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SPEC NOTE: For perchloric acid fume hoods, refer to Sections 23 38 17- Perchloric Acid Fume Hood and Exhaust System - Stainless Steel and 23 38 18- Perchloric Acid Fume Hood and Exhaust System - Plastic.
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 Report on Plans and Priorities which presents the department's response to the Federal Sustainable Development Strategy. The Report on Plans and Priorities is where these requirements have been specifically targeted as an element in the commitment to use tools such as LEED and Green Globes in project delivery.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Program. Co-ordinate with Section01 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)
.1 ANSI/ASHRAE 110-[1995], Method of Testing Performance of Laboratory Fume Hoods.
.2 ANSI/AIHA Z9.5-[2003], Laboratory Ventilation.
.2 ASTM International
.1 ASTM A167-[99(2009)], Standard Specification for Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip.
.2 ASTM A1008/A1008M-[12], Standard Specification for Steel, sheet. Cold Rolled, Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, Solution Hardened, and Bake Hardenable.
.3 ASTM B456-[11e1], Standard Specification for Electrodeposited Coatings of Copper Plus Nickel Plus Chromium and Nickel Plus Chromium.
.4 ASTM E84-[12b], Standard Test Method for Surface Burning Characteristics of Building Materials.
.3 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.
.3 LEED Canada 2009 for Design and Construction-[2010], LEED Canada 2009 for Design and Construction Leadership in Energy and Environmental Design Green Building Rating System Reference Guide.
.4 LEED Canada for Existing Buildings, Operations and Maintenance-[2009], LEED Canada 2009 Leadership In Energy and Environmental Design Green Building Rating System Reference Guide.
.4 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-12.1-[M90], Tempered and Laminated Safety Glass.
.5 Canadian Nuclear Safety Commission
.1 GD-52: Design Guide for Nuclear Substance Laboratories and Nuclear Medicine Rooms [2010].
.6 CSA International
.1 CSA B651-[12], Accessible Design for the Built Environment.
.2 CAN/CSA-C22.2 No.61010-1-[12], Safety Requirements for Electrical Equipment for Measurement, Control and Laboratory Use.
.3 CSA W48-[06(R2011)], Filler Metals and Allied Materials for Metal Arc Welding.
.7 National Fire Protection Association (NFPA)
.1 NFPA 45-[2011], Standard on Fire Protection for Laboratories Using Chemicals.
.8 National Research Council Canada (NRC)
.1 National Plumbing Code of Canada [2015](NPC).
.9 Nuclear Regulatory Commission (NRC)
.1 Regulation in Title 10, Code of Federal regulations, Part 20, Subpart K.
.10 Public Works and Government Services Canada (PSPC)
.1 PSPC MD15126, Minimum Guidelines for Laboratory HVAC and Exhaust Systems.
.2 PSPC MD15128 [2008], Laboratory Fume Hoods.
.3 PSPC CP.1 to CP.13-[2003], Commissioning Manuals and Guidelines.
.11 Scientific Furniture and Equipment Association (SEFA)
.1 SEFA 1 - [2010], Recommended Practices for Laboratory Fume Hoods.
.2 SEFA 2 - [2010], Recommended Practices for Installations.
.3 SEFA 3-[2010], Recommended Practices for Laboratory Work Surfaces.
.4 SEFA 7 - [2010], Recommended Practices for Fixtures.
.12 Underwriter Laboratories of Canada (ULC)
.1 UL 723-[08], Tests for Surfaces Burning Characteristics of Building Materials.
1.3 ADMINISTRATIVE REQUIREMENTS
.1 Co-ordination: co-ordinate work of this Section with work of other trades for proper time and sequence to avoid construction delays.
.2 Pre-installation Meetings:
.1 Convene pre-installation meeting [1]week prior to beginning [on-site installation] [work of this Section], with [Consultant] [contractor's representative] [DCC Representative] [Departmental Representative]in accordance with [Section 01 31 19- Project Meetings]to:
.1 Verify project requirements.
.2 Review installation and substrate conditions.
.3 Co-ordination with other building construction subtrades.
.4 Review [manufacturer's]written installation instructions and warranty requirements.
.2 Comply with Section [01 31 19- Project Meetings]and co-ordinate with other similar pre-installation meetings.
.3 Notify attendees [2]weeks prior to meeting and ensure meeting attendees include as minimum:
.1 [Departmental Representative] [Consultant] [DCC Representative].
.2 Fume hood fabricator.
.3 Manufacturer's Technical Representative.
.4 Ensure meeting agenda includes review of methods and procedures related to fume hood installation including co-ordination with related work.
.5 Record meeting proceedings including corrective measures and other actions required to ensure successful completion of work and distribute to each attendee within [1]week of meeting.
1.4 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Contract Conditions and 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 hood components and accessories]and include product characteristics, performance criteria, physical size, finish and limitations.
.2 Submit list of  fume hood materials, components and accessories to be incorporated into Work.
.3 Include product names, types and series numbers for fume hood components and accessories.
.4 Include contact information for manufacturer for fume hood components and accessories used on this Project.
.5 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 [Territory] [Province], Canada.
.2 Include on drawings:
.1 Materials and profiles and provide full-size, scaled details of components for each type of fume hood.
.2 Details of construction with dimensions, cross sections, and adjacent equipment.
.3 Roughing-in dimensions for plumbing, laboratory services, and electrical.
.4 Samples:
.1 Submit duplicate service fixtures with corrosion resistant finish.
.2 Submit sample of filter for use in fume hoods located in radioisotope laboratories.
.3 Submit 100 mm x 100 mm samples of interior and exterior surface finishes, and of work surface.
.4 Submit sample of airflow monitor/alarm.
.5 Test and Evaluation Reports:
.1 Submit detailed performance reports in accordance with [PSPC MD15128], fume hood design criteria and materials thickness. Include hood superstructure details.
.1 Indicate exhaust air flow rate.
.2 Indicate pressure drop through fume hood.
.6 Field reports: submit manufacturer's field reports within [3]days of manufacturer representatives' site visit.
.7 Submit detailed seismic anchorage and attachment drawings and calculations complying with requirements and regulations for seismic restraint (where applicable).
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.8 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.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 Regional Materials: submit evidence that project incorporates required percentage [20] [10]% of regional materials and products, showing their cost, distance from project to furthest site of extraction or manufacture, and total cost of materials for project.
1.5 CLOSEOUT SUBMITTALS
.1 Submit in accordance with Section [01 78 00- Closeout Submittals].
.2 Supply operation and maintenance data for incorporation into manual specified in [01 78 00- Closeout Submittals].
.1 Submit information for instructions for safe and proper operation of fume hoods. Include:
.1 Written instructions booklet showing additional information on safe, proper operation and maintenance, components parts list, and nearest local manufacturer's representative for components and emergency repairs.
.3 Record Documentation:
.1 Submit list of materials used in fume hood work.
.2 Submit methodology for sealing joints.
.4 Warranty: submit warranty documents specified.
.5 Acceptance verification check sheet.
.6 Operator Training Guide: provide DVD with training presentation, highlighting proper operating practices of laboratory fume hood.
1.6 MAINTENANCE MATERIAL SUBMITTALS
.1 Supply special [tool] [key]for opening sash beyond normal opening position.
1.7 QUALITY ASSURANCE
.1 Fume hood, components and accessories to be manufactured by single manufacturer.
.2 Manufacturers will only be approved for this project after verification is made of fume hood test facility at manufacturer's factory location.
.1 Testing facility to comply with ANSI/ASHRAE 110 requirements.
.2 Ensure data readings are digitally recorded and raw data submitted in electronic format approved by [DCC Representative] [Departmental Representative] [Consultant].
.3 Provide and construct mock-ups in accordance with Section [01 45 00- Quality Control].
.4 Certification: submit catalogued or published certified ratings obtained from tests carried out by manufacturer or those ordered by manufacturer from  independent testing agency signifying performance capabilities, including "As Manufactured (AM)" tests in accordance with [PSPC MD15128].
.5 Repeat AM tests if requested in presence of [Consultant] [DCC Representative] [Departmental Representative].
1.8 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements] [with manufacturer's written instructions].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.1 Upon arrival and before installation, demonstrate that fume hood is consistent with prototype and product data, and has not been damaged in transit.
.2 Ensure fume hood bears CSA label.
.3 Inspect fume hood and record condition using approved check sheet.
.4 [Consultant] [Departmental Representative] [DCC Representative]will supply check sheet.
.5 After check of fume hood inspection  has been carried out have [Departmental Representative] [Consultant] [DCC Representative]sign sheet and submit sheet as part of record documentation.
.3 Storage and Handling Requirements:
.1 Store and protect [fume hood, components and accessories]from [nicks, scratches, and blemishes].
.2 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.4 Develop [Waste Reduction Workplan] [Construction Waste Management Plan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.5 Packaging Waste Management: remove for reuse [and return] [by manufacturer]of [pallets,] [crates,] [padding,] [packaging materials]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [Section 01 35 21- LEED Requirements].
1.9 WARRANTY
.1 Project Warranty: refer to Contract Conditions for project warranty provisions.
Part 2 Products
2.1 DESCRIPTION
.1 Laboratory fume hood: ventilated, enclosed work space, designed for continuous use to capture, confine and exhaust fumes, vapours and particulates generated within fume hood cavity.
.2 Factory fabricated package, piped and wired for single connections to exhaust system, electrical power, laboratory services, water supply, and laboratory drainage system.
.3 [Fume hood base cabinet].
2.2 DESIGN CRITERIA
.1 Fume hood, controls and alarms: ULC labelled.
.2 Fume hood face velocity: [0.50]m/s.
.1 Face velocity for high performance fume hoods: [0.35]m/s.
.2 Design sash position (normal operating sash height) at [500] [350] [400] [450]mm.
.3 Noise level (with sash in normal operating position) at [500]mm from sash: 70 dBA  maximum.
.3 Seismic: ensure fume hood manufacturer supplies anchor bolts and templates.
.1 Ensure anchor bolts are sized to withstand seismic zone acceleration and velocity requirements for location.
.2 Seismic zone for this project: [_____]
SPEC NOTE: Where the project calls for one or more fume hoods to be installed capable of wheelchair accessibility include the following paragraph.
.4 Barrier Free Fume Hood Installation:
.1 Meet CSA B651 requirements for wheelchair knee-space configuration, height of work surface.
.2 Provide CSA B651 compliant service fixtures.
.3 Hood[s]: #[_____]
.5 Meet performance criteria in PSPC MD15128.
.6 Construct to [SEFA 1 Recommended Practices for Laboratory Fume Hoods].
2.3 CONSTANT AIR VOLUME (CAV) BYPASS FUME HOODS
.1 For detailed requirements refer to [schedules at end of this Section].
.1 Width: [1500] [2400] [1200] [1800]mm nominal.
.2 Height: [1500]mm nominal.
.3 Depth: [840]mm nominal.
.2 Sash: [6.4]mm thick minimum tempered safety glass to [CAN/CGSB-12.1]in corrosion resistant PVC track with provisions for [raising and lowering sash] [sliding sash horizontally] [both].
SPEC NOTE: For fume hoods in radioisotope laboratories specify stainless steel type 316.
.1 Sash handle: type [316] [304]stainless steel with #4 satin finish, designed to eliminate eddies in plane of sash opening and thin enough in profile to minimize interference with line-of-sight of fume hood user.
.2 Clear openable height to [700]mm.
SPEC NOTE: Use the following paragraph if sash requires protection from hydrofluoric acid.
.3 Protect sash against hydrofluoric acid with clear PVC film overlay bonded to interior surface of sash.
.4 Use rigid acrylic sash for acid digestion processes involving hydrofluoric and similar acids.
SPEC NOTE: Use the following paragraph if heat is a potential source of danger.
.5 Protect user with heat resistant clear PVC film overlay bonded to exterior surface of sash.
SPEC NOTE: Design sash position (normal operating sash position) to be established by Laboratory Director and inserted in either (1) table on drawings or (2) the table at end of this Section. If only one (1) fume hood is required include normal sash position here.
.3 Sash opening: normal operating position to:
.1 Form part of fume hood design criteria.
.2 Ensure normal operating position is labelled on front.
.3 Ensure opening is restricted by sash stop.
.4 Normal operating position of sash:
.1 Hood #[_____]mm opening above airfoil.[400] [350] [450]
.4 Bypass grille: construct from same material as exterior panels, located on front face of hood, designed to permit air entry as sash is lowered, and to close off air entry as sash is raised.
.1 Size to ensure air flow rate and face velocity remains within the requirements of [PSPC MD15128].
.2 Low-resistance to air flow.
.5 Counterbalance mechanism: use single counterweight, stainless steel multi-strand wires, [39]mm minimum diameter nylon-tired ball-bearing pulley assembly, cable retaining device, assembled to prevent creep or tilting of sash during operation.
.1 Sash to move easily and quietly with one finger operation, and remain in place where it is stopped.
.2 Spring counterbalance mechanisms not acceptable.
.3 Sash to open and close against rubber bumper stops, installed to ensure user can readily adjust sash opening when moving sash from either end.
.4 In event of failure of counterbalance mechanism, sash must remain 50 mm minimum above  lowest part of airfoil.
.5 Sash guides; full length corrosion resistant extruded PVC tracks.
.6 Sash stop: include physical stop to prevent sash from opening beyond normal operating position under regular working conditions.
.1 Allow sash to open beyond normal operating position when placing apparatus in hood.
.2 Ensure sash automatically resets to normal operating limit.
.7 Sash for horizontal and combination sashes:
.1 Arrange horizontal sliding panels to ensure maximum opening area resulting from any orientation or configuration of sash panels does not exceed design opening area.
.8 Horizontal air-foil:
.1 [1.9]mm type 316 stainless steel with #4 satin finish, installed [25]mm above raised portion of work surface and designed for eddy-free air entry.
.2 Project into fume hood beyond edge of sash.
.3 Design airfoil to eliminate reverse flow within [75]mm of plane of sash.
.9 Work surface: recess [316 stainless steel] [epoxy resin]work surface [12]mm minimum to contain spills and include coved corners and raised edges. [Construct to SEFA 3].
.1 Ensure joints with interior panels are sealed.
.2 Hood #[_____][_____]
.3 Adhere [50]mm minimum line of yellow PVC tape to work surface [150]mm inside plane of sash for full width of work surface.
.10 Interior panels:
.1 Hood #[_____][_____]
SPEC NOTE: For fume hoods in radioisotope laboratories specify stainless steel type 316.
.2 [Fibreglass reinforced plastic (FRP):  [6.4] mm thick minimum heat and chemical resistant FRP, finished with white non-porous surface and fastened with stainless steel screws.] [Stainless steel: to ASTM A167  [304] [316] [1.2] with #4 satin finish with 12 mm minimum radius interior corners and welds ground smooth.]
.1 Flexural strength: [96.5]MPa.
.2 Flame spread: 25 or less to [UL 723] [ASTM E84].
.3 Interior access panels: gasketted, removable and replaceable without use of special tools.
.11 Fastenings: ensure fastenings inside fume hood are corrosion resistant and remain unaffected by repeated manipulations.
.12 Baffles: construct baffles from same material as interior panels.
.1 Design baffles to provide multiple exhaust slots to minimize variations in face velocity across sash opening when sash is in normal operating position.
.2 Set baffles at manufacturer's plant on basis of prototype testing, and permanently mark setting.
.13 Exhaust duct collar: [305]mm diameter, integral with top panel and constructed from stainless steel, with bell-mouthed entry, and flanged to accept exhaust duct.
SPEC NOTE: It is essential that the exhaust duct collar size is sized correctly in order to minimize pressure drop, minimize noise generation, prevent condensation, and ensure continued suspension of particulates normally encountered.
.1 Exhaust duct collar size: to provide exhaust flow rate of [5.0 - 7.5]m/s minimum.
.14 Exterior panels:
.1 Hood #[_____][_____]
.2 Cold rolled steel to ASTM A1008/A1008M finished with powder coating procedure, fastened using concealed stainless steel screws and devices.
.1 Do not use external screws.
.2 Ensure panels are easily removable to allow access to services.
.3 [Top closure panels: of same material and finish as exterior panels and designed to enclose ductwork up to ceiling].
SPEC NOTE: Include the following paragraph for fume hoods that are located in the middle area of a room.
.1 [Include finished back panel for fume hood in middle of room].
.2 Ceiling heights as indicated.
.4 Finish: electrostatically applied urethane powder coat of selected colour and baked in controlled high temperature oven to assure a smooth, hard satin finish.
.1 Ensure surfaces have a chemical resistant, high-grade laboratory furniture quality finish with thicknesses as follow:
.1 Exterior surfaces exposed to view: [0.0375]mm average and [0.03]mm minimum.
.2 Backs of hood and other surfaces not exposed to view: [0.025]mm average.
.3 Colour selected from manufacturer's standard range by [DCC Representative] [Departmental Representative] [Consultant].
.15 Superstructure: rigid self-supporting unit consisting of double wall construction with outer metal shell and inner lining of corrosion-resistant material.
.1 Panels must be attached to full frame construction, minimum [1.9]mm galvanized members.
.1 Attach panels and brackets to eliminate screw heads and metallic brackets from hood interior.
.2 Double wall to house and conceal steel framing members, attaching brackets and remote operating service fixture mechanisms, and complete with:
.1 Include levelling screws.
.16 Vertical side posts of fume hood face: radiused airfoil shape to reduce eddies and promote smooth entry of air into hood.
.1 Ensure service fixtures do not disturb air flow pattern.
SPEC NOTE: Use the following paragraph only when required on project. Delete the paragraph if a service valve access panels are not required.
.2 Incorporate removable panels to provide access to service valves as indicated.
.3 Ensure unit is capable of accepting [5]maximum plumbing and laboratory services and one duplex electrical receptacle on each side of opening.
.4 Include light switch, monitor and alarm.
.17 Monitors and alarms:
.1 For each fume hood provide monitor with alarm capability.
.2 Monitor to provide visual display showing average face velocity and provide visual and audible alarms configured to alert when flow or velocity varies more than ± 10% from design flow set point.
.1 Monitor accuracy: ± 5% of measured parameter.
.2 Report readings and all alarms to Building Automation System (BAS).
.3 Include manual silencing switch for audible alarm only, designed to automatically reset to recommence monitoring function.
.4 Ensure visual alarm remains lit until alarm condition has been rectified.
.3 Include test circuits, relays, switches, and other controls required to permit maintenance personnel to test signal function.
.4 Field set-up: minimum 3 point calibration.
.5 Analog output, 0-10 V, proportional to face velocity.
.6 Visual displays:
.1 Display of velocity reading; resolution 0.01 m/s.
.2 Green LED for safe operation.
.3 Red LED for alarm or unsafe operation.
.18 Light fixture: [ULC listed and labelled] [CSA approved]. [Explosion proof: incandescent lights enclosed in sealed globe housings] [T8 two-tube fluorescent, rapid start, with electronic sound-rated ballasts], mounted on exterior of fume hood roof with safety lens and approved sealant to isolate fixture from fume hood interior.
.1 Sealant to be approved by [Consultant] [DCC Representative] [Departmental Representative].
.2 Include [bulbs] [lamps]with fixtures.
.3 Interior illumination at work surface: [860]lux minimum.
.4 Accessible for maintenance from fume hood exterior.
.5 Include flush-mounted switch [in weatherproof box]on side post of fume hood.
.19 Factory wire electrical outlets and switches and terminate in box on roof of fume hood to CAN/CSA-C22.2 No.61010-1.
.1 Only ULC listed or CSA approved electrical devices are acceptable.
.2 Provide [switch for light] [and switch for blower start] [single switch for light and blower start].
2.4 VARIABLE AIR VOLUME (VAV) BYPASS FUME HOODS
.1 Control exhaust air flow using [through-the-wall (TTW) sensor] [sash position sensor]located [where conditions will be stable at all times] [as per manufacturer's instructions].
.2 Calibrate [TTW] [sash position sensor]sensor after field installation of fume hood.
.3 Ensure controls are integral with laboratory HVAC supply, exhaust and pressurization control systems.
.4 For detailed requirements refer to [schedules at end of this Section].
.1 Width: [1800] [2400] [1200] [1500]mm nominal.
.2 Height: [1500]mm nominal.
.3 Depth: [840]mm nominal.
.5 Sash: [6.4]mm thick minimum tempered safety glass to [CAN/CGSB-12.1]in corrosion resistant PVC track with provisions for [sliding sash horizontally] [raising and lowering sash] [both].
SPEC NOTE: For fume hoods in radioisotope laboratories specify stainless steel type 316.
.1 Sash handle: type [316] [304]stainless steel with #4 satin finish, designed to eliminate eddies in plane of sash opening and thin enough in profile to minimize interference with line-of-sight of fume hood user.
.2 Clear openable height to [700]mm.
SPEC NOTE: Use the following paragraph if sash requires protection from hydrofluoric acid.
.3 Protect sash against hydrofluoric acid with clear PVC film overlay bonded to interior surface of sash.
.4 Use rigid acrylic sash for acid digestion processes involving hydrofluoric and similar acids.
SPEC NOTE: Use the following paragraph if heat is a potential source of danger.
.5 Protect user with heat resistant clear PVC film overlay bonded to exterior surface of sash.
SPEC NOTE: Design sash position (normal operating sash position) to be established by Laboratory Director and inserted in either (1) table on drawings or (2) the table at end of this Section. If only one (1) fume hood is required include normal sash position here.
.6 Sash opening: normal operating position to:
.1 Form part of fume hood design criteria.
.2 Ensure  normal operating position is labelled on front.
.3 Ensure opening is restricted by sash stop.
.4 Normal operating position of sash:
.1 Hood #[_____]mm opening above airfoil.[350] [450] [400]
.7 Counterbalance mechanism: use single counterweight, stainless steel multi-strand wires, [39]mm minimum diameter nylon-tired ball-bearing pulley assembly, cable retaining device, assembled to prevent creep or tilting of sash during operation.
.1 Sash to move easily and quietly with one finger operation, and remain in place where it is stopped.
.2 Spring counterbalance mechanisms are not acceptable.
.3 Sash to open and close against rubber bumper stops, installed to ensure user can readily adjust sash opening when moving sash from either end.
.4 In event of failure of counterbalance mechanism, sash must remain 50 mm minimum above lowest part of airfoil.
.5 Sash guides; full length corrosion resistant extruded PVC tracks.
.8 Sash stop: include physical stop to prevent sash from opening beyond normal operating position under regular working conditions.
.1 Allow sash to open beyond normal operating position when placing apparatus in hood.
.2 Ensure sash automatically resets to normal operating limit.
.9 Sash for horizontal and combination sashes:
.1 Arrange horizontal sliding panels to ensure maximum opening area resulting from any orientation or configuration of sash panels does not exceed design opening area.
.10 Horizontal air-foil:
.1 [1.9]mm type 316 stainless steel with #4 satin finish, installed [25] mm above raised portion of work surface and designed for eddy-free air entry.
.2 Project into fume hood beyond edge of sash.
.3 Design airfoil to eliminate reverse flow within [75] mm of plane of sash.
.11 Work surface: recess [316 stainless steel] [epoxy resin]work surface [12]mm minimum to contain spills and include coved corners and raised edges. [Construct to SEFA 3].
.1 Ensure joints with interior panels are sealed.
.2 Hood #[_____][_____]
.3 Apply a [50]mm minimum line of yellow PVC tape to work surface [150]mm inside plane of sash for full width of work surface.
.12 Interior panels:
.1 Hood #[_____][_____]
SPEC NOTE: For fume hoods in radioisotope laboratories specify stainless steel type 316.
.2 [Stainless steel: to ASTM A167  [316] [304] [1.2] with #4 satin finish with 12 mm minimum radius interior corners and welds ground smooth.] [Fibreglass reinforced plastic (FRP):  [6.4] mm thick minimum heat and chemical resistant FRP, finished with white non-porous surface and fastened with stainless steel screws.]
.1 Flexural strength: [96.5]MPa.
.2 Flame spread: 25 or less to [UL 723] [ASTM E84].
.3 Interior access panels: gasketted, removable and replaceable without use of special tools.
.13 Fastenings: ensure fastenings inside fume hood are corrosion resistant and remain unaffected by repeated manipulations.
.14 Baffles: construct baffles from same material as interior panels.
.1 Design baffles to provide multiple exhaust slots to minimize variations in face velocity across sash opening when sash is in normal operating position.
.2 Set baffles at manufacturer's plant on basis of prototype testing, and permanently mark setting.
.15 Exhaust duct collar: [305]mm diameter, integral with top panel and constructed from stainless steel, with bell-mouthed entry, and flanged to accept exhaust duct.
SPEC NOTE: It is essential that the exhaust duct collar size is sized correctly in order to minimize pressure drop, minimize noise generation, prevent condensation, and ensure continued suspension of particulates normally encountered.
.1 Exhaust duct collar size: to provide exhaust flow rate of [5.0 - 7.5]m/s minimum.
.16 Exterior panels:
.1 Hood #[_____][_____]
.2 Cold rolled steel to ASTM A1008/A1008M finished with powder coating procedure, fastened using concealed stainless steel screws and devices.
.1 Do not use external screws.
.2 Ensure panels are easily removable to allow access to services.
.3 [Top closure panels: of same material and finish as exterior panels and designed to enclose ductwork up to ceiling].
SPEC NOTE: Include the following paragraph for fume hoods that are located in the middle area of a room.
.1 [Include finished back panel for fume hood in middle of room].
.2 Ceiling heights as indicated.
.4 Finish: electrostatically applied urethane powder coat of selected colour and baked in controlled high temperature oven to assure a smooth, hard satin finish.
.1 Ensure surfaces have chemical resistant, high-grade laboratory furniture quality finish with thicknesses as follows:
.1 Exterior surfaces exposed to view: [0.0375]mm average and [0.03]mm minimum.
.2 Backs of hood and other surfaces not exposed to view: [0.025]mm average.
.2 Colour selected from manufacturer's standard range by [DCC Representative] [Consultant] [Departmental Representative].
.17 Superstructure: rigid self-supporting unit consisting of double wall construction with outer metal shell and inner lining of corrosion-resistant material.
.1 Panels must be attached to full frame construction, minimum [1.9]mm galvanized members.
.1 Attach panels and brackets to eliminate screw heads and metallic brackets from hood interior.
.2 Double wall to house and conceal steel framing members, attaching brackets and remote operating service fixture mechanisms, and complete with:
.1 Include levelling screws.
.18 Vertical side posts of fume hood face: radiused airfoil shape to reduce eddies and promote smooth entry of air into hood.
.1 Ensure service fixtures do not disturb air flow pattern.
SPEC NOTE: Use the following paragraph only when required on project. Delete the paragraph if a service valve access panels are not required.
.2 Incorporate removable panels to provide access to service valves as indicated.
.3 Ensure unit is capable of accepting [5]maximum plumbing and laboratory services and one duplex electrical receptacle on each side of opening.
.4 Include light switch, monitor and alarm.
.19 Monitors and alarms:
.1 For each fume hood provide monitor with alarm capability.
.2 Monitor to provide visual display showing average face velocity and provide visual and audible alarms configured to alert when flow or velocity varies more than ± 20% from design flow set point.
.1 Monitor accuracy: ± 5% of measured parameter.
.2 Report readings and all alarms to Building Automation System (BAS).
.3 Include manual silencing switch for audible alarm only, designed to automatically reset to recommence monitoring function.
.4 Ensure visual alarm remains lit until alarm condition has been rectified.
.3 Include test circuits, relays, switches, and other controls required to permit maintenance personnel to test signal function.
.4 Field set-up: minimum 3 point calibration.
.5 Analog output, 0-10 V, proportional to face velocity.
.6 Visual displays:
.1 Display of velocity reading; resolution 0.01 m/s.
.2 Green LED for safe operation.
.3 Red LED for alarm or unsafe operation.
.20 Light fixture: [CSA approved] [ULC listed and labelled]. [Explosion proof: incandescent lights enclosed in sealed globe housings] [T8 two-tube fluorescent, rapid start, with electronic sound-rated ballasts], mounted on exterior of fume hood roof with safety lens and approved sealant to isolate fixture from fume hood interior.
.1 Sealant to be approved by [Consultant] [DCC Representative] [Departmental Representative].
.2 Include [bulbs] [lamps]with fixtures.
.3 Interior illumination at work surface: [860]lux minimum.
.4 Accessible for maintenance from fume hood exterior.
.5 Include flush-mounted switch [in weatherproof box]on side post of fume hood.
.21 Factory wire electrical outlets and switches and terminate in box on roof of fume hood to CAN/CSA-C22.2 No.61010-1.
.1 Only ULC listed or CSA approved electrical devices are acceptable.
.2 Provide [switch for light] [and switch for blower start] [single switch for light and blower start].
2.5 LABORATORY SERVICES
.1 To [SEFA 7].
.2 Remote controls:
.1 Brass body, universal joint, bolted and flanged and with chromium plated finish to [ASTM B456], service condition SC [4], coating classification [CuNi30dCr].
.2 Gas: CGA approved.
.3 Install remote controls on vertical side posts of fume hood face, located to avoid interference with smooth entry of air into hood.
.4 Include needle valves on all services except gas service.
.5 Equip remote controls with universal joints, wall flanges, couplings and tailpieces for connection to services.
.3 Outlets:
.1 Forged or cast brass body complete with tailpiece for connection to service piping.
.2 Turrets and handles to be of forged brass.
.3 Finish: inside fume hood [powder coating] [grey vinyl]corrosion-resistant fluorocarbon.
.4 Include [grey vinyl] [powder coating]corrosion-resistant finish for service outlets inside fume hoods.
.5 Electrical: [1] [2]duplex receptacles 120 V, 20 amp, [ULC listed and labelled] [CSA approved], GFI, hospital grade, mounted in side [post] [posts], stainless steel cover plate.
.1 Connect electrical service to each fume hood to dedicated electrical circuit.
.6 Plumbing: include domestic [cold] [hot]water service as indicated.
.1 Isolating valves: include remote controlled valves located within end panels, controlled by handles projecting through side posts of fume hood.
.2 Locate to avoid interference with smooth entry of air into fume hood.
.7 Fixtures: except for de-ionized, RO and pure water, fixtures exposed within fume hood to have chemical-resistant metallic bronze finish.
.1 Ensure portions exposed to fume hood exterior are chrome plated.
SPEC NOTE: Use of cup sinks in fume hoods will require co-ordination of base cabinet construction to enable plumbing.
.8 Cup sinks: [75 x 150]mm oval (or nearest standard), rigidly clamped in approved manner to work surface, with approved acid-resisting seal, [38]mm drain with cross strainer debris catcher.
.1 Standing waste and overflow with [76]long minimum PVC tailpiece.
.1 Install with rim above work surface to prevent spills entering waste system.
.2 Finish welds smooth and polished.
.2 [cold] [Hot]water faucets: [wall mounted on side panel inside fume hood] [deck mounted]with rigid gooseneck of heavy duty [10]mm brass pipe with integral backflow preventer upstream from serrated nozzle and [remote control] [cross handle control]on exterior panel.
SPEC NOTE: Do not use central vacuum systems in laboratory fume hoods because these are potential sources of contamination or from which contamination could spread. Selection of the vacuum equipment will depend upon the application, the depth of vacuum desired and the volume to be evacuated.
.9 Vacuum outlet:
.1 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.
.1 [Remote control on exterior panel.] [Compressed air-driven multi-stage ejector type vacuum pump with no moving parts, consisting of cassette with integrated nozzles, non-return valves, silencers, filters on compressed air and vacuum lines, control and monitoring functions including, solenoid valves, vacuum switches, quick-release modules and, where appropriate, energy-saving systems and capable of producing low vacuums using compressed air at low or fluctuating pressures ranging from  [170 kPa to 600 kPa] .]
.10 Gas: single straight serrated nozzle outlet with flange, mounted on side panel inside fume hood.
.1 Remote control on exterior panel.
.11 Compressed air: single straight serrated nozzle outlet with flange, mounted on side panel inside fume hood.
.1 Remote control on exterior panel.
.12 Other service outlets: [deck] [wall]mount turret each with one, two or three serrated nozzles set at downward angle of [45] [0] [30]degrees, [as indicated] [as scheduled].
.13 De-ionized, RO and pure water faucets: polyvinyl with corrosion resistant finish, polyoxymethylene lining and stainless steel valves.
.1 Align faucets with cup sink to prevent overspray and wetting of fume hood interior surfaces.
.14 Identify service fixtures using colour coding as follows:
	Service
	Letter Coding
	Colour Coding

	Cold water
	CW
	Green

	Hot water
	HW
	Red

	Distilled water
	DIW
	White

	De-ionized water
	DEW
	White

	RO water
	ROW
	White

	Pure water
	PW
	White

	Vacuum
	VAC
	Yellow

	Compressed air
	AIR
	Orange

	Propane
	PRO
	Yellow-orange

	Natural gas
	NG
	Yellow-orange

	Oxygen
	OXY
	Green

	Nitrogen
	N
	Blue

	Argon
	A
	White

	Steam
	ST
	Black


.15 Access to services:
.1 Ensure fume hood manufacturer includes [5]cut-outs per side post.
.2 Cap unused openings with cap plugs of same material as exterior panels.
.3 Ensure service connections are accessible from fume hood exterior through removable access panels.
.4 Include isolating valves on building side of services.
.5 Where two or more fume hoods are installed side by side, use interior access panels of same material as interior panels, with bevelled edges, moulded PVC gaskets, and secured with non-corrosive fasteners set flush with face of access panel.
.16 Corrosion resistant  label:
.1 Provide corrosion-resistant label permanently attached to fume hood exterior with abbreviated information relating to sash position and recommended location of apparatus and accessories when placed within the fume hood.
.17 Base furniture:
.1 Construct base furniture in accordance with Section [12 35 53.19- Wood Laboratory Casework] [12 35 53.13- Steel Laboratory Casework].
2.6 HIGH PERFORMANCE FUME HOODS
.1 Meet requirements for CAV bypass fume hoods, except for specific tests associated with reduced face velocities.
2.7 FUME HOODS FOR BASIC AND INTERMEDIATE LEVEL RADIOISOTOPE LABORATORIES
.1 Type 316 stainless steel construction with #[_____]
.1 Ensure each radioisotope fume hood has a dedicated exhaust fan.
.2 Terminate exhaust fan discharge in location which does not present danger to operation and maintenance personnel or present possibility of re-entrainment into HVAC outside air intakes.
.2 Ensure superstructure, working surface and base are designed to carry extra weight of radioactive shielding material.
SPEC NOTE: Include the following paragraph only when filters are included in the unit.
.3 Use only filter type approved in advance by [Consultant] [Departmental Representative] [DCC Representative].
.1 Ensure filter is located in ductwork location that does not endanger operation and maintenance personnel during maintenance and replacement procedures.
.2 Monitor filters for radioactive contamination before disposal.
.4 Co-ordinate ductwork connections with Section [23 31 13.01- Metal Ducts - Low Pressure to 500 PA].
.5 Finish smooth and seal exhaust ducts:
.1 Mark each exhaust duct with radiation warning symbols every 3 m maximum.
.2 If distance between ductwork bends is less than 3 m, mark duct with radiation warning symbols immediately before and after each bend.
.3 Mark each exhaust duct with radiation warning symbols immediately before and after each wall or partition penetration.
2.8 FABRICATION
.1 Do welding to CSA W48.
2.9 ACCESSORIES
.1 Heat shields: install where required to protect interior panels from radiant heat.
.1 Ensure shields are easily removable for cleaning and do not compromise safe operation of fume hood.
.2 [Include automatic fire protection conforming to NFPA 45 within fume hood.]
2.10 SOURCE QUALITY CONTROL
.1 "As Manufactured" Testing Equipment: to [PSPC MD15128] [ANSI/AIHA Z9.5].
.1 Data logger:
.1 Recording interval: [10 Hz]or better.
.2 Memory: sufficient to allow data collection for duration of test.
.2 In-duct flow sensor to measure flow response:
.1 Speed: 10 Hz.
.2 Range: 95 L/s to 950 L/s.
.3 Accuracy: ± 5 %.
.3 Thermal anemometer:
.1 Mounting: on stand with probe fixed at each traverse grid location.
.2 Include: [averaging function over 20 second period for each location] [output recorded for  [20] seconds minimum at a rate of 1 reading/second on data logger].
.3 Accuracy:
.1 Below 0.50 m/s: ± [0.025]m/s.
.2 0.50 m/s and over: ± [5]%.
.4 Detector for tracer gas containment:
.1 Type: continuous reading.
.2 Minimum Detectable Level (MDL): 0.01 ppm.
.3 Accuracy:
.1 Concentrations below 0.1 ppm: ± 25%.
.2 Concentrations above 0.1 ppm: ±10%.
.5 Smoke generator:
SPEC NOTE: Do not use the following paragraph for Private Sector projects.
.1 Use smoke generator and diffuser complying with PSPC MD15128.
.2 Conduct "as manufactured" (AM) tests in manufacturer's testing facility to ANSI/ASHRAE [and PSPC MD15128]110 procedures before transportation to site.
.3 Ensure tests achieve performance criteria in accordance with [PSPC MD15128].
.1 Issuance of purchase order will be made only by [DCC Representative] [Departmental Representative] [Consultant]after [Consultant] [Departmental Representative] [DCC Representative]has received and approved in writing factory performance test report certifying test results.
SPEC NOTE: If fume hood controls do not form part of the manufacturer's fume hood contract, include the following paragraph.
.4 Co-ordinate with controls manufacturer for transportation of all relevant controls to fume hood manufacturer for installation and calibration to function as specified. Controls to include, but not limited to:
.1 [Fume hood monitor/alarm].
.2 [Laboratory controller, with software and hardware].
.3 [Exhaust valve and flow station].
.4 [Sash position sensor].
.5 [_____]
.5 Conduct "AM" tests as follows:
.1 With fume hood empty.
.2 With fume hood loaded to simulate apparatus in hood.
.1 Locate simulated apparatus [150 - 250]mm behind plane of sash in manner approved by [Departmental Representative] [DCC Representative] [Consultant]as follows:
.1 [1]- 3.8 litre paint can[s].
.2 [1]- 300 x 300 x 450 mm cardboard box.
.3 [4]- 150 x 150 x 300 mm cardboard boxes.
.3 With simulated cross-drafts:
.1 Challenge with [0.25]m/s using [620]mm recirculation fan under conditions as follows:
.1 Air directed horizontally at 45 degrees to plane of sash.
.6 Witnessing "AM" Tests:
SPEC NOTE: Co-ordinate the witnessing of "AM" tests with the Laboratory Director or Owner.
.1 Perform "AM": tests in presence of [Consultant] [Departmental Representative] [DCC Representative].
.2 Notify [DCC Representative] [2] [Departmental Representative] [Consultant]weeks minimum before start of testing.
.7 Conduct "As Manufactured" (AM) Fume Hood Performance Tests as follows:
.1 Visualization (smoke) tests: meet or exceed performance criteria of [PSPC MD15128].
.2 Face velocity and flow tests: to [ANSI/ASHRAE 110] [PSPC MD15128].
SPEC NOTE: Choose an average face velocity of 0.3 m/s for high performance fume hoods. Choose 0.5 m/s for bypass and VAV fume hoods.
.1 Average face velocity: [0.5] [0.35]m/s, with variation allowed for individual readings; maximum ±[20]%.
.2 CAV bypass effectiveness at [150]mm sash opening: [1.25]m/s maximum average face velocity.
.3 VAV average face velocity with sash at 66% of design sash position: [0.5]m/s ±[0.025]m/s.
.1 Variation allowed for individual readings: ±[20]%.
.4 VAV average face velocity with sash at 33% of design sash opening: [0.5]m/s ±[0.025] m/s.
.1 Variation allowed for individual readings: ±[20]%.
.5 VAV response time: time to reach [90]% of the steady state value: within [5]seconds.
.6 Test for VAV minimum flow with sash closed: to [ANSI/AIHA Z9.5]capable of maintaining [375]air changes per hour.
.3 Tracer gas tests: to [PSPC MD15128].
.1 Conduct tests at target average face velocity.
.2 Use approved tracer gas.
.3 Perform tests with probes at heights of [560]mm above work surface.
.4 Leakage with sash at normal operating position:
.1 Average leakage: [0.025]ppm maximum.
.2 Peak reading: [0.100]ppm.
.5 Leakage with sash in fully open position:
.1 Average leakage: [0.05]ppm maximum.
.2 Peak reading [0.25]ppm.
.6 Peripheral scan:
.1 Record significant peak readings and their locations.
.2 Record [30]second rolling averages.
.3 Maximum [0.25] ppm for any [30]second rolling average.
.4 Include readings in test report.
.7 Sash movement effect (SME), to determine potential for escape after movement of sash to ANSI/ASHRAE 110 procedures.
.1 Maximum [45]second rolling average: [0.05]ppm
SPEC NOTE: For VAV fume hoods, VAV response tests, stability tests and SME tests may be conducted simultaneously to save time and to provide direct co-relation between flow variations and escape from fume hood.
.8 Conduct VAV response tests, stability tests and SME simultaneously for VAV fume hoods.
2.11 PRODUCT SUBSTITUTIONS
.1 Substitutions: [in accordance with Section 01 23 00 - Alternatives] [no substitutions permitted].
.2 Ensure components come from one manufacturer.
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify conditions of substrate 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 [Consultant] [DCC Representative] [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  [Departmental Representative] [Consultant] [DCC Representative]].
3.2 INSTALLATION
.1 Install to [SEFA 2].
.2 Install plumb, with work surface level to within 1.5 mm in 3000 mm by adjusting base unit levelling screws.
.3 Secure fume hood to [base furniture using stainless steel fasteners]spaced at 750 mm maximum on centre maximum, [[3] minimum per side].
.1 Use [4]minimum for each fume hood.
.4 Secure fume hood to meet seismic criteria.
.5 Connect plumbing, laboratory services, electrical services, exhaust system, and BAS to fume hood.
3.3 FUME HOOD SYSTEM INTEGRATION - GENERAL REQUIREMENTS
.1 General Requirements: fully integrate fume hood exhaust systems into laboratory HVAC system and into BAS in order to maintain specified pressurization requirements and to maintain fume hood performance.
SPEC NOTE: Laboratory Director to establish minimum air flow requirements if greater than ANSI/AIHA Z9.5 requirements.
.1 Minimum air flow with sash closed: to [ANSI/AIHA Z9.5].
.2 Ensure heater controls are integrated into fume hood control system.
.2 Operating Modes:
.1 Occupied - in use: generation of hazardous products occurring.
.2 Occupied - not in use: as when apparatus is being assembled.
.3 Unoccupied - in use: generation of hazardous products occurring while fume hood is unattended. Sash is closed.
.4 Standby: fume hood not in use: no active generation of hazardous products, minimum air flow. Sash closed.
.3 Fume Hood System Integration with Dedicated Exhaust Fan:
.1 No local control of exhaust fan permitted.
.2 Ensure exhaust fan does not to be shut down except when fume hood is decommissioned, for apparatus assembly or for service procedures.
.4 Monitor:
.1 Green light to indicate "power on" and "safe to operate".
.2 Audible and visual alarms: horn, buzzer or bell and red light to indicate air velocity out of range and "not safe to operate".
.1 Use fume hood only when safety controls are satisfied.
.2 Override audible alarm using silencing relay switch (red light to remain on) until abnormal condition is rectified.
.3 Reset alarm system automatically when safe conditions restored.
.3 Ensure complete operating instructions for alarm system are secured to fume hood.
SPEC NOTE: Discuss HVAC/fume hood interlocks with Laboratory Director and Authority having jurisdiction, and insert requirements here.
.4 Interlock fume hood exhaust system with HVAC system.
.1 Ensure fume hood exhaust fan continues to run upon activation of building fire alarm system.
.5 Fume Hood System Integration with Dual Speed Exhaust Fan Control System:
.1 Fume hood exhaust fan operation switch: LOW/HIGH switch flush mounted [in weatherproof box]in exterior panel, with protective cover and clearly labelled.
.2 Operate on high speed when fume hood is in use.
.1 Monitor green light to indicate "fume hood ready for use".
.3 Operate on low speed when fume hood is not in use.
.1 Monitor red light to indicate "fume hood unsafe for use".
.6 Fume Hood System Integration with Manifolded Fume Hood Exhaust System:
.1 No local control of exhaust fans permitted.
.2 Monitor:
.1 Green light to indicate "power on" and "safe to operate".
.3 Audible and visual alarms: horn, buzzer or bell and red light to indicate air velocity out of range and "not safe to operate".
.1 Use fume hood only when safety controls are satisfied.
.2 Override audible alarm using silencing relay switch (red light to remain on) until abnormal condition is rectified.
.3 Reset alarm system automatically when safe conditions restored.
.4 Ensure complete operating instructions for alarm system are secured to fume hood.
SPEC NOTE: Discuss HVAC/fume hood interlocks with Laboratory Director and insert requirements here.
.5 Interlock fume hood exhaust system with HVAC system.
.1 Ensure fume hood exhaust system continues to run upon activation of building fire alarm system.
SPEC NOTE: Co-ordinate emergency power requirements with Laboratory Director and authority having jurisdiction.
SPEC NOTE: If a fume hood exhaust manifold is used, insert the following sentence.
.6 Connect [1]manifolded fume hood exhaust fan to emergency power.
3.4 CONNECTION TO EMERGENCY POWER
.1 Connect exhaust fan, monitoring and alarm systems to emergency power source for fume hoods as follows.
SPEC NOTE: Repeat the following paragraph as required for the number of fume hoods on the project.
.1 Fume hood #[_____][_____]
.2 Make connections to CAN/CSA-Z316.5 and CAN/CSA-C22.2 No.61010-1.
3.5 ADJUSTING
.1 Adjust operable hardware for correct function.
.2 Ensure sash does not bind while opening and closing.
3.6 FIELD QUALITY CONTROL
SPEC NOTE: Laboratory Director and consultant to determine the need for providing a field mock-up of fume hood installation and full range of testing prior to installation and testing of complete inventory of fume hoods.
.1 Field Tests:
.1 Conduct [mock-up and]integrated "as installed" (AI) tests in accordance with Section [23 05 93.13- Testing, Adjusting and Balancing of Fume Hoods].
.2 Field  Inspection: co-ordinate field inspection in accordance with Section [01 45 00- Quality Control].
SPEC NOTE: Specify requirements if manufacturers are to provide field quality control with onsite personnel for instruction or supervision of product installation, application, erection or construction. Manufacturer field reports are included under PART 1, Action and Informational Submittals.
.3 Manufacturer's Services:
SPEC NOTE: Use the following paragraphs only when manufacturer's field services are provided and are required to verify the quality of the installed components. Establish the number and duration of periodic site visits required by manufacturer and specify below. Consult manufacturer for services required. Delete if field services are not required.
.1 Co-ordinate manufacturer's services with Section [01 45 00- Quality Control].
.1 Have manufacturer review work involved in handling, installation, protection, and cleaning of fume hood components and accessories, and submit written reports in acceptable format to verify compliance of Work with Contract conditions.
.2 Manufacturer's Field Services: include manufacturer's field services consisting of product use recommendations and periodic site visits for product installation review in accordance with manufacturer's instructions.
.1 Report inconsistencies from manufacturer's recommendations immediately to [Consultant] [DCC Representative] [Departmental Representative].
.3 Schedule site visits to review work at stages listed:
.1 After delivery and storage of fume hood components and accessories, and when preparatory work on which Work of this Section depends is complete, but before installation begins.
.2 Twice during progress of work at 25% and 60% complete.
.3 Upon completion of Work, after cleaning is carried out.
.4 Obtain reports within three days of review and submit immediately to [Consultant] [DCC Representative] [Departmental Representative].
3.7 COMMISSIONING TESTS FOR INTEGRATED FUME HOOD SYSTEMS
.1 Do commissioning tests in accordance with Section [PSPC CP.1 to CP.13] [01 91 13– General Commissioning (CX) Requirements].
.2 Test fume hoods in conjunction with complete laboratory integrated HVAC and exhaust systems commissioning testing including, room air flow patterns, temperature, humidity, pressurization, noise, and vibration.
3.8 CLEANING
SPEC NOTE: For smaller projects that do not have a separate Division 01 Section for cleaning, delete the reference to Section 01 74 11- Cleaning in the following two Paragraphs.
.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.
.2 Dispose of radioactive filter materials to NRC, Regulation in Title 10, Code of Federal regulations, Part 20, Subpart K.
3.9 PROTECTION
.1 Protect installed fume hood components from damage during construction.
.2 Repair damage to adjacent materials caused by fume hood installation.
SPEC NOTE: Use separate sheet for each fume hood. Alternatively, where there are a large number of fume hoods, delete this sheet and create an appropriate schedule or table on the drawings.
3.10 FUME HOOD SCHEDULES
.1 Fume hood: identifier: [_____][_____]
.1 Type: [VAV] [CAV] [high performance]. Sizes: [_____].[_____]
.2 Materials: exterior panels: [_____]. Work surface: [SS] [FRP][_____]
.3 Sash: type: [horizontal] [combination] [vertical]. Operating position of sash: [_____][_____]
.2 Base furniture: [_____]
SPEC NOTE: DEF = Dedicated Exhaust Fan. MES = Manifolded Exhaust System.
.3 Exhaust system: [DEF] [MES].
.4 Accessories:
.1 [Scrubber system] [Wash down system].
.2 [Heat shield] [Heater].
.3 [Vapour warning system]. Reservoir: capacity: [_____]
.4 Pump capacity: [_____][_____]
.5 Heater: capacity: [_____][_____]
.6 Filter type: [_____]
.7 [Automatic fire protection].
.5 Service outlets: (using acronyms listed elsewhere in this Section).
	Service
	Type  of Mount
	Mounting
	No. of Nozzles
	If &lt; One, State  Angle of Spread
	Downward Angle

	CW
	Rigid gooseneck
	[Wall] [Deck]
	[1]
	
	

	HW
	Rigid gooseneck
	[Deck] [Wall]
	[1]
	
	

	DIW
	Rigid gooseneck
	[Deck] [Wall]
	[1]
	
	

	ROW
	Rigid gooseneck
	[Wall] [Deck]
	[1]
	
	

	DEW
	Rigid gooseneck
	[Wall] [Deck]
	[1]
	
	

	PW
	Rigid gooseneck
	[Deck] [Wall]
	[1]
	
	

	VAC
	Type of system: see PART 2 - PRODUCTS and insert choice here.
	
	
	
	

	VAC
	Turret
	[Deck] [Wall]
	[4] [2] [3] [1]
	
	

	PRO
	Turret
	[Wall] [Deck]
	[4] [3] [1] [2]
	
	

	NG
	Turret
	[Wall] [Deck]
	[2] [4] [3] [1]
	
	

	OXY
	Turret
	[Wall] [Deck]
	[3] [4] [2] [1]
	
	

	N
	Turret
	[Deck] [Wall]
	[4] [3] [2] [1]
	
	

	ST
	Turret
	[Wall] [Deck]
	[1] [2] [4] [3]
	
	

	Other
	
	[Deck] [Wall]
	[1] [4] [3] [2]
	
	


.6 [_____][_____]
END OF SECTION

