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SECTION 16727 - SOUND-MASKING EQUIPMENT

PART 1 -  GENERAL

1.1 SUMMARY

A. This Section includes electronic noise generators, amplifiers, wiring, loudspeakers, controls, and auxiliary components to generate, amplify, distribute, and reproduce digitally synthesized and stabilized pink background noise to improve speech privacy in zones of coverage.

1.2 DEFINITIONS

A. Test and Calibration Conditions:  Spaces completely furnished but unoccupied, lights and HVAC systems on, HVAC system testing and balancing completed, ceiling components in place.

B. Covered Spaces:  Spaces above which sound-masking speakers are installed.

C. Pink Noise:  Random noise signal with equal energy in each octave.

D. Sound Masking:  Covering up of one sound by another.

1.3 SYSTEM DESCRIPTION

Edit this Article to indicate extent of system coverage required.  Coordinate with Drawings to indicate extent of system or individual zones to be covered.  Revise number of channels and modify number of zones to suit Project.  See Evaluations.

A. Zones:  [Single] [Multiple]-zone coverage.

Select one of first two paragraphs below to specify number of channels.  See Evaluations.

B. Channels:  Single channel of masking sound to each zone.

C. Channels:  Separate channel of masking sound to each of [two] [three] <Insert number> groups of speakers in each zone.

D. Signal Levels:  Individually adjustable for each of 14 one-third octave bands centered at 200 through 4000 Hz, for sound-masking noise channels.

First paragraph and subparagraphs below specify system performance for typical office occupancies.  Revise to suit other applications.

E. Sound-Power Level Produced by System:  Match NC 40 contour between 400 and 2000 Hz, with smooth roll-off above and below those frequencies.

1. Initial Level:  40 dB, A-weighted.

2. Final Adjusted Level:  40 to 50 dB, A-weighted.  Determine final level for each space individually by measurement as specified in Part 3.

3. Measurements:  Made under calibration conditions.

F. Maximum Local Variance of Sound-Power Level:  6 dB for the 500-Hz octave band and 3 dB for the 1000-, 2000-, and 4000-Hz octave bands for 75 percent of the locations in covered spaces.

G. Maximum Average Range of Sound-Power-Level Deviation:  2 dB in the 250-, 2000-, and 4000-Hz octave bands and 1.5 dB for the 500- and 1000-Hz octave bands for all locations.

H. Directional Effect:  People in covered spaces under calibration conditions cannot determine source of masking sound.

I. Uniformity with Respect to Time:  One-minute, time-averaged, sound-pressure level of any octave band of masking sound from 250 to 8000 Hz remains constant in each covered space to within a standard deviation of 2 dB when measured over a 30-minute period.

J. Sound Quality:  No audible hum or noise from this system in covered spaces when noise generators are off and power amplifiers are on with input volume controls set at 50 percent.

1.4 SUBMITTALS

A. Product Data:  Include nationally recognized testing laboratory listing data for each type of sound-masking component indicated.

B. Shop Drawings:  Dimensioned plans and elevations showing minimum clearances and installed features and devices for system components.  Show types and locations of masking speakers and their wiring connections, channel assignments, and axis orientations.  Show ducts, beams, and other significant sound-reflecting and -absorbing elements in ceiling space and show locations of partitions below ceiling.  Include a diagram showing interconnection of major system components for each zone and channel.

1. Wiring Diagrams:  Power, signal, and control wiring.

C. Field quality-control test reports.

D. Operation and maintenance data.

1.5 QUALITY ASSURANCE

A. Installer Qualifications:  A qualified installer, approved by the manufacturer to install manufacturer's products.

Revise response time in first paragraph below to suit Project.

B. Manufacturer Qualifications:  A prime system manufacturer who maintains or sponsors a service center capable of providing training, parts, and emergency maintenance and repairs at Project site with a 24-hour maximum response time.

C. Source Limitations:  Obtain equipment components from a single source who assumes responsibility for compatibility of items used.

D. 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 indicated use.

E. Comply with NFPA 70.

F. Comply with UL 813, unless more stringent requirements are specified in Part 2.

1.6 COORDINATION

A. Coordinate quantity and arrangement of speaker assemblies with ceiling space configuration and with components occupying ceiling space, including structural members, pipes, air-distribution components, raceways, cable trays, recessed lighting fixtures, and other items.

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. Acentech, Inc. (East).

2. Acentech, Inc. (West).

3. Atlas/Soundolier; Atapco Security & Communications Group.

4. Dukane Corp.; Communications Systems Div.

5. Dyna-Sound, Inc.

6. Lyntec.

7. Sound Advance Systems.

8. <Insert manufacturer.>

2.2 PRODUCTS AND EQUIPMENT

A. Components:  Modular plug-in, heavy-duty, industrial-grade integrated circuit devices.

B. AC Supply Voltage Tolerance:  105 to 130 V with no degradation of system performance.

C. Protection from Power Line Surges:  Integral surge suppressors listed under UL 1449; complying with IEEE C62.41, Category B.

D. Component Housings:  Suitable for mounting in standard 19-inch (480-mm) relay racks, with connections at rear and controls either on rear panel or protected by a screw-fastened security cover.

2.3 NOISE GENERATOR AND FILTER UNITS

A. Pink Noise Generator:  Output octave bands from 30 to 4000 Hz.

B. Filters for One-Third Octave Bands:  Adjustable from 10 dB of boost to 10 dB of cut at each center frequency.

C. High-Pass Filter:  Approximate range of cutoff adjustment is 37 to 400 Hz.

D. Low-Pass Filter:  Approximate range of cutoff adjustment is 3.4 to 20 kHz.

E. High-Cut Filter:  Approximate range of cutoff adjustment is 180 to 9000 Hz with slope varying to 12 dB per octave.

2.4 POWER AMPLIFIERS

A. Power Amplifiers:  Comply with EIA SE-101-A, and have the following minimum features:

1. Mounting:  Rack mounted.

2. Output Regulation:  Less than 2 dB from zero to full load.

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

4. Signal-to-Noise Ratio:  60 dB or greater, at rated output.

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

2.5 MASKING SPEAKER ASSEMBLIES

A. Speakers:  Comply with EIA SE-103; cone type, with the following minimum features:

1. Minimum Axial Sensitivity:  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. (142-g) ceramic magnet, unless otherwise indicated.

4. Dispersion Angle:  100 degrees.

5. Rated Output Level:  10 W.

B. Configuration:  Dual 8-inch (200-mm) and dual 5-inch (125-mm) units mounted on metal baffles and arranged for optimum, multidirectional, angular sound distribution.  Arrange units for suspension from the building structure above the ceiling.

C. Matching Transformers:  Comply with EIA-160, full-power rated with 4 standard taps, and a maximum insertion loss of 0.5 dB.

2.6 WIRE

A. Speaker Wire:  Untinned, twisted-pair, solid-copper wire with PVC jacket; listed and labeled for environmental air plenums where cable is indicated in plenum spaces and not in raceway.

2.7 COMPONENT MOUNTING RACKS

A. Configuration:  Comply with EIA-310-D.  Factory-fabricated units designed for interchangeable mounting, forced or convection air cooling, wiring connection, and enclosure of standard 19-inch (482-mm) relay rack modules.

Delete first paragraph below if Drawings show mounting requirements, or edit both paragraphs below to suit Project.

B. Mounting Provisions:  Equipped for freestanding floor mounting.

C. Cabinet:  Factory-finished steel with component mounting rails and prewired plug strips for component power connections.  Full front and rear doors with continuous hinges, handles, and cylindrical keyed locks.

PART 3 -  EXECUTION

3.1 INSTALLATION

Add requirements for seismic restraints in first paragraph below in high-seismic-risk zones.

A. Speaker Assemblies:  Suspend with chains from building structure above ceilings so bottom of assembly is 6 to 8 inches (150 to 200 mm) above upper plane of finished ceiling material.  Use eyebolts on speaker assemblies for attachment.  Suspend independently of supports for components of other building systems.

B. Speaker Connections:  For two- or three-channel systems, connect speaker assemblies alternatively so masking sound is redundant throughout zones of coverage.

C. Wiring Method:  Install wiring in raceway except within consoles, desks, and counters[unless otherwise indicated].  Conceal cable and raceway except in unfinished spaces.

Select paragraph above or first paragraph below.  Coordinate with Drawings.

D. Wiring Method:  Install wiring in raceway except within consoles, cabinets, desks, and counters and except in accessible ceiling spaces, in gypsum-board partitions, and in other specifically indicated locations where cable wiring method may be used.  Use cable listed for plenum installation in environmental air spaces, including plenum ceilings.  Conceal raceway and cable except in unfinished spaces.

E. Wiring within Enclosures:  Bundle, lace, and train conductors to terminal points with no excess.  Provide and use lacing bars and distribution spools.

F. Pulling Cable:  Do not exceed manufacturer's recommended pulling tensions.  Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable between normal termination points.  Remove and discard cable where damaged during installation and replace it with new cable.

Delete first paragraph below except for cable wiring method.

G. Exposed Cable:  Install parallel to building lines, follow surface contours, and support as recommended by manufacturer.

H. Impedance Matching:  For system components, including connecting cable, provide end-to-end level and impedance-matched signal paths.  Use matching networks and balancing devices at connections where necessary to avoid mismatches.

I. Grounding:  Ground cable shields and equipment to minimize ground loops, common-mode returns, noise pickup, cross talk, and other impairments of sound quality.

J. Splices, Taps, and Terminations:  Make splices, taps, and terminations on numbered terminal strips in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.

3.2 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals according to Division 16 Section "[Basic Electrical Material and Methods] [Electrical Identification]."  Use color-coded conductors and apply wire and cable marking tape to designate wires and cables so media are identified in coordination with system wiring diagrams.

B. Label speaker assemblies as to channel and zone.

3.3 FIELD QUALITY CONTROL

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to test and inspect field-assembled components and equipment installation and connections.

B. Tests:  Perform as follows:

1. Test Conditions:  As defined in "Test and Calibration Conditions" Paragraph in Part 1 of this Section.  Perform tests as specified below, as required by ASTM E 1041, and as required to verify performance specified in "System Description" Article in Part 1.

2. Instrumentation:  Use a professional-quality, sound-level meter with octave-band filters and documentation of recent calibration against recognized standards.

3. Record test observations, readings, and corrective actions.

4. System Tests:  Include the following for each system zone:

a. Speaker Circuit Impedance Test:  Measure impedance at 1 kHz with amplifier disconnected, using a professional impedance meter or bridge.  Locate and correct faults denoted by abnormal readings.

b. Ambient Sound-Level Tests:  With system off, measure ambient sound level in one-third octave bands.  Also measure ambient sound level as a single, wide-band, A-weighted reading.

c. Amplifier Noise Test:  Check for performance specified in "System Description" Article in Part 1 with masking noise generator off and amplifiers on.

d. System Noise Test:  With masking noise signal on and amplifiers adjusted at a working level 10 dB above ambient sound level, check for hum, buzz, rattle, or other operating deficiencies.

e. Spatial Uniformity Test:  Measure sound level at locations no greater than 15 feet (4.6 m) o.c. throughout covered spaces to determine compliance with specified performance level.

f. Frequency Response Adjustment and Test:  Adjust one-third octave frequency bands and other unit filters to provide response.  Coordinate with NC 40 contour defined below between 200 and 2000 Hz, with smooth natural roll-off from those frequencies.


RELATIVE SOUND-POWER LEVEL - dB


BAND
OPEN PLAN AREAS
ENCLOSED OFFICES





200
Plus 4
Minus 2

250
Plus 3
Minus 2

315
Plus 2
Minus 2.5

400
Plus 1
Minus 3

500
0
Minus 4

630
Minus 1
Minus 5

800
Minus 2
Minus 6

1000
Minus 3
Minus 7

1250
Minus 4
Minus 8.5

1600
Minus 5
Minus 10

2000
Minus 6
Minus 12

5. Adjust level of masking sound for each space so one-third octave band centered at 500 Hz has final selected sound-power level for that space.  Measure deviation from listed values in one-third octave bands from 400 to 2000 Hz.  Measured values must not deviate from those listed by more than 4 dB for open plan areas and 8 dB for enclosed offices.  The total of individual band deviations in eight bands must not exceed 16 dB for open plan areas and 30 dB for enclosed offices.

6. Walk-through Test:  People in covered spaces cannot discern speaker locations.

7. Temporal Stability Test:  Check for uniformity of time by measuring sound level in each of 14 octave bands at one-minute intervals over a 30-minute test period.  Deviations must not exceed limits specified in "System Description" Article in Part 1.

C. Retest:  Correct deficiencies identified by tests and observations and retest until complying with specified requirements.

D. Recording Control Settings and System Adjustments:  Record final control settings and final tap settings of speaker matching transformers.  Record final sound-level measurements and observations.

3.4 OCCUPANCY ADJUSTMENTS

A. Description:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to site outside normal occupancy hours for this purpose without additional cost.
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