SECTION 07142 - HOT FLUID-APPLIED WATERPROOFING


BUILDING NO.
PROJECT NAME


[bookmark: _GoBack]SECTION 115313 – Laboratory Fume Hoods
GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
Fume Hoods
Storage Cabinets
Plumbing and electrical services
Monitoring and Control
Installation and Field services.
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Division 01 Section "Lateral Force Procedures".
Division 21 Section “Wet Pipe Sprinkler Systems.”
REFERENCES
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.
Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
Standards:
Division 01 Section "Lateral Force Procedures" and Chapter 23 of Lawrence Berkeley National Laboratory (LBNL) PUB-3000.
American National Standard for Laboratory Ventilation (ANSI/AIHA Z9.5-2000).
American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. (ASHRAE).  ASHRAE Standard 110:  Method of Testing Performance of Laboratory Fume Hoods.
National Fire Protection Association (NFPA) 30: Flammable Liquids and Combustible Liquids Code.
NFPA 45:  Standard on Fire Protection for Laboratories Using Chemicals, Chapter 6, Laboratory Ventilating Systems and Hood Requirements.
NFPA 13: Standard for the Installation of Sprinkler Systems
NFPA 400: Hazardous Materials Code
Scientific Equipment and Furniture Association (SEFA).  Laboratory Fume Hoods Recommended Practices SEFA 1.
Underwriters Laboratories (UL) for electrical components and flammable use
system description
Fume hoods shall be non-radioisotope, radioisotope, walk-in/distillation, ADA-compliant, or acid digestion type laboratory fume hoods configured as constant volume or variable air volume, as indicated on the Data Sheets (Appendix A) and as specified herein.  Furnish each laboratory fume hood, complete with respective monitors/controllers,  under structures, ventilated storage cabinets, internal plumbing and electrical appurtenances assembled, prepiped and prewired to a single point at the top or side of the hood superstructure, as indicated on the Data Sheets (Appendix A).
<NOTE: Auxiliary air fume hoods are not permitted.>
Installation of the fume hood and associated support structures, base cabinets, and ventilated cabinets are by the hood manufacturer.
Final mechanical and electrical connections to the building utilities are by others.
SUBMITTALS
Submit under provisions of Divisions 01 Section "General Requirements" and "Special Procedures."
Comply with General Requirements, Division 01 Section "General Requirements", Part 1.9 Items F, G, and H; and Special Requirements Division 01 Section "Special Procedures". Part 1.8, Drawings and Specifications.
Product Data:  Submit manufacturer's product data for each component specified. Include construction material, capacity, component dimensions, configurations, utility and service requirements and locations.  Submit complete list of material and equipment proposed for the Project.
Electrical Device Listing: All delivered electrical equipment, components and conductors shall be accepted, or certified, or listed, or labeled, or otherwise determined to be safe by a Nationally Recognized Testing Laboratory (NRTL) recognized by the Occupational Safety and Health Administration (OSHA), in accordance with Title 29 of the Code of Federal Regulations, Part 1910 (OSHA 29 CFR 1910).  The Supplier shall notify the University Procurement Representative or the University Technical Representative, if designated, in writing of any delivered items that do not meet these requirements. If the Supplier does not provide this notification, the University reserves the right to refuse delivery or return the item.
Product Samples:  Submit the following:
3" x 5" standard colors and finishes.  The selection of the color for the fume hood(s) will be made from this submittal.
3" x 5" exterior cabinet material.
3" x 5" lining materials.
3" x 5" counter top materials.
Test Reports:  Submit a test report that the fume hood(s) specific size, configuration, and face velocity is certified to meet ANSI/ASHRAE-110-1995.  Submit certification that the fume hood(s) to be provided passed the tests defined in Subpart 2.09 PERFORMANCE REQUIREMENTS.
Shop Drawings:
Submit rough-in drawings seven (7) calendar days after Subcontract award to permit ample time for installation of rough-ins by other trades.  Rough-in drawings shall include typical shop drawings of prepiped and prewired fume hoods of the type and same physical dimensions proposed for this project.
Submit detailed shop drawings for all items of work in this Section, showing methods of construction, joining, seismic bracing, dimensions, materials, thicknesses, finishes of materials, installation, relation to adjoining work, and all other details to fully illustrate the work.
Submit wiring diagrams showing power wiring, interlocks, accessories, and control wiring.  Wiring diagrams shall be submitted at the same time as shop drawings.
Submit plumbing and mechanical diagrams showing routing of lines, connection points, outlets and support points.  Plumbing and mechanical diagrams shall be submitted at the same time as shop drawings.
Lateral Force Anchorage:  Submit fume hood lateral force anchorage calculations, details of anchorage of fume hoods and base cabinets to building, including backing design, and details of anchorage of fume hood work surface to understructure cabinets.  Seismic forces shall be in accordance with Division 01 Section "Lateral Force Procedures" with value 1.5 used as the minimum CBC seismic importance factor, Ip.  Calculations shall be sealed by a Structural Engineer registered in California.
Coatings: If coatings are specified in the Data Sheet (Appendix A), submit post-application report listing the time/temperature schedule used to achieve final cure.
Submit complete installation and start-up instructions.
Submit four copies of manufacturer's operation and maintenance manuals in compliance with Division 01 Section "General Requirements", Part 1.9 H - Operation and Maintenance Data.  Include a list of spare parts that the manufacturer recommends the University purchase.
Manufacturer's report on Installation and start-up.
QUALITY ASSURANCE
Comply with Special Requirements Division 01 Section "Special Procedures" Part 1.14 Quality Control.
Precedence: Whenever conflicts occur between the Data Sheets (Appendix A), these Specifications and the Drawings, the following precedence shall apply:
Data Sheets
Specifications
Drawings
WARRANTY
Comply with Division 01 Section "General Requirements".
Failure due to defective materials or workmanship of the hood is deemed to include, but not to be limited to:
Failure in operation of operating components,
Failure of hood components to operate safely and meet applicable safety codes,
Deterioration of metal or paint finish, in excess of normal use and exposure to fumes and chemical reagents,
Rust inclusions through finishes,
Failure of liner material such as cracking, crazing and deterioration of surface.
PRODUCTS
MANUFACTURERS
Fume hoods shall be Thermo Hamilton Industries - Safeaire Series, or Kewaunee - Airflow Supreme Series with the attributes and components as indicated on the Data Sheets (Appendix A) and as specified herein.  All components such as base cabinets and support frames shall be manufactured by the same company as the fume hood.  No cross mixing of components is allowable unless preapproved by the University.  This item is proprietary to match existing Sitewide standard and no substitution will be allowed.
Fume hood monitors/controllers shall be TSI Incorporated Model FHC50-01 Face Velocity Monitor.  This item is proprietary to match existing Sitewide standard and no substitution will be allowed.
Chemical resistant coatings shall be Plasite 7122 (Wisconsin Protective Coatings Corporation, Green Bay, WI) or 3M SkotchKote Brand 134 Fusion Bonded Epoxy Coating #80-6101-5431-4 (3M, St. Paul, MN) as specified on the Data Sheets (Appendix A).
Substitutions:  No Manufacturer substitutions will be allowed.  For substitutions of components, comply with Division 01 Section "General Requirements", Part 1.09.D.2 - Specified Items - Substitutes.
Air VELOCITY MONITORing AND CONTROL
Restricted Bypass, Variable Volume Fume Hoods
Bypass shall be sufficient in size to allow 20 percent flow with sash closed.  The exhaust volume shall adjust when the sash is raised and lowered.  Bypass must be achieved through grill or louver, tilt up and away from operator on face of front lintel panel and under bottom air foil. The hood shall be capable of being easily converted to a full-bypass hood in the field by removing parts and fasteners and without purchasing additional parts.
Provide cut-outs and mounting of face velocity control system as indicated on Data Sheets (Appendix A), and as defined under the section titled DIGITAL FACE VELOCITY MONITOR AND CONTROL SYSTEMS.
Digital Face Velocity Monitor and Control Systems
All fume hoods furnished under this specification shall be equipped with a digital face velocity monitor or control system as specified herein.  Monitor and control systems shall be installed by the hood supplier. Preparation by the supplier shall include cut-outs for installation of the monitor or controller and sensor vent kit, and mounting of electrical box(es) for the monitor or controller and transformer.  All wiring connections between controller, sensor, damper/actuator, limit switches, and power sources shall be enclosed in conduit unless secured within the hood liner.  No wiring or cabling shall be exposed.
Unless otherwise indicated on the Data Sheets (Appendix A), restricted bypass variable air volume hoods shall be furnished with a TSI Model FHC50-01 velocity control system.  The controller shall include a 0-10 VDC linear analog output signal that is proportional to a face velocity of 0-1000 feet per minute.
Unless indicated otherwise on the Data Sheets (Appendix A), controllers and monitors shall be surfaced mounted on the front of the hood. Mounting shall result in a neat and finished appearance.
Face velocity sensors shall be installed through the side wall and liner, with flanged sensor housing covering the penetration.  Sensors shall be located as high on the sidewall as practical, and in a location that minimizes the potential for obstruction of air flow.
Adjustment and calibration of the monitor or controller systems shall be furnished by the hood installer at startup according to manufacturer specifications and input parameters provided by the University. A completed calibration sticker shall be furnished and placed on the monitor or controller vertical side.
NON-RADIOISOTOPE HOOD
Fume hood designations shall be as indicated on the Data Sheets (Appendix A).  
Requirements of the Section shall apply to all Fume Hoods furnished under this specification except as otherwise noted herein or on the Data Sheets (Appendix A).
Hoods shall be of airfoil design to insure maximum operating efficiency.  Foil sections at the front facias of the hood shall minimize eddying of air currents at the hood face and the rear baffle system shall minimize turbulence in the upper portion of the hood interior.
Dimensions
Fume hood width shall be as indicated on the Data Sheet, Appendix A). 
Double wall end panel thickness shall not exceed 5 inches (125 mm).
Interior clear working height shall be not less than 43 inches (1092 mm) at any location in the interior of the hood.
Interior depth from the back of the sash to the front of the rear baffle shall be not less than 30 inches (762 mm) when measured at a height of 2 inches (50 mm) above the work surface.
The sash opening shall be not less than 27-1/2 inches (699 mm) in height above the work surface on bench hoods.
Sash height above the work surface on hoods designated as non-standard sash on fume hood Data Sheets shall have sash openings not less than dimension indicated on Data Sheets (Appendix A).  Provide defeatable sash stops set at 18 inches (450 mm).
Walls
Double wall ends, not more than 5 inches (125 mm) wide, shall be provided to maximize interior working area.  The area between the double wall ends shall be closed to house the utility valves The front vertical facia section shall be shaped to provide a streamlined section and insure smooth even flow of air into the hood.  The vertical facia shall contain the required service controls, electrical switches and receptacles.  Panels and brackets shall be attached in such a manner as to eliminate screw heads and metal brackets from exposure to hood interior, or screw heads shall be capped.  The hood interior end panels and sash track shall be flush with the facia to prevent eddy currents and back flow of air.
Exhaust Duct Collar
Type 316 stainless steel bell-mouthed duct collar with 1 ½ (38 mm) flange shall be provided.  The transition piece from the duct collar to the exhaust duct will be provided and installed by others.  Hoods sized nominally less than eight foot shall be equipped with one exhaust duct collar, and hoods sized nominally eight foot or larger shall be provided with two collars. Duct collars shall be a nominal 12 inches (300 mm) outside diameter.
Sash
A vertical sliding sash shall be provided unless otherwise indicated on the Data Sheets (Appendix A).  The sash shall be full view type with clear unobstructed, side-to-side view of fume hood interior and service fixture connections.  The bottom sash rail shall be 2-inch maximum, 18-gauge steel or steel with powder-coated finish.  Provide integral formed, flush pull handle the full width of bottom rail.  Set 1/4" safety glass into rails.  The counter balance system shall be a single weight, pulley, cable, counter balance which prevents sash tilting and permits one finger operation at any point along full width pull.  A maximum seven pounds pull shall be required to raise or lower the sash throughout its full length of travel.  The sash shall stay at any position without creep and prevent sash drop in event of cable failure.  Models less than 6 ft (1.8 m) shall have a single sash and counterbalance system.  8 ft (2.4 m) and longer models except walk-in hood shall have two vertical sashes separated by a post-less design.
Automatic Sash Controller if included in the project:
Automatic Sash Controller shall be designed to raise a fume hood sash to an operating position of 18 inches (measured from the working surface) when a user is present, close when a user is not present and work in conjunction with a Variable Air Volume (VAV) exhaust system.  The sash controller shall not interfere with manual operation of the fume hood sash; the user must be able to manually fully close the sash or raise it to a full open position.  The automatic sash positioning system shall allow manual override of positioning with forces of no more than 10 pound (45 N) mechanic force, both when powered and during fault modes during power failures.  To prevent unintended closure of the fume hood sash during critical operations then the sash controller should be equipped with an override feature that the user can enable.
The automatic-sash controller should be equipped with an adjustable passive infrared Occupancy sensor that signals the controller to raise the sash and prevents closure of the sash when a user is present.  The infrared Occupancy sensor should be able to have the view path width and depth adjustable for individual lab conditions to eliminate nuisance openings.  The open position should be programmed for 18” (measured from the work surface) but allow for user adjustability, if needed.  The sash closure delay time should able to be user-defined, adjustable and programmable.  The automatic sash controller system shall have an obstruction detection system that stops the sash from closing when there is an obstruction under the sash compliant with ANSI/AIHA Z9.5-2003 3.1.1.4, which states “Automatic sash positioning systems shall have obstruction sensing capable of stopping travel during sash closing operations without breaking glassware, etc.”  The detection system shall not have any sharp edges, non-detect zones or areas that will hit and/or pinch cords, tubing, or items under the sash.  The sash closure speed must be less than 6 inches per second. The controls for programming the sash height, sash closure delay time and sash closure speed must be accessible by the user without having to access an electrically-energized control box or must have a method to easily de-energize the controller for access.  The automatic-sash controller should have a warning signal or tone that alerts the user that the sash is preparing to close.
Airfoil
An airfoil, streamlined similar to the sides, shall be installed at the bottom of the hood opening.  This foil shall provide a nominal 1-inch (25 mm) open space between the foil and the top front edge of the work surface to direct an air stream across the work surface to prevent back flow of air. The airfoil shall extend back under the sash, so that the sash does not close the 1 inch (25 mm) opening.  The foil shall be removable to allow large equipment to be moved into the hood.  The foil shall be of 16-gauge painted steel to resist denting and flexing.
Work Surface
Hood work surface shall be chemical-resistant molded epoxy resin, fiberglass reinforced polyester resin, or stainless steel as specified on the Data Sheets (Appendix A). It shall be made in the form of a watertight pan, not less than 3/8 inch (9 mm) deep to contain spillage with a 6-inch (150 mm) wide safety ledge across the front edge.
Molded epoxy resin shall be 1-1/4 inch (31 mm) thick minimum.  The epoxy resin fire resistance shall be self-extinguishing per ASTM D635.
Fiberglass reinforced polyester shall be 1-1/4 inch (31 mm) thick minimum.
Stainless steel grade 304 or 316 shall be 14-gauge minimum.
The work surface shall be able to support a load of 200 pounds per square foot at any location without damage.
Liner
<Provide one of the following liner systems as indicated on the Data Sheets (Appendix A):>
Nonmetallic:  Interior liner surfaces and baffles shall be fiberglass-reinforced polyester, polyresin, epoxy resin, phenolic resin, epoxy-coated non-asbestos cement board, or PVC furnished with access panels.
Metal Non-Radioisotope Stainless Steel: Interior liner surfaces and baffles shall be 16 gauge, Type 304 or 316 stainless steel, with a No. 4 finish, all welded construction, ground smooth with seamless interior fully coved and furnished with access panels.
Access panels
Access panels shall be furnished on the hood liner vertical panels when indicated and in locations indicated on the Data Sheets (Appendix A).  Access panels shall provide clear access to maintain mechanical and electrical utilities located in the hood side wall, and be easily removed, re-sealed, and re-fastened.
The interior liner panels shall be removable, except for radioactive isotope hoods, without disassembly of the frame structure and outer steel panels.  Likewise, the exterior panels shall be removable without disassembly of the frame structure and inner liner panels. Steel panels shall conform to ASTM A366.  
Baffles
Fixed or internally-adjustable baffles shall be provided at the rear of the hood as indicated on the Data Sheet (Appendix A).  There shall be three horizontal slots extending the full width of the hood interior: one at the top of the hood chamber, one near the center of the back wall, and one near the bottom of the back wall (at the work surface).  The slot sizes on the fixed baffle shall be optimized for general purpose use.  The internally-adjustable baffle shall have one fixed opening and two adjustable openings - one upper and one lower.
Coatings
Where specified on the Data Sheets (Appendix A), chemical resistant coating shall be applied to all interior surfaces exposed to the air stream. Application shall in all ways conform to the Coating Manufacturer’s specifications.
Plumbing Services for CA, DI, ICW, IHW, LCW, N2, NG, O2, VAC
Plumbing services shall consist of remote control valves located within the end panels as specified in the Data Sheet (Appendix A), controlled by extension rods projecting through the control panels of the hood, with color-coded plastic handles or color coded buttons.  All fixtures shall be of one manufacturer.  All plumbing fixtures shall be factory installed.  Unless otherwise specified below, valve material shall be manufacturers standard for the type of service specified.
Compressed air (CA) piping shall be copper tubing, hard drawn, Type K seamless; ASTM B-88 soldered joints; ASTM B-88 wrought copper fittings, ANSI B16.22 staked-stop type couplings; with silver brazing alloy solder.  Manufacturer may use Swagelok pipe fittings and connections as an alternative.  All compressed air connections shall be pressure tested to a minimum of 150 psig (2414 kPa) for 4 hours with no leaks.  Documentation shall be provided to verify that pressure test has been performed and leak has not been detected for 4 hours.
Industrial cold & hot water (ICW & IHW) piping shall be copper tubing, hard drawn, Type L seamless; ASTM B-88 soldered joints; ASTM B-88 wrought copper fittings, ANSI B16.22 staked-stop type couplings.  Solder shall be 95 percent tin, 4 percent Copper and 0.5 percent silver with non-acid flux.  Solder consisting of 95-5 tin/antimony is not allowed.  Manufacturer may use Swagelok pipe fittings and connections as an alternative.  All ICW or IHW connections shall be pressure tested to a minimum of 150 psig (2414 kPa) for 4 hours with no leaks.  Documentation shall be provided to verify that pressure test has been performed and leak has not been detected for 4 hours.
Fittings for industrial cold & hot water shall be provided with gooseneck with vacuum breaker, nylon panel flanges and color-coded and mounted on the exterior on the door jambs.
Nitrogen gas piping shall be pre-cleaned tubing, ASTM B88 Type "K" hard drawn deoxidized copper tubing, or ACR tubing per ASTM B280, with temporary end caps and copper or cast bronze fittings conforming to ANSI B16.18, B16.22. A nitrogen purge shall be used in the tubing as the joint soldering is performed.  Piping shall be thoroughly blown out with oil-free air or nitrogen after assembly to remove foreign materials.  All joints shall be brazed per ANSI/AWSA5.8.  Silver brazing B260 melting range 1185 to 1300 deg F (640 to 704 deg C), Aircosil 15 or Silphos.  Manufacturer may use Swagelok pipe fittings and connections as an alternative.  All nitrogen piping connections shall be pressure tested to a minimum of 120 psig for 4 hours with no leaks.  Documentation shall be provided to verify that pressure test has been performed and leak has not been detected for 4 hours.
Fittings for nitrogen gas shall be provided with brass valve with replaceable seat, nylon panel flanges and angle serrated hose connectors, color-coded and mounted on the exterior on the door jambs.
Natural gas (NG) piping shall be seamless black steel pipe per ASTM A134 Schedule 40.  Fittings shall be socket-welded, 2000-lb., ASTM A 181 and ASME B16.11.  Interior fittings shall be nylon flanges and angle serrated hose connectors, color-coded.  Flanges shall be slip-on or welding-neck type, 150-lb., raised face, carbon steel, ASTM A 181 grade 1 material, ASME B16.5 dimensions.  Unions shall be 250-lb., screwed, black malleable iron, ground joint, brass-to-iron seat.  All natural gas piping connections shall be pressure tested to a minimum of 60 psig (414 kPa) for 4 hours with no leaks.  Documentation shall be provided to verify that pressure test has been performed and leak has not been detected for 4 hours.
De-ionized (DI) water and low-conductivity water (LCW) piping and valves shall be PVC, schedule 40; ASTM D 1784 material class 12453-B, ASTM D 1785 pipe specification, with socket-weld joints.  Interior fittings shall be nylon flanges and angle serrated hose connectors, color-coded.  All DI or LCW piping connections shall be pressure tested to a minimum of 60 psig (414 kPa) for 4 hours with no leaks.  Documentation shall be provided to verify that pressure test has been performed and leak has not been detected for 4 hours.
Oxygen (O2) piping shall be ACR type copper tubing thoroughly cleaned and flushed with a hot water solution of caustic soda or trisodium phosphate prior to installing.  A nitrogen purge shall be used in the tubing as the joint soldering is performed.  Piping shall be thoroughly blown out with oil-free air or nitrogen after assembly to remove foreign materials.  Manufacturer may use Swagelok pipe fittings and connections as an alternative.  All oxygen piping connections shall be pressure tested to a minimum of 120 psig for 4 hours with no leaks.  Documentation shall be provided to verify that pressure test has been performed and leak has not been detected for 4 hours.
Vacuum (VAC) piping shall be copper tubing, hard drawn, Type K seamless; ASTM B-88 soldered joints; ASTM B-88 wrought copper fittings, and ANSI B16.22 staked-stop type couplings.  Solder shall be 95 percent tin, 4 percent Copper and 0.5 percent silver with non-acid flux.  Solder consisting of 95-5 tin/antimony is not allowed.  Manufacturer may use Swagelok pipe fittings and connections as an alternative.  All vacuum piping connections shall be vacuum pressure tested to a minimum of 30 inches (762 mm) Hg (30 inches (762 mm) mercury) for 4 hours with no leaks.  Documentation shall be provided to verify that pressure test has been performed and leak has not been detected for 4 hours.
Pre-piped utility piping from valves shall extend 6 inches above top of hood frame.  Points of final connection by others shall be at the termination point of the hood piping.  
Fire Sprinkler:  For the installation of sprinkler piping and head, the manufacturer shall provide a 1-1/2 inch (38 mm) diameter cutout at the top and as near to the center of the fume hood as possible.  The center of the cutout shall be at least 5 inches (125 mm) away from corners.  For hoods with fixed or adjustable baffles near the ceiling of the enclosure, the manufacturer may provide the cutout on either sides of the enclosure. Sprinklers shall be quick-response type, and coated with a manufacturer’s approved polyester coating.  Sprinklers shall be rated for nominal 165 degrees F. Shop drawings shall be submitted to the LBNL Fire Marshall for review to determine the acceptable location of the sprinkler cutout.  Instructions shall be provided for the sealing of the hole to prevent any air leakage.  The sealant material shall be of the same quality as the sealant used for the cut-out for the factory pre-piped and pre-wired utility stud-outs.  The installation of sprinkler piping and sprinkler head is by others.
Brazed joints shall be performed by using a nitrogen purge through the tubing as the soldering is performed.  Piping shall be thoroughly blown out with oil free air or nitrogen after assembly to remove foreign materials.  Caps or plugs shall be provided on open piping to prevent dust or dirt from entering.  Manufacturer may use Swagelok pipe fittings and connections as an alternative.
Cup sinks
Cup sinks shall be provided when indicated and in locations as indicated on the Data Sheets (Appendix A).  Cup sinks shall be a one-piece construction with strainer, neoprene washer, and 1-1/2 inch (38 mm) I.P.S. male straight thread outlet.  Cup sinks that are mounted in the hood side panel shall be mounted above the work surface with a 90-degree elbow and drain through the side panel.  The following cup-sink materials and general mounting locations shall be furnished:

	Work Surface Type
	Cup Sink Material
	Cup Sink Mounting Location

	Epoxy resin
	Epoxy resin
	Work surface

	Stainless steel
	Stainless steel
	Side panel or Work Surface

	Polyester resin
	Epoxy resin
	Side panel



Electrical Services
Electrical services shall consist of two duplex receptacle boxes (one on each side) and a light switch on the exterior of the hood.  The receptacles shall be per NEMA 5-20R, 20 Amp, 125 volt AC, and 3-wire polarized grounded.  All receptacles shall be of GFCI type.  Lights, receptacles, and TSI controller shall be pre-wired with 1/2 inch (25 mm) flexible conduit to a single point connection in a covered junction box at the top of the fume hood frame.  No wiring shall be exposed.  Support flexible conduit every three feet.  All boxes shall be accessible from the front or top without major disassembly.  Flexible conduits shall not come in contact with any dissimilar metal inside the fume hood walls.  Flexible conduits that may come in contact with dissimilar material shall be provided with electrical tapes of at least 10 mils thick and double wrapped both the flexible conduits and the dissimilar metal at the locations where the contact has occurred.
Lighting
A two-lamp T-8 fluorescent light fixture of the size given below shall be provided at the top of the hood to give a minimum average illumination in the hood working area of 80 foot candles.

	Hood Size
	Nominal Fixture Length

	4 ft (600 mm)
	24 inches (300 mm)

	5 ft (1524 mm)
	48 inches  (600 mm)

	6 ft (1830 mm)
	48 inches (600 mm)

	8 ft (2438 mm)
	2 @ 48 inches (600 mm) fixtures

	10 ft (3048 mm)
	2 @ 48 inches (600 mm) fixtures

	12 ft (3658 mm)
	2 @ 48 inches (600 mm) fixtures



The light fixtures shall be vapor sealed from the hood interior by a 1/4 inch (6 mm) thick tempered glass panel sealed into the hood body.  Access to fixture shall be through removable exterior panel.  Fixture shall be UL labeled.  Ballast's shall be automatic resetting Class "P", high power factor type with a Class "A" sound rating, solid state, high frequency, electronic type for T8 lamps.  (Magnetek-Triad, Electronic Ballast Technology Inc. or equal.)
Fasteners
All fasteners in the air stream shall be stainless steel, type 304 or 316.  When a coating is specified, all fasteners in the air stream shall be coated.
Colors
Finished paint colors for all components shall be as defined in the Data Sheets (Appendix A) or selected by the University from the manufacturer's full range of colors, provided with the Product Data submittal.
RADIOISOTOPE HOOD
Fume hood designations shall be as indicated on the Data Sheets (Appendix A).
Radioisotope Fume Hoods furnished under this section shall conform to Section 2.03 Non-Radioisotope Hood except as otherwise noted herein or on the Data Sheet (Appendix A).
Work Surface
Material: 304 or 316 stainless steel, 14 gauge minimum, No. 4 satin finish, made in the form of a watertight pan, not less than 3/8 (9 mm) deep to contain spillage with a 6 inches (150 mm) wide safety ledge across the front edge. This work surface shall be welded to the liner with coved joint, ½ (13 mm) radius minimum, ground smooth.
The work surface shall be reinforced to support a uniform minimum loading of 200 pounds per square foot.
Vent pipe cut-outs: DO NOT provide vent pipe cutouts.
Liners
Liner end panels, back panel, top panel, and baffles shall be 16-gauge, Type 304 or 316 stainless steel with a No. 2B finish. The inside back and end panels shall be made in a one-piece wrap-around that is welded to the work top, forming smooth 1/2 inch (13 mm) radius corners.  All interior corners shall be 1/2 inch (13 mm) radius, except for top liner, which may be spot welded to the wrap-around.  The entire stainless steel hood interior shall be reinforced with angles and plug hats and shall be welded together to form a self-supporting assembly. On restricted bypass hoods, the panel that restricts the bypass area shall be sealed in place, but easily removable so that the hood can be converted to a full-bypass hood.
Access Panels
Access panels shall be provided on the hood exterior only. Do not provide interior access panels.
Baffles
Only fixed width baffles shall be provided on radioisotope hoods. Baffles shall be easily removable to facilitate decontamination. If baffles are screwed into place, hardware shall be 316 stainless steel.
Cup Sinks
When provided, cup sinks shall be stainless steel mounted on the side panel above the work surface with 90 degree elbow and drain through the side panel.
WALK-IN/DISTILLATION HOOD
Fume hood designations shall be as indicated on the Data Sheets (Appendix A).
Walk-in/Distillation Fume Hoods furnished under this section shall conform to Section 2.3 Non-Radioisotope Hood except as otherwise noted herein or on the Data Sheet (Appendix A).
Dimensions
Interior clear working height shall be not less than 76”.
Interior depth from the back of the sash to the front of the rear baffle shall be not less than 30 inches (762 mm) when measured at a height of 25 inches (635 mm) above the work surface. 
The sash opening shall be not less than 60 inches (1524 mm) in height above the work surface.
Table Frame
Walk-in/Distillation Hoods shall not be furnished with a separate table frame. The supporting structure shall be contained within the walls.
Sash
Sash shall be double hung, full view and shall be able to be raised completely for access.
Work Surfaces
The hood shall be provided with two removable 1-1/4 (31 mm) stainless steel work surfaces (Type 304 or 316, AISI No. 4 finish, 16-gauge minimum) adjustable from 18 inches (457 mm) to 36 inches (914 mmm) above floor.  Provide 1 inch (25 mm) marine edge all around to contain liquid.  Work surface and supporting brackets shall have 250 pounds (114 kg) load capacity.
Provide 16 gauge Type 304 stainless steel polish AISI No. 4 finish floor pan at base of walk-in hood.  Turn up edges 1-1/2 (38 mm) on all four sides.  Provide a threshold on the entrance side.  Weld and grind smooth corners for liquid tight containment.
G.	Baffles
Only fixed width baffles shall be provided. If baffles are screwed into place, hardware shall be 316 stainless steel.
Cup sinks
Cup sinks, when provided, shall be epoxy resin and mounted above the work surface with 90 degree elbow and drain through the side panel.
AMERICANS WITH DISABILITIES ACT (A.D.A.) HOOD
Fume hood designations shall be as indicated on the Data Sheets (Appendix A).
A.D.A. Hoods furnished under this section shall conform to Section 2.3 Non-radioisotope Hood except as otherwise noted herein or on the Data Sheet (Appendix A).
Dimensions
The hood shall be supported on table frame or base cabinets to provide free clearance below the hood of 30 inches (762 mm) wide by 30 inches (762 mm) high by 25 inches (635 mm) deep.
The working surface shall be a nominal 32.5 inches (825 mm) above the finished floor.
Provide sash stops set at 18 inches (457 mm) above the working surface.
Sash
The sash shall be of counterbalanced, lightweight design with fixed stop located at 21 inches (533 mm) above the airfoil.
Plumbing Services for CA, DI, ICW, IHW, LCW, N2, NG, O2, VAC
Plumbing services shall be located in the lower portions of the end panels to enable easy reach by a wheelchair-bound operator.
Electrical Services
Electrical services shall be located in the lower portions of the end panels to enable easy reach by a wheelchair-bound operator.
acid digestion hood
<Reserved for future>
HAZARDOUS MATERIALS storage cabinets
Flammable Materials Storage Cabinets
<Flammable materials storage cabinet(s) shall be provided under the Non-radioisotope and Radioisotope fume hood(s) as shown on the Data Sheets (Appendix A).  Flammable storage cabinets shall be Factory Mutual approved or UL Listed as a Flammable Liquid Storage Cabinet.  The flammable storage cabinets shall meet or exceed the following specifications.>
Fire Test: Maximum internal temperature when subjected to a 10-minute fire test using standard time-temperature curve per NFPA 30: 325 degrees Fahrenheit.
Top, bottom and sides:  Construction shall be in accordance with NFPA 30
Doors:  The doors shall be well fitted and self-closing and self-latching.  The doors shall be equipped with a full-length piano hinge and three-point latching device and lock. The door shall be permanently labeled in red letters "FLAMMABLE - KEEP FIRE AWAY."
Cabinet grounding attachment:  Provide a minimum ¼”-20 screw at the base of the cabinet identified for the attachment of a grounding wire.
Shelves:  Cabinets shall include one adjustable shelf.  Provide spill containment tray for shelf.  Trays shall be constructed of ABS plastic, metal, or other material with similar resistance to common organic solvents.  The trays shall have 1" lip on all sides to contain spills and be provided with ridges to elevate chemical containers above small quantities of spilled liquids.
Ventilation:  An exhaust system consisting of vents, vent pipe, and connections shall be furnished and installed for each flammable storage cabinet provided.
The flammable storage cabinets shall be constructed with Factory Mutual approved flash-arrestor vents that can be plugged both internally and externally or opened for ventilation. Field-cut vent holes are expressly prohibited.  Only manufacturer’s original equipment, provided with factory vent holes are allowed.
Two vent openings shall be provided on the back or the sides of the cabinet.  One opening shall be located near the top of the cabinet and the second opening shall be located near the bottom.  Connect top opening to a 2-inch diameter Type 304 Schedule 40 stainless steel supply vent pipe, and connect bottom opening to a 2-inch (50 mm) diameter Type 304 Schedule 40 stainless steel exhaust vent pipe.  Connect supply vent pipe to the upstream of the VAV box and connect exhaust vent pipe to the downstream of the fume hood air volume damper.  Galvanized steel pipes are acceptable.
The Subcontractor responsible for connecting the hood to the primary supply and exhaust duct system shall provide all labor and 2” Type 304 Schedule 40 stainless steel vent pipe materials to connect the cabinet vent pipes to the primary supply and exhaust duct system.  Connection to the primary supply and exhaust ducts shall be a welded, or flanged and sealed.
Corrosive Materials Storage Cabinets
<Corrosive materials storage cabinet(s) identified as "CORROSIVES" shall be provided under the fume hood(s) as specified in the Data Sheets (Appendix A) and shown in drawings.>
Construction: Construction shall be metal, and in accordance with NFPA 400.
Doors:  Doors shall be well fitted, self-closing and equipped with self-latching devices.  The doors shall be equipped with a full-length piano hinge and three-point latching device and lock. The doors of the corrosive material storage cabinets shall be labeled CORROSIVES in blue letters. Provide additional letters indicating either ACID or ALKALINE chemicals are present, to reduce the likelihood of mixing incompatible chemicals.
Lining:  Cabinets shall be lined with 1/4 inch (6 mm) thick mineral board or other chemical resistant lining. 
Shelves:  Cabinets shall include one adjustable shelf.  Provide spill containment tray for shelf.  Trays shall be constructed of ABS plastic, metal, or other material with similar resistance to common organic solvents.  The trays shall have a 1-inch (6 mm) lip on all sides to contain spills and be provided with ridges to elevate chemical containers above small quantities of spilled liquids.
Ventilation:  An exhaust system consisting of vents, vent pipe, and connections shall be furnished and installed for each corrosive materials storage cabinet provided.  Provide on the back of the cabinet two openings.  One opening shall be located near the top of the cabinet and the second opening shall be located near the bottom.  Connect both of these openings to a single 2-inch (50 mm) diameter PVC Schedule 40 pipe.  Connect the cabinet vent pipe to downstream of the fume hood air volume damper.  Connection to the primary exhaust duct shall be a flanged and sealed.  The Subcontractor responsible for connecting the hood to the primary exhaust duct system shall provide all labor and 2 inches (50 mm) diameter PVC Schedule 40 vent pipe materials to connect the cabinet vent pipe to the primary exhaust duct system.
Satellite Accumulation Area (SAA)
A hazardous material storage cabinet identified as "SATELLITE ACCUMULATION AREA (SAA)" shall be provided next to the fume hood as specified in the Data Sheet (Appendix A) and as shown on the drawings.  The cabinet construction materials, lining, shelves, door latching, and color shall be the same as that specified for the hazardous material storage cabinet above, except that the doors of Satellite Accumulation Area cabinets shall be permanently labeled “SAA” in yellow letters.
The hood installer shall furnish and install an exhaust system for the SAA cabinet.
Two vent openings shall be provided by the manufacturer on the back of the cabinet.  Field-provided vents are prohibited.  One opening shall be located near the top of the cabinet and the second opening shall be located near the bottom.  Connect top opening to a 2-inch (50 mm) diameter Type 304 Schedule 40 stainless steel supply vent pipe, and connect bottom opening to a 2-inch (50 mm) diameter Type 304 Schedule 40 stainless steel exhaust vent pipe.  Connect supply vent pipe to the upstream of the VAV box and connect exhaust vent pipe to the downstream of the fume hood air volume damper.
The Subcontractor responsible for connecting the hood to the primary supply and exhaust duct system shall provide all labor and 2 inch (50 mm) Type 304 Schedule 40 stainless steel vent pipe materials to connect the cabinet vent pipes to the primary supply and exhaust duct system.  Connection to the primary supply and exhaust ducts shall be a welded, or flanged and sealed.
	Cabinet grounding attachment:  Provide a minimum 1/4-inch (6 mm) 20 screw at the base of the cabinet identified for the attachment of a grounding wire.
Vacuum Pump Cabinets
<Vacuum pump cabinet(s) identified as “VACUUM PUMP” shall be provided under the fume hood(s) as specified in the Data Sheets (Appendix A) and shown in drawings.>
Construction: Construction shall be in accordance with NFPA 30, Section 4-3.3.b.  Cabinet shall be a single, stand-alone, completely welded shell assembly without applied panels at ends, backs or top.
Doors:  Doors shall be well fitted, self-closing and equipped with self-latching devices.  The doors shall be equipped with a full-length piano hinge and three-point latching device and lock.  The double swinging doors shall provide full access to complete interior without center vertical post.  The doors of the vacuum pump cabinets shall be labeled VACUUM PUMP in blue letters.
Acoustical insulation shall be provided on the interior door panels, sides, back and underside of the top panel.  Insulation shall be an open cell foam of clonal design.
Three vent openings shall be provided on the back of the cabinet.  Two openings shall be located near the top of the cabinet and are identified as vacuum pump cabinet exhaust opening and vacuum pump vent assembly opening.  The third opening shall be located near the bottom.
The vacuum pump cabinet exhaust opening shall be provided with an exhaust fan assembly that attached to the exterior to the back of the cabinet.  The fan assembly shall be provided with a 4 inches (100 mm) diameter duct collar connection.  Connect top opening with a 4 inch (100 mm) diameter GSM exhaust vent duct to the downstream of the fume hood air volume damper.
The vacuum pump vent assembly opening shall be consisted of an integral 2-1/ 2 inches (63 mm) diameter vent hole for a separate vent assembly.
The bottom opening shall be provided with a 4 inches (100 mm) diameter duct collar connection at the exterior to the back of the cabinet for the supply air connection.  Connect supply vent with a 4 inches (100 mm) diameter GSM duct to the upstream of the VAV box.
All connection to the primary exhaust duct shall be a flanged and sealed.  The Subcontractor responsible for connecting the hood to the primary exhaust duct system shall provide all labor and 4 inches (100 mm) diameter GSM vent duct materials to connect the cabinet vent openings to the primary supply and exhaust duct system.
The vacuum pump cabinet shall be provided with an integral electrical switch (120V, 20 amp) with pilot light to indicate the operational mode of the vacuum pump unit.  The cabinet shall be provided with an electrical duplex outlet, located in the rear of the cabinet, for the vacuum pump plug end.  Outlet to be accessible from the inside of the cabinet.  Outlet shall be hard wired to the electrical switch.  Junction box shall be equipped with a 6 ft (1.8 m) long whip with plug.
Colors:
Finished paint colors for storage cabinets shall be as defined in the Data Sheets (Appendix A) or selected by the University from the manufacturer's full range of colors, provided with the Product Data submittal.
PERFORMANCE REQUIREMENTS
Certification:  The supplier shall provide documentation that the laboratory fume hood designs and materials have successfully passed the test noted in this Section.  Documentation shall be from detailed test reports with summaries or third party evaluations of test results.
The hood shall be tested per the American Society of Heating, Refrigerating, and Air Conditioning Engineers (ASHRAE) Standard 110-1995.
Hood shall be tested with a face velocity of 100 FPM and sash fully open.
The hood shall have a performance rating of 4.0 AM 0.01 or better wherein:
4.0	= tracer gas release in liters/minute
AM	= as manufactured
0.01	= level of control of tracer gas in parts per million (ppm).
Separate test reports shall be submitted for each hood type and length furnished.
Unless otherwise specified by the Data Sheet (Appendix A), test results obtained on a hood of identical design and length shall be acceptable. Where specified, the test shall be performed on the specific finished item, and acceptance of the test obtained by the University, prior to shipment. 
Mechanical Drive mechanisms
Mechanical drive mechanisms shall be protected, or have a means of easily utilizing lockout/tag out/block out, to guard against nips, pinches, or entanglement during fume hood maintenance activities.
EXECUTION
SCHEDULE
The fume hoods shall be installed and ready for testing in accordance with the project delivery schedule.
EXAMINATION OF SITE
The Subcontractor shall examine the site and become familiar with all conditions that may affect the work covered by this division of the Specifications.
INSPECTIONS
Comply with Special Requirements, Division 01 Section "Special Procedures", Part 1.15 - Inspections.
Coordination of Work
Comply with General Requirements, Division 01 Section "General Requirements", Part 1.07 Coordination of Work.
	PREPARATION
Examine the substrate and conditions under which the work is to be performed.  Do not proceed until unsatisfactory conditions have been corrected.
Coordinate with plumbing, mechanical, and electrical work for proper sizing, location, and sequence of construction.
Protect finish flooring during installation of laboratory equipment by use of plywood or other suitable heavy material.  Replacement of damaged flooring shall be the responsibility of the work of this section.
Coatings Installation
Coatings shall be applied prior to shipment of the hood to the University.
Coatings shall be applied in strict accordance with the coating manufacturer’s specifications. Once coatings have been applied, full final cure shall be achieved prior to shipment to the University.
Plasite 7122 shall be installed per the coating manufacturer’s “Zone B” requirements. Use of “force cure” for additional resistance is preferred.
Touch-up of minor scratches or “dings” shall use materials and methods recommended and approved by the coating manufacturer.
Manufacturer shall provide documentation of the time/temperature schedule used to achieve final cure.
DELIVERY, ASSEMBLY, AND HANDLING
Comply with Division 01 Section "Special Procedures", Part 1.14, Delivery.  Schedule and coordinate delivery of equipment according to University requirements.
Comply with Division 01 Section "Special Procedures", Part 1.13, Storage.  Hoods shall be delivered to the area of installation within the room. Hood, work surface, storage cabinet or hood support and all other ancillary items that cannot be factory assembled shall be delivered to the laboratory room with each container and component clearly labeled with the hood number as specified in the Data Sheets (Appendix A).  Any required disassembly in order to deliver any component to the laboratory room shall be reassembled by the seller.  Protect hoods during delivery.  Provide temporary dust caps for all utility services stub-outs on the hood.
Hood shall be furnished pre-piped and pre-wired.
PROTECTION OF EQUIPMENT
Care shall be exercised during construction to avoid damage or disfigurement of any kind.  All equipment shall be protected from dust and moisture prior to and during construction.
Where required or directed, construct temporary protection for equipment and installations so as to protect same from dust and debris caused by construction.
All protection shall be substantially constructed with the use of clean canvas, heavy plastic, visqueen and plywood, as required, and made tight and dust proof as required.
The Subcontractor shall repair by spray or brush painting, after properly preparing the surface, all scratches or defects in the finish of the equipment.  Only identical paint furnished by the equipment manufacturer shall be used for such purposes.
Failure of the Subcontractor to protect the equipment as outlined herein shall be grounds for rejection of the equipment and its installation.
INSTALLATION
Manufacturer shall install fume hoods, support structures and ventilated cabinets.
Provide seismic anchorage in accordance with approved calculations and details, including seismic anchorage for the fume hood and chemical storage cabinets to the substate, and the fume hood to the chemical storage cabinets.
Where required by physical size or it is recommended by the manufacturer, the equipment is to be shipped to the job site disassembled and re-erected at the job site by the manufacturer of the unit.  Single service utility connections to be accomplished by others; all other connection are to be part of the work of this Section.
Install all items according to manufacturer's recommendations, plumb, level, true, and straight with no distortions.  Shim as required using concealed shims.
Manufacturer's Directions:  Follow manufacturer's directions covering points not shown on the drawings or specified herein.  Manufacturer's directions do not take precedence over drawings and Specifications.  Where these are in conflict with the drawings and Specifications, notify the Project Manager for clarification before installing the work.
Adjustment:  Adjust hoods so that all movable parts operate smoothly without warp or bind.  Lubricate operating hardware.
Manufacturer shall certify the installation and start-up.  Refer to Division 01 Section "Special Procedures", Paragraph 1.22.D.
CLEANING
Repair or remove and replace defective work as directed upon completion of installation.
Clean shop-finished surfaces, touch up as required, and remove or refinish damaged or spoiled areas as acceptable to the University.
MANUFACTURERS INSPECTION
A representative of the fume hood manufacturer shall inspect the unit(s) after room air balancing, for proper installation and operation.
MANUALS AND INSTRUCTIONS
The check out of the installation and instruction of the University's personnel is to be provided by a factory-trained representative, using the Maintenance Manual as an instruction guide.
After University acceptance of installation, the hood manufacturer shall provide a training session in the proper operation and maintenance of the equipment.  The time and place for instruction shall be as designated by University.
FUME HOOD VELOCITY CONTROLLER AND SENSOR INSTALLATION
Install in accordance with manufacturer's instructions.
All wiring interconnections between the controller, sensor, damper/actuator, limit switches, and power source shall be enclosed in conduit unless secured within the fume hood liner.  No wiring or cabling shall be exposed.
The fume hood velocity controller shall be calibrated in coordination with the subcontract air balancer and in accordance with manufacturer's instructions.  A completed calibration sticker shall be furnished and placed on the monitor or controller vertical side.
The adjustable parameters within the fume hood velocity controller shall be tuned to maintain the setpoint of 110 fpm +10 fpm.  The low alarm shall be set to 80 fpm and the high alarm shall be set to 150 fpm.  The display averaging period shall be set for 5 seconds.  The alarms shall be set to unlatch in the event that air velocity returns to normal.
The exhaust volume with the sash closed shall be at minimum 25 CFM per square foot of internal hood work surface.
Start-up shall be performed by a factory-authorized representative.
Calibration of the monitors mounted on fume hoods shall be performed with a TSI Model 8330 Digital Air Velocity Meter or equal.  The fume hood velocity monitor shall be calibrated in coordination with the subcontract air balancer and in accordance with manufacturer's instructions.
ventilated cabinet installation
Flammable Storage Cabinets:
The flammable storage cabinet shall be connected to the ventilation system as follows: The vent pipe shall be connected to the primary exhaust duct system at a point down stream of the primary hood air volume damper.  Connection to the primary exhaust duct shall be a via welded, or flanged and sealed, duct branch with a non-corrosive finish and air volume damper.
Chemical Storage Cabinets:
Chemical storage cabinets shall connect in a manner similar to Flammable Storage Cabinets, except that the piping used shall be polyvinyl chloride rather than stainless steel.
Satellite Accumulation Areas:
Satellite Accumulation Areas shall connect in a manner identical to Flammable Storage Cabinets.
PERFORMANCE
Fume hoods shall be set up to maintain a face velocity of 110 FPM with the sash 18 inches (460 mm) or 24 inches (600 mm) open, as determined by the users’ group.
END OF SECTION 115313
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