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This Specification utilizes the Construction Specifications Institute (CSI) Manual of Practice, including MasterFormat™, SectionFormat™ and PageFormat™.  This is a manufacturer-specific proprietary product specification using the proprietary method of specifying applicable to project specifications and master guide specifications. Optional text is indicated by brackets [ ]; delete optional text in final copy of specification. Specifier Notes typically precede specification text; delete notes in final copy of specification. Trade/brand names with appropriate symbols typically are used in Specifier Notes; symbols are not used in specification text. Metric conversion, where used, is soft metric conversion.

This section specifies acoustical diffusers and reflectors. These products are manufactured by Kinetics Noise Control. Revise the section number and title below to suit project requirements, specification practices and section content. Refer to CSI MasterFormat™ for other section numbers and titles.

SECTION 09810

ACOUSTICAL SPACE UNITS

SOUND DIFFUSERS AND REFLECTORS

PART 1 GENERAL

1.01 SUMMARY

Specifier Note: Revise paragraphs below to suit project requirements.

A. Section Includes: Custom fabricated Sound Diffusers and Reflectors.

Specifier Note: Article below may be omitted when specifying manufacturer’s proprietary products and recommended installation. Retain Reference Article when specifying products and installation by an industry reference standard. If retained, list standard(s) referenced in this section. Indicate issuing authority name, acronym, standard designation and title. 

Establish policy for indicating edition date of standard referenced. Conditions of the Contract or Division 1 References Section may establish the edition date of standards. This article does not require compliance with standard, but is merely a listing of references used. Article below should list only those industry standards referenced in this section.

1.02 REFERENCES

A. ASTM International:

1. ASTM C423 Standard Test Method for Sound Absorption and Sound Absorption Coefficients by the Reverberation Room Method.

2. ASTM E84 Standard Test Method for Surface Burning Characteristics of Building Materials.

3. ASTM E795 Standard Practices for Mounting Test Specimens During Sound Absorption Tests.

Specifier Note: Article below should be restricted to statements describing design or performance requirements and functional (not dimensional) tolerances of a complete system. Omit descriptions to composite and operational properties to extent necessary to link multiple components of a system and to interface with other systems.
SYSTEM DESCRIPTION

B. Performance Requirements:

1. Surface Burning Characteristics (ASTM E84):  Wall & Ceiling mounted Model Geometric Sound Diffusers shall be Class A rated, minimum.  Suspended Model Ovation Reflectors (gel coat finish) shall be Class C rated.
Model HighTones Wood Sound Diffuser planks are not fire rated.  HighTones are manufactured from various types of hardwood.

Model Space Array Wood Diffusers are not fire rated and the finish surfaces are solid wood.

Specifier Note: Article below includes submittal of relevant data to be furnished by Contractor before, during or after construction. Coordinate this article with Architect’s and Contractor’s duties and responsibilities in Conditions of the Contract and Division 1 Submittal Procedures Section.

1.03 SUBMITTALS

A. General: Submit listed submittals in accordance with Conditions of the Contract and Division 1 Submittal Procedures Section.

B. Product Data: Submit product data sheet, for specified products.

C. Shop Drawings: Submit shop drawings showing layout, edge profiles and panel components, including anchorage, accessories, finish colors and textures.

D. Samples: Submit selection and verification samples of finishes, colors and textures.
Product samples with finished wood surfaces will be provided as requested to match a product type, wood type, and a finish if requested. Wood is a natural material, with variations in color, texture, and figure. Variations in color, texture and grain patterns are to be expected.
E. Test Reports: Certified test reports showing compliance with specified performance requirements.

1. Standard Systems: Submit certified copies of previous test reports substantiating performance of system in lieu of retesting.

Specifier Note: Article below should include prerequisites, standards, limitations and criteria that establish an overall level of quality for products and workmanship for this section. Coordinate article below with Division 1 Quality Assurance Section.

1.04 QUALITY ASSURANCE

Specifier Note: Paragraph below should list obligations for compliance with specific code requirements particular to this section. General statements to comply with a particular code are typically addressed in Conditions of the Contract and Division 1 Regulatory Requirements Section. Repetitive statements should be avoided.

A. Regulatory Requirements and Approvals: [Specify applicable requirements of regulatory agencies.].

1. [Code agency name].

a. [Report or approval number].

Specifier Note: Article below should include special and unique requirements. Coordinate article below with Division 1 Product Requirements Section.

1.05 DELIVERY, STORAGE & HANDLING

A. General: Comply with Division 1 Product Requirements Section.

B. Delivery: Deliver materials in manufacturer’s original, unopened, undamaged containers with identification labels intact.

C. Storage and Protection: Store materials protected from exposure to harmful environmental conditions and at temperature and humidity conditions recommended by the manufacturer.

PROJECT CONDITIONS

D. Environmental Requirements: Do not install diffusers or reflectors until wet work, such as concrete and plastering, is complete; the building is enclosed; and the temperature and relative humidity are stabilized at 60 - 80 degrees F (16 - 27 degrees C) and 40% to 50%, respectively.

PART 2 PRODUCTS

Specifier Note: Retain article below for proprietary method specification. Add product attributes, performance characteristics, material standards and descriptions as applicable. Use of such phrases as “or equal” or “or approved equal” or similar phrases may cause ambiguity in specifications. Such phrases require verification (procedural, legal and regulatory) and assignment of responsibility for determining “or equal” products.

2.01 ACOUSTICAL DIFFUSERS AND REFLECTORS

Specifier Note: Paragraph below is an addition to CSI SectionFormat.  Retain or delete paragraph below per project requirements and specifier’s practice.

A. Manufacturer: Kinetics Noise Control.

1. Contact: PO Box 655, 6300 Irelan Place, Dublin, OH 43017; Telephone: (614) 889-0480; Fax: (614) 889-0075; E-mail: intsales@kineticsnoise.com; Web site: www.kineticsnoise.com.

Specifier Note: Edit Paragraph below to suit project requirements. If substitutions are permitted, edit text below. Add text to refer to Division 1 Project Requirements (Product Substitutions Procedures) Section.

B. Substitutions: No substitutions permitted.

Specifier Note: Paragraphs below list proprietary acoustical Sound Diffusers and Reflectors offered by Kinetics Noise Control. Select product type(s) appropriate to project. Panels are custom fabricated. Consult manufacturer regarding product options. Select product characteristics required; delete characteristics not required. Refer to manufacturer’s technical product information.

2.02 MANUFACTURED UNITS

A. Geometric Sound Diffuser Panel, Thermo-molded:

1. Constructed from 0.125 inch (3.2 mm) thermo-molded co-polymer.

2. Sizes and shapes as indicated on the drawings.



Select from:

Specifier Note:  Width and length dimensions are nominal.  Actual width and length dimensions on all Geometric Diffusers except the 4 ft. x 6 ft. size are ¼ inch less than nominal dimensions stated.  These Diffusers are designed for installation in a standard 15/16 in. lay-in ceiling grid or for wall mounting. 

a. 2 x 2 ft. x 5.25 inches (610 x 610 x 133 mm) radiused

b. 2 x 2 ft. x 6.75 inches (610 x 610 x 171 mm) offset pyramidal

c. 2 x 4 ft. x 5.25 inches (610 x 1220 x 133 mm) radiused

d. 2 x 4 ft. x 6.75 inches (610 x 1220 x 171 mm) offset pyramidal

e. 3 x 3 ft. x 7.00 inches (915 x 915 x 178 mm) radiused 

f. 3 x 4 ft. x 9.75 inches (915 x 1220 x 248 mm) radiused

g. 3 x 6 ft. x 9.75 inches (915 x 1830 x 248 mm) radiused

h. 4 x 4 ft. x 9.75 inches (1220 x 1220 x 248 mm) radiused

i. 4 x 6 ft. x 9.75 inches (1220 x 1830 x 248 mm) radiused

3. Edge Detail:  Rounded pencil edge thermo-molded frame formed on a geometric radiused or offset pyramidal shaped unit.

4. Finish:  [Standard white textured finish] [Fabric facing:  Manufacturer’s standard 100 percent polyester woven fabric, FR701 Style 2100 by Guilford of Maine]




a.
Color:  As selected from manufacturer’s full range of colors.

5. Sound Absorption (ASTM C423):  Noise Reduction Coefficient shall be no greater than .10 for A Mounting and E400 (lay-in ceiling) Mounting.

6. Mounting:  [Wall mount with top of panel angle and Z-Clip.  Optional:  Bottom angle if required to secure panel] [Ceiling mount; lay-in 15/16-inch (24 mm) grid]

Specifier Note: Products with a finished wood surface will exhibit variations in color, texture, and grain as this occurs naturally within the same tree and even the same log.

           B.    MidTones Wood Sound Diffuser Panels

 1.     Constructed from 3/8-inch (9.5 mm) thick hardwood, all pieces shall be assembled to create an 18-inch (457 mm) wide solid wood panel oriented as shown on the drawings.  Panel lengths shall be as shown on the drawings and no greater than 96-inches (2438 mm).  Select [maple] [birch] [oak] [poplar] [American cherry] or   other approved wood species.  Optional:  [Trim pieces for closing out the open ends of the diffusers shall be provided as shown on drawings.  Trim will match the wood type and finish of the diffuser]. 

 2.     Finish:  Select [stained with clear coat] [clear coat only] [unfinished]

 3.     Panels are designed and constructed to produce equal width wells of varying depths based on reflection phase grating principles.  The well depths shall be determined by a quadratic residue theory sequence to optimize sound diffusion.  There shall be a sequence of 7 elevations across the panel face.   

4.      Sound Diffusion:   Diffusion effects shall be based on test results for a small scale panel utilizing the same sequence of well depths and quadratic residue theory.  Results shall be derived as estimates based on the small scale testing.  Testing of the reduced size model shall be in compliance with AES-4id-2001.  The Diffusion Coefficients shall be no less than the following 500 Hz = 0.67, 630 Hz = 0.71, 800 Hz = 0.73, 1000 Hz = 0.76, 1250 Hz = 0.76, 1600 Hz = 0.79, and 2000 Hz = 0.79.  

5.      Mounting:  Panels are installed flush to the wall or ceiling surface per manufacturer’s guidelines.   Panels installed with wells oriented lengthwise in the vertical direction will diffuse sound in the horizontal plane.  Panels installed with wells oriented lengthwise in the horizontal direction will diffuse sound in the vertical plane.                                        

           C.     HighTones Wood Sound Diffuser Planks

 1.     Constructed from 4-inch (102 mm) wide hardwood planks.  Select [maple] [birch] [oak] [poplar] [American cherry] or other approved wood species.

 2.     Finish:  Select [stained with clear coat] [clear coat only] [unfinished]

 3.     Constructed from solid wood, planks are cut with shaping tools to create equal width wells of varying depths based on reflection phase grating principles.  The well depths shall be determined by a quadratic residue theory sequence to optimize sound diffusion.  There shall be a sequence of 7 elevations across the panel face.   

4.      Sound Diffusion:   Diffusion effects shall have been tested in compliance with AES-4id-2001 and the  Diffusion Coefficients shall be no less than the following; 3150 Hz = 0.59, 4000 Hz = 0.66, 5000 Hz = 0.70, 6300 Hz = 0 .73, 8000 Hz = 0.76, 10,000 Hz = 0.77, 12,500 Hz = 0.77, and 16,000 Hz = 0.73

5.      Mounting:   Planks are installed side by side with finish nails per manufacturer’s guidelines.   Planks installed with grooves in the vertical direction will diffuse sound in the horizontal plane.  Planks installed with grooves in the horizontal direction will diffuse sound in the vertical plane.      
           D.     SpaceArray Wood Diffuser Panels

1.     Panels shall be constructed from solid hardwood, 3/8-inch (10 mm) thick perimeter frame and 1/4-inch (6 mm) thick interior ribs.  Panel dimensions 23 5/8-inch (600 mm) x 23 5/8-inch (600 mm) x 3-inch (76 mm).

2.     The panel shall have 64 wells of 4 different depths arranged in a quasi – random pattern to optimize diffusion and minimize visual pattering.

3.     The well array design and varying depths shall create sound diffusion in two dimensions, both vertical and horizontal (wall mounted).
4.     Finish shall be manufacturer specified hardwood with a clear coat finish

5.     Panel dimensions allow for installation in a standard lay-in ceiling grid if desired.  Panels can also be wall mounted per manufacturer’s guidelines.

           E.     Ovation Reflector Panels

1.      Core:  [Gel coat finish panels,  1/2-inch (13 mm), 5-ply plywood core with resin coat layer on back of panel] [Wood veneer or laminate faced panels, 3/4-inch (20 mm) core thickness] 
2.      Face:  [15 mil smooth finished gel coat with color selected by architect] [high gloss] [matte] finish.








OR






      [WilsonArt or approved laminate]








OR






   [Natural Wood Veneer with clear coat finish]]

Specifier Note:  With the selection of a laminate or wood veneer face, the core will consist of 3/4-inch (20 mm) thick laminated wood ply layers for designs with panels larger than 4 ft. x 8 ft (122 cm x 244 cm).  
3.     Suspension and Flexing system:  1/8-inch (3mm) steel angle painted black and 1/4-inch (6mm) diameter zinc-plated tensioning rods mounted on the top (unexposed) side of the Reflector Panel.  Gel coat faced panels shall have through bolt attachment of suspension/flexing angles with bolt heads color matched .  Laminate or wood veneer faced panels shall have concealed attachment.   Panels shall be flexed to a [20 ft.] [25 ft.] radius before installation.  
Specifier Note:  Suspension systems are not provided by Kinetics Noise Control.  The following system is commonly used, however, other systems may be specified at architect’s option.

4.     Suspension System:  1/8-inch (6 mm) diameter, commercial grade aircraft cable with cable thimble and double crimp sleeves.

5.      Reflector properties:
a. Sound Reflectivity:  Panels shall be highly acoustically reflective.  The panels shall have less than 0.05 Sabines of absorption per sq. ft. of panel for all 1/3-octave band frequencies in the 200 Hz to 2000 Hz range tested per ASTM C423 with a Type J mounting.

b. Weight of reflector panel:  No less than 2 psf and a maximum of 2.5 psf (9.75 – 12.20 kg/sq. m) Excludes steel framing weight.
6.
Sizes:  As shown on drawings with a maximum size of [9 ft x 20 ft. (275 x 610 cm) for glossy gel coat faced panels] [9 ft 5 in x 20 ft. (287 x 610 cm) for glossy gel coat faced panels] [10 ft x 20 ft (305 x 610 cm) for laminate or wood veneer faced panels].  When a laminate or veneer face is specified, the panel length in the direction of the bowed reflector surface is a maximum 10 ft (305 cm).
7.
Optional Retractable Ovation Panels:  Where indicated on drawings, Ovation panels will be supplied with a tilting assembly on the rear of each panel. The tilting assembly shall incorporate a trolley that allows manual positioning and locking of the reflector panel at any point from zero degrees vertical (typically a storage position in the stagehouse) to ninety degrees horizontal. The retractable reflector shall have a single angle bracket at the top of the tilting assembly for mounting an installer supplied batten clamp. Retractable Ovation Panels are limited to a maximum size of 4 ft (122 cm) x 10 ft (305 cm).

Specifier Note: Large adjustable reflector sizes are available using multiple suspension points for each panel.

Specifier Note:  Large panels are better acoustically but, panels larger than 100 inches (254 cm) in both width and length will require a wide load trailer and permitting for transport.  Also, larger panels require larger door openings!
Specifier Note:  When spacing panels as independent reflector units, it is generally recommended that panels are no smaller than 8 ft. (244 cm) in length or width to prevent mid and low frequency sound from flowing around the reflector surface.

2.03 FABRICATION

A. Reflector Panel edges will be painted or stained to a finish similar to the exposed face.

B. Reflector Panels will be fabricated to the sizes shown on the drawings as single units without visible joints or seams.  Maximum size is [10 x 20 ft. (305 x 610 cm) for Gel coat finish panels] [8 ft x 18 ft (244 cm x 549 cm) for laminate or wood veneer faced panels]
PART 3 EXECUTION

Specifier Note: Paragraph below is an addition to CSI SectionFormat and a supplement to this specification. Retain or delete paragraph below per project requirements and specifier’s practice.

MANUFACTURER’S INSTRUCTIONS

A. Compliance: Comply with manufacturer’s product data, including product technical bulletins, product catalog installation instructions and product carton instructions for installation.

3.02 EXAMINATION

A. Site Verification of Conditions: Verify that substrate or supporting structure, which has been previously installed under other sections, is acceptable for product installation in accordance with manufacturer’s instructions.

3.03 CLEANING

A. Follow manufacturer’s instructions for cleaning panels soiled during installation. Replace panels that cannot be cleaned to as new condition.

B. Keep site free from accumulation of waste and debris.

END OF SECTION

