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SPEC NOTE DESCRIPTION: This Section specifies the materials and components for the plastic perchloric acid fume hoods, ductwork, fume hood and ductwork installation.
SPEC NOTE: With appropriate changes to neutralizing solution, this specification may be used for other specialized applications.
SPEC NOTE: Private sector to use with caution. Specifications are based on PSPC Standards and Guidelines No. MD 15128, Appendix A, for Perchloric Acid Fume Hoods which contains the following quotes: "When hot perchloric acid fumes contact many metals, they will react to form metal perchlorates. These are the crystalline compounds which will explode with little provocation." "Perchloric acid in vapour form has no effect on PVC, PP, PE, PTFE and a number of other plastics. Consequently, provided that the exhaust system is 100% plastic construction and has no crevices or places where perchloric acid or perchlorate salts can accumulate, dangerous conditions will not occur." "Duct shafts or shafts containing plastic ducting must be protected by automatic sprinklers".
SPEC NOTE: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Sustainable Development Strategy (SDS - 2007-2009), where these requirements have been specifically targeted.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada-NC and LEED Canada-CI prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 American National Standards Institute (ANSI) / Air Movement and Control Association (AMCA) American National Standards Institute (ANSI)/ American Society of Heating, Refrigerating, and Air-Conditioning Engineers (ASHRAE)
.1 ANSI/AMCA 210-[07]/ ANSI/ASHRAE 51-[07], Laboratory Methods of Testing Fans for Aerodynamic Performance Rating.
.2 ASTM International
.1 ASTM B456-[03(2009)], Standard Specification for Electrodeposited Coatings of Copper Plus Nickel Plus Chromium and Nickel Plus Chromium.
.2 ASTM D1784-[08], Specification for Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds.
.3 American National Standards Institute (ANSI) / American Bearing Manufacturer's Association (ABMA)
.1 ANSI/ABMA 9-[1990(R2008)], Load Ratings and Fatigue Life for Ball Bearings.
.2 ANSI/ABMA 11-[1990], Load Ratings and Fatigue Life for Roller Bearings.
.4 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.5 CSA International
.1 CSA B137 SERIES-[09], Thermoplastic Pressure Piping Compendium.
.6 Sheet Metal and Air Conditioning Contractor's National Association, Inc. (SMACNA)
.1 Thermoplastic Duct (PVC) Construction Manual [1995].
.7 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
.8 South Coast Air Quality Management District (SCAQMD), California State, Regulation XI. Source Specific Standards
.1 SCAQMD Rule 1168-[A2005], Adhesives and Sealants Applications.
.9 Public Works and Government Services Canada (PSPC)
.1 Mechanical Design Guideline MD 15128-[2008], Laboratory Fume Hoods, Including Addendum A,
.10 International Code Council (ICC)
.1 ICC International Building Code (IBC) [2009].
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for [fume hoods, fans and exhaust]and include product characteristics, performance criteria, physical size, finish and limitations.
.2 Submit [2]copies of WHMIS MSDS in accordance with Section [01 35 43- Environmental Procedures] [01 35 29.06- Health and Safety Requirements].
.3 Shop Drawings:
.1 Submit drawings stamped and signed by professional engineer registered or licensed in [Province] [Territory], Canada.
.2 Drawings to indicate:
.1 Noise criteria, exhaust air flow rate, pressure drop.
.2 Fan curves showing point of operation, sound rating data.
.3 [_____]
.4 Samples:
.1 Submit for review and acceptance of each unit.
.2 Samples will be returned for inclusion into work.
.3 Submit sample of [PVC welding].[service fixtures with corrosion resistant finish]
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.5 Sustainable Design Submittals:
.1 LEED Canada-[CI Version 1.0] [NC Version 1.0]Submittals: in accordance with [Section 01 35 21- LEED Requirements].
SPEC NOTE: Edit the following paragraphs to specify certification of compliance for specific LEED requirements in one or many of the following LEED categories: Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and Resources and Indoor Environmental Quality.
.2 Construction Waste Management:
.1 Submit project [Waste Management Plan] [Waste Reduction Workplan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [50] [75]% of construction wastes were recycled or salvaged.
.3 Low-Emitting Materials:
.1 Submit listing of [adhesives and sealants]used in building, showing compliance with VOC and chemical component limits or restriction requirements.
1.4 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Operation and Maintenance Data: submit operation and maintenance data for [fume hood and exhaust system]for incorporation into manual.
1.5 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [with manufacturer's written instructions] [01 61 00- Common Product Requirements].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 To be shipped [disassembled] [preassembled]to permit easy delivery and placement.
.4 Storage and Handling Requirements:
.1 Store materials [indoors] [in dry location] [off ground]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Store and protect [fume hood and exhaust system]from [nicks, scratches, and blemishes].
.3 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Use the following paragraph to ensure Construction Waste Management Plan or Waste Reduction Workplan is specified and include in article titled ACTION AND INFORMATIONAL SUBMITTALS. This may contribute towards LEED Credits as follows: Materials and Resources Credit MRc2 Construction Waste Management, either MRc2.1: Divert 50% from Landfill, or MRc2.2: Divert 75% from Landfill.
.5 Develop [Waste Reduction Workplan] [Construction Waste Management Plan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.6 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [crates,] [padding,] [pallets,] [packaging materials]as specified in [Waste Reduction Workplan] [Construction Waste Management Plan]in accordance with Section [Section 01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
Part 2 Products
2.1 PERCHLORIC ACID FUME HOOD
.1 Supply perchloric fume hood capable to function as ventilated, enclosed work space and for continuous use with [perchloric acid digestion] [all other predigestion  [assay] acids], to capture, confine and exhaust fumes, vapours, particulates generated within fume hood, and to scrub effluent using [tap water] [neutralizing agent]and scrubber system.
.2 Completely factory fabricated package, piped and wired up for one only connection to exhaust system, electrical power, services, water supply, laboratory drainage system.
SPEC NOTE: If VAV is specified here, also specify air valve in "clean" exhaust air or variable exhaust fan speed controls.
.3 Design criteria:
.1 [Constant] [Variable]volume bypass type fume hood designed to provide approved containment with bottom of sash at [620]mm above work surface.
.2 Face velocity: 0.5 m/s, uniform to within plus 10%, minus 0% of average face velocity across entire sash opening with fan operating at high speed. Constant bypass due to 100% air make up design.
.3 All-plastic construction.
.4 Airfoil design with smooth tapered exterior bottom, sides and top for smooth, eddy-free entry of air through sash opening, uninterrupted by service fittings or other appurtenances mounted on these surfaces.
.5 Interior smooth, easily cleaned with no crevices for deposits to accumulate.
.6 Overall dimensions:
.1 [2400]mm high, [812]mm deep, [1220]mm wide.
.4 Superstructure:
.1 Ensure rigid, stable unit to rest on full length/base.
.2 Complete with:
.1 Levelling screws.
.2 [_____]
.5 Anchor bolts and templates:
.1 Supply for installation by other divisions.
.2 [Size anchor bolts to withstand seismic zone  [4] acceleration and velocity forces.]
.6 Exterior:
.1 Exterior panels to have airfoil shape to reduce eddies and to promote smooth entry of air into fume hood. Service fittings not to disturb air flow patterns.
.2 Materials: [FRP] [PP] [PVC].
.3 Front and side panels: double walled.
.4 Side panels: removable for access to services, sash counterbalance mechanisms.
.7 Interior walls, rear baffles, scrubber cavity, front panel: Type I normal impact PVC, 3.2 mm minimum thick with smooth moulded surfaces, chemical-resistant surface gel coat, sealed joints.
.8 Vertical sliding sash:
.1 Frame: extruded PVC sliding vertically in end frames.
.2 End frames: extruded PVC containing balance mechanism.
.3 Sash balance mechanism: installed in cavity between interior and exterior panels. Either:
.1 Sealed, spring loaded, or
.2 Metal counterweights, vinyl coated stainless steel wires, tired ball bearing pulleys with cable retaining devices.
.4 Frameless construction, 100% visibility, clear acrylic.
SPEC NOTE: PVC is more chemically resistant than polycarbonate and is therefore a better choice for the sash. Polycarbonate is tougher than PVC and is therefore a better choice for safety sash.
.5 Glazing: 6.3 mm clear [clear acrylic] [plexiglass] [PVC].
.6 In event of failure of counterbalance, mechanism sash must not fall within 50 mm of work surface.
.7 Sash handle, grab bar or frame not to generate eddies in plane of sash opening.
.8 Sash to move smoothly, freely and hold at any position without creep even when operated from one end of sash.
.9 Horizontal sliding safety sash:
.1 To provide body protection.
.2 As for vertical sliding sash except as specified herein.
.3 Window: 300 mm wide, 6.3 mm thick minimum clear [acrylic] [polycarbonate], in horizontal slides, easily replaceable.
.10 Work surface:
.1 3.2 mm thick minimum high impact PVC, with raised surface all round, coved corners and bonded to all interior walls, sealed around edges.
.2 Yellow line of 50 mm wide PVC tape adhered to surface 150 mm inside fume hood for full width of work surface.
.11 Rear baffle:
.1 Full width of fume hood, of [CPVC] [tempered glass] [same materials as interior panels], to provide uniform airflow across face of hood, adjustable, external control from face of fume hood to permit total control for heavy and light gas exhaust.
.2 Adjustment to be possible with closed sash for maximum safety.
.3 To remain as set until physically moved.
.4 To be capable of repeated removal for cleaning purposes.
.12 Internal side walls: moulded construction, joint-free, recessed for maximum working space and into which racks can be fixed without interfering with full area of work surface.
.13 Integral scrubber system:
.1 Design criteria:
.1 Minimum 95% efficiency. Efficiency measured in terms of mass of contaminant removed to mass of contaminant entering scrubber.
.2 Neutralizing agent: 5% sodium carbonate.
.2 Neutralizing solution recirculated by pump and piping system.
.3 Scrubber and eliminator installed in special scrubber section at rear of fume hood, accessible from interior of fume hood.
.4 Install pump and tank in base unit.
.5 All to be removable for cleaning without touching any contaminated materials.
SPEC NOTE: Number and size of spray nozzles to suit size of fume hood, application, scrubber design and scrubber efficiency.
.6 Scrubber to include polypropylene mesh pads, [size] [4]PVC spray nozzles.
.7 In addition to scrubber, media to be installed immediately prior to acceptance, furnish one complete set of media for each fume hood. All in accordance with Section [01 78 00- Closeout Submittals].
.8 Eliminator to prevent moisture carry-over.
.9 Pipe and fittings: [materials compatible with neutralizing agent and perchloric acid] [PE], [PVC Sch.80 to CSA B137 and ASTM D1784], [FRP].
.10 Recirculation tank: 100L minimum polyethylene, PVC or FRP with liner of synthetic corrosion barrier containing no glass fibres, and with clear PVC hinged lid, connections as follows:
.1 12 mm water inlet.
.2 37 mm valved drain from tank.
.3 37 mm drain from work surface.
.4 37 mm drain from scrubber.
.5 37 mm overflow.
.6 PVC connection to pump with isolating gate or ball valve, fine mesh strainer, unions.
.11 Recirculation pump:
.1 Capacity: [6]US.GPM at [12]psig.
.2 Motor: [[600] W] [[3/4] HP]drip-proof. 120V. 1ph. 60Hz.
.12 Controls: installed on front of fume hood with switches, pilot lights.
SPEC NOTE: Ensure installation of backflow preventer on incoming water service to fume hood.
.14 Fume hood wash-down: [one]PVC wide angle solid cone nozzle with NPS1/2 fitting, strainer, pressure reducing valve, isolating gate or ball valve and remote manual control valve [in front panel].
.15 Heat shields:
.1 Install where necessary to protect interior panels from radiant heat.
.2 Materials: [FRP].
.3 To be easily removable for cleaning.
.4 Not to compromise safe and efficient use of fume hood.
.16 Exhaust duct collar:
.1 To form integral part of fume hood, of same material as interior panels, complete with stop for exhaust duct.
.2 Design criteria:
.1 Uniform and maximum exhaust velocity of 10 m/s.
.2 Minimum pressure drop and noise generation.
.3 No condensation formation.
.4 Continued suspension of particulates.
.5 No channeling of liquid through scrubber.
.17 Fastenings:
.1 Fastenings inside fume hood to be all-plastic.
.2 To remain unaffected by repeated manipulations.
.18 Light fixtures:
.1 2-tube fluorescent, CSA approved, mounted on exterior of fume hood, with sealed safety lens to isolate fixture from interior.
.2 Serviced from outside fume hood.
.3 Ensure [8]lux minimum at work surface.
.4 Mount switch in weatherproof box in exterior panel.
.5 Sealant to be approved acid-resistant.
SPEC NOTE: Requirements for service fixtures will vary with application. Consult client requirements.
.19 Service fixtures:
.1 Remote controls: brass body, with chrome plated brass ball valve, universal joint, bolted and flanged and with chromium plated finish to [ASTM B456], service condition SC [4], coating classification [CuNi30dCr].
.1 For gas service: Canadian Gas Association (CGA) approved.
.2 Install on exterior panels, located to avoid interference with smooth entry of air into hood.
.2 Outlets: forged or cast brass body complete with tailpiece for connection to service piping and with corrosion- resistant grey fluoro-carbon finish.
.3 Corrosion resistant finish: [_____]
.4 Colour coding: on remote control and on outlets. Colours and codes as follows:
	Colour
	Code
	

	Cold water:
	Green
	CW

	Vacuum:
	Yellow
	VAC

	Gas:
	Orange-Yellow
	GAS

	Compressed air:
	Orange
	AIR

	[_____]
	[_____]
	[_____]


.5 Include:
.1 [1]duplex receptacle on each side of exterior panels (total of [two]).
.2 [1]cold water, wall mount rigid gooseneck of heavy duty 10 mm brass pipe having vacuum breaker upstream from serrated nozzle, mounted on side panel inside fume hood.
.3 [1]vacuum, aspirating type, with single straight serrated nozzle outlet with flange, mounted on side panel inside fume hood, separate water service, outlet discharging into cup sink.
.4 [1]gas, with single straight serrated nozzle outlet with flange, mounted on side panel inside fume hood.
.5 [1]compressed air, with single straight serrated nozzle outlet with flange, mounted on side panel inside fume hood.
.6 Cup sink: [75 x 150] [1]mm oval, PVC, rigidly clamped in approved manner to work surface so that lip of sink is flush with top of work surface, with approved acid-resisting seal between work surface and flange of cup sink and complete with PVC waste tailpiece, cross strainer, plug and overflow.
.20 Electrical terminations: in factory mounted junction box on top of unit.
SPEC NOTE: Control system as specified assumes that the fume hood forms an integral part of the continuously operating laboratory HVAC system.
.21 Controls:
.1 Manual high-low 2-speed switch flush mounted in exterior panel.
.2 Power to fume hood and exhaust fan through separate keyed on-off switch flush mounted in exterior panel.
.3 Scrubber system: manual on-off switch for operation of pump at all times when exhaust fan is on high speed.
.4 Ensure controls are tamper-proof.
.5 Exhaust fan not to be interlocked to shut down when building fire alarm is activated.
.6 Annunciators: visual and audible as follows: status failure alarm pilot light visual audible.
.1 Power on to fan: orange.
.2 Adequate air flow: green.
.3 Low air flow: red X X.
.4 Scrubber system:
.1 Power on: green.
.2 Flow or pressure failure: red X.
.3 Excessive air pressure drop: red X.
.22 Sequence of operations:
.1 Ensure exhaust fan operates at low speed when fume hood is not in use, red light to be energized.
.1 Operator to turn 2-speed switch to high when required.
.2 Red light to remain on and audible alarm to sound until exhaust air flow rate satisfies control setting at which time audible alarm and red light to be turned off and green light to be activated.
.3 When turned "off" by operator, exhaust fan to return to low speed, audible alarm removed from circuit, red light to be re-energized.
.4 If, when running at high speed, flow rate drops to below 70%, green light to be de-energized, red light to be energized, audible alarm to sound. Manual muting switch to silence audible alarm but red light to remain energized until low flow condition rectified.
.5 When low flow rectified, automatically reset alarm system.
.2 Scrubber system: to operate when exhaust fan is on high speed.
.23 Air flow alarm system:
.1 Ensure system is capable of field calibration and adjustment to signal exhaust air flow rate reduction to 70% of design.
.2 Fume hood manufacturer to assist in set-up and commissioning of controls and alarms.
.3 To include ULC "classified" enclosure, integral wiring, electrical components, pitot tube air flow sensor in exhaust duct, plastic tubing, 89 mm diameter Dwyer Photohelic air flow velocity metre.
.4 Audible alarm to consist of horn, bell or buzzer.
.5 Ensure controls and alarms are tamper-proof.
.6 Include test switch, muting switch.
.24 Pre-purchase tests:
.1 Perform tests on one only fume hood of each type and size specified.
.2 Perform before shipment, to [MD 15128], in approved facilities, by independent testing agency, witnessed by [Consultant] [Departmental Representative] [DCC Representative].
.3 Tests to include:
.1 Actual value and uniformity of face velocity.
.2 Exhaust air flow rate.
.3 Containment.
.4 Controls.
.5 Operation of scrubber system.
.6 Scrubber efficiency tests.
.4 Deposit certificates of tests with [Consultant] [DCC Representative] [Departmental Representative]before shipment.
2.2 PVC EXHAUST DUCTWORK
.1 Polyvinyl Chloride (PVC): to [ASTM D1784].
.2 Fabricate from unplasticized rigid PVC sheets, to following thicknesses:
	Largest dimension (round or rectangular)
	Wall thickness (mm)

	Up to 450 mm
	3.2 mm

	451 to 750 mm
	5.0 mm


.3 Construction standard:
.1 Construction to [SMACNA "Thermoplastic Duct (PVC) Construction Manual"]except where specified otherwise herein.
.2 Maximum operating static pressure: [500]Pa.
.4 Welding: use hot gas, filler rod welding.
.5 Straight ductwork heat formed with butt-welded longitudinal seams.
.6 Rectangular ductwork:
.1 Corners to be heat-formed.
.7 Round ductwork:
.1 Moulded to form round shape within tolerancesto [ASTM D1784]and [SMACNA "Thermoplastic Duct (PVC) Construction Manual"].
.8 Sections and fittings:
.1 Connected [belled ends] [sleeves welded to ducts].
.9 Fittings:
.1 Round elbows: centreline radius at least 2 x diameter, 5-piece, mitred construction.
.2 Rectangular elbows: mitred with PVC turning vanes.
.3 Branches, connections to main ducts: at 45 degrees to main duct.
.4 Reducers, round-to-rectangular transformations: minimum taper 3:1 length: change in diameter.
.5 Offsets: 45 degrees to centreline of straight duct.
.10 Flanges:
.1 Welded to ducts where indicated and elsewhere as required for cleaning or access to interior of ducting.
.2 Fabricated from 6.4 mm thick PVC at least 50 mm wide.
.3 Gaskets: full face type, 3.2 mm thick of plasticized PVC.
.4 Flange bolts, nuts and washers: 7.2 mm dia. type 316 stainless steel.
.11 Important notice: no metals to penetrate duct system.
.12 Expansion provisions: [built-in flexibility of duct system].
.13 Supports, hangers:
.1 Vertical ducts: use structural channels, suitable clamps under 13 mm PVC flanges welded to outside of duct.
.2 Horizontal ducts: steel split rings and rod hangers.
.1 Ensure rings do not compress duct when closed.
.3 Use galvanized steel for supports and hangers.
.14 Drains:
.1 Install at lowest point in system.
.2 PVC drain pocket with 25 mm PVC pipe connection.
.3 Use threaded connections.
.4 Slope all exhaust ducts back to fume hood.
.15 Flexible connections:
.1 Material: "Hypalon".
.2 Length: 100 mm between both parts to be connected when system in operation.
.3 Slack material: sufficient to prevent vibration transmission.
.4 Clamps: 2 - stainless steel gear drive [at each end].
.16 Penetrations through roof for ducts:
.1 Complete with flashing, counter-flashing.
2.3 EXHAUST FAN
SPEC NOTE: PVC is not suitable for fan construction for outdoor installations when temperature goes below minus 30 degrees C.
.1 Performance ratings: based on tests performed in accordance with [ANSI/AMCA 210]. Fan to bear [AMCA]certified rating seal.
.2 Casing: fabricated from [fibreglass reinforced plastic (FRP)] [high impact rigid PVC using hot welding and moulding techniques]with external reinforcement where necessary, flanges with reinforcing ribs on inlet and outlet. Bolt to bearing/motor pedestal. Install drain in bottom of scroll casing. Install access panel in flat part of scroll casing. Important note: Fastenings not to project into casing.
.3 Impeller: backward inclined impeller, fabricated from [FRP] [high impact rigid PVC using hot welding and moulding techniques]. Steel hub to be encapsulated in [PVC] [FRP]and to extend out through fan casing. Statically and dynamically balanced.
.4 Bearing and motor pedestal: black mild steel, reinforced to support fan and motor.
.5 Bearings: heavy duty grease lubricated ball or roller type with certified minimum rated life of 100,000 hours in accordance with L-10 of ANSI/ABMA 9 and 11 life standard and with linear polyethylene seals. Bearings rated and selected in accordance with ANSI/ABMA 9 and 11. Provide extension lubrication tubes where bearings not easily accessible.
.6 Belt guard: [weatherproof]easily accessible and removable for testing, adjusting, lubrication.
.7 Vibration isolation: selected by fan manufacturer for 95% isolation efficiency.
.8 Capacity:
.1 Flow rate: [_____]
.2 Pressure: [_____]
.3 Impeller speed: low: [_____][_____]
.9 Motor: two speed, two winding. Mounted on adjustable slide rails.
.1 Motor speed: [1800]/ [900]r/min.
.2 Motor HP: [ [_____] HP] [ [_____] W].
.3 Electrical: [_____]Hz.[_____]
.10 Drive: matched set of two (2) Vee belts (minimum).
.11 Starter: to suit requirements.
.12 Finish: all non-plastic parts to be primed and one coat of enamel before shipment.
2.4 EXHAUST TERMINAL
.1 Vertical rainstack as indicated. Rainstack to be 25 mm larger than exhaust duct, overlap exhaust duct by 150 mm minimum.
.2 Support at [roof level].
.3 Complete with [minimum 3 stainless steel guy wires, turnbuckles and roof fastenings] [stays and supports]as indicated.
.4 Roof attachments to penetrate through roof.
.5 To terminate minimum [3]m above [penthouse]roof.
.6 Materials: as for exhaust ducting.
2.5 ACCESSORIES
.1 Labels:
.1 Plastic coated cloth with waterproof adhesive undercoating, protective overcoating, suitable for 100% RH and continuous operating temperature of 150 degrees C and ambient temperature down to minus 30 degrees C.
.2 Corrosion-resistant label attached to exterior in prominent position with information in condensed form covering recommendations for locations of apparatus and accessories, sash position.
.3 Corrosion-resistant label attached to interior baffle indicating recommended positions of baffles.
.4 Warning sign: decals prominently displayed with following wording:
.1 "For Perchloric Acid Work Only".
.2 "Not for Use with Organic Solvents".
.3 "Keep Sash Closed Except When Adjusting Contents".
.4 "Mixed Acid Perchloric Only Do Not Use Organics".
.5 Language: [French] [English].
.2 Adhesives and Sealants: [_____].[07 92 00- Joint Sealants]
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Use the following paragraph to specify VOC limits required for LEED Low-Emitting Materials Credit EQc4.1 - Adhesives and Sealants, where VOC content of non-aerosol adhesives must be less than content limits of SCAQMD Rule 1168.
.1 Adhesives and sealants: VOC limit [80] [250] [30]g/L maximum to [SCAQMD Rule 1168].
Part 3 Execution
3.1 VERIFICATION OF CONDITIONS
.1 [Review site conditions before submitting shop drawings.]
3.2 EXAMINATION
.1 Examine conditions, substrates and work to receive work of this Section, co-ordinate with Section [01 71 00- Examination and Preparation].
.2 Verification of Conditions: verify conditions of substrates previously installed under other Sections or Contracts are acceptable for fume hood and equipment installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Departmental Representative] [DCC Representative] [Consultant].
.2 Inform [Departmental Representative] [Consultant] [DCC Representative]of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [DCC Representative] [Consultant] [Departmental Representative]].
3.3 INSTALLATION OF FUME HOOD
.1 Install plumb, with work surface level to within 1.5 mm in 3000 mm by adjusting base unit levelling screws.
.2 Secure to floor with masonry anchors or toggle bolts spaced at 750 mm maximum on centres, minimum four for each fume hood.
.3 After installation, adjust operating hardware.
3.4 INSTALLATION OF EXHAUST DUCTWORK
.1 In accordance with [SMACNA Thermoplastic Duct (PVC) Construction Manual] [MD 15128].
.2 Hangers: complete with locking nuts and washers.
.3 Support spacing:
.1 Vertical ducts: at every floor and at roof.
.2 Horizontal ducts: to [SMACNA Thermoplastic Duct (PVC) Construction Manual].
.3 At fan inlet and outlet: ensure that ducts are supported independently from fan.
.4 Supports:
.1 Support independently from exhaust fans, fume hoods.
.2 Support heavy accessories independently from adjacent ductwork.
.5 Flexible connections:
.1 Heat weld seams to form seamless sleeve.
.2 Install with sufficient slack to prevent vibration transmission when fan in operation.
.6 Rainstack exhaust terminal:
.1 Install and brace as indicated.
.2 Secure stays firmly into roof.
.3 Repair roof to satisfaction of [Departmental Representative] [Consultant] [DCC Representative].
.7 Drainage:
.1 Slope all exhaust ducts back to fume hood.
3.5 EXHAUST FAN INSTALLATION
.1 Install, where indicated, on vibration isolators.
.2 Connect to inlet and discharge ducts with flexible connections and 2 clamps at each end of flexible connections.
.3 Ensure flexibility of electrical conduits.
3.6 SYSTEM START-UP
.1 Start up all systems.
.2 Check for safe and proper operation.
3.7 COMMISSIONING
.1 To be witnessed and certified by [Consultant] [DCC Representative] [Departmental Representative].
.2 Commission only after installation and start-up procedures completed to satisfaction of [Departmental Representative] [DCC Representative] [Consultant].
.3 Adjust flexible connections and vibration isolation system to ensure adjacent ducts in line with fan and flexible connections are not in tension with fan in operation.
.4 Duct leakage tests:
.1 Perform pressure decay leak tests of exhaust ducts. Repeat until leakage rate is proven.
.2 Leakage rate to be less than either 1.0L/s.m2of duct surface or 1% of flow rate, at 500Pa.
.5 Fume hood tests to be conducted by independent testing agency in presence of [Departmental Representative] [Consultant] [DCC Representative].
.6 Perform on-site tests of fume hood and exhaust fan. Change sheaves as necessary to achieve specified performance. Test in accordance with [IBC TBC Guide 5-1]to verify performance. Tests to include:
.1 Face velocity.
.2 Exhaust air flow rates at high and low speeds.
.3 Exhaust fan performance.
.4 Controls.
.5 Smoke tests.
.6 Containment tests.
.7 Test of sash operation by raising and lowering, using one hand and gripping sash first at extreme right end of sash, then extreme left end of sash. Sash to glide smoothly, freely, hold any position without creeping.
.7 Complete all Performance Verification Report Forms [samples attached] [as shown in IBC TB 5-1 "...laboratory Operations"]. Submit to [Consultant] [Departmental Representative] [DCC Representative]for verification and approval.
3.8 IDENTIFICATION
.1 Install appropriate identification on perchloric acid exhaust system fan[s], ductwork, starters, controls in accordance with requirements of authority having jurisdiction, as described in PART 2.
3.9 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.3 Waste Management: separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [01 35 21- LEED Requirements].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
3.10 PROTECTION
.1 Protect installed products and components from damage during construction.
.2 Repair damage to adjacent materials caused by fume hood installation.
END OF SECTION

