Louisiana Army National Guard

Preliminary Review Documents

141st Readiness Center (RC)

Jackson Barracks, New Orleans, Louisiana   

Technical Specifications


Copyright 2000, The American Institute of Architects (AIA)

SECTION 16726 - PUBLIC ADDRESS AND MUSIC EQUIPMENT
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 SUMMARY

A. This Section includes equipment for amplifying, distributing, and reproducing sound signals.

1.2 DEFINITIONS

Retain abbreviation and terms that remain after this Section has been edited.

A. Channels:  Separate parallel signal paths, from sources to loudspeakers or loudspeaker zones, with separate amplification and switching that permit selection between paths for speaker alternative program signals.

B. Zone:  Separate group of loudspeakers and associated supply wiring that may be arranged for selective switching between different channels.

C. VU:  Volume unit.

1.3 SUBMITTALS

A. Product Data:  For the following:

Adjust list below to suit Project.

1. Preamplifiers.

2. Power amplifiers.

3. Microphone.

4. Equipment rack.

5. Loudspeakers.

B. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, based on input from installers of the items involved:

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

C. Field quality-control test reports.

D. Operation and maintenance data.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

B. Comply with NFPA 70.

C. Comply with UL 50.

1.5 COORDINATION

A. Coordinate layout and installation of system components and suspension system with other construction that penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, fire-suppression system, and partition assemblies.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

Retain above for nonproprietary or below for semiproprietary specification.  Refer to Division 1 Section "Product Requirements."

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

1. Alpha Communications.

2. Altec Lansing Technologies, Inc.

3. Atlas Soundolier; Atlas Sound.

4. Bogen Communications International, Inc.

5. Dukane Corporation; Communications Systems Div.

6. Electro-Voice, Inc.

7. Executone Information Systems, Inc.

8. Federal Signal Corporation; Electrical Products Division.

9. Peavey Electronics Corporation.

10. Rauland-Borg Corporation.

11. Whelen Engineering Company, Inc.

2.2 FUNCTIONAL DESCRIPTION OF SYSTEM

Descriptions below are offered as examples only.  Revise this Article to convey design intent to Contractor and Installer.

A. System Functions:  Include the following:

Delete functions in subparagraphs below that are not required and edit remaining descriptions to suit Project; add other functions as required.

1. Selectively connecting separate zones to different signal channels.

2. Selectively amplifying sound among various microphone outlets and other inputs.

3. Communicating simultaneously to all zones regardless of zone or channel switch settings.

4. Paging, by dialing an extension from any local telephone instrument and speaking into the telephone.

5. Producing a program-signal tone that is amplified and sounded over all speakers, overriding signals currently being distributed.

6. Reproducing high-quality sound that is free of noise and distortion at all loudspeakers at all times during equipment operation including standby mode with inputs off; and output free of nonuniform coverage of amplified sound.

2.3 EQUIPMENT AND MATERIALS

A. Coordinate features to form an integrated system.  Match components and interconnections for optimum performance of specified functions.

B. Equipment:  Modular type using solid-state components, fully rated for continuous duty, unless otherwise indicated.  Select equipment for normal operation on input power usually supplied at 110 to 130 V, 60 Hz.

2.4 PREAMPLIFIERS

A. Comply with TIA/EIA SE-101-A; either separately mounted or as an integral part of power amplifier.

B. Output Power:  Plus 4 dB above 1 mW at matched power-amplifier load.

C. Total Harmonic Distortion:  Less than 1 percent.

D. Frequency Response:  Within plus or minus 2 dB from 20 to 20,000 Hz.

E. Input Jacks:  Minimum of two.  One matched for low-impedance microphone; the other matchable to cassette deck, CD player, or radio tuner signals without external adapters.

F. Minimum Noise Level:  Minus 55 dB below rated output.

G. Controls:  On/off, input levels, and master gain.

2.5 POWER AMPLIFIERS

A. Comply with TIA/EIA SE-101-A.

Revise first paragraph below to suit Project.

B. Mounting:  Rack mounted.

C. Output Power:  70-W balanced line.

D. Frequency Response:  Within plus or minus 2 dB from 50 to 12,000 Hz.

E. Minimum Signal-to-Noise Ratio:  60 dB, at rated output.

F. Total Harmonic Distortion:  Less than 3 percent at rated power output from 50 to 12,000 Hz.

G. Output Regulation:  Less than 2 dB from full to no load.

H. Controls:  On/off, input levels, and low-cut filter.

I. Input Sensitivity:  Matched to preamplifier and providing full-rated output with sound-pressure level of less than 10 dynes/sq. cm impinging on speaker microphone or handset transmitter.

2.6 COMPONENTS

Parameters listed in this Article are typical values.  Performance and product characteristics vary among manufacturers.  Revise to suit Project.

A. Microphone:  Comply with TIA/EIA SE-105.

1. Type:  Dynamic, with cardioid polar or omnidirectional characteristic.

2. Impedance:  150 ohms.

3. Frequency Response:  Uniform, 50 to 14,000 Hz.

4. Output Level:  Minus 58 dB minimum.

5. Finish:  Satin chrome.

6. Cable:  C25J.

B. Equipment Rack:  Comply with TIA/EIA-310-D.  House amplifiers and auxiliary equipment in standard TIA/EIA 19-inch (483-mm) racks.

1. Group items of same function together, either vertically or side by side, and arrange controls symmetrically.

2. Power-Supply Connections:  Approved plugs and receptacles.

3. Arrange all inputs, outputs, interconnections, and test points so they are accessible at rear of rack for maintenance and testing, with each item removable from rack without disturbing other items or connections.

4. Blank Panels:  Cover empty space in equipment racks so entire front of rack is occupied by panels.

5. Enclosure Panels:  Ventilated rear and sides and solid top.  Use louvers in panels to ensure adequate ventilation.

6. Finish:  Uniform, baked-enamel factory finish over rust-inhibiting primer.

7. Power-Control Panel:  On front of equipment housing, with master power on/off switch and pilot light; and with socket for 5-A cartridge fuse for rack equipment power.

8. Service Light:  At top rear of rack with an adjacent control switch.

9. Vertical Plug Strip:  Grounded receptacles, 12 inches (300 mm) o.c. the full height of rack, to supply rack-mounted equipment.

10. Maintenance Receptacles:  Duplex convenience outlets supplied independent of vertical plug strip and located in front and bottom rear of rack.

11. Spare Capacity:  25 percent spare space capacity in rack for future equipment.

Coordinate paragraph and subparagraphs below with Drawings.

C. Cone-Type Loudspeakers:  Comply with TIA/EIA SE-103.

1. Minimum Axial Sensitivity:  TIA/EIA pressure rating of 45 dB.

2. Frequency Response:  Within plus or minus 3 dB from 50 to 15,000 Hz.

3. Size:  8-inches (200 mm) with 1-inch (25-mm) voice coil and minimum 5-oz. (140-g) ceramic magnet.

4. Minimum Dispersion Angle:  100 degrees.

5. Rated Output Level:  10 W.

6. Matching Transformer:  Comply with TIA/EIA-160.  Full-power rated with four TIA/EIA standard taps.  Maximum insertion loss of 0.5 dB.

7. Surface-Mounting Units:  Ceiling, wall, or pendant mounting, as indicated, in steel back boxes, acoustically dampened.  Front face of at least 0.0478-inch (1.2-mm) steel and whole assembly rust proofed and shop primed for field painting.

Revise finish description below to suit aesthetic requirements.

8. Flush-Ceiling-Mounting Units:  In steel back boxes, acoustically dampened.  Metal ceiling grille with white baked enamel.

D. Microphone Outlet:  Three-pole, polarized, locking-type, microphone receptacles in single-gang boxes.  Equip wall outlets with brushed stainless-steel device plates.  Equip floor outlets with gray tapered rubber or plastic cable nozzles and fixed outlet covers.

E. Conductors and Cables:  Jacketed, twisted pair and twisted multipair, untinned solid copper.

1. Insulation for Wire in Conduit:  Thermoplastic, not less than 1/32 inch (0.8 mm) thick.

2. Microphone Cables:  Neoprene jacketed, not less than 2/64 inch (0.8 mm) thick, over shield with filled interstices.  Shield No. 34 AWG tinned, soft-copper strands formed into a braid or approved equivalent foil.  Shielding coverage on conductors is not less than 60 percent.

3. Plenum Cable:  Listed and labeled for plenum installation.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Wiring Method:  Install wiring in raceways except within consoles, cabinets, desks, and counters and except in accessible ceiling spaces and in gypsum-board partitions where cable wiring method may be used.  Use plenum cable in environmental air spaces including plenum ceilings.  Conceal cables and raceways except in unfinished spaces.

B. Install exposed cables parallel and perpendicular to surfaces or exposed structural members, and follow surface contours.  Secure and support cables by straps, staples, or similar fittings so designed and installed to avoid damage to cables.  Secure cable at intervals not exceeding 30 inches (760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, or fittings.

C. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points with no excess.  Use lacing bars in cabinets.

D. Control-Circuit Wiring:  Install number and size of conductors as recommended by system manufacturer for control functions indicated.

E. Separation of Wires:  Separate speaker-microphone, line-level, speaker-level, and power wiring runs.  Install in separate raceways or, where exposed or in same enclosure, separate conductors at least 12 inches (300 mm) for speaker microphones and adjacent parallel power and telephone wiring.  Separate other intercommunication equipment conductors as recommended by equipment manufacturer.

F. Splices, Taps, and Terminations:  Arrange on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

G. Match input and output impedances and signal levels at signal interfaces.  Provide matching networks where required.

H. Identification of Conductors and Cables:  Color-code conductors and apply wire and cable marking tape to designate wires and cables so they identify media in coordination with system wiring diagrams.

I. Wall-Mounting Outlets:  Flush mounted.

J. Floor-Mounting Outlets:  Conceal in floor and install cable nozzles through outlet covers.  Secure outlet covers in place.  Trim with carpet in carpeted areas.

K. Conductor Sizing:  Unless otherwise indicated, size speaker circuit conductors from racks to loudspeaker outlets not smaller than No. 18 AWG and conductors from microphone receptacles to amplifiers not smaller than No. 22 AWG.

L. Speaker-Line Matching Transformer Connections:  Make initial connections using tap settings indicated on Drawings.

M. Connect wiring according to Division 16 Section "Conductors and Cables."

3.2 GROUNDING

Revise this Article to suit system requirements.  Include grounding electrodes for special applications only.

A. Ground cable shields and equipment to eliminate shock hazard and to minimize ground loops, common-mode returns, noise pickup, cross talk, and other impairments.

B. Signal Ground Terminal:  Locate at main equipment cabinet.  Isolate from power system and equipment grounding.

C. Install grounding electrodes as specified in Division 16 Section "Grounding and Bonding."

3.3 FIELD QUALITY CONTROL

A. Perform the following field tests and inspections and prepare test reports:

1. Schedule tests with at least seven days' advance notice of test performance.

2. After installing public address and music equipment and after electrical circuitry has been energized, test for compliance with requirements.

3. Operational Test:  Perform tests that include originating program and page messages at microphone outlets, preamplifier program inputs, and other inputs.  Verify proper routing and volume levels and that system is free of noise and distortion.

4. Signal-to-Noise Ratio Test:  Measure signal-to-noise ratio of complete system at normal gain settings as follows:

a. Disconnect microphone at connector or jack closest to it and replace it in the circuit with a signal generator using a 1000-Hz signal.  Replace all other microphones at corresponding connectors with dummy loads, each equal in impedance to microphone it replaces.  Measure signal-to-noise ratio.

b. Repeat test for each separately controlled zone of loudspeakers.

c. Minimum acceptance ratio is 50 dB.

5. Distortion Test:  Measure distortion at normal gain settings and rated power.  Feed signals at frequencies of 50, 200, 400, 1000, 3000, 8000, and 12,000 Hz into each preamplifier channel.  For each frequency, measure distortion in the paging and all-call amplifier outputs.  Maximum acceptable distortion at any frequency is 3 percent total harmonics.

6. Acoustic Coverage Test:  Feed pink noise into system using octaves centered at 500 and 4000 Hz.  Use sound-level meter with octave-band filters to measure level at five locations in each zone.  For spaces with seated audiences, maximum permissible variation in level is plus or minus 2 dB.  In addition, the levels between locations in the same zone and between locations in adjacent zones must not vary more than plus or minus 3 dB.

7. Power Output Test:  Measure electrical power output of each power amplifier at normal gain settings of 50, 1000, and 12,000 Hz.  Maximum variation in power output at these frequencies must not exceed plus or minus 1 dB.

8. Signal Ground Test:  Measure and report ground resistance at pubic address equipment signal ground.  Comply with testing requirements specified in Division 16 Section "Grounding and Bonding."

B. Retesting:  Correct deficiencies, revising tap settings of speaker-line matching transformers where necessary to optimize volume and uniformity of sound levels, and retest.  Prepare a written record of tests.

C. Inspection:  Verify that units and controls are properly labeled and interconnecting wires and terminals are identified.  Prepare a list of final tap settings of paging speaker-line matching transformers.

3.4 ADJUSTING

A. On-Site Assistance:  Engage a factory-authorized service representative to provide on-site assistance in adjusting sound levels, resetting transformer taps, and adjusting controls to meet occupancy conditions.

3.5 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain public address and music equipment.
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