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�SPECIAL SPECIFICATION



SECTION 15892



METAL DUCTWORK - ALL WELDED - STAINLESS STEEL







�tc "PART1-GENERAL....."�PART 1 - GENERAL





�tc "1.01DESCRIPTION....."�1.01	DESCRIPTION



A.  	This Section includes furnishing and installing welded stainless steel ductwork as indicated here and on the Drawings.





�tc "1.02RELATEDWORK....."�1.02	RELATED WORK



A.  	Division 7



B.  	Division 9



C.  	Section 01300



D.  	Section 15010



E.  	Section 15901





�tc "1.03QUALITYASSURANCE....."�1.03	QUALITY ASSURANCE



A.  	Qualify welding processes and welding operators in accordance with American Welding Society (AWS) D1.1 "Structural Welding Code - Steel" for hangers and supports and AWS D9.1 "Sheet Metal Welding Code."



B.  	Qualify each welder in accordance with AWS qualification tests for welding processes involved.  Certify that their qualification is current.



C.  	Perform, pass successfully, and report tests specified in Field Quality Control.





�tc "1.04REFERENCES....."�1.04	REFERENCES



A.  	American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASME) N509-1989, Nuclear Power Plant Air-Cleaning Units and Components



B.  	ANSI/ASME N510-1989, Testing of Nuclear Air Treatment Systems



C.  	ASME Boiler Pressure Vessel Code, Section V



D.  	ASME Boiler Pressure Vessel Code, Section IX



E.  	American Society for Testing and Materials (ASTM) A240-91, Rev. A, Standard Specification for Heat-Resisting Chromium and Chromium-Nickel Stainless Steel Plate, Sheet, and Strip for Pressure Vessels



F.  	ASTM A276-91, Rev. A, Standard Specification for Stainless Steel and Heat-Resisting Steel Bars and Shapes



G.  	ASTM D1056-91, Standard Specification for Flexible Cellular Materials - Sponge or Expanded Rubber



H.  	American Welding Society (AWS), AWS A2.1



I.  	AWS A3.0



J.  	AWS D1.1



K.  	AWS D9.1



L.  	National Fire Protection Association (NFPA), NFPA 90A



M.  	Sheet Metal and Air Conditioning Contractors National Association (SMACNA), Heating, Ventilating, and Air Conditioning (HVAC) Duct Construction Standards - Metal and Flexible, 1985



N.  	SMACNA, Rectangular Industrial Duct Construction Standards, 1980



O.  	SMACNA, Round Industrial Duct Construction Standards, 1977



P.  	SMACNA, Industrial Duct Construction Manual



Q.  	SMACNA, Seismic Restraint Manual: Guidelines for Mechanical Systems, 1991



R.  	Uniform Building Code, 1991



S.  	Underwriter's Laboratories





�tc "1.05SUBMITTALS....."�1.05	SUBMITTALS



A.  	Make submittals according to this Section, Section 15010, and Section 01300.



B.  	Submit product data including details of construction relative to materials, dimensions of individual components, profiles, and finishes for sealing materials and Fire-stopping materials.



C.  	Submit shop drawings from the duct fabrication shop showing proposed support methods for both seismic and non-seismic supports, reinforcement types, and associated sheetmetal gage for each duct pressure class.  The shop drawings shall also include support spacing, reinforcement spacing, and seismic support spacing, both lateral and longitudinal.  Shop drawings shall include proposed methods for building attachment of hangers and supports, member size and method of attachment for seismic restraints, and location of diotylphalate (DOP) injection ports. 



D.  	Submit welding certificates including welding procedures specifications, welding procedures qualifications test records, and welders' qualifications test records complying with requirements specified in Quality Assurance below.



E.  	Submit duct leakage test reports.



F.  	Submit installation, operating, and maintenance instructions for volume control devices in accordance with Section 15010 and Section 01300.



G.  	Submit stamped seismic calculations for designed seismic supports and for duct hanger building attachment points other than panel points. 





�tc "1.06DELIVERY,STORAGE,ANDHANDLING....."�1.06	DELIVERY, STORAGE, AND HANDLING



A.  	See Section 15010.



B.  	Store material delivered to the job and not installed immediately shall be stored in a safe, dry location and protected against damage or loss.



C.  	Deliver sealant and fire-stopping materials to site in original unopened containers or bundles with labels informing about manufacturer, product name and designation, color, expiration period for use, pot-life, curing-time, and mixing-instructions for multi-component materials.



D.  	Store and handle sealant fire-stopping materials in compliance with manufacturers' recommendations to prevent their deterioration or damage due to moisture, high or low temperatures, contaminants, or other causes.



E.  	Deliver and store stainless steel sheets with mill-applied adhesive protective paper, maintained through fabrication and installation.



��tc "PART2-PRODUCTS....."�PART 2 - PRODUCTS





�tc "2.01MATERIALS....."�2.01	MATERIALS



A.  	Welded stainless steel material:  Mill certified type 304L, ASTM A-240, and having a maximum carbon content of 0.030 percent ladle analysis.  Sheet material: ASTM-240, type 304L with 2B finish.



B.  	Structural shapes:  Stainless steel, ASTM A-276.



C.  	Fasteners (ie. bolts and nuts):  Stainless steel, series 300.



D.  	Flexible connection material:  14 ounces/yd2 hypalon-coated, fiberglass fabric, chlorosulfurated polyethylene by Ventel by Ventfabrics or Durolon by Duro Dyne Corp., UL listed, NFPA 90A approved as a non-combustible fabric, fire-retardant coating, air and water penetration resistant, and resistant to ozone, alkalis, acids, gasoline, grease, and abrasion.



E.  	Gaskets for flanged connections:  1/4-in. thick, full-face, closed-cell, polychloroprene, ASTM D1056, grade SCE-43.



F.  	Test ports:  same as the ductwork.



G.  	Refer to Division 7 Section "Joint Sealers" for fire-stopping.





�tc "2.02FABRICATION....."�2.02	FABRICATION



A.  	Construct the ductwork to meet ANSI/ASME N509.  Develop the ductwork as a non-Engineered Safety Feature system.  Pass successfully the tests identified under Field Quality Control.



B.  	Verify the duct routing and advise SNL's representative of all interferences prior to the start of ductwork fabrication.



C.  	Acquire written approval to make changes to or alterations of the duct layout or configuration.  Accompany requests for layout modifications with calculations showing that the proposed layout will provide the original design results without increasing the system total pressure.



D.  	Fabricate and reinforce ductwork in accordance with the recommendations of the SMACNA "Rectangular Industrial Duct Construction Standards or SMACNA "Round Industrial Duct Construction Standards."  Fabricate class 1 ductwork systems in accordance with the pressure classification identified on the Drawings.



E.  	Provide seismic restraints for ductwork as specified in SMACNA "Seismic Restraint Manual: Guidelines for Mechanical Systems," 1991 edition using Seismic Hazard Level (SHL) "B".  Base seismic loads on the Uniform Building Code using: Z = 0.22, I = 1.25, and Cp = 0.75.  Provide supports meeting SMACNA Guidelines or designed by a New Mexico licensed Professional Engineer.  Submit for approval Support Shop Drawings and stamped calculations of supports designed by the Professional Engineer.  Attach seismic restraints (which will connect to the joists) to the top chord of the joists.  Attach duct hangers (which will connect to the joists) to panel points; attach duct hangers at locations other than panel points, when approved calculations indicate the attached loads are less than 150 pounds.  Provide supplementary steel where required to bridge between two joists or to transmit loads to panel points.  Submit for approval Supplementary Steel Shop Drawings or Sketches indicating member sizes and method of attachment.  Do not begin fabrication and installation of the supplementary steel until approval is received.  Use of cable bracing is permitted for seismic restraints in accordance with the SMACNA Guidelines.



F.  	Support ductwork in accordance with the recommendations of the SMACNA standards specified in this Section for the identified pressure classification.  Ducts shall be independently supported from the building structure and not from other equipment or other equipment supports.



G.  	Weld or clamp duct support attachments to auxiliary or building steel.  Do not field drill.



H.  	Refer to the HVAC Duct Construction Standards - Metal and Flexible for figure numbers and chapters specified in this Section.



I.  	Fabricate rectangular ductwork with continuous butt-welded seams and joints.  Provide fillet-welded seams (if required) at the corners.



J. 	Do not use butt-welded joints or seams or fillet-welded corner joints or seams as duct reinforcement or stiffeners.



K.  	Fabricate round ductwork or use purchased lightweight tubing.  Provide continuous butt-welds at all seams.



L.  	Construct rectangular ductwork radius elbows to have a minimum centerline turning radius of 1.5 times the duct dimension in the direction of the turn, unless otherwise noted on the Drawings.



M.  	Construct round ductwork elbows to have a minimum turning radius equal to the duct diameter and to be either die stamped with butt-welded seams or gored with butt-welded joints and seams.  Fabricate 70-degree to 90-degree gored, elbows to have 5-gores, 37-degree to 72-degree, gored elbows to have 3-gores, and 0-degree to 36-degree, gored elbows to have 2-gores.



N.  	Construct rectangular ductwork fitting configuration in accordance with Section 2 of HVAC Duct Construction Standards - Metal and Flexible.  Provide mitered-elbows where shown on the Drawings with single thickness turning vanes (made of the same material as the ductwork).  Construct ductwork without penetrations of the pressure boundary.



O.  	Construct round ductwork fittings in accordance with Figure 2-9.  Construct tee connections to be the combination lateral-elbow type.



P.  	Construct flanged ductwork connections in accordance with the Drawings.  Construct ductwork connections with flanges and gaskets at fans, dampers, and any spots shown on the Drawings.  Construct flanges of the same material as the duct with continuous welds.



Q.  	Construct concentric transitions/transformations, unless otherwise noted.



R.  	Provide closure collars for ductwork penetrating (minimum 4-in. thick) walls and floors on each side of the walls or floors.  Construct collars to fit tightly around duct or insulation and to fit tightly against the walls or floors.  Fasten collars to the wall or floor with screws on 8-in. centers, maximum.  Fabricate collars from 18 gage material that is the same as the ductwork.



S.  	Use the following sheet metal gages for ductwork fabrication, unless superseded by SMACNA Standard requirements for a heavier gage:



1.  round ductwork 0 through 14-in. diameter, minimum 16 gage,



2.  round ductwork larger than 14-in., minimum 14 gage, and 



3.  rectangular ductwork minimum 16 gage.



T.  	Weld sheet metal in accordance with AWS D9.1-80.  Make weld assemblies using the gas metal arc or gas tungsten arc process.  Diagram all welding in accordance with AWS A2.1 weld symbols as used on approved shop drawings.  Qualify welders, welding operators, and welding procedures in accordance with ASME Section IX (current edition) or AWS D1.1 (current edition) for the thinnest gage material and all weld types and positions that will be required for production of the ductwork.  Submit copies of welding procedures and qualifications records for review.  Provide welding which is free of cracks porosity (not exceeding 10 visible pores in any 6-in. length of weld), inclusions, lack of fusion, splatter on weld and adjacent surfaces, overlays, and undercut as defined in AWS A3.0.  Provide welds that merge smoothly with the base metal.  Visually inspect all welds and heat affected zones for defects (on both sides where possible) with magnifying lens (4X), mirrors, and similar devices, after cleaning.  Repair weld defects using an approved repair procedure, by certified welder or welding operators.  Take all necessary precautions to isolate stainless steel construction items from possible sources of iron or other contaminants during the weld preparation, fit-up, welding and cleaning.  Use stainless steel wire brushes not previously used on carbon steel items for any brushing of stainless steel parts.  Use new or stainless steel designated grinding wheels for use on stainless steel.  Visually inspect stainless steel welded assemblies prior to final brushing or applying any coating.



1.  	Visually inspect all welds.  Liquid penetrant test any areas found by the inspector to contain surface defects such as cracks or deep individual porosities.  Use solvent-removable, chloride-free, liquid penetrant.  Apply and interpret in accordance with Section V of the ASME Boiler and Pressure Vessel Code (current edition).  Inspect liquid penetrant test in accordance with Section V of the ASME Boiler Code and the following criteria.  Weld surfaces shall be free of:



a. 		any cracks or linear indications.



b. 		rounded indications with dimensions greater than 1/8 in. for thicknesses less than 5/8 in. and greater than 3/16 in. for thicknesses 5/8 in. or greater.



c. 		four or more indications in a line separated by 1/16 in. or less edge to edge.



d. 		ten or more indications in any 6 square (sq.) in. of area whose major dimensions is no more than 6 in. with the dimensions taken in the most unfavorable location relative to the indications being evaluated.



2.  	Prepare and submit test reports for approval for all welding tests and inspections.  Identify all reports to permit positive correlation with the material represented.  Include in the reports information specified in the referencing document, but at least the following:



a. 		weld number,



b. 		date of examination,



c. 		procedure designation,



d. 		name and qualification level of the inspector,



e. 		brand name, type, and batch number of penetrant materials (as required),



f. 		examination results, and



g. 		repaired-areas, location record and repaired areas reexamination results.



U.  	Fabricate test ports for mounting on rectangular or round ductwork in accordance with the Drawings.  Provide 2-in. diameter, DOP, test ports.  Provide 1/2-in. diameter, static-pressure, test ports.



V.  	Prevent dissimilar metal galvanic corrosion in construction by using a gasket between flange joints.







��tc "PART3-EXECUTION....."�PART 3 - EXECUTION





�tc "3.01INSPECTION....."�3.01	INSPECTION



A.  	Perform the following activities prior to the ductwork installation:



1.  	Verify that all openings for the duct system are of the size, all openings are in the location shown on the Drawings, and all openings are clear of obstructions which might interfere with the installation of the ductwork or accessories.



2.  	Verify the proposed duct route is clear of conflicts.



B.  	Perform the following activities after the ductwork installation:



1.  	Confirm the materials are as shown on the Drawings.



2.  	Confirm flexible connections are supplied and constructed as specified and installed as shown on the Drawings.



3.  	Confirm all dampers are installed and constructed as specified and installed as shown on the Drawings.



4.  	Confirm duct and duct fitting sizes and locations are as shown on the Drawings.



5.  	Confirm ducts are supported and seismically restrained according to the SMACNA standards and requirements.





�tc "3.02PREPARATION....."�3.02	PREPARATION



A.  	Obtain approval on changes from the design prior to the ductwork installation.





�tc "3.03INSTALLATION/APPLICATION/ERECTION....."�3.03	INSTALLATION/APPLICATION/ERECTION



A.  Install ductwork systems in accordance with details, figure numbers, and recommendations of the SMACNA standards specified in this Section for the identified pressure classification.



B.  	Install flexible duct connections as indicated on the Drawings.



C. 	Install DOP injection ports upstream of each HEPA filter house.  The DOP injection ports shall be located a minimum of 10 duct diameters or two elbows upstream from the filter bank being tested.



D.  	Paint miscellaneous galvanized (exterior) and carbon steel as described in Division 9.





�tc "3.04FIELDQUALITYCONTROL....."�3.04	FIELD QUALITY CONTROL



A.  	Successfully pass the Duct Leakage Tests described below.



B.  	Duct Leakage Tests



1.  	Pressure Designations



a. 		Operating-static pressure = see plan drawings



b. 		Leak-test pressure = 1.2 times the operating-static pressure



c.		Maximum-design pressure = 1.3 times the operating-static pressure



2.  	Allowable Unit Leak Rate at Operating-Static Pressure = 0.010 standard-cubic-feet-per-minute per sq. ft.



3.  	Perform duct leakage testing in accordance with ANSI/ASME N510 using either the Direct Measurement Method or the Pressure Decay Method.



4.  	Prepare the ductwork leakage test report in accordance with ANSI/ASME N510.



5. 	If the ductwork fails to pass the leakage test, repair the ductwork to bring it into compliance, then retest the ductwork.  Repeat the procedure until the leakage test is passed.



6.  	Notify SNL for inspection and obtain approval prior to concealment of the ductwork.





�tc "3.05ADJUSTINGANDCLEANING....."�3.05	ADJUSTING AND CLEANING



A.  	Confirm duct interior is free of construction debris.



B.  	Correct any noise problems identified during system operation which are related to the ductwork dampers or components.





�tc "3.06COMMISSIONING....."�3.06	COMMISSIONING



A.  	Provide labor, material, equipment, etc., required to facilitate the commissioning process.  Perform form tests and verification procedures required by the commissioning process when requested by the Commissioning Authority and directed by the General Contractor.  See Section 15995.





END OF SECTION





15892 - �page �11�

METAL DUCTWORK - ALL WELDED - STAINLESS STEEL










