SPECIFICATIONS FOR

 FIBERGLASS REINFORCED PLASTIC (FRP) DUCTWORK

PART 1 – GENERAL

1.1 SCOPE

The following is a specification for glass fiber reinforced process ducting and fittings as developed and adhered to by Viron® International.  This specification conforms with the National Bureau of Standard’s Voluntary Product Standard PS 15-69 and covers constructions, workmanship, test procedures, and auxiliaries for products intended for use in aggressive chemical environments.

1. Terminology – Unless otherwise indicated, the plastics terminology used in this Standard shall be in accordance with the definitions given in American Society for Testing and Materials (ASTM) Designation D883-69, Standard Nomenclature Relating to Plastics.

1.2
ACCEPTABLE MANUAFACTURERS


Viron® International Corporation


505 Hintz Road


Owosso, MI  48867


989/723-8255

1.3
DESIGN STANDARDS

Fiberglass reinforced plastic ductwork and accessories shall be constructed and inspected according to the following standards.

1. NBS PS 15-69:  Standard for Contact-Molded Reinforced Polyester Chemical Resistant Process Equipment.

2. ASTM E 84-89:  Standard Test Method for Surface Burning Characteristics of Building Materials.

3. ASTM C 582-87:  Standard Specification for Contact-Molded Reinforced Thermosetting Plastic Laminates for Corrosion Resistant Equipment.

4. ASTM D 2563-70:  Standard Practice for Classifying Visual Defects in Glass-Reinforced Plastic Laminate Parts.

5. ASTM D 2996-88:  Standard Specification for Filament Wound “Fiberglass” (Glass-Fiber-Reinforced Thermosetting-Resin) Pipe.

6. ASTM D 4097-88:  Standard Specification for Contact-Molded Glass-Fiber-Reinforced Thermoset Resin Chemical Resistant Tanks.

7. SMACNA Thermoset FRP Duct Construction Manual:  First Edition, June 1997.

In the event of conflict between these references, the most appropriate and stringent source shall be followed.

1.4 QUALITY ASSURANCE

1. All FRP duct components shall be fabricated by qualified, experienced personnel with a minimum of 5 years experience with the lay-up, fabrication and joining of FRP materials.

2. Beside meeting the requirements of this section, resins used in the fabrication of the FRP ductwork shall be approved and applied in accordance with the resin vendor’s published technical criteria.

3. Factory Inspection:

a. The Owner shall maintain the right to tour Viron’s FRP duct fabrication facility anytime that fabrication is being performed on ductwork intended for the project.

b. Viron shall notify the Owner when production has been completed on the first 50 lineal feet of fabricated ductwork.  Any time after that date, the Owner may exercise the option, without advanced notice, to tour the plant and inspect all stages of fabrication to ensure that quality control is being maintained.

c. This visitation and inspection option shall remain in effect throughout the entire cycle of production for materials used on this project.

4. Factory Supplied Test Sample:  Viron shall provide a minimum of three sample specimens for mechanical property tests and lamination lay-up analysis.  Test specimens shall be submitted to the vendor of the resin used in the duct construction process.

5. Acceptance of Fabricated Ductwork:

a. Acceptance of factory fabricated ductwork shall be based on laboratory analysis of the factory-supplied and field-supplied test sample specimens and Owner’s inspection of the ductwork during the fabrication procedure.

b. No ductwork shall be installed on the project until the Owner approves all test results to verify the fabricated product complies with the technical requirements specified herein.

c. The installing contractor shall bear the costs required by the resin vendor for performing the duct sample tests indicated herein.

d. All factory and field test sample specimens shall be analyzed at the laboratory of the resin vendor to determine:

1. Tensile and flexural strength

2. Barcol hardness

3. Glass content

4. Edge compression properties

5. Thickness measurement

6. Visual quality inspection of laminate

7. Cure development testing shall be performed on each duct section of each production run, in accordance with ASTM D 3418.  Testing shall be performed at a minimum of each side midpoint at 1/3 and 2/3 straight wall distances on both the inner and outer surfaces (16 points total) of each duct section.

e. A visual quality inspection of laminate shall be performed on each duct section in accordance with ASTM D 2563.  Acceptable ductwork shall have no visual surface defects greater than Level III, smooth with no glass fibers exposed.  There shall be no foreign inclusions, dry spots, air bubbles, cracks, crazing, pinholes, or delamination.  Inspections shall be done and recorded by Viron and the installing contractor.

f. If the duct samples fail to meet the requirements of the resin vendor’s technical data, or meet the fabrication steps of these specifications, Viron shall comply with the following additional test steps:

1. Test all pieces manufactured during the production run.

2. Submit a list of three independent testing laboratories for selection by the Owner of one laboratory to provide a separate opinion.

3. Contact with the chosen laboratory for services for the same test procedures described above on ten new sample specimens removed from ductwork stockpiled on the project construction site.

g. Written acceptance by the Owner will provide necessary clearance of stockpiled material to be installed by the installing contractor.

h. Written rejection by the Owner of any or all of the ductwork shall constitute noncompliance.  Viron shall remove all nonconforming material from the construction site and replace with new material fabricated to conform to these requirements.  Test sample specimens shall be taken from all the ductwork fabricated as replacement to nonconforming material, and tests will be repeated.

1.5 DESIGN CRITERIA

1. Duct Pressures:  FRP exhaust ductwork shall be suitable for 5 inches W.C. negative and 4 inches positive internal pressures.

2. Stiffening:  All rectangular duct sections shall be constructed with integral stiffeners which limit maximum deflection to ½ inch across any span when subjected to –5.0 inches W. C. static pressure.

3. Exhaust Contaminants:  The duct system will be designed to withstand airstream contaminants as detailed in attached data sheets.

4. Field Joints:  Field joints shall be butt and wrap type wherever possible.  All joints shall be constructed to ensure the bottoms of adjacent duct sections are relative to each other such that no pockets or low spots are created where condensed liquid can collect.  Field joints over 24 inch diameter shall be wrapped on the inside and outside of the joint.  Internal wraps shall include a minimum 20 mil synthetic veil in contact with the airstream.  External wraps shall include a gel coat with UV inhibitors.

5. Duct Length:  To the extent possible, the length of the duct sections shall be constructed so that the field joints are minimized while shipping is optimized.

6. Packaging and Loading:  All ductwork and components shall be packaged and loaded to protect against damage during shipping, offloading and handling.

7. Shipping:  All ductwork shipments will be coordinated with the installing contractor.

8. Unloading and Storage:  Upon receipt at the jobsite, the installing contractor shall be responsible for unloading, inventory, and inspection of the ductwork for damage caused in transit.  The duct components shall be stored in a clean, dry location until installed.

9. Warranty:  The ductwork shall have a one-year guarantee carried by Viron that will provide for repair or replacement of defective materials at no cost to the owner.

PART  2 – PRODUCTS

2.1 FRP DUCTWORK CONSTRUCTION

A. Internal Corrosion-Resistant Surface:

1. The interior liner in contact with the contaminated exhaust airstream shall be a minimum of 100 mil thick and constructed of materials resistant to the chemicals listed in the attached data sheets.  The corrosion liner shall be layed-up as a separate corrosion barrier from the intermediate structural layers.

2. The internal liner shall be formed with a 10 mil C-glass veil for superior corrosion resistance.  Two layers of 1.5 ounce per square foot chopped strand mat and spray-up chopped borosilicate glass shall make up the balance of the internal liner to achieve 100 mil total thickness.

3. The corrosion liner shall gel completely prior to continuing with the structural layer.

4. Resin used for the internal corrosion-resistant liner shall be Reichhold Dion Ver 9300 FR or equal.  Resin-to-glass ratios shall be 90% resin, 10% glass.

5. The resin shall carry a flame spread rating of 25 or less, and smoke contribution rating of Unrated (in excess of 1000) with the addition of 3% antimony trioxide.

B. Intermediate Structural Layer:

1. The intermediate layer of duct wall thickness shall be fabricated by either filament wound or hand lay-up techniques to the dimensional thickness and strength as required by NBS PS 15-69 standards.

2. Resin for the intermediate structural layer shall be Reichhold VER 9300 FR or equal.  Resin to glass ratios shall be 66% resin, 33%  glass.

3. The resin shall carry a flame spread rating of 25 or less, and smoke contribution rating of Unrated (in excess of 1000) with the addition of 3% antimony trioxide.

4. The outer surface shall be relatively smooth with no exposed glass fiber ends.

C. External Layer: 

1. The exposed external surface of all FRP ductwork installed whether indoors on grade or on the roof, shall provide protection against ultraviolet degradation and weather erosion.  The duct shall carry a flame spread rating of 25 or less and a smoke contribution rating of Unrated (in excess of 1000).

2. All ductwork shall be identified by a finished appearance in the gray color spectrum.  Gel coat color shall be Viron BM 1606 medium gray.

3. External duct protection shall be provided by an ultraviolet stabilizer added to the final coat of resin that also incorporates paraffinated wax curing elements and color pigment.

2.2 DAMPERS

A. Equipment isolation dampers, header separation manifold dampers, and exhaust branch duct balancing shall be manufactured using the same materials as the ductwork.  Round dampers shall be single butterfly blade type, rectangular dampers shall be parallel blade type.  Blade shaft shall be fiberglass with Teflon shaft seals.  All dampers shall be suitable for 13 inches WC pressure differential.  Blade shaft shall be designed to provide a 10:1 safety factor for operating torque requirements.   The shaft shall be glassed into the damper blade, such that the center portion of the blade is significantly thicker than the outer perimeter with a smooth, even taper from the center to perimeter.  Dampers shall be by Viron.  Manual dampers to be equipped with manual stainless steel adjustable locking handles or worm gear operators.  Automatically controlled dampers to be equipped with automatic electric or pneumatic actuators supplied by the controls contractor and installed by mechanical contractor.

2.3 FABRICATION

A. General:

1. All ductwork to be supplied as butt and wrap joints except as necessary for connection to equipment and dampers.  All butt and wrap joints shall be constructed to ensure the bottoms of adjacent duct sections are relative to each other such that no pockets or low spots are created where condensed liquid can collect.

2. Butt joints over 24” diameter shall be internally, as well as externally wrapped.  Internal wraps shall include a minimum 20 mil synthetic veil in contact with the airstream.  External wraps shall include a gelcoat finish as specified above.

3. Strength of the butt joint shall be at least equal to that of the duct.  Total minimum width of the joint shall be 3” for 1/8” thickness, 4” for 3/16” thickness and 6” for ¼” thickness.

4. Where flanges are necessary, they shall be made by hand lay-up.  The face of the flange shall be smooth with no projections or depressions greater than 1/32” and shall be perpendicular to the duct centerline within ½ degree.  Machine facing of the back of the flanges is not acceptable.  Flange thickness shall be in accordance with ASTM D 4097-88.  Flange height shall be a minimum of 2 inches.  The duct wall at the hub of the flange shall be a minimum of 1.5 times the nominal duct thickness and taper to the normal thickness over a distance of at least one flange width.  Fillet radium shall be a minimum of 3/8” at the point where the hub meets the back of the flange.

5. Flange drilling, nuts, bolts, washers, and gaskets shall be provided by the installing contractor.

6. Drains shall be installed at locations indicated on the drawings.  Drains shall be 1” diameter FRP ½ threaded couplings glassed into the bottom of the duct.  The fitting shall be trimmed flush with the interior surface of the duct and the duct shall be recoated at the connection.

7. Access openings shall be provided where located on the drawings and shall be rigidly framed and fitted with airtight covers which can easily be removed and installed.  Cover plate and end caps shall be flanged as described in paragraph 2.3 A.4, a minimum thickness of ¼”, and shall be reinforced as necessary to comply with design pressure criteria of the system.  Access doors will be complete with Type 304 stainless steel hardware and full-face type gaskets.  Gaskets shall be chemically resistant to the contaminants listed in attached data sheets.

8. Flexible connections, expansion joints, revent connections, and fire sprinklers shall be provided by the installing contractor where shown on the drawings..

PART 3 – EXECUTION

3.1  INSTALLATION

A. Installation to be by installing contractor.

B. Field quality control, inspections, tests, and cleaning shall be by others.

END OF SECTION

