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EXHAUST FAN STACKS
GENERAL
SUMMARY
Section includes pre-engineered free-standing laboratory fume exhaust stack with the following related elements:
Edit list below to suit Project.
Exhaust stack.
Branch Duct, with flanged connection for flexible connection to fan discharge outlet.
Structural steel stack base.
Stainless steel stack sump.
Structural support system.
Section includes pre-engineered free-standing vivarium exhaust stack with the following related elements:
Exhaust stack.
Branch Duct, with flanged connection for flexible connection to fan discharge outlet.
Structural steel stack base.
Stainless steel stack sump.
Structural support system.
ACTION SUBMITTALS
Product Data:  Include specialties and accessories for each stack type and configuration.
Shop Drawings:  Submit the following for each stack type and configuration:
Plans, elevations, sections, and details at not smaller than ½ inch = 1 foot 
Stack and duct drawings to include rated capacities; reinforcement and spacing; seam and joint construction, shipping, and installed operating weights; furnished specialties; and accessories.
Material specifications for stack, velocity nozzle, and accessories, including bolts, hardware, and welds.
Details of stack and duct anchorages and attachments to structure and to supported equipment. Differentiate between manufacturer-installed and field-installed support and anchorage components.
Structural calculations performed, prepared, and signed by a State of California registered Structural Engineer.
Coordination Drawings:  Plans and Sections drawn to scale indicating structural connection methods and connection points. 
Edit subparagraphs below to suit Project.
Stack structural base connection to roof.
Stack support connection to penthouse structure.
Stack support connection to equipment screen structure.
Stack embeds, requirements and locations.
Stack attachment requirements and locations.
QUALITY ASSURANCE
Welding:  Qualify procedures and personnel in accordance with AWS D1.1, "Structural Welding Code-Steel," for hangers and supports; and Welding: AWS D9.1, "Sheet Metal Welding Code," for duct joint and seam welding.
Welding Symbols:  Welding symbols and notation in accordance with AWS A2.0.
AISC Compliance:  Manual of Steel Construction, American Institute of Steel Construction, Inc. (AISC).
ASTM Compliance:  
A 36 – “Standard Specification for Carbon Structural Steel.”
A 167 – “Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip.”
A 307 – “Specification for Carbon Steel Externally Threaded Standard Fasteners.”
A 325 – “Specification for High-Strength Bolts for Structural Steel Joints.”
A 480 – “General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet, and Strip.”
Duct Construction: Fabricated in accordance with SMACNA Duct Construction Standards.
Manufacturer’s Qualifications:  Manufacture shall have minimum of five years experience fabricating and erecting stacks of the type specified and shall have completed at least five installations of comparable size and complexity. 
COORDINATION
Edit paragraphs below to add additional items specific to project requirements.
Coordinate layout and installation of ductwork and stack with other rooftop components and HVAC equipment.
Coordinate stack design, and stack reactions transferred to building structural members and concrete roofing with project structural engineer of record to ensure that building structural system and features are adequate for imposed loads. Coordinate stack and duct support requirements and resolve building structural engineer design comments prior to fabrication, or ordering materials.  
Verify items to be embedded into building structure. 
Coordinate exact final locations for embedded and attached items.  Provide templates, patterns, information, and assistance required for locating embeds and attachments. 
Coordinate structural supports locations and requirements with roofing contractor, and general contractor prior to installation.
DELIVERY, STORAGE, AND HANDLING
Ship stack and stack accessories to the jobsite properly labeled to match shop drawings, and properly packaged to prevent damage during shipping and storage.
STACK REQUIREMENTS.
Revise below to suit Project.
Design Criteria: The following list establishes the minimum design requirements for exhaust stacks.
Resistance to lateral forces in accordance with CBC 2019, 95 mph winds.  See structural drawings for further information.
Live loads in accordance with CBC.
Building structure designed to carry stack reaction.
Height shall be as shown on plans or as determined by wind study results.
Outlet nozzles are prohibited. Provide size reduction closer to the fan and make smooth eccentric transitions that do not place the highest velocity against the sloped side. Unless otherwise approved, all stacks shall be round. 
Straps or exposed fasteners shall not be seen above penthouse roof.
Guy wires are prohibited
Horizontal supports may be used to support stack off of Penthouse roof structural with approval of the structural engineer.
Structural steel base of the stack shall be seismically secured to the concrete roof.
Structure must be able to resist the dead load and imposed loads including wind, seismic and stability forces.
Provide a stainless steel sloped bottom section in the stack with a ¾” drain outlet. This stainless steel bottom section shall be minimum 6” high to retain condensation, acting as a sump.
Provide bronze-body ball valve with stainless steel ball and hose end drain connection at the bottom of each stack for non-corrosive applications. 
For applications where corrosive exhaust gases are handled, provide a stainless steel ball valve body in lieu of bronze, and provide stainless steel hardware in lieu of galvanized steel. Verify stainless steel selection and coating requirements for corrosive applications.
Verify material chemical compatibility and resistance to corrosion with each specific application. 
Provide a flanged connection in branch duct with bolt holes matched for connection to flexible connector.
Minimum terminal velocity of 3,500 fpm is required in the vertical direction, unless otherwise determined by wind study.  Clarify discrepancies with the University prior to fabrication.
Smaller stacks may be mounted on the fan, directly, provided suitable structural supports are fabricated. 
PRODUCTS
MANUFACTURERS 
Manufacturers:  Subject to compliance with requirements, provide products by the following:
Edit paragraph below to meet Project requirements.
See “Quality Assurance” paragraph for description of manufacturer’s experience requirements.
[bookmark: OLE_LINK3][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Or Equal:  Where products are specified by manufacturers name and accompanied by the term "or equal", comply with provisions in Division 01. Specific procedures must be followed before use of an unnamed product or manufacturer.  
MATERIALS 
Structural Steel Shapes, Plates, and Bars:  ASTM A36 or as required by Contractor design.  Provide hot-dip galvanized finish after fabrication.
Sheet Metal:  Stacks to be manufactured from 316 stainless steel, ASTM A167, ASTM A480 No. 2D finish, except that the part of the stack above the penthouse roof shall be a bright annealed finish.
Arc Welding Electrodes:  AWS D1.1, as recommended by manufacturers for position and other conditions for use.
High Strength Bolts:  ASTM A325 with threads excluded from shear planes where installed as bearing connections, or as required by Contractor design.  Provide hot-dip galvanized bolts.
Machine Bolts and Anchor Bolts:  ASTM A307 Grade A, or as required by Contractor design.  Provide hot-dip galvanized bolts.
Expansion Bolts:  Reverse cone self-wedging type, Philips wedge anchors or Hilti Kwikbolt, or equal.
EXHAUST STACK STRUCTURE
Structural Steel Shapes, Plates, and Bars:  ASTM A36 or as required by Contractor design.  Provide hot-dip galvanized finish after fabrication.
Fabricate in accordance with AISC Specifications and as shown on approved Shop Drawings.  Comply with requirements of Section 05 Structural Steel.
Welded Construction:  Comply with AWS D1.1.
Holes:
Provide only where shown on approved Shop Drawings.
Cut, drill, or punch holes perpendicular to metal surfaces.  Do not flame cut holes or enlarge poles by burning.  Drill holes in bearing plates.
Surface Preparation:  After inspection and before shipping, clean steelwork and hot-dip galvanize to a G90 thickness.  Remove loose rust, loose mill scale, and weld splatter, slag, and flux deposits.
EXECUTION
EXAMINATION
Examine areas to receive exhaust stack for compliance with requirements for installation tolerances and other conditions affecting construction.
Examine embeds and attachments, and exhaust fan or discharge duct to verify actual locations prior to stack installation.
Proceed with installation only after unsatisfactory conditions have been corrected.
INSTALLATION
Install exhaust stack and branch duct level and plumb, free of bends, twist, misalignment, or open joints.
Erection tolerances shall conform to AISC Code of Standard Practice.
Provide and maintain safe and adequate temporary shoring and guying as required during installation. 
Install stack structure, branch ductwork, and duct supports as shown on shop drawing.
Ensure alignment of duct flanges with point of connection shown on shop drawings.
END OF SECTION
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