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Guideline Master Specification for Vibro-Acoustics Silencers

Section 15xxx – HVAC Silencers

A. GENERAL

1. Silencers shall be of the size, configuration, capacity and acoustic performance as scheduled on the drawings.  All silencers shall be factory fabricated and supplied by the same manufacturer.  Silencers shall be Vibro-Acoustics (basis of design).  

2. Alternate manufacturers must request and obtain written approval by the Engineer to bid the project at least 10 days prior to the bid due-date.  As a condition of pre-approval, alternate manufacturers must submit to the Engineer a minimum of twenty (20) different HVAC silencer test reports.  Each report shall be for a silencer tested in full accordance with the ASTM E477-13 silencer test standard in an aero-acoustic test facility which is NVLAP accredited for the ASTM E477-13 standard.  Each test shall have been conducted within the last 12 month period.  A copy of the laboratory’s NVLAP accreditation certificate must be included with the submitted reports.  Any changes to the specifications must be submitted and approved in writing by the Engineer at least 10 days prior to the bid due-date.

3. Silencer inlet and outlet connection dimensions must be equal to the duct sizes shown on the drawings.  Duct transitions at silencers are not permitted unless shown on the contract drawings.

B. Construction

1. All CNM and CD circular stack silencers shall be constructed with a minimum 10 ga. 316L stainless steel outer casing, internally reinforced as required for a minimum wind loading of 150 mph.  Casings shall be double-wall construction for the length required to provide the scheduled insertion loss and single wall for the remaining height of the stack.  
2. All external casing seams and joints shall be continuously welded using butt welds with a 1/16” gap.  Welds shall be made with a MIG welding machine using 316L fluxcore wire.  

3. The stack silencers’ exterior finish shall be a 2B mill finish with all welds ground smooth.  After fabrication, the exterior shall receive a white metal blast with sand or glass beads, as selected by the Engineer.  Finish samples shall be provided to the Engineer for review and selection.  Silencers shall be factory packaged to prevent damage and maring of the exterior finish during shipment and handling.

4. Dissipative splitters shall be full height with panel-type construction.  Splitter framing shall be 16 ga. 316L stainless steel with supplemental structural reinforcement as required to meet the specified wind loading.  Perforated liner shall be 22 gauge 316L stainless steel, adequately stiffened to insure flatness and form.  Splitters shall span the full diameter of the stack silencers without internal gap partitions or spacers. [ No media splitters shall be full height with panel-type construction.  Splitter framing shall be 16 ga. 316L stainless steel with supplemental structural reinforcement as required to meet the specified wind loading.  Perforated liner shall be 26 gauge perforated 316L stainless steel.  Splitters shall span the full diameter of the silencer without internal gap partitions or spacers.]
5. Splitters must be oriented perpendicular to the fan shaft.

6. Stack silencers shall terminate with an internal nozzle, designed to provide a minimum discharge velocity of 3,000 fpm.

7. Stack silencers shall be supplied with integral lifting lugs and factory-drilled 316 stainless steel inlet flanges, reinforced as required to meet the wind loading requirement.

8. Silencers shall be self-supporting without guy wires and shall be attached to the roof framing steel according to the details shown on the contract drawings.

9. Media shall be of acoustic quality, shot-free glass fiber insulation with long, resilient fibers bonded with a thermosetting resin.  Glass fiber density and compression shall be as required to insure conformance with laboratory test data.  Glass fiber shall be packed with a minimum of 15% compression during silencer assembly.  Media shall be bacteria and fungus resistant, resilient such that it will not crumble or break, and conforming to irregular surfaces.  Media shall not cause or accelerate corrosion of aluminum or steel.  Mineral wool will not be permitted as a substitute for glass fiber.
10. Media shall be encapsulated in glass fiber cloth to help prevent shedding, erosion and impregnation of the glass fiber and to promote water shedding.

11. Silencer materials, including glass fiber shall have maximum combustion ratings as noted below when tested in accordance with ASTM E84, NFPA 255 or UL 723.

Flamespread Classification:

25


Smoke Development Rating:

50
C. ACOUSTIC PERFORMANCE

1. Silencer dynamic insertion loss shall not be less than that listed in the silencer schedule.

2. Silencer generated noise shall not be greater than that listed in the silencer schedule.

3. Acoustic performance shall include dynamic insertion loss and generated noise for forward flow (air and noise in same direction) or reverse flow (air and noise in opposite direction) in accordance with the project’s air distribution system requirements.

4. All silencer ratings shall be determined in a duct-to-reverberant room test facility which provides for airflow in both directions through the test silencer in accordance with the ASTM E-477-06a test standard.  The test set-up, procedure and facility shall eliminate all effects due to flanking, directivity, end reflection, standing waves and reverberation room absorption.

D. AERODYNAMIC PERFORMANCE

1. Silencer pressure drops shall not exceed those listed in the silencer schedule.  Silencer pressure drop measurements shall be made in accordance with the ASTM E477-13 test standard.  Tests shall be conducted and reported on the identical units for which acoustical data is presented.

E. SUBMITTALS

1. The manufacturer shall supply certified test data for each scheduled silencer.  The data shall include dynamic insertion loss, generated noise and pressure drop for forward or reverse flow, matching the project’s air distribution system requirement.  All ratings shall be conducted in the same facility and shall utilize the same silencer.  

2. Test facilities and test reports shall be open to inspection upon request from the Engineer. Silencer performance must have been substantiated by laboratory testing according to ASTM E477-13 and so certified when submitted for approval.  The aero-acoustic laboratory must be NVLAP accredited for the ASTM E477-13 test standard.  A copy of the accreditation certificate must be included with the submittals.  Data from non-NVLAP accredited test facilities will not be accepted.

