are given in the submittal package it is still the contractor’s responsibility to provide the correct quantity as required for a complete system, per the specifications, and/or drawings.  If there is a conflict in quantities between the specifications, drawings, and requirements for a complete system whichever quantity is greater shall be the furnished quantity.

G. When submittals are reviewed instructions will be given as to why and how to correct.  One re-submittal will be allowed.  If additional re-submittals are required then awarded contractor shall be back charged to cover the expenses of the reviewing party. If items are lacking in the second submittal and subsequently need a re-submittal then awarded contractor shall be back charged to cover the expenses of the reviewing party.
H. The owner’s/designer’s/architect’s approval of shop drawings, product data, and samples shall not relieve the contractor of responsibility for errors or omissions in such shop drawings, product data, and samples. 
I. Lack of a submitted or specified item that is essential for a complete and functional system as specified shall not relieve the contractor of responsibility to furnish such item and shall be furnished without claim for additional payments. 
1.5 QUALIFICATIONS

Qualifying bidders shall have:

A. Two year business history selling and installing AV systems. 

B. Five references from projects of similar size and scope within the last two years.

C. Stewart Audio dealer agreement with full warranty privileges

D. Required insurances (General Liability, etc.) and workman’s compensation.
E. A company safety plan and good workman’s comp ratings

F. The ability to produce drawings in VISIO 2000 or 2003 format.

G. Compliance with Certified Payroll and Reporting for projects over $1,000.

H. Installers that have been fingerprinted & cleared by the Department of Justice if working on site while children are present.

1.6 COORDINATION

A. If existing services are to be disconnected for any reason, make the owner aware and do not commence until site personnel have been notified and given permission.

B. Shall services be inadvertently interrupted, immediately furnish labor, including overtime, material, and equipment necessary for prompt restoration of interrupted service. If interruption is contractor’s fault there shall be no charge to owner, if another party is at fault that party will be invoiced for time and materials.
C. It is the awarded bidder’s responsibility to coordinate and with all pertinent parties for the completion of each system and to bring to issues to the attention of appropriate parties promptly. 
1.7 PRE-PROJECT CONFERENCE

A. A minimum of 14 calendar days prior to beginning work of this Section schedule and direct an onsite conference.

B. Agenda: Review work to be performed, seek answers to questions, coordinate schedule-deliveries-access, etc.

C. Attendees: Awarded contractor’s representative, owner’s representative, and other parties affected by work of this Section.
1.8 WARRANTY
A. Furnish standard manufacturer warranties and any additional manufacturer warranties listed within this specification
B. In addition to the manufacturer warranty, furnish a company warranty in accordance with the construction or project warranty (typically two years). Shall the system fail to perform its expected operation within this warranty period due to inferior or faulty material and/or workmanship, promptly make all required corrections without cost to the owner. 
C. Warranty period shall begin on the date of acceptance by the Owner.
D. Post on equipment an adhesive label with contact information and terms of warranty.
PART 2 - PRODUCTS

2.1 INPUT STATION INSERTS
A. Input Station inserts shall be single gang and decora style.
B. All decora inserts shall have standard AV connectors on the front in accordance with the options listed below.  
C. All decora inserts shall be balun technology which will convert the signal from standard AV cabling and connectors to distribution over twisted pair. Passive balun inserts are preferred due to cost, but have distance limitations.  If distance is too great for passive, then active baluns may be used but shall NOT require power at input station; power shall be supplied for both the transmitter and receiver at the amplifier/display.  

D. All input connections shall have a decora insert on the input station end and either a second decora insert mounted into an outlet box or a direct attach balun of the matching connection type at the amplifier/display end. 
E. All decora inserts shall be white in color or shall match the color of electrical outlets.

F. The decora inserts shall have one of the following connectivity options on the front for the end user to connect sources
:
1. Single input insert for audio only  
a. Option #1 - One stereo female 3.5mm  

b. Option #2 - One set of stereo female RCA colored red and white
2. Dual input insert for audio only
a. Option #3 - Two stereo female 3.5mm  

b. Option #4 - Two sets of stereo female RCA colored red and white 

c. Option #5 - One stereo female 3.5mm and one set of stereo female RCA colored red and white
3. Single input insert for audio and video
a. Option #6 – One female HD 15 for PC or component video and one stereo female 3.5mm   
b. Option #7 – One female RCA colored yellow for composite video and one set of stereo female RCA colored red and white
c. Option #8 – One female DVI-I and one stereo female 3.5mm 

d. Option #9 - One female HDMI and one set of stereo female RCA colored red and white
e. Option #9 - One female HDMI and one stereo female 3.5mm
4. Inserts for video only

a. Option #10 – One female HD 15 for PC video  

b. Option #11 – One female HDMI

c. Option #12 – One female DVI-I
5. Insert for Microphone

a. Option #13 – One female XLR  

6. Inserts for Auxiliary sources
a. Option #14 – One USB type B female  

b. Option #15 - One USB type A female
G. The receiving decora faceplate insert or direct attach balun shall have a matching connection as the transmitter.  The transmitter and receiver shall be compatible and from the same manufacturer.
2.2 FACEPLATE COVERS
H. Faceplate covers shall be either plastic or stainless steel. 
I. Match the faceplate color and/or material with electrician’s faceplate covers or any existing faceplate covers in the room.

J. If a site standard for color and/or material is in place determining the type of faceplate cover to be used, conform to that standard with applicable décora. 
2.3 TWISTED PAIR CABLING
K. Furnish and install TWO twisted pair cables between the Input stations and the Amplifier/display location to connect the transmitter and receiver baluns.  Two shall be the minimum even if the transmitter and receiver baluns only require one to allow the plate to be changed in the future without having to pull new cables.  
L. One cable shall be shielded with shielded jacks or plugs.  The other may be shielded or unshielded cable with jacks or plugs to match cable type.

M. If cables are terminated with jacks ensure that the patch cord used between the jacks and the baluns for the shielded cable are also shielded.

N. If cables are terminated with plugs ensure that the plug for the shielded is made for shielded.  Plugs are also to be made specifically for terminating onto solid core cable.  Plugs for stranded cable shall not be used.

O. Factory made cords with ends already terminated and specific lengths may be used if there is space for the service slack as instructed in this specification.  

P. The cabling shall be 24AWG, CAT5e or better supporting at least 350 MHz with a solid core.
2.4 WIRELESS MICROPHONE SYSTEM (RECEIVER AND TRANSMITTER)
Q. Furnish and install a wireless IR/RF/UWB/VHF/UHF
 mic receiver.  

R. Furnish and install any hardware required for mounting to the wall, desk, rack, ceiling or column location where the receiver is located. 
S. Furnish and deliver at close out a headset/lapel/handheld/lanyard
 wireless microphone transmitter.  

T. Furnish and deliver at close out rechargeable batteries and a charging unit.  Include enough batteries that they will be able to rotate between charging and using batteries.
U. Furnish and deliver at close out a protective hard shell carrycase for the wireless transmitter,  rechargeable batteries, and charging unit.    
2.5 AMPLIFIER
V. The amplifier shall be a Stewart Audio CVA50MX-1 four channel mixer amplifier.
W. This amplifier shall:

1. Manufactured in the United States of America 

2. Support 4 mono input channels with mixing
3. Channels shall have a mic connection with a 3-pin euroblock and the other three channels shall have RCA, 3.5mm, and 3-pin euroblock connectors 
4. Be a sub-compact 1/3 rack form factor

5. Give the option to output 25W x 2 at 8 and 4 Ohms or 50W at 25.5V and 70.7V power

6. Have a plenum rating

7. Support muting when a 5-12VDC is applied
8. Have circuitry to protect itself and the speaker loads from output short circuits, DC voltage on the outputs and thermal overload

9. Have clean full-range dynamic power
10. Have an external in-line power supply. Internal power supplies will not be accepted.

11. Have signal detect trigger for sleep & wake up
12. Have a frequency response of 100Hz to 20 kHz +0, – 3dB at rated power

13. Not have a power button or switch
14. Support multiple mounting options
15. Be convection cooled requiring no fan
16. Have the option of mounting horizontally or vertically
17. Have a mic input with ducking capability and a sensitivity of 0dB (1V) or -30dB (30mV), selectable

18. Have 4 level controls for input and mic and additional recessed levels for adjusting ducking and ducking sensitivity  

19. Have the ability to do remote volume control using a 10K pot
X. The 3-pin euroblock can be adapted to connect to Stereo RCA or 3.5 source inputs using Stewart Audio ADPT-SUMRCA or ADPT-SUM35
2.6 AUDIO RECORDER

A. Furnish and install a digital audio recorder with a built in hard drive capable of recording at least 16 hours, a line input port, and a network port or control port.

B. Furnish and install appropriate hardware to fix the recorder at the location to the wall, rack, desk, or column. 
  
2.7  PROJECTOR MOUNT

Y. For installations with drop tile ceilings, furnish and install:

1. A 2x2 plate that will fit above the ceiling tiles and rest on the grid.  The plate shall have attachments on all 4 corners to connect wires to the structural ceiling.  The plate shall be capable of connecting a 1 ½” NPT column and shall have at least 5 adjustments settings to allow flexibility of aligning the projector.

2. An adjustable column to attain an appropriate height to place the projector level with the top of the screen.  The column shall fit into the 1 ½”NPT  on the ceiling plate.  The adjustable column shall be sized so that the initial installation does not have the column fully extended. Install a metal ring around the hole where the column comes through the ceiling tile.
3. A universal projector mount with a housing for power cords and cables. The mount shall have two pieces to allow the projector to be taken down without having to unscrew the mount.  The mount shall allow for roll, pitch, and yaw adjustments.
4. The exposed parts of the assembly shall be black
.
Z. For installations with wall mounted projectors, furnish and install: 

1. A wall mount kit with brackets wide enough to allow attachment to the studs of a wall.  The bracket shall have a cover for an aesthetic look and to hide cables routed from  the wall to the projector arm.  The mounting shall be horizontal.  The wall mount kit shall have an arm that extends from the wall no more than 36”.  The arm shall allow cables to pass through.  The arm shall have a two piece universal projector mount attached which will allow the projector to be taken down without having to unscrew the mount head.
2. The wall mount shall be black
.
AA. For installations with vaulted ceilings, furnish and install:

1. A ceiling attachment made for vaulted ceilings that has a swivel attachment for a 1 ½”NPT column.  The attachment shall have the ability to screw the column in place to prevent swaying.  

2. An adjustable column to attain an appropriate height to place the projector level with the top of the screen.  The column shall fit into the 1 ½”NPT  on the ceiling plate.  The adjustable column shall be sized so that the initial installation does not have the column fully extended.  If seismic codes require the use of wires attached to the ceiling for the column furnish and install clamps that will connect to the column and the seismic wiring. 
3. A universal projector mount with a housing for power cords and cables. The mount shall have two pieces to allow the projector to be taken down without having to unscrew the mount.  The mount shall allow for roll, pitch, and yaw adjustments.

4. The entire assembly shall be black

2.8 PROJECTOR OR DISPLAY

AB. Furnish or install…

2.9 PROJECTION SCREEN

AC. Projection Screen – Furnish and install a manual
 screen with return control.  The screen shall be minimum 69” H x 92” W
.  Material shall be high contrast matte white. The screen shall have a string attached for pulling the screen down when completely rolled up in the housing.
AD. Mounting Options 
– 
1. Furnish and install angled wall mount brackets to attach the screen to a wall and extend beyond white or tack boards that may be located beneath the screen.  Angled brackets with slots that allow the attachment hook to adjust forward or back shall be used. 
2. If the wall is too far away for clearance with angled brackets or the screen needs to be higher use t-grid clamps or threaded rod to suspend from the ceiling.
3. If the area below the screen is free from obstacle and flush the screen may be attached directly to wall using materials suggested by the manufacturer.  
2.10 SPEAKER CABLING
AE. Speakers shall be cabled to the amplifier using the proper cable from the provided options:
1. For distances up to 25’ use 16 AWG 2 conductor speaker wire.
2. For distances of 26’ – 40’ use 14 AWG 2 conductor speaker wire.
3. For distances of 41’ – 60’ use 12 AWG 2 conductor speaker wire.
2.11 SPEAKERS

AF. Furnish and install one
 pair of 4” ceiling speakers. Speakers shall be Stewart Audio IS-SP4 speakers.
2.12 AMPLIFIER MOUNT
AG. Determine how the amplifier is to be mounted. Furnish and install the appropriate mount from the following options:
1. If column mounted, use the Stewart Audio AV-POLE.
2. If wall mounted, use the Stewart Audio AV-BRACKET.
AH. Provide any additional hardware needed to ensure solid and functional mounting.
2.13 REMOTE VOLUME CONTROL (RVC)
AI. Furnish and install a 10K pot volume controller.  The RVC shall be a single gang and have a metal face plate with either aluminum or black finish.  The plate shall have text engraved black on the aluminum finish and white on the black finish. The text shall indicate low and high and shall tell the user the plate is for “volume.”  Stewart Audio WP-RVC-A (aluminum) or WP-RVC-B (black) shall be used.

AJ. Furnish and install a shielded 2 conductor cable between the RVC and the amplifier. 
2.14 AUXILIARY CABLES

AK. Include any cables and the appropriate length that are required to connect the receivers from the input stations to the projector/display and the amplifier or the amplifier to the projector/display. Also include cables for connecting the recorder and the wireless receiver to the amplifier
.
AL. Include a 20’ XLR microphone cable, a cardiod handheld microphone, and adjustable height mic stand.
  

AM. In the close out package furnish to owner the following cables in quantities matching EACH input station:

1. 12
’ – Stereo 3.5mm male to stereo 3.5mm male cable
2. 12’ – Stereo 3.5mm male to stereo RCA (white and red) male cable
3. 12’ – Video cable to match the video input at the station

4. 12’ – USB cable with a type A at one end and other end matching the insert  

2.15 AUXILIARY/ALARM/PAGING
 MUTE INPUT CABLING
AN. Furnish and install a 2 conductor wire from source to the mute input on the amplifier
PART 3 – EXECUTION

3.1 INSTALLATION AND SETTINGS
A. Input Stations, Cabling between, and receiver balun instructions
1. Ensure the decora insert is flush with the faceplate cover  

2. Place a label on the insert for what connection it is based on the application.  For example: PC input, Video input, DVD input, Audio only source, PC Audio, Video Audio, or DVD audio.

3. For audio sources that go directly into the amplifier which do not require the display to be turned on use a different color label to help identify and mention in close out documents and in the in service training the purpose for the color.  A recommended color is green (“Go” ahead and use this connector for your audio source even if the display is off).

4. If the input faceplate transmitter and receiver only require 1 twisted pair label the 2nd twisted pair as future and coil behind the faceplate insert.  At the display/amplifier location hide in the best spot for aesthetics if using a direct attach balun.  Do not leave cables exposed and dangling.

5. Connect the video sources from the input station on the receiving balun to the display/projector and the audio sources to the amplifier.  If two 3.5mm or RCA inputs were used then use a 3.5mm to RCA cable to adapt from the receiver to the amplifier for one of the sources.  
6. If more than three audio sources are used in the system, pass audio associated with a video input through the display/projector and then take the single output from the display/projector into the amplifier.  A 3.5mm to RCA adapter cable may be required for this connection.

7. One audio input will go directly to the amplifier to allow audio sources to play even with the display/projector turned off.  Clearly label the connector at the input station and use a different color than the rest of the labels. 
B. Wireless Mic System

1. Install and mount the wireless mic receiver at the location shown on the drawings or at the location of the display.  Ensure the receiver is secured so as not to fall or be easily taken or move when interfacing with dial and buttons on the unit.

2. If the receiver has a separate unit for detecting IR signals ensure the unit is located in the room with a clear line of sight and is also not going to be effected by fluorescent light and other interfering sources.  Submit an RFI if a location shown on the drawings is not suitable.  Installation without such an RFI will be at contractors risk and cost if it is determined that the unit needs to be moved due to an obvious interfering source.

3. If multiple mic systems are used in adjacent rooms ensure each receiver has a unique channel and enough spacing between channels not to incur interference.  Ensure there are not other interfering signals on selected channel. Use an RF spectrum analyzer to determine the best channel.  

4. Document the channels on the as-built documentation. 

5. Any other settings on the receiver and transmitter that need adjusted to ensure optimal signal shall be adjusted prior to handing over to the owner.  Include a description of the settings in the close out documentation.

6. Include cables and plates required to send the audio from the receiver as needed and to ensure an aesthetic installation.  No cables shall be dangling or penetrate through a wall or ceiling without a plate or proper grommet.  Include these connections even if not indicated on the input plates mentioned in this specification.

C. Amplifier and Speakers   

1. Attach the amplifier to the wall or column using the appropriate mount mentioned  in this specification and connect cables as instructed in the manufacturer’s owner’s manual.  

2. On the volume levels turn completely clockwise then back off a quarter turn.

3. Install the speaker cabling in order to match the positive (+) to positive (+) and negative (-) to negative (-) on both ends of the cable.
4. See the manufacturer’s installation manual if connecting the amplifier to 70 volt speakers.  IF not shown on the drawings for what level to tap the speakers submit an RFI.  Installation without such RFI will be at contractor’s own risk and cost if they need to be adjusted.

5. Do a sound test with the actual sources that will connect to the system.  Some sources are hotter than others.  If one is greater than the other adjust the levels on the amplifier mix to even. 
6. The sound test shall be done with an actual audio meter that gives dB measurements and shall not be adjusted by ear. The dB setting shall be recorded on the as-built document.  

7. Typically the sound should not exceed 80 dB since OSHA says exposure to 80dB or higher for more than 8 hours will lead to hearing loss.  However, if the system will be used for shorter period and ambient noise is louder than 68dB it may need to be louder.  The dB setting for the room shall be at least 6 dB louder than ambient and no more than 12.
8. In addition to recording the dB level for each input perform an audio test using an audio test generator  and do loudspeaker calibration, frequency setting, distortion, and polarity verification in audio cabling.  Record the results and include in the close out documentation.
9. Adjust the dip switches on the back of the amplifier as required to adjust the gain and turn on or off the phantom power for the microphone as needed.
10. On the front of the unit set the mic ducking sensitivity and ducking level to ensure that when a person is talking into the microphone the other levels drop, but not completely.  The mic level shall be higher than all other levels to be hear over top.  Submit an RFI prior to doing this to ensure actual levels since each system sometimes require unique levels.  Installation without a submittal will be at contractors own risk and cost. 

11. Submit an RFI for instruction on exact placement of the speakers in the classrooms.  If installation happens without such instruction contractor will be proceeding at his own risk and expense.  Speakers are not to be installed symmetrically (as shown on floor plan drawings) to provide a more full sound field.   
D. Remote Volume Controller (RVC)

1. Install the RVC at the location shown on the drawing.

2. Install the RVC and its cabling according to manufacturer instructions.

E. Audio Recorder

1. Install the Audio recorder at the location shown on the drawing.

2. Connect the line output from the amplifier to the input port on the recorder.

3. IF the recorder is not located in an accessible space, connect the Ethernet port to a data jack and switch or the RS 232 to an AV controller to allow remote control.  Also, send the line out from the recorder to the location of the PC that will be used for editing or permanent storage or loop back to one of the inputs on the amplifier to enable playback.  If a second Ethernet port is needed for streaming the audio to a NAS or live stream ensure that the Ethernet port is connected to a jack and switch.  

4. Include cables and plates required to send the audio to and from the recorded as needed and to ensure an aesthetic installation.  No cables shall be dangling or penetrate through a wall or ceiling without a plate or proper grommet.  Include these connections even if not indicated on the input plates mentioned in this specification.
F. Projector/Display and screen  

1. When mounting projectors beware that bulbs often are not in the center and therefore aligning the center of the mount and the screen will cause the image to be off center.  Submit an RFI prior to install to confirm the proper alignment. If installation proceeds prior to this RFI and corrections need to be made, contractor will do so at his own risk and no added costs to owner.

2. Submit an RFI prior to installation for instruction on distance and height even if the drawings provide instructions.  Since each projector has a different throw factor and details are used on other projects an RFI for this specific project is required for a proper determination of distance and height.  If installation proceeds prior to this RFI and corrections need to be made, contractor will do so at his own risk and no added costs to owner.   

3. Prior to completion of install adjust the settings on the projector/display for the environment.  For example: On a projector adjust for ceiling mount and adjust lamp settings as required for best picture.
4. Focus for picture clarity and zoom for largest size possible on the screen.

5. Minimize the use of keystone to square picture.
6. Adjust the wall screen settings for best picture possible.
7. Select the best color enhancement and adjust manually as needed.
8. Set the lamp mode to “low” to allow the longest life with the lamp.
9. When the adjustments are complete, the end user shall be able to turn the projector on and use immediately without any adjustments.

10. Use a video test generator to accurately test and calibrate the projector/display image use at minimum a crosshatch pattern, H pattern, alternating pixels, and color bars.  Demonstrate to a representative of the architect, engineer, or owner the steps used.  If this demonstration does not take place and representative does their own test and finds the image has not been calibrated or set up the contractor will have to correct at no additional costs to the owner and will have proceeded at his own risk and cost.  If the representative has to adjust the image in place of the contractor a back charge may be billed to contractor.   

11. Document during installation and furnish in close out package a spreadsheet listing device locations with serial, MAC addresses, and IP addresses.  If IP addresses are not assigned by installer then provide a column for owner to insert.
12. During training show how to clean filters and replace bulbs if projectors are used and include this instruction in the site specific instructions.

13. Ensure the screen is not mounted in front of any obstacles and will have the ability to completely open.  Also ensure that air conditioning vents are not behind or near the screen which will cause it to move.  If an obstruction or vent conflict is present submit an RFI for a solution prior to install.  If installation proceeds prior to this RFI and corrections need to be made, contractor will do so at his own risk and no added costs to owner.  

G. Speakers  

1. Install speakers in the ceiling and terminate to the amplifier and speakers in accordance with the manufacturer instructions.
3.2 LABELING

A. Any horizontal cable, backbone  cables, or cables between plates and devices shall be labeled at both ends with matching labels.  
1. At each end both the cable and the termination field/device/plate shall be labeled.  

2. The matching label shall indicate which devices/plates are connected or what ports the cable is landed on in a termination field.  

3. The labeling shall follow a consistent format throughout the project. 
B. All devices/plates/termination fields shall be labeled with a unique identifier.  

C. Electronic devices shall be labeled with MAC and IP addresses.      
D. Labels shall be adhesive phenolic black with white engraved text or engraved directly onto device/plate/termination field.
3.3 POWER REQUIREMENTS FOR LOW VOLTAGE 
A. Power shall be at same elevation as low voltage outlets U.O.N. in detail drawings.  All AV devices and outlets are to have power within 6”.   Any  exclusion must be specifically stated on the drawings.  If drawings do not show a power outlet next to or if the power is at a distance or height other than this specification submit an RFI to find out if the power is required or needs relocated.  IF an RFI is not submitted prior to work commencing and the power needs adjusted it will be done at no extra cost to owner. 
B. Power circuits for AV input plates shall be different from the ceiling power with the projector.  If drawings do not show a different circuit submit an RFI before installation.  IF an RFI is not submitted and a ground loop effects the audio or video in any way it will be repaired at no extra cost to owner.
C. Power at equipment racks shall be dedicated circuits.  If drawings do not show a different circuit submit an RFI.  IF an RFI is not submitted prior to work commencing and the power needs adjusted it will be done at no extra cost to owner.

3.4 DOCUMENTATION
A.
Submit to owner within 10 days of completion a closeout package containing:

1. Hard copy and electronic copy of Warranties – Warranties shall clearly indicate which products are covered and the terms.  The documentation shall also give instructions how to implement the warranty and contact information. Submit the manufacturer warranties as well as a contractor warranty per contract terms.

2. Hard copy and electronic copy of manufacturer operations and maintenance manuals.  Electronic copy shall be in PDF format.  IF charts or forms are to be filled out specific for the project this shall be done before giving to owner and the electronic format shall be editable.
3. Hard copy and electronic copy of SITE SPECIFIC instruction sheets for end users.  These instructions sheets shall be condensed versions of instructions from manuals and geared towards the end user in specific.  They shall not exceed 3 letter size pages printed front and back.  If manufacturer already has instruction sheets complete site specific details (such as serial numbers, IP addresses, and room numbers, etc.).  Include in bid the labor to create a sheet if one is not already available.  Electronic copies are to be in PDF format as well as original software format (WORD, PUBLISHER, etc.).

4. Hard copy and electronic copy spreadsheet of system electronics – The spreadsheet shall be in Excel format and shall have the following columns:

a) Manufacturer – this column is to be completed before delivering

b) Part Number– this column is to be completed before delivering

c) Description– this column is to be completed before delivering

d) Serial Number– this column is to be completed before delivering

e) MAC address– this column is to be completed before delivering

f) IP Address – If assigned by contractor complete before delivering

g) Location/Room Number – if installed by contractor complete before delivering

h) Notes – Include notes about purpose or special tools or procedures that owner needs to know about.  This column is to be completed before delivering

5. Electronic pictures – include a disk with pictures of the installation in JPEG format.  File names for pictures shall include a description of the picture and its location.  Include representations of the following items in the pictures:

a) Fire stop penetrations

b) Grounding connections

c) Outlet plates

d) Speaker and device terminations

e) Mounted amplifiers
f) Electronics & Racks
6. Hard copy and electronic configuration report and files – print reports of device configurations and include in PDF and Microsoft Office program on the disk.  Also include on the disk saved copies of configurations and software used to create the configurations.  A template is acceptable if multiple devices are similar.  Include instructions of what to adjust for each specific device when using a template.

7. Hard copy and electronic as-built Drawings – Hard copy shall be half size architectural and the electronic copy shall be full size and to scale in PDF and Visio 2000 or 2003
 and ACAD formats.  Symbols and text within the Visio document shall be selectable for relocating and editing; the floor plan walls do not have to be selectable.  Include the following in the drawing package
a) Floor plan base with symbols for outlets, device locations, and termination fields.  Text for labels and room numbers. 
b) Representation of pathway routing indicate wall and ceiling penetration locations 
c) Elevations or detail drawings of conduit banks, racks, and termination panels/boards with labels

d) Detail drawings showing terminations
B. The documentation listed above is to be presented in either separate binders or one large binder.  The binders are to have the printed hard copies and a pocket with a CD containing electronic versions of the documentation. The binders shall have a cover page and table of contents.  Furnish 5 copies of each binder.
3.5 IN-SERVICE TRAINING
A. Furnish in-service training with the system. The sessions shall facilitate the training of personnel in operating and maintaining equipment and administrative controls. 

B. Site specific end user instruction sheets shall be provided at the time of training.  See the notes under documentation in this specification for a description and instructions.
3.6 CLOSEOUT
A. As a prerequisite to final acceptance, an owner chosen representative shall inspect the installation and the representative has to sign off on the installation verifying that it is according to this specification and standards.
B. If multiple systems are installed, the inspector shall randomly select 2-3 rooms and do a complete system inspection.  If a room fails the inspection will stop and contractor shall correct.  One follow up inspection will take place and any additional will be back charged to cover the expense of the inspecting party.

C. As a prerequisite to final acceptance, send electronic copies of the documentation mentioned in this specification to (ENTER E-MAIL ADDRESS) so they can be added to the client database.  A project will not be considered closed until this documentation is sent.  Call (ENTER PHONE NUMBER) to attain information to ftp if files are too large to e-mail.

**END OF SECTION 27 41 16.51**

�Change the last number to reflect the type of project:





27 41 16.25 – For Restaurants and Bars


27 41 16.28 – For Conference Rooms


27 41 16.29 – For Board Rooms


27 41 16.51 – For Classrooms


�Remember to adjust the footer to reflect project.


� Every project will have at least 1 Input Station (IN1).  


If IN2 & IN3 are not used then delete.  


If all rooms do not have the same type of plate then either add additional descriptions (IN 4, IN5,…) or change text to read, “In room # at Input Station #1 (shown  on the drawing…”


�Remember to coordinate with electrical engineer to have electrical outlets placed next to each input station outlet. Codes typically require 18”AFF or 15”BOB.  Remember to account for counters or other architectural obstacles.


�Outlet boxes should be covered in another specification.  Coordinate with the designer.  Ensure the box is as deep as possible.  It is recommended to oversize outlet box and then downsize to 3 gang with a p-ring due to cable slack.  Always use at least 3 gang to allow for data, audio, and video.  


This can be changed to a 1 gang, 2 gang, 4 gang, or 6 gang if needed.  An example item that can go into an outlet to exceed 3 gang is a USB connection for displays.  Any inserts not used at present can have the words: “Blank insert for future services”


�This insert will be used for data connectivity at the input station.  Coordinate this insert with data system designer.  This plate should have at least 4 ports.  Standards require 2 data jacks at each work area. The other two inserts will be for potential multi-media such as an F connector for CATV and a 3.5mm for an IR emitter. AV control and CATV scopes can be covered in another specification or added to this one.  If covered in another spec coordinate with the designer.  If the other two ports are not used then have data designer install blank inserts.


It is recommended to install data to all outlets even if audio only sources will be used since many devices use network connectivity.


�Insert appropriate #.  Plate options are in 2.1.  NOTE: The CVA50MX1 will accept 3 audio and 1 mic inputs.


�If insert #2 gives enough audio inputs for the system or this outlet and there are no video or auxiliary inputs then replace this text with words “Blank insert for future services”.  





NOTE:  If the system utilizes more than three audio sources (see the note in 2.1 how to accomplish this),  add text here saying which audio sources will go to the display and which will go directly into the amplifier.


�Complete Inputs 2 &3  as required or remove if not needed.  Copy and paste the text from input station 1 then adjust gang size and option #s as needed.  


Since the CVA50MX1 has the option of a microphone input you may want to have a dedicated outlet with only an XLR.  You can indicated on the drawings with a circle and the letter "M".  A description such as this should be added.


�This is optional.  If in the input stations you have included an XLR connection for a hardwired microphone or if there is no microphone in the system then this will be deleted.


�The description here is for the location of the projector/display or where the amplifier is located.  Use the words “Projector Location”, “Display Location”, or “AV Rack”


�If projector use the letter “P”.  IF display use the letters “TV”.  IF wall mount use the letters “AMP”.  IF rack mounted use the letters “AVR"


�Select either ceiling or wall mount.  IF the amplifier is for an audio only system and will be mounted to a desk or wall then delete this line.


�Delete if not using a ceiling mount. Or adjust if mounting a display from the ceiling.


�Select either pole or wall depending on the specifics for the project.


�This recorder is optional, if not required for this system then delete.  Also, this recorder may not be located at the amplifier or display.  If located elsewhere insert a new letter I (before the screens) and description as follows, "At the Recorder Station (shown on the drawing as a box with the letters "RS"), furnish and install an audio recorder as instructed in this specification."  If the recorder is located else where you will need to send the line audio from the amplifier to the recorder so remember to include the plates in the description above for the input plates and add a note saying how to label it or indicating its purpose.


�If the twisted pair receivers are baluns instead of faceplates consider installing an outlet with RJ 45 jacks and then patch into the baluns.  For sure do this if the ceiling is hard lid.  Remember to coordinate with electrical engineer for power at location,  It is recommended to install a quadplex power.  Also place on a circuit different from input stations to prevent ground loops.


�Select the appropriate option for this project or delete this line if it is an audio only solution.


�Delete this item if a projector is not being used.


�Insert the words used above for the projector/display or amplifier location.


Choose the appropriate option for this project or insert another 5-12VDC source that will connect to the CVA50MX1 and mute the audio when applied.  �If this project is not using this option delete this line.


�This number should be changed in accordance with the project requirements.  This number is given as a base accounting for the following people needing a hard copy:  Owner, Architect, Engineer, General Contractor, Electrician, Low Voltage Contractor, and IOR.  Consultants can use the electronic copy and to promote green some of the others listed can use electronic copy.  Make sure the IOR and actual contractor have hard copies to be used in the field. So the minimal number should be 2.


�Insert email address for the person responsible for gathering documentation. This could be the electrical engineer, technology consultant, or representative of the owner.


�NOTE: The CVA50MX1 is a 3audio and 1 mic input amplifier Therefore the system can have 3 single input inserts or 1 dual input and 1 single inserts. As well as 1 microphone input either hard cabled using the plate here or from a wireless microphone receiver. 





The video inputs will go directly to the projector and the audio into the CVA50MX1.





If the system requires more than three audio sources that is possible if audio inputs associated to video are passed through the display then “switched” to a single output from the display.  





Always have at least one audio input plate go directly into the amplifier to allow for audio only sources to be used without having the display turned on.   Mention in the scope of work in Part 1 which audio source will go directly into the amplifier.


�Select one option and include any other specifications for the actual unit that will be used.  NOTE: in some cases the receiver unit may actually be two parts.  For instance there may be an IR sensor located at the ceiling for detecting if the transmitter mic is in the room and then an RF receiver box. 


�Select one option and include any other specifications for the actual unit that will be used. 


�This is an optional item and if it is not needed then delete.  In addition, adjust the description here to match the actual specification and mounting option for the device that will be used.


�IF this project is audio only then delete this portion.   


Given here are descriptions for mounting a projector.  If a display will be attached replace the universal mount for the two ceiling options with the appropriate information for the specific display size that will be used and completely change the section for the wall mount.


�If a different color is preferred then change.


�If a different color is preferred then change.


�If a different color is preferred then change.


�If the system is audio only then delete this portion.  Otherwise, insert the technical specs for the  projector or display that will be used. 


IF specifying a projector include spare lamps or a MANUFACTURER lifetime warranty on the bulbs which will mean that owner will not have to pay for replacement bulbs only shipping and handling.





�If the system is audio only or using a display then delete the section for the screen.


�If an electric screen will be used adjust the spec accordingly mentioning the power requirements and the wall switch.  Remember to coordinate with the electrical engineer for power.  


�This size screen is ideal for a typical classroom (30’x30’) adjust according to standard AV practices using the 4-6-8 rule.  This rule determines the size of the screen by taking the farthest distance and dividing by 4 if viewers need to see fine details, 6 if viewers need to see basic PC files, and 8 if viewers need to see video.  The calculation will give the height of the screen then depending on whether 4:3 or 16:9 or 16:10 will be displayed will determine the width of the image.  It is recommended to use a 4:3 screen due to 4:3 sources will often either not fit or have to be shrunk to fit onto a 16:9 or 16:10 screen since the height is shorter.  16:9 and 16:10 will fit in a 4:3 and actually will be easier to see because the bottom will be higher.


�Remember to Coordinate with parties installing backing in walls and structural engineer.  Include other engineers and the architect that may be effected if hung from the ceiling or t-grid.


IF the screen is to be recessed into the ceiling grid add to this section the appropriate information.


�Shown here ar ohm speakers if the system will be 70 volt change the spec and include information about taps if separate.


�If the system requires 4 speakers change the quantity to two


�These are optional and if a not used then delete.


�This is optional and will only be used if the hard cabled  microphone input is selected above.  If the mic is not used or will be wireless then delete.  Adjust the length of the cable and  insert the specs for the microphone and stand as required.  You can have a lectern mic, boundary mic, ceiling mic etc.


�A different length may be specified, but this allows a presenter some space away from the wall outlet or to route through and around furniture


�Select the appropriate option for this project.  Ensure the source has a 5-12VDC output.  If connecting to a system designed by someone else coordinate this connection.


�This is optional and if not needed should be deleted.


�If using a 70 volt system may want to adjust this section with more specifics


�This is optional and if not used shall be deleted.


�Adjust this accordingly based on the actual recorder that will be used.


�This format is optional and depends whether the owner’s IT or maintenance department has and uses VISIO.


If the drawings are originally created in VISIO then refer the option to include ACAD files.


By requiring both it ensures the owner had options to access and store as well it ensures the contractor can not copy and paste your original work without updating and working with it.


�Insert email address and phone number for the person responsible for gathering documentation. This could be the electrical engineer, technology consultant, or representative of the owner.


�Match the ending specification with the same specification number used in Comment E1 at the top of the document.
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