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LABORATORY FUME HOOD DESIGN SPECIFICATIONS TEMPLATE ____________________________________________________________________________________
Specifier – UW Environmental Health & Safety (EH&S) pre-approves fume hoods for use in University facilities.  Use this Section for all projects with fume hoods.  Consult with EH&S, through the UW Project Manager, to ensure that fume hoods are appropriately specified for the intended use.  The A/E is expected to modify portions of this Section as necessary to accurately reflect the program requirements of the project.  Specifically, coordinate with the end user for cup sinks, lighting, electrical receptacles, and utility services and specify each fume hood’s detail requirements on the Drawings or in this Specification. 
___________________________________________________________________________________

PART 1 – GENERAL

1.1 SUMMARY

A. This Section specifies requirements for the selection, installation, and testing of laboratory fume hoods.  The scope of work includes, but is not limited to, the following:

1. The installation of all specified accessories such as monitors, cup sinks, petcocks, lighting, electrical receptacles, dry chemical fire suppression systems, base cabinets, work surfaces, and filler panels.

2. Internal hoods plumbing and wiring.

B. The Contractor shall provide all miscellaneous parts and labor required to provide a complete and functioning fume hood.

1.2 OWNER’S RESPONSIBILITIES

A. Confirmation testing of installed fume hoods is conducted by the Owner’s personnel after the Contractor has submitted the required functional performance test (FPT) documentation.

1. Confirmation testing requires approximately 30 minutes per fume hood.

1.3 RELATED SECTIONS

A. 11 53 43, “Service Fittings and Accessories”

B. 12 35 23, “Laboratory Casework”

C. Divisions 22 & 23, “Plumbing” and “Heating Ventilation and Air Conditioning (HVAC)”

D. Division 26, “Electrical”

1.4 INSTALLER QUALIFICATIONS

A. Fume hoods shall be installed by skilled electricians and mechanics, all of whom are properly trained and qualified for this work.  As a minimum, the system must conform to all codes and manufacturers’ instructions and recommendations.

1.5 SUBMITTALS

A. Prepare and submit CAD Shop Drawings and product data.  Include:

1. Plans, elevations, sections, and details illustrating shop fabrication, field assembly, and installation.

a. Show size and location of all cutouts.

2. Fume hood data including all components and accessories

a. Identify all manufacturer standard components with catalog numbers, and identify all materials of custom-fabricated items.

3. Monitor manual with calibration instructions

4. Manufacturer’s test and certification data

5. Manufacturer’s installation manual

B. For Owner’s Final Inspection, prepare and submit fume hood FPT documentation 

C. For Substantial Completion, submit O&M Manual information required by Section 01 77 00.

1.6 WARRANTY

A.	Warrant for a period of one year from the date of Substantial Completion that the fume hood(s) installation shall be free of defects in material and workmanship and that it will not fail, or otherwise fail to perform as required.
		
PART 2 – PRODUCTS 

2.1 FUME HOOD MANUFACTURERS AND MODELS
_________________________________________________________________________________
 
Specifier – UW EH&S maintains an annual preapproval process for specifying fume hoods. Approved hoods are listed on the EH&S website at 

www.ehs.washington.edu/chemical/fume-hoods-use-inspection-and-maintenance.
	
Consult with EH&S to select the appropriate conventional or low flow hoods.
________________________________________________________________________________

A. The following fume hoods approved for this Project:

1.
2.

B. No substitutions.

2.2 FUME HOOD ACCESSORIES

A. Fume hoods shall be pre-piped to a single point connection at top of hood, insulate pipes as required by code.  Unions not acceptable.  Piping shall comply with the Uniform Plumbing Code (UPC).

B. Fume hoods shall be pre-wired to a junction box on top of the hood.  Wiring shall comply with the National Electric Code (NEC).

C. Vacuum breakers:  Provide “in-line” style vacuum breaker concealed in side post of hood.

D. Gas fittings shall be AGA rated.
________________________________________________________________________________

Specifier – Indicate the liner material for “E” and the work surface material for “F”.
____________________________________________________________________________________

E. Interior liner material shall be constructed of ________.

F. Work surfaces shall be constructed of ________ material and be dished a nominal 1/2 inch to contain spills

G. When specified provide cup sinks of the same material as the work surface.  Cove inside corners and pitch bottom to threaded drain outlet.  Provide 1/4 inch lip at opening to prevent spill runoff.  Locate cup sinks next to a side wall not less than 203 mm nor more than 356 mm beyond the interior of the vertical sash.  Center under tips of cold water faucets.  Provide access to cup sink trap.

H. Base cabinets:  Provide base cabinets under fume hoods in size, material, and configuration as shown on the Drawings.  Metal cabinets shall be same brand as the fume hood and wood cabinets shall be same brand as casework specified in “Laboratory Casework.”

1. Base cabinet storage units for flammable materials shall be constructed to comply with requirements of the Uniform Fire Code as adopted by the local jurisdiction.  Cabinets shall be UL rated.  DO NOT exhaust flammable cabinets.

2. Base cabinet storage units for acids and bases shall be constructed of appropriate corrosion-resistant materials.  Exhaust the cabinet into the fume hood plenum using appropriate materials.

I. Furring panels:  Where called for, provide matching finish furring panels to enclose the space between top edge of fume hoods and the finished ceiling and/or adjacent walls.

1. Panels shall be flanged, notched and reinforced to form a well-fitted enclosure, free from oil-canning.

2. Panels shall be removable for maintenance purposes.
____________________________________________________________________________________

Specifier – Add the following item for all fume hoods located in basement labs and for “walk-in” hoods. Discuss with EH&S to validate basement conditions.

J. Provide a fire suppression system for the fume hood if required by the applicable regulatory agency.  If a system is required, consult with the UW Program Manager for Fire Safety and Engineering to discuss the type of system to use.  
____________________________________________________________________________________

2.3 MONITORS

A. Provide fume hood manufacturer’s recommended face velocity monitor with a local audible and visual alarm, capable of detecting a drop or rise in airflow (not static pressure) through the hood.

B. The monitor shall be digital with a LDC screen.

C. All parts of the system which are apt to be in contact with vapors or gases in the fume hood shall be chemically resistant, such as the controller, sensing device, and wiring.

D. Provide a means to mute the audible alarm.  The silence device shall not turn off the warning light.

E. Provide a means for setting the alarm set point to the exhaust level desired.  This adjustment shall be “internal” so that it is not readily adjustable by operating personnel.

F. The low level alarm point is 80 feet per minute (fpm) for conventional fume hoods and 56 fpm for low flow fume hoods.

2.4 TESTING EQUIPMENT

A. Testing equipment must be maintained and calibrated in accordance with manufacturer’s specifications and have been calibrated within the past year.  Indicate calibration dates and equipment type on test data form.

PART 3 – EXECUTION

3.1 DELIVERY AND IDENTIFICATION

A. Deliver fume hoods to the job-site, clearly identified in plain view with easy to read lettering specifying fume hood manufacturer, size and type of fume hood, sash type and any special features included.  In addition, both the shipping container and the fume hood shall be clearly labeled in plain view with the serial number.

3.2 INSTALLATION

A. Make all field measurements, and verify all dimensions and that required utilities are roughed-in and ready for hook-up prior to installation.

B. Install fume hood base cabinets plumb and level and parallel to walls and in accordance with manufacturer’s instructions.

C. Install monitors in accordance with manufacturer’s instructions.

D. Final connections are work of Divisions 22, 23 and 26.

E. Adjust sash, fixtures, accessories and other moving or operating parts to function smoothly.

F. Fume hood Installation shall meet seismic support and anchorage requirements of the local AHJ.  Coordinate the installation of all supplementary framing and backing plates.

G. Repair or remove defective work upon completion of installation.  Touch up as required.

H. Remove all packing materials, tags, tape, and shipping materials.

3.3 CLEANING AND PROTECTION

A. Clean all exposed interior and exterior surfaces and protect from damage by work of other trades. 

3.4 CONTRACTOR FUNCTIONAL PERFORMANCE TESTING (FPT)

A. Pre-test meeting:  The Contractor shall coordinate its FPT activities of fume hoods, including test procedures and FPT documentation, with the Owner’s confirmation testing activities.  Attendees shall include the Contractor and the fume hood(s) Subcontractor, the responsible TAB engineer, and (working through the Owner’s Representative) Owner’s EH&S personnel responsible for confirmation testing.

1. This meeting shall include a face velocity test of at least one fume hood by the TAB Subcontractor with a representative of the Owner’s EHS department present.

B. Contractor face velocity testing shall not start until the following is complete:

1. Pre-test meeting

2. Verification that all specified fume hood components and accessories are provided.

3. Start-up and functional performance testing of all fume hood accessories and utilities is complete and in accordance with manufacturer’s specifications and the HVAC system has been balanced.

4. Ceiling tiles are in place and laboratory doors are closed (the space is contained).

C. For each fume hood, the Contractor shall perform and document the following FPT requirements: 

1. Face velocity

a. For conventional flow fume hoods, the target air velocity with the sash height at 18 inches is 100 feet per minute (fpm) +/- 10%.
 
b. For low flow fume hoods, the target air velocity with the sash height at 18 inches is 70 fpm +/- 10%.

c. Face velocity shall be tested using a VelGrid probe by Shortridge instruments, or an anemometer.

2. Sound level

a. Sound level must be at or below 65 dBA measured with the sash height at 18” and the sound level meter located 3 feet from the sash and 5 feet above the floor.

b. Sound level shall be tested using a Type 2 sound level meter manufactured to meet the American National Standards Institute (ANSI) S1.4 “Standard for Sound Level Meters” capable of measuring decibels in dBA. 

3. Monitor functionality

a. The fume hood monitor is verified to be functioning and properly calibrated. 

b. Verify that the face velocity is displayed.

c. Raise the sash to reduce the face velocity.  Confirm that both the visible and audible alarm signals function when the velocity drops below 80 fpm for conventional fume hoods and 56 fpm for low velocity hoods.

d. Test the monitor’s mute function and the reset button.

e. This test fails if the monitor does not alarm, is more than 10 fpm out of calibration, or if it fails any functional test or is damaged.

4. VAV tracking (VAV hoods only)

a. The average face velocity, when the sash is located at half of the optimized sash height (typically 9 inches), must be +/- 20 fpm of the average face velocity measured at 18” sash height. 

b. This test fails if the system does not adjust to meet this requirement within 30 seconds.

D. Fume Hood FPT Documentation

1. Record all test data on FPT data field forms for each fume hood.

3.5 OWNER’S FINAL INSPECTION REQUIREMENTS

A. Owner’s fume hood confirmation testing is an activity of Owner’s final inspection.  The Contractor shall provide Owner ten (10) working days advance notice to schedule Owner’s fume hood confirmation testing.  This activity shall be included in the construction Progress Schedule.

1. Include:

a. Complete fume hood FPT documentation.

b. For each fume hood type, the manufacturer’s installation and operation manual.

c. For each monitor type, the manufacturer’s manual with calibration instructions.

B. The EH&S Department, on behalf of the Owner, will review the Contractor’s FPT documentation.  If the documentation meets the performance requirements of these specifications, then the Owner will conduct confirmation testing of each fume hood in accordance with the Scientific Equipment and Furniture Association (SEFA) standard 1 for face velocity, sound level, monitor functionality, and VAV tracking (if specified). 

C. The Owner will notify the Contractor if any fume hoods fail confirmation testing.  Any fume hoods that do not meet the performance requirements shall be repaired and re-tested by the Contractor.  The Contractor shall submit new FPT documentation for review and additional confirmation testing until each fume hood passes the Owner’s confirmation testing.

1. Once the final testing is accepted and complete, the Owner will place appropriate UW labels on the fume hoods allowing use and this Work shall be substantially complete.


END OF SECTION
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