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2019-06-05
Addressable Decentralized Sound Masking Network


Use this Section to specify an addressable decentralized sound masking network where maximum flexibility is required in masking layout, loudspeaker location and orientation, sound level and sound contour adjustments. The speaker assemblies are strategically located either above a suspended ceiling (in-plenum) and/or exposed to the room (direct-field) where ceiling plenums do not exist. Each loudspeaker node (primary network device) is individually addressable via a central control to provide full adjustment of sound level and spectral output of the attached loudspeaker(s). 

This Master Specification Section contains:

.1
This Cover Sheet

.2
Specification Section Text:

1.
General

1.1
Related Requirements
1.2
References Documents
1.3
Description of the Networked Addressable System
1.4
Performance Requirements
1.5
Submittals for Review
1.6
Quality Assurance
1.7
Coordination
1.8
Warranty
1.9
Performance Verification by Minister 

2.
Products
2.1
Approved Manufacturers

2.2
Network Components
3.
Execution

3.1
Delivery, Storage and Protection

3.2
Installation of Equipment and Speaker Assemblies

3.3
Installation of Wiring

3.4
Cleaning
3.5 Testing, Adjusting and Balancing
3.6 Demonstration and Training
3.7 Schedule
1.
General

1.1
RELATED Requirements
.1
Electrical Requirements:
Division 26.
.2
Waste Management and Disposal:
Section 01 74 19.
1.2
reference Documents

.1
American National Standards Institute (ANSI):

	.1
	ANSI S1.4-1983(R2006)
	Sound Level Meters

	.2
	ANSI S1.11-2004(R2009)
	Octave-Band and Fractional Octave-Band Analog and Digital Filters


.2
American Standards for Testing and Materials (ASTM):

	.1
	ASTM E1374-06
	Standard Guide for Open Office Acoustics and Applicable ASTM Standards

	.2
	ASTM E1573-09
	ASTM E 1573-02 – Standard Test Method of Evaluating Masking Sound in Open Office Using A-Weighted and One-Third Octave Band Pressure Levels


1.3
description of the sound masking network
.1
DSP-based, sound masking network with strategically-placed loudspeakers that provide a diffuse, unobtrusive sound for masking speech and lower-level, unwanted noise. 
.2
System provides full flexibility of adjustment to each loudspeaker node of one to three masking speakers. Accurate sound level and contour adjustment are simultaneously possible through various suspended ceiling-types (gypsumboard, acoustic board, linear metal) as well as directly within rooms that have exposed structure ceilings.
.3
Control masking speakers through an addressable network device with a digital sound source that includes following: 
.1
DSP-based masking sound generator.
.2
One-third octave band equalization for all sound masking frequencies specified herein.
.3
Overall sound level adjustment control over a large dynamic range in fractional decibel increments.
.4
Audio power amplifier.
.5
Network communication components that provide main panel and/or computer control of volume and equalization adjustments for individual loudspeaker nodes of one to three masking speakers, speakers zones and entire system.

.4
Provide central control through a control panel and/or through an attached computer.
.5
Control panel is password protected. Panels with keypad control are housed in a locked metal enclosure.

.6
System is capable of performing a diagnostic self-check of each primary network device.
.7
System has a non-volatile memory to preserve all settings in the event of power failure.
.8
System includes a calendar-based timer providing programmable sound masking level control for individual speaker zones.
1.4
PERFORMANCE REQUIREMENTS

.1
Provide sound masking in accordance with the system description to all areas indicated on drawings and/or schedule. Sound level performance shall comply with the following one-third octave sound pressure levels and tolerances:

	1/3 Octave ISO

Centre Frequency

(Hz)


	1/3 Octave Band

Sound Pressure Levels 

(dB)

Zone [  ], [  ], [  ]
	Tolerances 

(± dB)

	
	
	

	125
	42  [45]  [38]
	± 3

	160
	42  [45]  [38]
	± 3

	200
	41.5  [44.5]  [37.5]
	± 3

	250
	41  [44]  [37]
	± 2

	315
	40.5  [43.5]  [36.5]
	± 1

	400
	40  [43]  [36]
	± 1

	500
	39  [42]  [35]
	± 1

	630
	38  [41]  [34]
	± 1

	800
	36.5  [39.5]  [32.5]
	± 1

	1,000
	35  [38]  [31]
	± 1

	1,250
	33  [36]  [29]
	± 1

	1,600
	31  [34]  [27]
	± 1

	2,000
	29  [32]  [25]
	± 1

	2,500
	27  [30]  [23]
	± 1

	3,150
	25  [28]  [21]
	± 1

	4,000
	22  [25]  [18]
	± 1

	5,000
	20  [23]  [16]
	± 1

	
	
	

	
	
	

	
	
	


.2
Spatial Average Overall Sound Pressure Levels:  Minimum 44 [47] [40]decibels and maximum 46 [49] [42] decibels, A-weighted (dBA).
SPEC NOTE:  Recommended overall masking sound levels for open plan areas and hallways are typically in the range of 45 dBA. Recommended masking sound levels for enclosed offices are in the range 41 dBA. Recommended overall masking sound level for lobbies and washrooms is in the range of 48 dBA. Specify sound levels for each area and/or zone, as required. Modify this Section to suit all of the different conditions for the project and to specify levels for the individual loudspeaker zones . 
1.5
submitals
.1
Comply with requirements of Section 01 33 00 - Submittal Procedures.

.2
Product Data: Manufacturer’s information sheets with specification and warranty information for all specified equipment.

.3
Schematic Design and Loudspeaker Type/Layout: Schematics of the equipment components and their interconnection and including loudspeaker type, quantity and location on project plan drawings.  
SPEC NOTE:  If project requires a combination of in-plenum and room-exposed loudspeakers, the schematic layout should indicate which loudspeaker type is used where.
1.6
quality assurance

.1
Sound masking system supplier shall be an authorized outlet of the equipment they are supplying and fully empowered to support the warranty.

.2
All system components shall be installed by a qualified sound masking installer with approved manufacturers’ training and experience installing addressable decentralized sound masking networks.

.3
Sound level adjustments shall be done by an approved manufacturer representative, acoustical consultant or trained contractor with measurement equipment having the minimum standards outlined under 3.5.8 (Testing, Adusting and Balance – Test Equipment).

1.7
coordination

.1
Comply with requirements of  Section 01 31 13 - Project Coordination. 

.2
Coordinate the work with ceiling installation and mechanical duct routing.

1.8
warranty

.1
Provide a written warranty that all products installed shall be free from defects in parts or assembly for a minimum 5 year period from date of acceptance.

1.9
PERFORMANCE VERIFICATION 

.1
Performance verification will be performed [After Interim Acceptance of the Work] [During Performance Testing, and sub-phases of  Facility Start-Up].

SPEC NOTE:  Unless Facility Start-Up program is being employed on project, specify time of performance verification as after Interim Acceptance.  

If there is an Independent Commissioning Authority for the project, they will include sound masking testing in their scope of work to verify that the installed sound masking system meets specified acoustical performance requirements.  Otherwize, the Prime Contractor will appoint and pay for services of qualified testing agency to conduct the performance verification.
2.
Products

2.1
NETWORK COMPONENTS
.1
Primary Network Device (Sound Source) to include:

.1
Sound Generator: Integral DSP-based sound generator with pink noise output.

.2
Band Equalizer: Integral one- third octave band equalizer with minimum centre-frequency range of 63 Hz to 10,000 Hz.
.3
Overall volume control of individual loudspeaker nodes of one to three masking speakers, speakers zones and entire system; incremental to 0.5 dB over a minimum dynamic range of 48 dB.
.4
Network communication components.

.5
Integrated Power Amplifier. 

.2
Secondary Network Device:

.1
Signal transmission device only. 
.2
Provides connection to and from other primary and secondary network devices.
.3
Provides connection to loudspeaker assembly.

SPEC NOTE:  Secondary Network Devices are available through one of the two approved manufacturers. If independent contour and level adjustments are required at every loudspeaker, then delete 2.2.2 (Secondary Network Device) above. The requirement for full adjustment control at every loudspeaker is extremely rare.
.3
Loudspeaker Assembly:

.1
Connects to and from Primary [and Secondary] Network Devices.
.2
Enclosure[s] designed for [closed plenum] [surface-mount direct field] [ceiling suspension], as outlined within the schedule and/or drawings.
.3
Loudspeaker drivers positioned within enclosure to provide [upward] [downward] [upward and downward] orientation, as outlined within the schedule and/or drawings.
.4
Loudspeaker driver to have the following minimum physical and performance characteristics:
.1
Full-range, wide-dispersion conical 

.2
Diameter Range: 100mm to 150mm
.3
Magnet Structure Weight: 500 g; nominal
.4
Power into Rated Impedance: 10 Watts RMS; nominal
.5
Frequency Response (+/- 6dB): 100 Hz to 10,000 Hz; minimum
.6
Sensitivity @ 1W/1m: 87 dB; minimum
.4
Central Network Control Panel:

.1
Provides global and independent control of each Primary Network Device for the following functions:

.1
Global volume control of sound masking speakers.

.2
Volume control for a selected group of loudspeaker masking zones.

.3
Volume control of individual loudspeaker nodes of one to three masking speakers.

.4
1/3-Octave Band adjustment of individual loudspeaker nodes of one to three masking speakers.

.5
Timer adjustments for audio level.

.6
Self-diagnostics.
.2
Provides networking via Ethernet connection using computer software for:

.1
Primary Network Devices 

.2
Additional Network Control Panels
.5
Internet Server (when required as a separate component for control) :as recommended by sound masking manufacturer.
.6
Programmable Timer:

.1
Adjusts masking volume levels according to a calendar-based, programmed schedule with automatic adjustment of Daylight Savings Time.
.2
Assigns schedules to each specified zone of Primary Network Devices
.3
Offers a programmed acclimatization process with independent schedules for each timer zone.
.4
Allows for independent timer schedules for each day of the week.  

.7
Power Supplies: compatible with the supplied masking system and meeting NEC Class 2 limits. Typical specifications:
.1
DC Output: nominally 40 VDC to 48 VDC
.2
Input Line Voltage Frequency Range: 47 Hz to 63 Hz
.3
Voltage Line Regulation: +/- 5%
.4
Protection: over-current (OCP) and  over-voltage (OVP)
.5
ULC certified.
.8
Cable Assemblies:

.1
Cable to CSA FT6 and ULC compliant.
.2
Multi-Pin Micro-Connectors that provide power, audio and control signals.
.3
Power Supply to Primary Network Device: 16 AWG, 2-Conductor stranded.
.4
Audio: minimum 24 AWG, stranded.
.5
Data: minimum 24 AWG, stranded.
3.
Execution

3.1
delivery storage and protection

.1
Protect all equipment from moisture during shipping, storage and handling.

.2
Deliver in manufacturer’s original unopened and undamaged packages with manufacturer’s labels legible and intact.

.3
Protect any pre-finished exposed surfaces with impact-resistant wrapping.

3.2
INSTALLATION OF equipment and speaker assemblies

.1
Install Network Control Panel within a suitable wall location, as determined by the Project Architect in consultation with the Contractor and the sound masking installer.
.2
Ensure that speaker assemblies and their orientation are compliant with the layout schedule and drawings. Any loudspeaker assemblies installed at visible locations must be finished to complement the interior design.
.3
Relocation of any loudspeaker assemblies within a 600mm radius of the specified location, due to obstruction from plenum barriers or mechanical ductwork, is acceptable. Provide additional loudspeaker assemblies, as required, to ensure the specified sound masking levels and tolerances are met.
.4
For plenum installations, do not locate loudspeaker assemblies directly above any suspended ceiling return-air grilles.
.5
Install all network devices and speaker assemblies to building structure with all hardware and accessories recommended by equipment manufacturer. 
.6
Minimum spacing and clearance requirements for in-plenum speaker assemblies: 

· building structure – to - loudspeaker assembly: 150mm
· loudspeaker assembly – to- suspended ceiling system: 50mm

.7
 Install power supplies within a suitable electrical/equipment room, and in a location that minimizes supply cable runs. Provide adequate ventilation.
.8
Connect all system power supplies to dedicated electrical circuits. Total power supply amperage for any circuit should not exceed breaker amperage.
.9
Provide surge protection for all DSP-based equipment and ground system to building power supply ground. 

3.3
installation of wiring

.1
Avoid damage to cables.  Provide adequate cable strain relief. Cable splices between normal termination points are not acceptable. Replace any damaged cable with new cable.
.2
Run all cables parallel and perpendicular to building lines.  Attach to top of structural elements in a non-obstructive fashion.  Secure every 3 meters and at changes in direction. For residual cabling, collect all slack, fasten with tie wraps and conceal from view.
3.4
cleaning

.1
Remove empty packaging.

.2
Remove waste material..

.3
Ensure the product is clean and presentable at all exposed locations.

3.5
TESTING, ADJUSTING AND BALANCING

.1
Schedule testing, adjusting and balancing work to be done after above ceiling mechanical and electrical work and all ceiling systems are complete .

.2
Calibrate measuring microphone and related test equipment prior to testing.

.3
Test, adjust, and balance system with mechanical system off and any other noise- generating equipment shut down in areas receiving sound masking.

.4
Test, adjust, and balance system until sound spectrum and sound levels meet specified performance requirements.  Adjust settings of, relocate, or add additional system components, if and as required.

.5
Upon completion of tests, perform walk-through verification of areas to be covered by sound masking.  Adjust and re‑test areas having abnormal characteristics or levels.

.6
Tests and Test Methods:

.1
Test to determine one-third octave band sound pressure levels: minimum of three per zone and not less than one reading per 350 m2 of floor area for zones exceeding 1100 m2 in floor area.
.2
Test to determine spatial averaged, A-weighted, overall sound levels: minimum of five per zone and not less than one reading per 235 m2 of floor area for zones exceeding 1100 m2 in floor area. Overall, A-weighted sound pressure levels measured as specified in 3.5.6.1 may be included as part of this measurement.
.3
Enclosed offices that require confidential speech privacy: one reading per office for both one-third octave band and A-weighted overall sound pressure levels.

.4
Position measuring microphone 1.2 meters above floor and minimum one meter away from any sound reflecting surface during testing.  Position microphone in locations representative of each area to be sound masked.

.7
Measure Sound Pressure Levels using the Equivalent Continuous Sound Level (Leq) mode for a minimum interval of 15 seconds  using a manual sweep.

.8
Test Equipment:

.1
Sound Level Meter:  to ANSI S1.4, Type 2 or better.

.2
Accuracy of Acoustic Calibrator:  within ±0.3 dB at 25°C.

3.6
demonstration, training and manuals
.1
Demonstrate operational system to client by walking the space.

.2
Demonstrate functionality of the system to the Owner or Owner’s representative.

.3
Train Owner representative to maintain system, as required.

.4
Submit to Owner two complete sets of operating instructions and service maintenance manuals.

3.7
Schedule

.1
Provide sound masking coverage, zone coverage, equipment location and loudspeaker type/orientation as indicated on the project drawings.
SPEC NOTE:  Separate project drawings indicating all specifics are required and will be used in conjunction with this specification for the  bidding process.
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