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SECTION 233717.3 – FABRIC AIR DISPERSION FOR CRITICAL ENVIRONMENTS
Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes fabric air dispersion systems and components for use in critical environments.

B. Related Sections:

Retain Sections in subparagraphs below that contain requirements Contractor might expect to find in this Section but are specified in other Sections.

1. Division 23 Section "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing requirements for metal ducts.

2. Division 23 Section "Nonmetal Ducts" for fibrous-glass ducts, thermoset fiber-reinforced plastic ducts, thermoplastic ducts, PVC ducts, and concrete ducts.

3. Division 23 Section “Metal Duct” for metal ductwork, duct liner, sealants and gaskets, hangers and supports and seismic-restraint devices. 

4. Division 23 Section "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access doors and panels, turning vanes, and flexible ducts.

1.3 SUBMITTALS

A. Product Data:  For each type of product indicated, include the following:

1. Data Sheet:  Indicate materials of construction, finish, and mounting details; and performance data including throw and drop, static-pressure drop, and noise ratings.

2. Schedules:  Indicate drawing designation, room location, quantity, model number, size, and accessories furnished.

B. Samples for Initial Selection:  For fabric face diffusers with factory-applied color finishes.

Delete "Samples for Initial Selection" Paragraph above if colors and other characteristics are preselected and specified or scheduled.  Retain first paragraph below with or without above.

C. Samples for Verification:  For fabric face diffusers in manufacturer's standard sizes to verify color selected.

Remaining paragraphs are defined in Division 01 Section "Submittal Procedures" as "Informational Submittals."

Retain first paragraph below if Drawings do not include detailed plans or if Project involves unusual coordination requirements.

D. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from Installers of the items involved:

Revise subparagraphs below to suit Project.

1. Ceiling suspension assembly members.

2. Method of attaching suspension system and hangers to building structure.

3. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, sprinklers, access panels, and special moldings.

Retain first paragraph and subparagraphs below if required by seismic criteria applicable to Project.  Coordinate with Division 23 Section "Vibration and Seismic Controls for HVAC Piping and Equipment."

E. Operation and Maintenance Data:  For fabric air dispersion systems include operation, and maintenance manuals.

1.4 QUALITY ASSURANCE

A. Building Codes and Standards:

1. Product must be Classified by Underwriters Laboratories in accordance with the 25/50 flame spread / smoke developed requirements of NFPA 90-A.

2. All product sections must be labeled with the logo and classification marking of Underwriter’s Laboratories.

B. Design & Quality Control

1. Manufacturer must have documented design support information including fabric air dispersion system sizing, vent and orifice location, vent and orifice sizing, length, and suspension.  Parameters for design shall include but not be limited to maximum air temperature, velocity, pressure drop and fabric permeability shall be provided and documented.

1.5 DELIVERY, STORAGE AND HANDLING

1. Protect fabric air dispersion systems from damage during shipping, storage and handling.

2. Where possible, store products inside and protected from weather.  Where necessary to store outside, store above grade and enclose with a vented waterproof wrapping.

1.6 WARRANTY

A. Provide manufacturer’s standard 1 year warranty program for those products supplied for the fabric portion of this system.

B. Design and Performance Warranty:  Provide manufacturer’s standard design and performance warranty stating fabric air dispersion system will perform in accordance with design parameters stipulated in submittals.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

Edit this Article with other Part 2 articles in which manufacturers are named.  See Division 01 Section "Product Requirements" for an explanation of the terms "Available Manufacturers" and "Manufacturers" and the effect these terms have on "Product Substitution" requirements.

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

3. Basis-of-Design Product:  Subject to compliance with requirements, provide products indicated on Drawings or comparable product by one of the following:

a. LabSox by DuctSox, Corporation.

b. <Insert manufacturer's name>.

2.2 FABRIC AIR DISPERSION SYSTEMS

A. Fabric Air Dispersion Systems for Critical Environments:
1. Fabric shall be constructed of a pliable air porous textile media. Fabric shall be constructed of a non-linting filament textile that includes 50% recycled content, an active antimicrobial treatment and is UL Classified as an Air Distribution Device, Fabric. Fabric face shall be crescent shaped with tapered ends and shall extend no more than 6.5 inches into the occupied space. Fabric face secures to the face frame via sewn in vinyl J-channel and bead. Fabric face is available with venting to provide laminar airflow or 1, 2, 3 or 4 way directional airflow. 

a. Fabric Weight: Fabric weights are based on standard ASTM D3776

1) Rx 50 – 6.3 ounces / square yard
2) Rx 100 – 5.5 ounces / square yard
3) Rx 200 – 5.4 ounces / square yard
b. Fabric Color: Standard color for LabSox fabric is white

1) Custom colors are available upon request.  Custom colors require additional lead time.
c. Air Permeability: Air permeability ratings are based on ASTM D737, Frazier Test.  Permeability shall be determined based on an inlet static pressure of 0.5” w.c.
1) Rx 50 – 55 cfm / square foot

2) Rx 100 – 100 cfm / square foot

3) Rx 200 – 175 cfm / square foot
d. Temperature Range: 0 degrees F to 180 degrees F

2. Performance NC values shall be provided by a third party, ETL certified laboratory. Throw for terminal velocities of 100, 75 and 50 fpm shall be published along with corresponding pressure drop and NC value. Performance tests shall have been conducted in ASHRAE Standard 70-91.

3. Component Specification:

a. Fabric air dispersion system shall be specifically designed for both constant volume and variable-air-volume flows.

2.3 SYSTEMS FABRICATION REQUIREMENTS:

1. Air dispersion shall be accomplished by means of air permeable fabric with or without linear vents.  Linear vents are to consist of an array of open orifices rather than a mesh style vent to reduce maintenance requirements of mesh style vents.  Linear vents should also be designed to minimize the collection of dirt and dust on fabric surface.

a. Size and location of linear vents to be specified and approved by manufacturer. 

b. Inlet connection to metal duct via fabric draw band with anchor patches as supplied by manufacturer.  Anchor patches to be secured to metal duct via sheet metal screw fastener – supplied by contractor.

c. Inlet connection includes zipper for easy removal / maintenance.

d. Lengths to include required zippers as specified by manufacturer.

e. System to include Adjustable Flow Devices to balance turbulence, airflow and distribution as needed.  Flow control device shall include ability to adjust the airflow resistance from 0.06 – 0.60 in w.g. static pressure.

f. End cap includes zipper for easy maintenance.

g. Fabric system shall include connectors to accommodate suspension system listed below.

h. Any deviation from a straight run shall be made using a gored elbow or an efficiency tee.  Normal 90 degree elbows are 5 gores and the radius of the elbow is 1.5 times the diameter of the DuctSox.

2.4 SUSPENSION SYSTEMS

A. Tension Cable:  System shall be installed using a tension cable system including a single (1 Row) or double strands (2 Row) of cable located 3” above top-dead-center (1 Row) or 3” above the 10 and 2 o’clock locations of the DuctSox system.  2 Row supports are required for systems of 32” diameter and larger.  Hardware to include cable, eye bolts, thimbles, cable clamps and turnbuckle(s) as required. System attachment shall be made using nylon cable clips spaced 24 inches.

Component options include (must specify per area if multiple on same project):

1. Galvanized Steel Cable

2. Stainless Steel Cable

3. Plastic Coated Stainless Steel Cable

4. Adjustable Gripple Mid-Supports – Available lengths: 5’, 10’, 15’, 20’ and 30’

B. 3x1 Suspension:  (Available for duct diameters from 10” to 48”) System shall include a 3 Row connection to fabric system at 10, 12, and 2 o’clock locations.  The powder-coated aluminum hangers are secured and connected to a single (1 Row) tension cable every 3’-0” and connect to the fabric system at the 10 and 2 o’clock locations with detachable D-Clasps.  The fabric system will also have intermediate cable clips located at 12 o’clock and between the hangers to attach directly to the single tension cable system located 3” above top-dead-center location of the fabric system.  Tension cable hardware to include cable, eye bolts, thimbles, cable clamps, and turnbuckles as required.

Component options include:

1. Galvanized Steel Cable

2. Stainless Steel Cable

3. Adjustable Gripple Mid-Supports – Available lengths: 5’, 10’, 15’, 20’ and 30’


C. 4x2 Suspension:  (Available for duct diameters from 50” to 60”) System shall include a 4 Row connection to fabric system at 10, 11, 1 and 2 o’clock locations.  The powder-coated aluminum hangers are secured and connected to a double (2 Row) tension cable every 3’-0” and connect to the fabric system at the 10 and 2 o’clock locations with detachable D-Clasps.  The fabric system will also have intermediate cable clips located at 11 and 1 o’clock and between the hangers to attach directly to the double tension cable system located 1” above top-dead-center location of the fabric system.  Tension cable hardware to include cable, eye bolts, thimbles, cable clamps, and turnbuckles as required.

Component options include:

1. Galvanized Steel Cable

2. Stainless Steel Cable

3. Adjustable Gripple Mid-Supports – Available lengths: 5’, 10’, 15’, 20’ and 30’

D. Suspended H-Track: System shall include a single (1 Row) or double (2 Row) runs of aluminum H-Track system located 1.5” above top-dead-center (1 Row) or 1.5” above the 10 and 2 o’clock (2 Row) locations of DuctSox system.  2 Row supports are required for systems of 32” diameter and larger.  Hardware to include 10’ sections of track, splice connectors, track endcaps and vertical cable support kits – consisting of a length of cable with a locking stud end and Gripple quick cable connectors.  Radius aluminum track must be included for all radius sections.

Fabric / Track attachment
1. Cord In continuous supporting cord (not suggested for systems >24” Dia.)
2. Track tabs are a detachable slide positioned every 24” along the length of the system (all diameters).


Hardware components (optional)
3. Provide 316 Stainless Steel components including coupler assembly, vertical cable support and Gripple quick cable connector.


E. 3x1 H-Track Suspension:  (Available for duct diameters from 10” to 48”) System shall consist of a 3x1 hanger used in conjunction with an H-track suspension system.  System shall include a 3 Row connection to fabric system at 10, 12, and 2 o’clock locations.  The powder-coated aluminum hangers are secured and connected to a single (1 Row) aluminum H-track every 3’-0” and connect to the fabric system at the 10 and 2 o’clock locations with detachable D-Clasps.  The fabric system will also have intermediate track tabs located at 12 o’clock and between the hangers to attach directly to the H-track suspension system located 3” above top-dead-center location of the fabric system.  Hardware to include Hardware to include 10’ sections of track, splice connectors, track endcaps and vertical cable support kits – consisting of a length of cable with a locking stud end and Gripple quick cable connectors.  Radius aluminum track must be included for all radius sections.

F. 4x2 H-Track Suspension:  (Available for duct diameters from 50” to 60”) System shall consist of a 4x2 hanger used in conjunction with an H-track suspension system.  System shall include a 4 Row connection to fabric system at 10, 11, 1, and 2 o’clock locations.  The powder-coated aluminum hangers are secured and connected to a double (2 Row) aluminum H-track every 3’-0” and connect to the fabric system at the 10 and 2 o’clock locations with detachable D-Clasps.  The fabric system will also have intermediate track tabs located at 11 and 1 o’clock and between the hangers to attach directly to the H-track suspension system located 1.5” above top-dead-center location of the fabric system.  Hardware to include Hardware to include 10’ sections of track, splice connectors, track endcaps and vertical cable support kits – consisting of a length of cable with a locking stud end and Gripple quick cable connectors.  Radius aluminum track must be included for all radius sections.


G. Flush-Mount Track:   System shall include aluminum Flush-Mount system located 1.5” above top-dead-center of DuctSox system.  Hardware to include 12’ section of track, track tabs, splice connections and end caps as required.  Track tabs must promote easy sliding movement through aluminum track and must be detachable from the fabric.  Radius aluminum track for support of the elbows through the corners using either track tabs or Cord-In.

Fabric / Track attachment

1. Cord In continuous supporting cord (not suggested for systems >24” Dia.)
2. Track tabs are a detachable sliding tab positioned every 24” along the length of the system (all diameters). 

H. Surface Mount:  System shall include aluminum C-mount track system located flush with the top of DuctSox system.  80% of track to be concealed by fabric at final installation.  Hardware to include 8’ sections of track.  Hardware to include 8’ sections of track, splice connections and end brackets as required.  System attachment shall be made by cord sewn into top side flaps of DuctSox system supported entire length.
2.5 DESIGN PARAMETERS:

A. Fabric air diffusers shall be designed from 0.25” water gage minimum to 3.0” maximum, with 0.5” as the standard.
B. Fabric air dispersion system shall be limited to design temperatures between 0 degrees F and 180 degrees F (-17.8 degrees C and 82 degrees C).
C. Design CFM, static pressure and fabric air dispersion length shall be designed or approved by the manufacturer.
D. Do not use fabric air dispersion systems in concealed locations.
E. Use fabric air dispersion system only for positive pressure air distribution components of the mechanical ventilation system.
PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine areas for compliance with requirements for installation tolerances and for structural rigidity, strength, anchors, and other conditions affecting performance of heat exchangers.

1. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 HANGER AND SUSPENSION SYSTEM INSTALLATION

A. Install chosen suspension system in accordance with the requirements of the manufacturer.  Instructions for installation shall be provided by the manufacturer with product.

B. Install suspension system level, run suspension system parallel and perpendicular with major building structure components.

Verify attachment selection and spacing in two paragraphs below with structural engineer.

C. Building Attachments:  Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.

1. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more than 4 inches thick.

2. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches thick.

Retain subparagraph below for Projects that require seismic restraints.

3. Do not use powder-actuated concrete fasteners for seismic restraints.

D. Install suspension system components to building structure.  Attach suspension system components to building structure using conventional industry accepted means.
3.3 CONNECTIONS

Coordinate piping installation and specialty arrangement requirements with schematics on Drawings and with requirements specified in piping systems.  If Drawings are explicit enough, these requirements may be reduced or omitted.

A. Install fabric air dispersion systems with fewest possible joints.

B. Unless otherwise indicated, install fabric air dispersion systems horizontally, and parallel and perpendicular to building lines.

C. Install ducts close to overhead construction, columns, and other structural and permanent enclosure elements of building.

D. Where fabric air dispersion systems pass through non-fire-rated interior partitions and exterior walls and are exposed to view, provide metal duct within the partition.  Fabric air dispersion system shall not penetrate wall assembly

E. Where fabric air dispersion systems pass through fire-rated interior partitions and exterior walls, install fire dampers.  Comply with requirements in Division 23 Section "Air Duct Accessories" for fire and smoke dampers.  Provide sheet metal extensions from housing of fire damper to connect fabric air dispersion system on either side of fire damper.
3.4 FIELD QUALITY CONTROL

A. Test, adjust and balance air handling equipment, main supply air ductwork and branch supply air ductwork.  Replace any damaged or malfunctioning HVAC system components upstream of inlet to fabric air dispersion system.
3.5 CLEANING

A. After completing system installation, including outlet fitting and devices, inspect exposed finish.  Apply edge guard to edge of sheet metal ductwork prior to installation of fabric air dispersion system.

B. Clean air handling unit and ductwork prior to the DuctSox system unit-by-unit as it is installed.  Clean external surfaces of foreign substance which may cause corrosive deterioration of facing.
C. If DuctSox systems become soiled during installation, they should be removed and cleaned following the manufacturers standard terms of laundry.  Refer to manufacturer’s published literature for proper laundering methods.
END OF SECTION 233717.3
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