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SECTION 23 33 10 – SOUND ATTENUATORS
GENERAL
The following sections are to be included as if written herein:
Section 23 00 00 – Basic Mechanical Requirements
Section 23 05 29 – Sleeves, Flashings, Supports and Anchors
Section 23 05 53 – Mechanical Identification
SECTION INCLUDES
Duct Sound Attenuators/Silencers
Ductwork Lagging
RELATED SECTIONS
Section 23 31 00 ‑ Ductwork: Connections to Silencers
Section 23 33 00 ‑ Ductwork Accessories: Flexible Duct Connections
Section 23 05 93.A ‑ Testing Adjusting and Balancing
REFERENCES
AMCA 300 ‑ Reverberant Room Method for Sound Testing of Fans
AMCA 301 ‑ Methods for Calculating Fan Sound Ratings from Laboratory Test Data
AMCA 302 ‑ Application of Sone Ratings for Non‑Ducted Air Moving Devices
AMCA 303 ‑ Application of Sound Power Level Ratings for Fans
ANSI S1.1 ‑ Acoustical Terminology (Including Mechanical Shock and Vibration)
 ANSI S1.4 ‑ Specification for Sound Level Meters
ANSI S1.8 ‑ Preferred Reference Quantities for Acoustical Levels
ANSI S1.13 ‑ Measurement of Sound Pressure Levels in Air
ANSI S1.36 ‑ Survey Methods for Determination of Sound Power Levels of Noise Sources
ARI 575 ‑ Method of Measuring Machinery Sound Within an Equipment Space
ASHRAE 68 ‑ Method of Testing In‑Duct Sound Power Measurement Procedure for Fans
ASHRAE Handbook ‑ Systems Volume, Chapter "Sound and Vibration Control"
ASTM E90 ‑ Method for Laboratory Measurement of Airborne Sound Transmission Loss of Building Partitions and Elements
ASTM E477 ‑ Method of Testing Duct Liner Materials and Prefabricated Silencers for Acoustical and Airflow Performance
ASTM E596 ‑ Method for Laboratory Measurement of the Noise Reduction of Sound Isolating Enclosures
NEBB ‑ Procedural Standards for Measuring Sound and Vibration
SMACNA ‑ HVAC Duct Construction Standards ‑ Metal and Flexible
DEFINITIONS
Sound Attenuators. Submit schedule for each sound attenuator indicating size, airflow and static pressure. Submit product data indicating materials, acoustical performance and options provided that clearly indicate compliance with Part 2 of this Section.  For all sound attenuators, provide documents proving that the acoustical performance as submitted has been certified by an independent laboratory in accordance with ASTM Specification E477.
SUBMITTALS
Submit under provisions of Section 23 00 00.
Shop Drawings:  Indicate assembly, materials, thicknesses, dimensional data, pressure losses, acoustical performance, layout, and connection details.
Product Data:  Provide catalog information indicating, materials, dimensional data, pressure losses, and acoustical performance. Performance data shall be obtained in accordance with ASTM E477. Data for each scheduled silencer shall be provided along with the size, configuration, air volume, and air flow direction as it appears on the schedule.
Design Data:  Provide engineering calculations, referenced to specifications indicating that maximum room sound levels are not exceeded.
Test Reports:  Indicate acoustic housings meet or exceed specified sound transmission loss values.
Manufacturer's Installation Instructions:  Indicate installation requirements which maintain integrity of sound isolation.
Manufacturer's Field Reports:  Submit under provisions of Section 23 00 00.
Manufacturer's Field Reports: Indicate installation is complete and in accordance with instructions.
PROJECT RECORD DOCUMENTS
Submit under provisions of Section 23 00 00.
Accurately record actual locations of sound attenuators.
QUALITY ASSURANCE
Perform Work in accordance with standards and recommendations of ASHRAE 68.
 Maintain one copy of each document on site.
QUALIFICATIONS
Manufacturer:  Company specializing in manufacturing the products specified in this Section with minimum three years documented experience.
Design application of duct silencers or acoustic housings under direct supervision of a Professional Engineer experienced in design of this work and licensed in the State of Texas.
REGULATORY REQUIREMENTS
Conform to applicable code for sound levels at property line.
PRODUCTS
ABSORPTIVE DUCT SOUND ATTENUATORS/Silencers:
The Contractor shall furnish and install factory fabricated silencers in the air handling system with the dimensions, configuration, and performance shown on the duct silencer schedule on the drawings.
The duct silencers supplier or his qualified representative shall be responsible for providing such supervision as may be required to assure correct and complete installation of the duct silencers. 
Manufacturers:
Vibro-Acoustics
 IAC Acoustics
Construction
Construct casings of not less than 18-gage galvanized steel. Casings shall be airtight. Silencers shall not fail structurally when subjected to a differential air pressure of 8 inches w.c. inside to outside of casing.
Furnish perforated sheet metal liners over acoustical material. The silencer perforated linings shall be rigidly fastened to the casing of the silencer on both ends and attached to the outer casing with a minimum of two stiffeners.
The acoustical filler materials shall consist of inorganic mineral or glass fiber of a density required to obtain the specified acoustic performance and packed under not less than 10% compression to eliminate voids due to vibration and settling.  Materials shall be inert, vermin and moisture proof, nonfriable, and impart no odor into the air. The incombustible acoustical filler material shall exhibit fire hazard classification values not exceeding a flame spread rating of 25 and a smoke developed rating of 50 when tested in accordance with the Standard ASTM E‑84, or UL 723 test methods.
Interior partitions shall be of not less than 24 gauge galvanized perforated steel.
Performance
Insertion losses for each octave band shall be within 10% of scheduled values at scheduled air flow.
Static pressure loss of silencer shall not exceed that listed on the silencer schedule at the specified air flow.
DUCTWORK LAGGING
Material shall consist of a reinforced, aluminum faced, mass loaded vinyl barrier bonded to a scrim faced quilted fiberglass absorbing/decoupling layer. Fiberglass layer shall be 1” thick. Material shall be lead free.
EXECUTION
INSTALLATION
Install in accordance with manufacturer's instructions.
Support duct silencers with ductwork.  Refer to Section 23 31 00 and 23 33 00.
MANUFACTURER'S FIELD SERVICES
Provide services of NEBB testing agency to take noise measurement.  Use meters meeting requirements of ANSI S1.4.
After start‑up, final corrections and balancing of systems take octave band sound measurements over full audio frequency range in areas adjacent to mechanical equipment rooms, duct and pipe shafts, and other critical locations, as directed.
Provide one‑third octave band measurements of artificial sound sources in areas indicated as having critical requirements.
Submit complete report of test results including sound curves.
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