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SPEC NOTE DESCRIPTION: This Section specifies stainless steel perchloric acid fume hoods, ductwork and performance test procedure.
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 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.
.2 CSA International
.1 CSA W48-[06], Filler Metals and Allied Materials for Metal Arc Welding.
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.
.1 Noise criteria, exhaust air flow rate, pressure drop.
.2 Fan curves showing point of operation, sound rating data.
.4 Samples:
.1 Submit for review and acceptance of each unit.
.2 Samples will be returned for inclusion into work.
.3 Submit sample of [stainless steel welding,] [service fixtures].
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.5 Sustainable Design Submittals:
.1 LEED Canada-[NC Version 1.0] [CI 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 Reduction Workplan] [Waste Management Plan]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 Recycled Content:
.1 Submit listing of recycled content products used, including details of required percentages or recycled content materials and products, showing their costs and percentages of [post-industrial] [post-consumer]content, and total cost of materials for project.
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 QUALITY ASSURANCE
.1 Certifications:
.1 Catalogued or published ratings shall be those obtained from tests carried out by manufacturer or those ordered by him from independent testing agency signifying adherence to codes and standards.
1.6 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 [preassembled] [disassembled]to permit easy delivery and placement.
.4 Storage and Handling Requirements:
.1 Store materials [indoors] [off ground] [in dry location]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].
.1 Do not dispose of unused titanium tetrachloride into sewer system, into streams, lakes, onto ground or in other locations where it will pose health or environmental hazard.
.6 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [crates,] [pallets,] [padding,] [packaging materials]as specified in [Waste Reduction Workplan] [Construction Waste Management Plan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
Part 2 Products
2.1 PERCHLORIC ACID FUME HOODS
.1 Supply perchloric acid fume hoods of size and with service facilities as indicated.
.1 Continuously weld joints using Inert Gas Metal Arc process without burning parent metal.
.1 Use filler rods type ER316L to [CSA W48].
.2 Grind smooth and polish joints.
.2 Form both lap and butt joints so they meet forming no more than hair line of juncture between two parts.
.3 Remove burrs or sharp edges which may be encountered by user in completed product.
.4 Include doors with sound deadening fibrous filler bonded to interior surface complete with two hinges per door to permit free swing of 180 degrees when cabinets are installed in line.
.2 Manufacture fume hoods of air foil design with radiused foil section or similar device at bottom [and smooth tapered sides and top]to allow uninterrupted air flow through sash opening to ensure maximum operating efficiency and minimum eddying of air currents.
.3 Include double end walls for fume hood superstructure with front panel at fume hood openings tapered to provide streamlined section and ensuring smooth even flow of air into fume hood.
.1 Shape entrance to prevent eddy currents and back flow of air.
.2 Close area between double wall ends to house sash counter-balance weight and remote control valves.
.4 Install air foil or similar device at bottom of fume hood opening.
.1 Mount with approximately 25 mm open space between foil and top front edge of working surface to direct air stream across fume hood work top preventing back flow of air at this point.
.2 Extend air foil back under sash to ensure sash closes on top of foil and does not close opening.
.5 Supply removable baffle or other device extending over full width of hood with adjustable openings at top and bottom at rear of fume hood.
.1 Locate to ensure storm and washdown water is conducted behind baffle to hood drain.
.6 Include vertical sliding sash for fume hood.
.1 Use [6]mm minimum combination safety glass sheet in sash.
.2 Sash housing: [1.2]mm minimum stainless steel rolled shape mitred, welded and ground smooth at corners to provide complete frame with no visable joints.
.3 Internal systems may use rigid vinyl extrusion or similar material to retain glass.
.4 Counter balance sash with single weight and sash cable system.
.1 Use stainless steel sash cables run on ball bearing sheaves.
.5 Equip sash frame with vinyl or similar material guides which operate in stainless steel sash guides to ensure proper operation of sash and prevent metal to metal contact.
.7 Fabricate entire fume chamber including working surface and trough from stainless steel type 316L.
.8 Construct perchloric acid fume hood exteriors of stainless steel 304L and attach to main frame with cam locking devices to allow removal of end panels, front side fascia pieces, top fascia and air foil strips to allow replacement or to afford access to plumbing lines and fixtures.
.1 Weld spacers or reinforcements to these main parts.
.9 Duct stub is an integral part of fume hood.
.10 Use [1.2]mm minimum flat, prime quality, furniture grade cold rolled stainless steel throughout.
.11 Fume hood performance and operating conditions:
.1 Ensure fume hood is free of backdrafts along bottom and sides and is capable of containing and carrying away fumes generated within hood when tested under conditions that will simulate actual operating conditions.
.2 Ensure sash glides smoothly and freely and holds at any height even when operated from one end of sash.
.3 Hood face velocity: 0.76 m/s minimum when sash is at maximum opening.
2.2 SERVICES FOR PERCHLORIC ACID FUME HOOD
.1 Supply cup drain or trough sink and plumbing and electrical services [as indicated].
.2 Plumbing services: include valves located within end panels and controlled by handles projecting through vertical fascia panels of fume hood.
.1 Ensure mechanical service fixtures inside fume chamber have vinyl, or similar material, corrosion resistant finish.
.2 Ensure remote control handles outside chamber have chrome finish.
SPEC NOTE: Ensure that downstream drain pipe materials are compatible with design fluids.
.3 Construct portions of fixtures exposed within fume hood of stainless steel 316L and drain of high silicon cast iron.
.4 Identify valve handles with index buttons identifying service by symbol and colour code in accordance with Section [23 05 53.01- Mechanical Identification]for code.
.5 Include explosion proof two lamp fluorescent fixtures, rapid start 115V.
.1 For 1200 mm hood 914 mm tubes 80W total.
.2 For 1500 mm hood 1219 mm tubes 100W total.
.3 For 1800 mm hood 1219 mm tubes 100W total.
.4 Supply cool white tubes with an outside mounted switch for fluorescent lights.
.6 Mount electrical receptacles on "Picture Frame" air foil of fume hood.
.1 120V duplex receptacles shall be 15A, 2 pole, 3 wire.
.2 208V, 1 phase single receptacles shall be 30A, 2 pole, 3 wire.
.7 Coverplates: SS 304L.
.8 Supply remote stop start station complete with pilot light for venturi fan on front of hood.
2.3 VENTURI INDUCTION FUME EXHAUST FAN AND JET EXHAUSTER
.1 Supply induction venturi units as indicated and/or as noted in Fan Schedule.
.1 Fan tip speeds, outlet velocities, power and noise ratings indicated are maximum.
.2 Wheel diameter indicated is minimum.
.3 Ensure units including fans are standard product of recognized fan manufacturer designed to safely handle perchloric acid exhaust fumes.
.2 Fan: mild steel, direct drive arrangement. 4, single speed motor, complete with inlet screen and cut-off damper. Mount fan along side venturi.
.3 Supply fan performance curves and sound power levels in eight octave bands and obtain approval of performance curves from [Departmental Representative] [Consultant] [DCC Representative]before starting construction.
.1 Ensure fans have published catalogue ratings and are selected on point of curve shown in catalogue to right of peak performance.
.4 Fabricate venturis from type 316L stainless steel, welded construction, with integral stainless steel flushing ring and flanges at inlet and outlet.
.1 Supply slip fit connection to induction pressure fan and water manifold constructed to ensure even flow of water to integral washdown ring.
.5 Bolt exhauster flanges to matching flanges on ductwork using lead wool or other approved gasket material and SS nuts and bolts.
.6 Ensure jet flow is capable of inducing required airflow from fume hood against static pressure in system.
.1 Blast wheel circular frequency: [30]Hz maximum.
.2 Sound pressure level: 20db +/- 5db maximum.
.3 Base performance guarantee on combined blower-jet exhauster system.
.7 Install jet exhauster vertical to allow effective washdown.
.1 Include vacuum breaker, check and globe valves in 12 mm water line connected to plumbing system.
2.4 STAINLESS STEEL FUME EXHAUST DUCTWORK - PERCHLORIC ACID
.1 Supply ductwork as indicated using type 316L stainless steel sheets with longitudinal joints.
.1 Passivate and anneal SS sheets before welding. For circular ducts roll sheets circular and weld flush. Provide integral 2 mm flanges on abutting ends of manufactured ducts.
.2 Continuously weld all joints using Inert Gas Metal Arc process without burning parent metal, using filler rods type ER316L as specified in [CSA W48]. Grind smooth and polish all joints.
.3 Construction:
.1 Construct ductwork from following thicknesses of stainless steel sheet
.1 Rectangular ducts [1.3]mm minimum.
.2 Circular ducts up to 500 mm diameter [0.8]mm minimum.
.3 Circular ducts over 500 mm diameter [1.0]mm minimum.
.2 Reinforce rectangular ducts with galvanized angle frames at 1200 mm on centres [40 x 40 x 3]mm up to 900 mm maximum dimension and [50 x 50 x 6]mm for larger ducts.
SPEC NOTE: Note that flexible connection is not required between fume ductwork and jet exhauster.
.4 Flexible connectors: neoprene coated glass fibre, coated both sides, minimum mass
.1 [_____]mm SS type 316L flat bars or bands using type 316L SS screws or bolts at 100 mm intervals.[25 x 3]
.5 Supply SS instrument test holes or pitot type openings in horizontal ducts to permit full length internal washing of horizontal ducts, 38 mm minimum diameter made from type 316L SS comprising short tube closed air and watertight by cover with cane type closing device and attaching chain. Locate openings on 1500 mm centres and so that no pockets exist to hold condensate or water.
.6 Supply spray type washdown rings in vertical SS ducts, which exhaust directly from perchloric acid hoods at top of each stack or venturi section where it forms top of stack and at each floor level below top of stack. Make spray washdown rings of type 316 L stainless steel each with capacity of 1 L/s at available pressure with orifices directed to completely cover inside perimeter surface of duct with water.
.7 Run ducts vertically between hood or canopy and duct terminal with minimum horizontal offset from risers.
.8 Ensure wash down rings are installed at regular intervals [1200 to 1500]mm for flushing duct on horizontal runs.
2.5 WASHDOWN CONTROL SYSTEM PERCHLORIC ACID HOODS
.1 Supply washdown control system so that, by depressing switch at hood, top washdown ring is employed.
.1 Ensure top ring has washed for five minutes, shut off automatically and second started, each washdown ring being engaged for five minutes in turn.
.2 Ensure jet blower is shut down during washdown operation.
.2 Include three port solenoid valve to operate top washdown ring and installto ensure that when water supply is closed, 'C' port is open to drain but when supply is open, 'C' is closed.
.3 Solenoid valves: 1 L/s minimum capacity at 20 kPa pressure drop.
.4 Locate washdown openings so that no pockets exist to hold condensate or water.
2.6 DUCTWORK INSULATION
.1 Insulation:
.1 Recycled content: [Post-Industrial: [_____] %] [Post-consumer [_____] %]minimum in accordance with Section [01 35 21- LEED Requirements].
.2 Insulate [entire length]of ductwork in accordance with Section [23 07 13- Duct Insulation].
2.7 WARNING SIGNS
.1 Supply  decals in [French] [English]on glass sash stating: "For Perchloric Acid Work Only" "Not for use with Organic Solvents" "Keep sash shut except when adjusting contents" in accordance with Section [23 05 53.01- Mechanical Identification].
.2 Identify perchloric acid fume hood ductwork and venturi jet assembly with words "Danger Perchloric" letters 2.5 cm high, white on red in English and French. In accordance with Section [23 05 53.01- Mechanical Identification]for spacing required.
Part 3 Execution
3.1 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 installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [Departmental Representative] [Consultant] [DCC Representative].
.2 Inform [DCC Representative] [Consultant] [Departmental 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]].
3.2 INSTALLATION
.1 Install hoods in accordance with manufacturers written recommendation.
.2 Install plumb, with work surface level to within [1.5]mm in [3000]mm by adjusting base unit levelling screws.
.3 Secure to floor with masonry anchors or toggle bolts spaced at [750]mm maximum on centres, minimum four for each fume hood.
.4 After installation, adjust operating hardware.
3.3 PERCHLORIC ACID FUME HOOD PERFORMANCE TEST PROCEDURE
.1 Instrumentation, equipment and supplies required for use in performance tests.
.1 Alnor "Velometre" direct reading with graduations from [0 to 2]m/s.
.2 Pitot tube and inclined manometer with graduations no greater than 0.5 mm.
.3 One half minute smoke bombs (3 dozen).
.4 Titanium tetrachloride (100 ml).
.5 Pan of hot water and 2kg of dry ice.
.2 Prior to testing fume hood, check using cotton swab dipped in titanium tetrachloride and velometer to ensure no room air currents that would affect fume hood performance. Any drafts found shall be eliminated before proceeding with tests.
.3 Exhaust blower shall be turned on and quantity of exhaust air shall be adjusted to give face velocity of 0.76 m/s.
.1 Determine face velocity by averaging six velocity readings taken at fume hood face.
.2 Take readings in centre of grid made up of three sections across bottom half of fume hood face and three sections across top half of fume hood face.
.4 When desired face velocity has been obtained, determine volume of exhaust air by multiplying average face velocity by area of fume hood face opening.
.5 When face velocity has been established and verified, determine compliance with performance specification using tests as follows:
.1 Make complete traverse of fume hood face with cotton swab dipped in titanium tetrachloride to demonstrate that positive flow of air is entering hood over entire face. No reverse flows or dead air spaces shall be permitted.
.2 Paint strip of titanium tetrachloride along each end across working surface of hood in line parallel with hood face and 150 mm back into hood face to demonstrate that no reverse flows of air exist.
.3 Discharge smoke bomb within hood area to show exhaust capacity of hood and its design efficiency. Ensure jet of smoke shows no reverse flows of air when discharged across bottom of hood or at ends of hood and is overcome and carried to rear of hood and out of hood even when jet of smoke is discharged directly towards front of hood. Place smoke bomb on hood working surface and close sash to show that sufficient air is passing through working area of hood to dilute and carry smoke out of hood.
.4 Place pan of hot water in hood and add chunks of dry ice to make copious volume of heavy white fumes. Ensure heavy gas generated is carried directly to rear of hood. No reverse flows of fumes along work surfaces is permitted.
.5 Check sash operation by raising and lowering sash, using one hand and gripping sash first at extreme right end of sash and then extreme left end of sash. Ensure sash glides smoothly and freely and holds at any height without creeping. Ensure metal to metal contact between sash and its guides.
3.4 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 [recycling] [reuse]in accordance with Section [01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
3.5 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

