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SECTION 23 33 19 – sound attenuators
PART 1 -  GENERAL 

1.01 RELATED DOCUMENTS 
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.  

1.02 SUMMARY 
A. Perform all Work required to provide and install the following sound attenuators indicated by the Contract Documents with supplementary items necessary for proper installation.

1. Silencers.

2. Attenuators.

3. Acoustic housings.

4. Ductwork lagging.

1.03 REFERENCE STANDARDS 
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date. 
B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project. 
C. Conform to applicable code for sound levels at Project property line.

D. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references: 
1. AMCA 300 ‑ Test Code for Sound Rating.

2. AMCA 301 ‑ Methods for Calculating Fan Sound Ratings from Laboratory Test Data.

3. AMCA 302 ‑ Application of Sound Loudness Ratings for Non‑Ducted Air Moving Devices.

4. AMCA 303 ‑ Application of Sound Power Level Ratings for Ducted Air Moving Devices Recommended Typical dBa Calculation.

5. AMCA 1011 - Certified Ratings Program Acoustical Duct Silencers.
6. ANSI S1.13 ‑ Methods for Measurement of Sound Pressure Levels.

7. ARI 270 ‑ Sound Rating of Outdoor Unitary Equipment.

8. ARI 575 ‑ Measuring Machinery Sound Within Equipment Rooms.

9. ASA 16 (ANSI S1.36) ‑ Survey Methods for Determination of Sound Power Levels of Noise Sources.

10. ASA 29 (ANSI S1.29) ‑ Measurement and Designation of Noise Emitted by Computer and Business Equipment.

11. ASA 47 (ANSI S1.4) ‑ Specification for Sound Level Meters.

12. ASA 49 (ANSI S12.1) ‑ Preparation of Standard Procedures to Determine the Noise Emission from Sources.

13. ASA 61 (ANSI S12.10) ‑ Computer and Business Equipment.

14. ASHRAE 68 ‑ Method of Testing In‑Duct Sound Power Measurement Procedure for Fans.

15. ASHRAE Handbook ‑ Systems Volume, Chapter "Sound and Vibration Control".

16. ASTM E90 ‑ Method for Laboratory Measurement of Airborne Sound Transmission of Building Partitions.

17. ASTM E477 – Method of Testing Duct Liner Materials and Prefabricated Silencers for Acoustical and Airflow Performance.

18. ASTM E596 - Method for Laboratory Measurement of the Noise Reduction of Sound Isolating Enclosures.

19. SMACNA ‑ HVAC Duct Construction Standards ‑ Metal and Flexible.

1.04 QUALITY ASSURANCE 
A. Perform Work in accordance with ASA 61 (ANSI S12.10) standards and recommendations of ASHRAE 68.

B. Manufacturer Qualifications:  Company specializing in manufacturing the products specified in this Section with minimum three (3) years documented experience.

C. Design application of duct silencers or acoustic housings under direct supervision of a Professional Engineer experienced in design of this Work and Licensed.

D. Performance Requirements:
1. Performance requirements of silencers shall be required to meet discharge sound power levels specified by acoustical consultant and as indicated on equipment schedules.

2. Static pressure drop shall not exceed that indicated in equipment schedules.

3. External liner shall be factory-tested air–tight to a positive static pressure equal to 2 inches w.g above air handling unit rating or the rating of attached ductwork or a maximum of 12 inches w.g. 

4. Maintain sound level of spaces at levels not to exceed those listed below by utilizing acoustical devices as required to achieve specified sound levels.

5. Maintain rooms at following maximum sound levels, in Noise Criteria (NC) as defined by ASHRAE Handbook and ANSI S1.8:
a. Offices:

	Executive
	30

	Conference Rooms

	30

	Private
	35

	Open‑Plan Areas
	40

	Computer/Business Machine Areas

	45

	Public Circulation
	45


b. Patient Care and Research:

	Private Rooms
	35

	Wards
	35

	Operating Rooms
	30

	Laboratories
	40

	Corridors
	40

	Public Areas
	40

	Libraries
	30

	Lecture Theaters
	30

	Training Rooms


	35

	Research Laboratories
	45

	Animal Rooms
	45


1.05 SUBMITTALS 
A. Record Documents: 
1. Submit Shop Drawings and product data that indicate the size, type, performance and certified test reports from a nationally known qualified independent testing laboratory corroborating the catalogue performance.  Test reports shall be based on a 24 inch x 24 inch cross sectional area of each type and model required for this Project.

B. Operation and Maintenance Data: 
1. Manufacturer's Installation Instructions:  Indicate installation requirements that maintain integrity of sound isolation.

PART 2 -  PRODUCTS 

2.01 GENERAL 
A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction. 
B. Fabricate products in accordance with SMACNA HVAC Duct Construction Standards ‑ Metal and Flexible.

C. Acoustical Fill Material:

1. Acoustical fill 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 5 percent compression to eliminate voids due to vibration and settling. 

2. Material shall be inert, vermin and moisture proof, and impart no odor into the air. 

3. The incombustible acoustical filler material shall exhibit not more than the following fire hazard classification values when tested in accordance with the Standard ASTM E-84, or UL 723 test method:

a. Flame Spread:  25.

b. Smoke Developed:  50.

2.02 Manufacturers
A. Duct Silencers:
1. Industrial Acoustics.
2. Commercial Acoustics.
3. Ruskin Sound Control.
4. United McGill.
5. Vibro-Acoustics.
2.03 DUCT AND AIR HANDLING SILENCERS

A. Description:

1. Duct section with sheet metal outer casing, sound absorbing fill material, with Mylar cover, and inner casing of perforated sheet metal; incorporating interior baffles of similar construction.  
B. Configuration:  

1. Tubular with inner casing and liner, with absorptive aerodynamically shaped center body with nose cone and truncated tail cone.

2. Rectangular with line splitters with radiused nose cone and contoured tails, modular.

C. Materials: 

1. Outer Casing:  Minimum 22 gage thick galvanized steel stiffened as required, with [welded seams] [mastic filled lock formed], 2 inch long, 11 gage slip joints on both ends.

2. Inner Casing and Splitters:  Minimum 24 gage thick, perforated galvanized steel.

3. Fill:  Glass fiber or mineral wool of minimum 4-lb./cu ft. density.

D. Fill Liner:  1 mil Mylar film.
2.04 RETURN AIR SOUND ATTENUATORS

A. Description:

1. Duct sections with sheet metal outer casing, sound absorbing fill material and inner casing of perforated sheet metal incorporating interior baffles of similar construction.  
B. Configuration:

1. Rectangular, lined with inner casing with splitters with radiused nosed and contoured tails.  Mylar covering inside and extend over around the edge, and sealed with no exposure.

C. Materials:

1. Outer Casing:  Minimum 22 gage thick galvanized steel with welded seams, 3-inch long, 11 gage slip joint on both ends.

2. Inner Casing and Splitters:  Minimum 24 gage thick perforated galvanized steel.

3. Fill:  Glass fiber of minimum [4 lb./cu ft (64 kg/cu m)] [3 lb./cu ft (48 kg/cu m)] density.

4. Fill Liner:  1 mil (0.0254 mm) Mylar film.

2.05 EXHAUST FAN INLET SOUND ATTENUATORS
A. Description:

1. Packless type. Duct section with sheet metal outer casing, and inner casing of perforated sheet metal; incorporating interior baffles of similar construction. 
B. Configuration:

1. Rectangular with lined splitters with radiused nose and contoured tails.

C. Materials:

1. Vivarium Exhaust System:

a. Outer casing: Minimum 22 gage thick type 304 stainless steel, stiffened as required, with welded seams, 2 inch long, 11 gage slip joints on both ends.

b. Inner casing and splitter: Minimum 24 gage thick perforated, Type 304 stainless steel.

c. Fill: None.

2. All Other Exhaust Systems:

a. Outer casing: Minimum 22 gage thick galvanized steel, stiffened as required, with welded seams, 2 inch long, 11 gage slip joints on both ends.

b. Inner casing and splitter: Minimum 24 gage thick perforated galvanized steel.

D. Fill:   Glass fiber of minimum [4 lb./cu ft (64 kg/cu m)] [3 lb./cu ft (48 kg/cu m)] density.
2.06 SUPPLY AIR TERMINAL SOUND ATTENUATORS

A. Description:

1. Packless type. Duct section with sheet metal outer casing, sound absorbing fill material, and inner casing of perforated sheet metal; incorporating interior baffles of similar construction.
B. Configuration:

1. Rectangular with lined splitters with radiused nose and contoured tails.

C. Materials:

1. Outer casing: Minimum 22 gage thick galvanized steel, stiffened as required, with [mastic filled] [welded] seams, 2 inch long, 11 gage slip joints on both ends.

2.  Inner casing and splitter: Minimum 24 gage thick, perforated galvanized steel.

3. Packless type silencers shall have no acoustical fill media, no fabric material, and no Mylar material inside perforated partitions.

2.07 EXHAUST AIR TERMINAL SOUND ATTENUATORS – FUME HOODS, BIOSAFETY CABINETS, AND VIVARIUM BIOHAZARD EXHAUST

A. Description:

1. Packless type. Duct section with sheet metal outer casing and inner casing of perforated sheet metal; incorporating interior baffles of similar construction.
B.  Configuration:

1. Rectangular with lined splitters with radiused nose and contoured tails.

C. Materials:

1. Outer casing: Minimum 22 gage thick type 304 stainless steel, stiffened as required, with welded seams, 2 inch long, 11 gage slip joints on both ends.

2. Inner casing and splitter: Minimum 24 gage thick perforated type 304 stainless steel.

3. Fill: None allowed.

2.08 EXHAUST AIR TERMINAL SOUND ATTENUATORS – LAB GENERAL EXHAUST, VIVARIUM GENERAL EXHAUST

A. Description:

1. Duct sections with sheet metal outer casing, sound absorbing fill material and inner casing of perforated sheet metal incorporating interior baffles of similar construction.  
B. Configuration:

1.  Rectangular with lined splitters with radiused nose and contoured tails.

C. Materials:

1. Outer casing: Minimum 22 gage thick galvanized steel, stiffened as required, with [mastic filled lock formed] [welded] seams, 2 inch long, 11 gage slip joints on both ends.

2. Inner casing and splitter: Minimum 24 gage thick perforated galvanized steel.

3. Fill:  Glass fiber of minimum [4 lb./cu ft (64 kg/cu m)] [3 lb./cu ft (48 kg/cu m)] density.

4. Erosion Protection Liner: Not required.

2.09 CROSS-TALK SILENCERS

A. Description: 

1. Duct sections with sheet metal outer casing, sound absorbing fill material and inner casing of perforated sheet metal, incorporating interior baffles of similar construction. 
B. Configuration: 

1. Rectangular, lined, inner casing, splitters with radiused nosed and contoured tails.

C. Materials: 

1. Outer Casing: Minimum 22 gage thick galvanized steel with [mastic filled lock formed] [welded] seams, 3 inch long, 11 gage slip joint on both ends.

2. Inner casing and splitter: Minimum 24 gage thick, perforated galvanized steel.

3. Fill: Glass fiber of minimum [4 lb./cu ft (64 kg/cu m)] [3 lb./cu ft (48 kg/cu m)] density.

4. Fill Liner: [Bounded glass fiber.] [1 mil Mylar film.]

2.010 ACOUSTIC HOUSINGS
A. Description: 
1. Modular panels, including access doors and windows nominal 4 inches thick, with outer and inner casing. 
B. Materials: 

1. Outer Casing: Outer Casing: Minimum [22 gage] [18 gage] thick galvanized steel stiffened as required, with [mastic filled lock formed] [welded] seams for [internal flange butt] [covering strip butt over], 3 inch long, 11 gage slip joint on both ends.

2. Inner Casing and Splitters: Minimum 22 gage thick perforated galvanized steel.

3. Fill: Glass fiber or mineral wool of minimum [4 lb/cu ft] [4-3/4 lb/cu ft] density.

4. Fill liner: [bounded glass fiber matting] [1 mil Mylar film].

5. Window: Doubled glazed with ¼ inch safety glass.

2.011 DUCTWORK LAGGING
A. Acoustic Insulation: 2 inch thick, 3 to 5 lb/cu ft density glass fiber or mineral wool.

B. Covering: Gypsum board with surface weight minimum 4 lb/sq ft.

PART 3 -  EXECUTION 

3.01 INSTALLATION 
A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction. 
B. All installation shall be in accordance with manufacturer’s published recommendations. 

C. Support duct silencers with ductwork.  Refer to Sections 23 31 00 and 23 33 00.

D. Install cross‑talk silencers in wall with wall penetrations caulked. 

E. Lag ductwork, where indicated by wrapping with insulation and covering.  Apply covering to be airtight.  Do not attach covering rigidly to ductwork.

F. Attach ductwork to acoustic louvers with flexible duct connections.  Refer to Section 23 33 00.

G. Furnish and install prefabricated silencers in ductwork systems inside air handling units where shown on Drawings.

3.02 testing

A. Acoustical testing shall be determined by the “duct to a reverberation room”, as recommended by SIW 42 Subcommittee of the American National Standards Institute. Test shall be run with air flowing through the silencer at not less than three (3) different flow rates and also at zero (0) flow. All ratings shall be based on test data from a nationally known, qualified, independent testing laboratory. 

B. Test methods shall eliminate effects due to end reflection vibration flaring transmission and standing waves in the reverberant room. Air flow and pressure loss data shall be taken in accordance with AMCA 1011, and the data shall be obtained from the same silencer used for acoustical performance test.

C. Static pressure drop shall not exceed that indicated in equipment schedules on Drawings.
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