((Specifier leave this line)) SBBC Design & Material Standards, January 01, 2010 Edition)

SECTION 16820 (27 41 16)
SOUND-FIELD CLASSROOM VOICE AMPLIFICATION

GENERAL

1.1 SECTION INCLUDES

A. A wireless, infrared classroom sound amplification system with all components needed to provide amplification of the teacher’s voice and other audio visual education technology equipment.

1.2 CODES, REFERENCES, REGULATORY REQUIREMENTS and STANDARDS
A. Federal Communications Commission.

B. Florida Building Code (FBC).

C. National Electric Code.
D. National Fire Protection Association Standards.

E. State Requirements for Educational Facilities (SREF).

1.3 SYSTEM DESCRIPTION-DESIGN REQUIREMENTS

A. A Sound-Field Classroom Sound Amplification System shall be installed in New Schools (elementary schools, middle schools, and high schools) and Comprehensive Needs projects at Existing Schools (elementary schools, middle schools, and high schools) in the following rooms:  All Classrooms, Instructional Spaces, and Media Center as described in the Ed Specs.
B. The number of speakers in a space shall be determined by the square footage of the space by dividing the room into equal areas and placing a ceiling mounted speaker in the center of each area.  The speaker locations shall provide uniform sound distribution regardless of the arrangement of teacher and students.  The speakers shall contain appropriate accommodations to prevent sound from bleeding between classrooms from the space above the finished grid ceiling.  Ceiling tile bridges shall be provided to carry the weight of the speakers on the ceiling grid and not on the ceiling tile itself.

C. In classrooms where TV Monitors are Utilized:

1. The preferred location of the receiver/amplifier shall be near the AV source (ie:  DVD, VCR, TV monitor), but not behind any obstruction (open doors, cabinets); this location keeps the unit out of traffic patterns and provides unobstructed reception of the infrared signal.  Mounting height shall be 6 feet AFF to the top of the amplifier.  Corner cabinet locations:  Receiver/amplifier may be built into casework.  A remote ceiling mounted 360-degree infrared dome sensor shall be provided with each system to insure optimal infrared reception for the system.

a. Locations without Monitors or Cabinets:  The receiver/amplifier shall be mounted 6 feet AFF to the top of the unit at a front corner location, not subject to obstructions or traffic patterns.

D. In Classrooms where Overhead Projectors are Utilized:

1. The VCR and receiver/amplifier are located on shelving, one on top of each other or side-by-side. Refer to the drawings for room arrangement and locations for Technology Enhancement equipment.  A remote ceiling mounted 360-degree infrared dome sensor shall be provided with each system to ensure optimal infrared reception for the system.  The instructional computer is also adjacent to the VCR and receiver/amplifier. This area is called the instructional area or teaching area.
E. Completely stand-alone location (i.e. column) or locations in the path of egress:  Receiver/amplifier shall be mounted 6’-8” AFF to the bottom of the unit.

1.4 SYSTEM DESCRIPTION-COMPONENTS

A. Provide a complete wireless infrared classroom voice amplification system.  The system shall include but not be limited to (per system):

1. One receiver/amplifier.

2. One pendant style wireless transmitter/microphone.

3. One handheld wireless student transmitter/microphone.

a. Elementary schools 100 percent of the systems shall have handheld transmitter/microphones.

b. Middle schools and high schools 25 percent of the systems shall have handheld transmitter/microphones.

4. External Dome Sensors:  Provide ceiling mounted dome 360-degree sensors including coaxial cable and brackets.
5. Speakers:  Provide ceiling recess mount acoustical speakers with sealed back cans, tile bridges, and appropriate connectors for attachment to receiver/amplifier and quick disconnect terminals on speakers.
B. Provide auxiliary inputs with independent control of level for each input for easy interface of television monitor or projector, TV/DVD, CD player, and computer so that the audio signal from those devices can be evenly distributed throughout the classroom.

C. Provide system wiring.

D. Provide internal battery charging system, and a power supply for the receiver/amplifier.

E. The system shall include all equipment, materials and labor necessary to install and test a complete system as described herein.

1.5 SUBMITTALS

A. Qualifications of installer (see 1.6 below).

B. Equipment and Material List including accessories:  Complete lists, descriptions and drawings of equipment and materials to be used.

C. Narrative of operation of system as provided.  Provide procedures necessary to tune the system for the room being utilized.
D. Manufacturer’s data on all products, including but not limited to:

1. Catalog cut sheets.

2. Roughing in diagrams.

3. Installation instructions.

4. Typical wiring diagrams and risers.

5. Drawings showing speaker locations.

6. As-built drawings.

E. Operation and maintenance manuals.

F. Installation Certificate:  Submit in closeout documents a letter from the manufacturer stating that the installation has been inspected by the manufacturer or the manufacturer’s representative.  The certification letter must state that the installation has been done in accordance with the manufacturer’s requirements and the warranty is in effect.  Submit for review.

1.6 QUALITY ASSURANCE

A. Installer Experience:  Minimum of 5 years experience in the installation of this type of system.

B. Installation Certification:  The contractor must submit in their close-out documents a letter from the manufacturer stating that the installation has been inspected by the manufacturer and state that the installation has been done in accordance with the manufacturer’s requirements and the warranty is in effect.

C. Source Limitations:  The primary products at each school or facility must be from a single manufacturer.  Provide primary products, including receiver/amplifier, microphones, dome sensor, and speakers, produced by the same manufacturer.  Provide secondary products only as recommended by manufacturer of primary products for use with the system specified.  If there is an existing soundfield system by one of the manufacturers specified in this section, already being used at any particular facility, then provide any new systems by the same manufacturer that is already being used (ie;  Classroom additions).
1.7 WARRANTY

A. Warrant the equipment to be new and free from defects in material and workmanship, and shall, within 5 years from date of Substantial Completion, repair or replace equipment found to be defective.

B. Manufacturer Repair or Replacement:  Maintain an office within 50 miles of the SBBC District Main Office, and provide local service to any site in SBBC within 24 hours of a reported incident.  Provide factory repair service and/or replacement for all units.  Provide replacement components delivered from the local office, and installed by local service personnel.

1.8 OWNER’S INSTRUCTION

A. Training By Manufacturer:  Provide on site training of school personnel for classroom teachers and others using and/or caring for the equipment.  Provide a DVD covering required instruction.  Provide a minimum of two 2-hour classes.  Total training must be completed within a maximum period of 30 day.
B. Provide a detailed Owner’s manual with each system.

1.9 MAINTENANCE

A. Extra Materials:  At each facility with 10 or more systems, provide an extra parts kit, 1 per facility including:

1. 2 Teacher microphones and 1 student microphone.

2. 8 Audio patch cables.

3. 4 Charging cradles and cables.

4. CD of User Manuals and Product Catalog.

PRODUCTS

1.10 MANUFACTURER

A. Acceptable Manufacturers:  Subject to compliance with the specified requirements, provide products by one of the following:

1. (Basis of Design):  Audio Enhancement, 14241 South Redwood Road, Bluffdale, UT 84065, phone:  (801) 254-9263, fax:  (801)-254-3802, email:  audioenhancement.com.
2. LightSPEED Technologies, 11509 SW Herman Road, Tualatin, Oregon 97062, phone:  (800) 732-8999, fax:  (503) 684-3197, email:  lightspeed-tek.com.
3. Frontrow, 2080 Lakeville Highway, Petaluma, CA 94953, phone:  (800) 227-0735, fax:  (707) 781-9415, email:  gofrontrow.com 

B. Substitutions:

1. Will be considered by the Project Consultant and Owner when submitted per requirements of Division-0, Division-1, and Section 01630-Product Substitution Procedures.
1.11 RECEIVER/AMPLIFIER:

A. Characteristics:
	Manufacturer
	Model
	Power
	Frequency Response
	Signal-to-Noise Ratio
	SF/Room
	# of Speakers

	Audio Enhancement

(AE)
	(A) Elite II
	30 W
	50 Hz to 15 KHz
	> 90 dB
	-750
	Two

	“
	(B) Achiever
	30 W
	50 Hz to 15 KHz
	>90 dB
	750-1,000
	Four

	“
	(C) Ultimate II
	50 W
	40 Hz to 20 KHz
	>65 dB
	1,000-1,600
	Six

	“
	(D) Innovator
	100 W
	40 Hz to 20 KHz
	>65 dB
	1,600+
	Eight

	
	
	
	
	
	
	

	FrontRow

(FR)
	(A) ProDigital 940R
	20W
	50 Hz to 20 KHz
	>65 dB
	-750
	Two

	
	(B) ProDigital 940R
	20W
	50 Hz to 20 KHz
	>65 dB
	750-1000
	Four

	
	(C) N/A

Frontrow does not offer a unit appropriate for this category.
	N/A
	N/A
	N/A
	1,000-1,600
	Six

	
	(D) N/A

Frontrow does not offer a unit appropriate for this category.
	N/A
	N/A
	N/A
	1,600+
	Eight

	
	
	
	
	
	
	

	LightSPEED

(LS)
	(A) 820
	24 W
	40 Hz to 20 KHz
	>73 dB
	-750
	Two

	“
	(B) 850
	48 W
	40 Hz to 20 KHz
	>73 dB
	750-1,000
	Four

	“
	(C) 880
	72 W
	40 Hz to 20 KHz
	>73 dB
	1,000-1,600
	Six

	“
	(D) N/A

LightSPEED does not offer a unit appropriate for this category.
	N/A
	N/A
	N/A
	1,600+
	Eight


B. Energy Use/ Environmental Features:

	Mfr.
	Model
	Energy Star Rated
	Power Saver (system powers down after pre-set time)
	Digital 
	Lead Free/ RoHS Compliant
	# of Batteries in Teacher Mic
	Smart Sensor (senses if correct batteries are in charger)
	Weight of Teacher Mic w/ Batteries

	AE
	(A) Elite II
	No
	No
	No
	No
	Two
	Yes
	5.28 oz.

	“
	(B) Achiever
	No
	No
	No
	No
	Two
	Yes
	5.28 oz.

	“
	(C) Ultimate II
	No
	No
	No
	No
	Two
	Yes
	5.28 oz.

	“
	(D) Innovator
	No
	No
	No
	No
	Two
	Yes
	5.28 oz.

	
	
	
	
	
	
	
	
	

	FR
	(A) ProDigital 940R
	Yes
	Yes
	Yes
	Yes
	One
	Yes
	3.0 oz

	
	(B) ProDigital 940R
	Yes
	Yes
	Yes
	Yes
	One
	Yes
	3.0 oz

	
	(C) N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	(D) N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	
	
	
	
	
	
	

	LS
	(A) 820
	Yes
	No
	No
	No
	Two
	No
	3.7 oz

	“
	(B) 850
	Yes
	No
	No
	No
	Two
	No
	3.7 oz

	“
	(C) 880
	yes
	No
	No
	No
	Two
	No
	3.7 oz

	“
	(D) N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	No
	N/A


C. Preferred Characteristics:

	Mfr.
	Model
	Teacher Mic. w/ Remote Control
	Intercom Annouce-ment Mutes Soundfield
	Media Volume automattic. lowers when Teacher Speaks
	Teacher

Mic. Gain Adjust-ment
	Student Mic. w/ Media Input & Volume Control

	AE
	(A) Elite II
	No
	Yes w/ extra add-on adapter
	No
	Yes
	Yes

	“
	(B) Achiever
	Yes
	Yes w/ extra add-on adapter
	No
	Yes
	Yes

	“
	(C) Ultimate II
	Yes
	Yes w/ extra add-on adapter
	Yes
	Yes
	Yes

	“
	(D) Innovator
	Yes
	Yes
	Yes
	Yes
	Yes

	
	
	
	
	
	
	

	FR
	(A & B) ProDigital
	No
	Yes w/ extra add-on adapter
	No
	No
	No

	“
	(C & D) N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	
	
	
	
	
	

	LS
	(A) 820
	No
	No
	No
	No
	No

	“
	(B) 850
	No
	Yes
	No
	No
	No

	“
	(C) 880
	No
	Yes
	Yes
	No
	No

	“
	(D) N/A
	N/A
	N/A
	N/A
	N/A
	N/A


D. Controls/Connections:

	Manufacturer
	Model
	Controls
	Connections

	Audio Enhancement
	(A) Elite II
	3 Volume Controls

2 Band Equalizer

2 Speaker Volume Controls

1 Power Switch
	5 Auxiliary Inputs for TV/DVD, CD, Computer, & MP3

Dedicated Line Output

4 Speaker Connections

	“
	(B) Achiever
	2 Volume Controls

2 Band Equalizer

2 Speaker Volume Controls

1 Power Switch


	4 Auxiliary Inputs for TV/DVD, CD, Computer, & MP3

Dedicated Line Output

4 Speaker Connections

	“
	(C) Ultimate II
	2 Volume Controls

3 Band Equalizer

4 Speaker Volume Controls

1 Power Switch

4 Auxiliary Inputs

Voice Mute On/Off


	4 Stereo Auxiliary Inputs for TV/DVD, CD, Computer, and MP3

Dedicated Line Output

8 Speaker Connections

Infrared Level Control

Teacher Voice Mute

	“
	(D) Innovator
	4 Volume Controls

3 Band Equalizer

8 Speaker Volume Controls

1 Power Switch

4 Auxiliary Inputs

Voice Mute On/Off


	4 Stereo Auxiliary Inputs for TV/DVD, CD, Computer, and MP3

Dedicated Line Output

8 Speaker Connections

PA Input for either 70V or 25V Signal

9-Pin D-Sub Connector-RS-232 Control

Infrared Level Control

	
	
	
	

	FrontRow
	(A & B) ProDigital
	Front:
1 power/standby switch

2 Microphone volume controls

2 Auxiliary audio volume controls

1 OptiVoice switch

Back:
1 Auxiliary audio out volume control
	2 Stereo auxiliary Inputs for TV/DVD, Computer

Dedicated Line Output

4 Speaker connections

3 IR sensor connections

1 transmitter charge jack

	
	
	
	

	LightSPEED
	(A) 820
	2 Volume Controls

8 Band Equalizer

2 Audio Input Volume Controls

1 Power Switch

1 Audio Output Volume Control
	2 Dual RCA Auxiliary Inputs for TV/VCR, DVD, & CD

2 Speaker Connections

2 Charging Jacks for Internal Charging of Microphones

1 Sensor Input Connection (ability to power 3 sensors)

	“
	(B) 850
	2 Volume Controls

8 Band Equalizer

3 Auxiliary Input Volume Controls

4 Speaker On/Off Switches

2 Audio Output Volume Controls

1 Power Switch

PageFirst Sensitivity Adjustment
	3 Auxiliary Inputs for TV/VCR, DVD, & CD

4 Speaker Connections

1 PageFirst Connection (emergency page override)

2 Audio Outputs for ALD’s or Recording Devices

2 Charging Jacks for Internal Charging of Microphones

2 Sensor Inputs (ability to power 6 sensors)

	“
	(C) 880
	2 Volume Controls

8 Band Equalizer

6 Speaker Volume Controls

6 Speaker On/Off Switches

1 Power Switch

4 Auxiliary Input Volume Controls

Voice Mute On/Off

PageFirst Sensitivity Adjustment
	4 Auxiliary Inputs for TV/VCR, DVD, & CD

6 Speaker Connections

1 PageFirst Connection (emergency page override)

2 Audio Output for ALD’s or Recording Devices

2 Charging Jacks for Internal charging of Microphones

2 Sensor Inputs (ability to power 6 sensors

	“
	(D) N/A
	N/A
	N/A


1. All systems must be infrared.

2. In rooms 1,000 square feet or greater:  All systems must decrease level of multi-media presentation when teacher speaks.  This must be done actively, only quieting the multi media when the teacher is actually talking into the microphone.

3. All systems must be connected to the intercom system and must mute classroom Sound-Field system audio during an intercom announcement.

1.12 MICROPHONES

A. Teacher:  2-Channel, infrared, wireless, integrated pendant style transmitter/microphone (worn around teachers neck) with characteristics as follows:

1. Manufacturer:

a. Audio Enhancement:  Model:  AERC-07, Size:  Teardrop, 4 inch h. x 3 inch w..
b. LightSPEED:  Model LT-71 LightMic, size:  Rectangular, 1.375 inch w. x 4.625 inch h. x 1 inch d..
c. Frontrow:  Model:  940TM, 1/4-Round, 11 inch w x 6 inch h.

2. Sub-Carrier Frequencies:  2.06MHz & 2.56MHz switchable.

3. Audio Distortion:  <1.0 percent (<4OkHz deviation @ KHz).

4. Microphone Input Impedance:  2.2Kohms.

5. Auxiliary Microphone Input Jack:  3.5mm.

6. Built-In Microphone:  Unidirectional electrets.

7. Power:  2-“AA” NiMH Rechargeable Batteries.

8. Internal Battery Charger with battery charging port and plug in transformer.
B. Student:  Provide a 2-channel, infrared, wireless, handheld, integrated pendant style transmitter with characteristics as follows:

1. Manufacturer:

a. Audio Enhancement; Model:  AEH-07
b. LightSPEED:  Model HM-70.
c. Frontrow:  Model:  940H.

2. Sub-Carrier Frequencies:  2.06MHz & 2.56MHz switchable.

3. Audio Distortion:  <1.0 percent (15kHz deviation @1kHz).

4. Microphone Element Type:  Uni-directional, dynamic.

5. Power:  2-“AA” NiMH or Alkaline rechargeable batteries.

6. Internal battery charger with battery charging port and plug in transformer.
1.13 EXTERNAL DOME SENSOR:

A. Provide senor with characteristics as follows:

1. Manufacturer:

a. Audio Enhancement:  Model EDS-07
b. LightSPEED:  Model IR-SR70F.
c. Frontrow;  Model:  940CS
2. Power:  Powered by receiver.

3. 360-degree Reception Angle, Ceiling mounted dome sensor.

4. Cable:  Minimum 50 feet, plenum rated Co-Ax.

5. Mounting:  Metal bracket.

6. Internal construction of diodes in 360-degree sensor shall provide a No Audio Dropoff Guarantee.
1.14 SPEAKERS:

A. Provide senors with characteristics as follows:

1. Manufacturer:

a. Audio Enhancement:  Model CSWC8.

b. LightSPEED:  Model DRQ.
c. Frontrow;  Model:  Ceiling Speaker.
1) Power Rating:  30 watts RMS/45 watts max.

2) 8 ohms.

3) Frequency Response:  60-20,000Hz.

2. Type:  Ceiling Mount.

a. Power rating:  35-Watts RMS/70 Watts Max.

b. 8 Ohms.

c. 63-20,000 Hz.

d. Quick connect/disconnect speaker terminals.

e. Integrated speaker back cans to prevent bleed over between rooms.

f. Tile Bridges:  20 gage stainless steel tile bridge to transfer load of speaker to ceiling grid and off of the tile itself.

g. Home run speaker connections from each individual speaker back to the amplifier where ever possible.
1.15 SYSTEM WIRING:

A. Provide Class 2 or better loudspeaker wiring.  Install appropriate wiring for the appropriate environment, e.g. provide plenum rated wiring if installed in a ceiling plenum.  Home run speaker connections from each individual speaker back to the amplifier.
B. Install all wiring in compliance with Section 17000-Voice, Data, and Video Structured Cabling Systems.
EXECUTION

1.16 INSTALLATION

A. Install in accordance with manufacturer’s installation instructions.

B. Hardware:  Loudspeaker grills shall be installed with hardware matching the color of the grills.  Grill color to match ceiling color.

C. Loudspeaker Grills:  Mount flush against the ceiling and enclosures shall be supported to the structure above.

D. Remote Infrared Receivers:  Mount at ceiling height in the center of the room for optimal infrared coverage.

E. Audio Amplifier Brackets:  Mount square and plumb, at the height recommended by the Manufacturer.

1.17 ADJUSTING

A. Final adjustment:  Upon completion, the system shall be clean, adjusted and left in perfect operating condition.

B. Provisions:  There shall be no audible components of hum, noise or distortion.
1.18 CLEANING

A. Remove unused materials and debris from the work and storage areas.  Leave areas in an undamaged and condition acceptable to the Owner.

END OF SECTION

The School Board of Broward County, Florida
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