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Part 1 GENERAL

1.1 RELATED SECTIONS

.1 Section 01 33 00 - Submittal Procedures.


.2 Section 01 74 21 – Construction/Demolition Waste Management and Disposal.
.3 Section 01 78 00 – Closeout Submittals. 
1.2 REFERENCES

.1 American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE)
.1 ASHRE Standard 41.2, Standard Method for Laboratory Air Measurement
.2 ASHRE Standard 110, Method of Testing Performance of Laboratory Fume Hoods.
.2 Canadian Standards Association (CSA)
.1 CSA B125.3 Plumbing Fittings

.2 CSA B64.1.7 Backflow Preventers and Vacuum Breakers

.3 CSA C22.1 Canadian Electrical Code Part 1 
.4 CSA Z316.5 Fume Hoods and Associated Exhaust System.

.3 CSA National Standards Institute (ANSI)/American Industrial Hygiene Association (AIHA)
.1  ANSI/AIHA Z9.5 Laboratory Ventilation. 

.4 American Society for Testing and Materials (ASTM)
.1 ASTM A653 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot Dip Process. 

.2 ASTM A480/A480M:  Standard Specification for General Requirements for Flat-Rolled Stainless and Heat-Resisting Steel Plate, Sheet and Strip.
.3 ASTM A1008/A1008M:  Standard Specification for Steel, Sheet, Cold-Rolled, Carbon Structural, High Strength Low-Alloy with Improved Formability.

.4 ASTM B117 Standard Practice for Operating Salt Spray (Fog) Apparatus.

.5 ASTM D522: Standard Test Methods for Mandrel Bend Test of Attached Organic Coatings.
.6 ASTM D523:  Standard Test Method for Specular Gloss.

.7 ASTM D2247:  Standard Practice for Testing Water Resistance of Coating in 100% Relative Humidity.

.8 ASTM D3359:  Standard Test Methods for Measuring Adhesion by Tape Test.

.9 ASTM D3363:  Standard Test Method for Film Hardness by Pencil Test

.10 ASTM D4060:  Standard Test Method for Abrasion Resistance of Organic Coatings by the Water Abraser.

.11 ASTM E84:   Standard Test Method for Surface Burning Characteristics of Building Materials. 

.5 American National Standards Institute (ANSI)/American Society of Sanitary Engineer’s (ASSE).

.1 ANSI/ASSE) 1035 Laboratory Faucet Vacuum Breakers
.6 American National Standards Institute (ANSI)/American Society of Mechanical Engineers (ASSE).
.1 ANSI/ASME A112.18.1M Plumbing Fixture Fittings

.2 ANSI Z21.15 Manually Operated Gas Valves for Appliances, Appliance Connector Valves and Hose End Valves.

.7 American Society of Sanitary Engineers (ASSE).
.1 ASSE 1001 Performance Requirements for Atmospheric Type Vacuum Breakers.

.8 Underwriters Laboratories (UL) 
.1 UL 1805 – Laboratory Fume Hoods.

1.3 SUBMITTALS
.1 Instruction covering usage and proper operation of the fume hood shall be provided in three forms.

.2 Submit copy of the corrosion resistant label to be attached to the fume hood exterior with condensed information covering recommended locations for apparatus and accessories.

.3 Submit copy of the corrosion resistant label to be attached to the interior baffle indicating baffle positions.

.4 Written instructions in booklet form providing additional detail information on safe, proper operation and maintenance. 
.5 Submit in accordance with Section 01 78 00 – Closeout Submittals.

.6 Submit manufacturer’s printed product literature, specifications and data sheet.

.7 Submit manufacturer’s installation instructions.

1.4 DELIVERY, STORAGE and handling
.1 Crate all fume hoods for shipping, handling and storage.

.2 Protect Laboratory Fume Hood finish surfaces during shipment and installation. Do not remove until immediately prior to final inspection.

1.5 Design

.1 Fume hoods shall be designed and constructed in accordance with UL 1805.

.2 Hoods shall function as ventilated, enclosed work spaces, designed to capture confine and exhaust fumes, vapours and particulate matter produced or generated within the enclosure.

.3 Laboratory fume hoods shall provide safe operation when properly installed and connected to an exhaust system, and shall provide proper evacuation of air volume to permit the fume hoods to operate at specified face velocity.  They shall be designed for consistent and safe air flow through hood face and negative variations of face velocity exceeding 10% of average face velocity at any designated measuring point as defined in this section.
1.6 Performance requirements

.1 Fume hoods shall be designed to meet or exceed the American Standard for Laboratory Ventilation and the American Industrial Hygiene Association standard as described in ANSI/AIHA Z9.5.  This standard of performance shall be verifiable through testing at an independent and certified testing facility, which conducted the tests in accordance with the established protocol as set out by the ANSI/AHSRAE 110 standard.

.2 Manufacturer shall provide certified copied of test results upon request by the Owner.

1.7 Factory Fume Hood Test Facililty

.1 Manufacturer of fume hoods shall have the capability within his own plant facility of performing fume hood tests based on the latest ANSI/ASHRAE Standard 110.

Part 2 PRODUCTS

2.1 General:  laboratory Fume Hoods 
.1 Fume Hood Materials: 
.1 Exterior Panels and Framing Members; Cold rolled and leveled mild steel; zinc plated.  Interior fastening devises; truss head stainless steel screws. Exterior panel ASTM A1008 finished as in art. 2.4.

.2 Screws:  For attachment of exterior structural member; sheet metal type, zinc plated.  Interior fastening devises; truss head stainless steel screws. Exterior panel members shall be fastened by means of concealed devices. Exposed screws are not acceptable.

.3 By-Pass grilles: Low resistance type, 1.2 mm thick mild steel directionally louvered upward, finished same as exterior panels.

.4 Lower foil: for hoods, fabricate using 1.5 mm Type 316 stainless steel.

.5 Safety Glass: Laminated type 5.6 mm thick.

.6 Sash guides on track shall be corrosion resistant grey polyvinyl chloride (PVC).

.7 Sash cables, 4 mm stranded stainless steel.

.8 Sash Pull: Type 316, 1.2 mm thick stainless steel with an AISI # 4 satin finish. 

.9 Pulley Assembly for Sash Cable: 40 mm diameter nylon rim, ball bearing type, with cable retaining device.

.10 Provide interior access panels with special moulded grey vinyl gasket designed to be easily removed and reinstalled without use of special tools.

.11 Baffle supports to be fiberglass.

.12 Duct stubs: Bell shaped Type 316, 1.2 mm stainless steel with a gray coating. 
2.2 Hood lining 
.1 Poly resin type: Hood linings and baffles shall be fiberglass reinforced polyester thermo set resin of 4.8 mm thickness. The fiberglass reinforced polyester panel shall have a minimum flexural strength of 13.8 mPa, with a flame spread of 15 or less per ASTM E84. Final appearance shall be smooth and white in colour.

2.3 Fume Hood furring Panels

.1 Provide matching furring panels to enclose the space between top edge of fume hoods and the finished ceiling.

.2 Panels shall be flanged, notched and reinforced where required to form a well-fitted enclosure free from oil canning. Secure panels using cadmium-plated, self-tapping screws; panels shall be removable for maintenance purposes.

.3 Finish shall match fume hood to which it is connected.

2.4 Fume Hood finish

.1 Colours: Provide fume hoods in manufacturer’s colours as selected by Owner. A one or two colour scheme may be used.

2.5 Constant volume, Air by-pass Fume hood

.1  Construction and Design:

.1 Fume hood superstructure shall be double wall construction of an outer shell of sheet steel and an inner hood liner.  Double wall shall house and conceal steel framing members, attaching brackets and remote operating service fixture mechanisms. Overall double wall thickness; 121 mm maximum, providing maximum hood interior work area.
.2 Front double-wall posts shall be pre-punched to accept up to 5 plumbing fittings per side two electrical duplex outlets, light switch monitor alarm where indicated on drawings. Electrical outlet and light switch shall be factory wired and terminate at a junction box on roof of hood. All electrical devices shall be UL and CSA approved.

.3 Exterior panel members shall be fastened by means of concealed devices. Exposed screws are not acceptable.

.4 Provide access to remote-controlled fixture valves concealed between walls through removable panels on hood exterior and access panels on both inside liner walls. Assemble hood superstructure, fasten and connect inner and outer frame into a rigid self-supporting entity.

.5 Install fluorescent lighting fixture on exterior of roof. Provide a 7 mm safety glass panel on hood “roof”, sealed to isolate the lighting fixture from fume chamber. The 2-lamp fixture in each hood shall be largest possible for fume hood size and shall be rapid start type, UL and CSA certified. Provide lamps to fixtures. Average interior illumination levels within the fume chamber shall be 800 lux minimum. Ballast shall be sound rated to limit noise level. Finish fixture interior with white, high reflecting baked enamel.

.6 Work areas shall be defined as that area inside the superstructure from side to side and from face of baffle to the inside face of sash and from the work surface to height of 711 mm.

.7 Fume hood sash shall be full view type providing a clear and unobstructed side-to-side view of fume hood interior. Sash shall be laminated safety glass set into extruded polyvinyl chloride guide. Bottom and side sash rails shall be 18 Ga stainless steel. Glass shall be set into rails with PVC glazing channel. Bottom rail shall be an integral, formed, full width, push pull and shall be anchored on each side to sash cables at bottom. A single weight, pulley, cable counter balance system shall be used for vertical operation of sash and prevent jamming to permit one finger operation at any point along full width of sash pull and to maintain sash at any position without creep. Sash system shall be designed to prevent sash drop in the event of cable failure. Superstructure shall have a single sash and counter balance system. Sash shall open and close against rubber bumper stops.

.8 Hood shall be constant volume type with a built in automatic compensating by-pass to maintain constant exhaust volume regardless of sash position. By-pass shall be positive in action, and controlled by louvered panel in the area immediately above the top portion of the sash when closed. As the sash is lowered, the by-pass design limits the increase in face velocity to a maximum of 4-1/2 times average face velocity as measured with the sash fully open.
.9 Perimeter of sash opening shall have a lower air foil and streamlined shape and top with angled opening toward hood interior. Air shall enter under the bottom horizontal foil through a nominal by-pass when the sash is in the closed position.  Bottom foil shall be removable without the use of special tools. Sash shall close on air foil.

.10 Two-piece main baffles shall provide controlled air vectors into and through the fume hood and be fabricated of the same material as the liner. Provide exhaust slots on the full perimeter of baffle with tip slot adjustable valve. A fixed, permanently open horizontal slot located at 800 mm above the work surface shall be provided at the overlapping mid-point of the main baffles.

.11 Remote-Control Baffle System:

.1 Adjustment shall be instantaneous, one-handed, with a single point control. Accomplished while hood is in use, without disturbing apparatus.

.1 High thermal loading.

.2 Normal or average operation.

.3 Heavier than air gases or fumes generated near work surface.

.12 For safety, fume hood shall maintain essentially constant exhaust volume at any baffle position. Changes in average face velocity and exhaust volume as a result of baffle adjustment shall not exceed 5% for any baffle position at the specified face velocity.

.13 Design fume hoods to minimize static pressure loss with adequate slot area around the baffle and the bell shaped exhaust collar configuration. Measured average static pressure loss reading taken three diameters above the hood outlet from four points, 90o apart shall not exceed the following values based on 1500 mm wide hood:


Face Velocity           

Measure Static Pressure Loss

0.39 m/s



45.8 Pa


0.51 m/s



87.1 Pa


0.64 m/s



136.9 Pa


0.75 m/s



199.1 Pa

.14 Attach corrosion resistant labels to units as indicated. 

2.6 Fume Hood exterior finish

.1 Prepare all surfaces, make free of defects with welds ground smooth and indistinguishable from surrounding metal.

.2 Components shall be cleaned in a three-stage chemical spray process that produces an iron phosphate coating bonded to the steel surfaces, concluding with a final de-ionized water rinse. Components shall be thoroughly oven-dried before painting.

.3 Components shall be sprayed in an electro-static three-stage process with a high-temperature high-solids (60% minimum), semi-gloss (50%), and baking epoxy ester. The resulting paint coating shall provide a uniform coating on all surfaces of each component that has a minimum thickness of 0.03 mm. Components shall be properly baked and cured to deliver the performance requirements.

.4 Colours: provide fume hoods in manufacturer’s standard colours. A one or two colour scheme may be used.

2.7 air FloW Monitor/Alarm

.1 Where shown or specified fume hoods shall be equipped with a low air flow monitor/alarm system.

.2 The alarm assembly shall consist of an enclosure complete with all internal wiring and electrical components, a pressure differential switch, a sensor and connecting plastic tubing. All electrical components are UL and CSA certified.

.3 External wiring, conduit and final connections are by Division 26. On hood-mounted alarms, pressure switch shall be prewired to alarm box.

.4 System shall be designed to be field adjustable. Final field adjustment shall be by Division 23.

.5 Low air flow condition signal shall consist of an audible buzzer and a signal red jewel light signal light. All wiring of hood alarm system shall meet UL and CSA certification approval, and shall be prewired to spec. grade duplex outlet box mounted on top of fume hood superstructure
.6 It shall be possible to silence the audible portion of the alarm by pressing a silencing relay switch.

.7 When low flow condition is rectified and face velocity and volume return to specified levels, system shall automatically reset and begin monitoring function.

.8 An amber pilot light shall energize when the system is on.

.9 Installation instructions and readjusting procedures shall be supplied with each unit.

.10 Test circuits, relays and switches shall permit verification of signal function by user.

.11 Entire system shall be tamper resistant. Systems that permit users to easily reset signal points are not acceptable.

.12 Low flow monitor system shall provide for remote signal locations by the addition of alarm boxes and the necessary wire.

.13 Electrical rating:  120 volts AC, 0.10 amps. 60 Hz, single phase.

2.8 Physical performance of Coatings 
.1 Pencil Hardness:  4H minimum per ASTM D3363.

.2 Abrasion Resistance:  3.5 mm maximum weight loss per 100 cycles when tested on a calibrated E40101 Taber Abrasion Tester using 1000 mg wheel pressure from a CS10 wheel per ASTM D4060.

.3 Humidity Resistance:  No visible effect after a 100 hour exposure in saturated humidity at 37.8 o C per ASTM D2247.

.4 Moisture resistance:  No visible effect caused by 93.9 o C +/- 2.8 o C water trickled for 5 minutes over a test panel inclined at 45 o.  No visible effect caused by a 100 hour continuous application of a 21 o C water soaked 50 mm x 75 mm x 25 mm cellulose sponge that remains wet throughout the entire test period.

.5 Salt Spray resistance:  No visible effect after a 250-hour salt spray test per ASTM B117.

.6 Adhesion:  Minimum of 100 squares retains finish after a test panel is scored into 100 squares 1.6 mm x 1.6 mm by a razor blade that cuts completely though the finish with a minimum of substrate penetration and any loose particles are removed by a soft brush per ASTM D 3359.

.7 Cold Crack:  No effect cause by 10 cycles of temperature change from – 6 o C for 60 minutes to 52 o C for 60 minutes.

.8 Adhesion and flexibility:  No peeling or cracking of finish or no metal exposure when a test sample is bent 180 o once over a 6 mm mandrel per ASTM D522.

.9 Impact resistance:  No cracking of finish or metal exposure when a steel ball is dropped from a calibrated stand to deliver 1130 MN-M of impact.
.10 Gloss:  Gloss of 50+/-5 when the finish surface is measured at 60o reflectance per ASTM D523.
2.9 FIXTURES

.1 Wall mounted/deck mounted nozzles (as indicated):

.1 NPS 1/8 10 serration nozzle.

.2 Assembled shank.

.3 Brass locknut and raised lockwasher to provide positive gripping during installation.

.4 Wall flange outlet with angled nozzle.

.5 Corrosion resistant grey/black finish.

.6 Assembled shank: to suit wall thickness.

.7 Less standard elbow and NPS 1/2 OD tube connection.

.2 Front Access Needle Valve:

.1 Remote control fume hood valve.

.2 Front access to easily replaceable stem structure and renewable chrome plated seat.

.3 3/8 F.I.P inlet and outlet 
.4 Durite washer for positive gripping during installation.

.5 Cast locknut.

.6 One piece cast brass body.

.7 Floating stainless steel needle front service remote valve-fine control (3 full turns to open – 1.6 m3/hr at 3.4 kPa.
.8 Chrome finish

.9 Tested to ASNI Z21-15.

.3 Front Access Compression Valve:

.1 Remote control fume hood valve.

.2 Front access to easily replaceable stem structure and renewable chrome plated seat.

.3 3/8 F.I.P inlet and outlet 

.4 Durite washer for positive gripping during installation.

.5 Cast locknut.

.6 One piece cast brass body.

.7 Compression front service remote valve-coarse control (1 ¾ full turns to open) 0.5 L/s water flow at 413 kPa.

.8 Chrome finish.

.9 Meets ANSI/ASME A112.18.1M.

.4 Front Access Celcon Needle Valve:

.1 Remote control fume hood valve.

.2 Front access to easily replaceable stem structure and renewable chrome plated seat.

.3 3/8 F.I.P inlet and outlet 

.4 Durite washer for positive gripping during installation.

.5 Cast locknut.

.6 One piece cast brass body.

.7 Celcon needle front service remote valve-fine control (3 full turns to open).

.8 Chrome finish.

.5 Wall Mount Spout:

.1 CSA approved to CAN/CSA B125 with compliance to ANSI/ASME A112.18.1M.

.2 In-line vacuum breaker tested and certified under ANSI/ASSE Std. 1035. 

.3 Angle vacuum breaker tested and approved in conformance with ASSE Std. 1001 and ANSI A112.1.1 and CSA B64.1.1.

.4 Remote controlled wallmounted rigid/swivel spout.

.5 Forged brass turret with vandal resistant locking pins to prevent damage to fume hood surface (can be removed in field if not required).

.6 Shank assembled.

.7 Brass locknut and raised lockwasher to provide positive gripping during installation.

.8 Wallmount spout.

.9 Chrome finish.

.10 Vandal resistant gooseneck, 150 mm radius, 266 mm height (unmounted), rigid/swivel, 2.3 mm wall thickness.

.11 NPS ¼ ID serrated nozzle outlet plus in-line dual check vacuum breaker.

.12 Assembled shank: to suit cabinet.

.13 Shank with elbow and NPS ½ OD tube connection.

.6 Cup Sink:

.1 Same material as hood work surface.

.2 75 mm x 150 mm located as indicated.  

Part 3 EXECUTION

3.1 INSTALLATION

.1 Install fume hoods in positions shown, align and set level with leveling devices.

.2 Work in close cooperation with allied trades installing ductwork, wiring and other services.

.3 Apply small bead of sealant to junction of fume hood counter top and adjacent hood liner.

.4 Turn over the Division 23, service fitting remote control rods and valves for installation to fume hood superstructure and service lines. 
END OF SECTION
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