SECTION 15992 -A

VARIABLE AIR VOLUME FUME HOOD PERFORMANCE REQUIREMENTS

(AS A PART OF THE TOTAL LABORATORY AIR FLOW CONTROL SYSTEM)

Part 1   GENERAL

Drawings and general provisions of Contract, including General and Supplemental Conditions and Division-1 Specification, apply to work of this section.

1.01. PREFORMAnce REQUIRED

A. Provide a vertical rising, constant face velocity, variable air volume (VAV) fume hood engineered, designed, and manufactured specifically to achieve maximum emission capture containment within the fume hood at any sash opening for optimal user safety, when installed as a part of a Total Laboratory Air Flow Control System (Total LAFCS), as follows:

1. Provide a variable air volume (VAV) fume hood as an element of the Total Laboratory Airflow Control System. Hood shall, for optimal user safety, be engineered, designed, and manufactured specifically to achieve maximum emission capture containment of toxic, irritating, or noxious chemical vapors and gases used or produced within hood and prevent any outflow of emissions at a sash opening of less than 50%.

2. The fume hood shall incorporate a means of “tuning” the flow entering and through the hood so that the velocity of air entering the hood through any hood sash opening in the plane immediately below and parallel with the sash can be controlled to produce a uniform laminar flow into the sash opening. Velocity shall be 100 ± 10 feet per minute when the velocity is measure perpendicular to the plane of the opening.

3. The flow of air across the base of the hood, at the inward edge immediately behind the lower sash foil, because of the Coanda Effect
, shall scour and sweep vapors from the front of the hood to the back of the hood, then being drawn up and into the channel behind the back baffles.
4. The fume hood when tested according with the ASHRAE 110 tracer challenge test shall exhibit no leakage when the sash is closed, no leakage when the sash opening is 50% or less and minimal leakage only associated with a sash opening of greater then 50%.
5. These performance conditions apply to and should be replicated by the hood after the Laboratory Airflow Control System (LAFCS) serving the hood has been commissioned and the hood tuned, with the hood “bare” and no items installed within it or setting on the hood base.
6. The statistical accuracy in the form of standard deviations of the cascaded LAFCS system, determined by the square root of the sums of the squares of constituents component accuracies of elements used in the TOTAL LAFCS, shall produce an overall system accuracy within ± 3.0 percent of set point when the components are subject to a thermal environment of 32 to 90ºF.  (see Systems Accuracy, 1980 ASHRAE Systems Handbook, Chapter 34., pages 34.2-34.4). 
B. Sound test – aerodynamic noise resulting from air flow through the fume hood sash not exceed the following

1. At full sash opening and with average face velocity of 100 fpm - 

2. At half sash opening and with average face velocity of 100 fpm - 

3. As sash closed position and air flow through the hood’s foiled opening – 

4. These results shall not include radiated noise resulting from air flow throttling through the hood exhaust control air valves or fan radiated noise.  

C. The hood shall be an element and part of a Total LAFCS consisting of :

1. A high speed digital closed loop laboratory air flow control system that meters, sums, and controls hood and room exhaust flow control, and resets room supply in an offset, slaved, and controlled  way so that a slight negative pressure to produce a constant infiltration flow in the lab room from adjacent neutral pressure spaces.

2. A Sash Positioning System (sPs) that automatically opens and completely closes or only completely closes the fume hood sash, equipped with safety devices, using user presence to open or completely close the sash. The sash safety assistant in lieu of the sash positioning system shall cause the user to close the hood when exiting the detection zone in front of the hood sash by a nuisance alarm.   

1.02. RELATED WORK SPECIFIED ELSEWHERE

A. Division 11
Laboratory Equipment 

B. Division 12
Laboratory Case Work

C. Division 15 
Plumbing and Sheet Metal Duct work

D. Section 15920 
Sequences of Control

E. Section 15990-A 
Laboratory Air Flow Control System (LAFCS) and Performance Specification (as part of a TOTAL LAFCS)


F. Section 15990-B
Vertical Rising Hood Sash Positioning System and Performance Specification (as part of a TOTAL LAFCS)

G. Section 15990-C
Variable Air Volume Fume Hood and Performance Specification (as a part of a TOTAL LAFCS)  

H. Division 16
Electrical Fitting and Connections

I. Division 16
Field Installed Electric Wiring

1.03. REFERENCE CODES AND STANDARDS - LATEST REVISIONS

A. ANSI/ASHRAE 90A - Energy Conservation in New building Design 
B. ANSI/ASHRAE 110 Standard for Testing Performance of Fume Hoods, Latest Revision

C. ANSI/AIHA Z9.5 Laboratory Ventilation, Latest Revision 
D. ASTM-E-84: Standard Test Method for Surface Burning Characteristics of Building Materials
E. International Mechanical Code, 2003 or latest revision

F. NFPA 45 - Fire Protecting for Laboratories Using Chemicals, latest revision

G. SEFA 1-2005 Laboratory Fume Hoods
H. SEFA 2.3-1997 Installation of Scientific Laboratory Furniture and Equipment

I. SEFA 8-1999 Laboratory Furniture, Casework, Shelving and Tables

J. UL 508 - Industrial Control Equipment

K. UL 1805 - Laboratory Hoods and Cabinets

L. UL 3101 - Underwriters Laboratories

1.04. SUBMITTALS

A. Submit shop drawings under provisions of Section 01300:  Indicating components, assembly, dimensions, weights and loadings, required clearances, and location and size of field connections. Provide color samples.  Indicate location and size of fixtures, sinks, and other services required for complete system. 

B. General product data - Submit under provisions of Section 01300:  Submit product data indicating rated capacities, weights, specialties and accessories. 

C. Operator Training Guide: Provide CD-ROM or DVD-ROM with a training presentation, highlighting the proper use and operating practices of the laboratory fume hood.

1.05. DELIVERY, STORAGE, AND HANDLING 

A. Manufacturer shall deliver products to site under provisions of Section 01600.

B. Owner or receiving contractor shall store and protect products under provisions of Section 01600. 

C. Comply with manufacturer's installation instructions for rigging, unloading, and transporting units. 

D. Owner or receiving contractor shall protect units from physical damage.

1.06. WARRANTY

A. The fume hood shall be covered by a parts warranty during the first year of operation.  This warranty period shall start on the date of start-up or six months after the date of shipment.

B. Labor warranty during the unit’s first year of operation shall be provided by the installing contractor.

Part 2   PRODUCTS

2.01. SpeCific PRODUCT RELATED Features 

A. Hood shall be of the vertical rising sash type, nominally 4’, 5’, 6’ or 8’wide, engineered, designed, and manufactured to be used in constant face velocity, variable air volume (VAV with sash position) applications. No bypass grills or louvers on front face of hood.

1. Fume hoods intended for use by operators with physical disabilities shall be compliant with the ADA mounted on nominal 29” high base cabinets. 

2. Service fixtures and controls shall be mounted for easy reach from a seated wheel chair position with no control on the post mounted higher than 20” from the fume hood work surface 

3. Cabinet configuration below the fume hood shall have a minimum 36” wide knees space area for wheelchair access.

4. No hood service in the hood shall be mounted deeper than 23” from the fume hood sash.

B. Hood shall incorporate a sash position system or sash safety assistant, respectively ensuring automatic hood sash closure or with features that encourage the user to close the hood sash when the user is not working in front of the hood.

C. Hood shall include aerodynamic capture containment enhancing features as follows:

1. 2:1 elliptically rounded side post elements for achieving best laminar flow into the hood at any sash opening. 

2. Lower air foil shall be 2:1 elliptically shaped for achieving best laminar flow into the hood over and under the lower air foil.

3. A hood base shall be designed to incorporate a rounded nose on the leading edge of the hood base under the lower foil with 6” wide safety ledge with specially shaped dish and dish edge

4. A sash cap/pocket feature for enclosure, shall assure a leak free fume hood chamber and no shear flow from behind and down the hood sash into the hood cavity creating turbulent flow or eddy formation at the lower and back edge of the sash.

a. Sash cap shall be installed to block all air flow into the hood around and along the sash so that air into the hood only occurs through the sash opening and the channel formed between the lower air foil and hood base.

b. Sash cap shall be installed so that it contains, without interference, the sash in the full open sash position. 

5. A wrap-around perforated back plate to allow eddy-free air flow from sash opening to exhaust through numerous holes in the back plate to include 



a. A full width, segmented but integrated top and back "wrap-around" perforated plate,

b. Gradient distribution hole spacing for "once through" flow that purges and flushes the hood cavity which can be achieved by “tuning”.  (“Tuning” is one time process completed at hood commissioning, before any loading of the hood, where holes in the perforated plate are selectively plugged to produce uniformity of hood face velocity entering the sash opening, regardless of sash position.)
6. A full width hood exhaust exit slot shall draw air from the plenum between the back of perforated baffle assembly and top and back interior liners. Exhaust slot will allow for a more uniform static pressure behind perforated plate to aid in achieving uniformity of face velocity. 
a. The slot shall be connected to and served by an air box

b. The air box shall form a plenum atop the hood and serves the exhaust channel formed between the perforated plate and the top and back interior liners.  

7. Run out exhaust duct connections to the air box shall be designed adaptively to allow lower floor to floor building height and easier connections to the exhaust trunk duct. Air box shall allow several different exiting duct configurations to include

a. center tap exit from the hood air box vertically upward

b. center tap exit from the hood air box rolling forward at a 45 degree angle and upward

c. end taps from the air box exiting horizontally from the left or right of hood 

8. Removable fume hood work surface tray shall be provided to elevate large objects that negatively  impact the Coanda effect and capture containment performance within fume hood

D. Safety Sash,  Slab Counterweight and Chain Drive

1. Safety Sash

a. Sash frame shall be enclosed in a u-shaped track guides to limit horizontal sash movement to less then ½” without binding.  U-shaped track guides shall be an integral part of the front panel element of the hood 

b. The sash housing shall include a ½” wide, full width finger pull made integral to the metal sash housing. 

c. The bottom of sash shall be formed to have 1” radius section to minimize the formation of eddy currents forming behind the sash with inward air flow

d. The sash shall be removable to allow replacement of the glass contained within the metal housing frame with gasketed enclosure. 

2. A metal slab type sash counter weight shall be connected to chains at either of its horizontal ends with chains supported by sprockets mounted vertically above the counter weight and chain continuing from the back to the front of the fume hood, then down over supporting sprockets connecting to the safety sash similar to the way the chains connect to the slab counter weight.
a. This counter balance systems shall be used to prevent sash tilting and binding while permitting “one finger” operation at any point along the finger pull and shall hold the sash at any position without creep.

b. Sash system shall be designed to prevent sash drop in the event of malfunction or failure of chain drive.

c. Fume hoods shall have a single sash and counter balance system.

d. Sash shall open and close against rubber bumper stops.

e. All chain drives and idler sprockets shall accept ANSI number 35 chain

f. Counter weight, mounted on the back of the hood, shall have track guides to encase and limits horizontal movement to less than ½” without counter weight binding.

E. Perforated Baffle Plate Design

1. Hood shall be provided with a perforated “wrap around”, three segmented baffle assembly. Segments when integrated together shall provide a variable inlet flow across the horizontal cross section of the baffle as it extends to the back or top of hood interior.

2. The baffle sections shall contain 3/8” diameter hoods punched into the material, with hole density symmetrical about the vertical centerline of the plate and with greater hole density along hood side walls. The holes shall be plugged with 3/8” plastic inserts (i.e., “tuning”) so the tuned baffles shall provide uniformed linear face velocity resulting from the controlled air flow into and through the fume hood baffle. 
3. The rounded base portion of the of perforated plate baffle shall include permanently open, segmented, and elongated exhaust slots 3/8” in width and 4” long, formed across the full interior length of fume hood.

4. The wrap around baffle shall be supported and rigidly attached to prevent deflection

F. Lower Air foil

1. Lower air foil shall have a minimum size notch of  1½”x1½” at either horizontal end for passage of electrical and hosed services from outlet receptacles located on or within hood case work.

2. Install pressure sensitive adhesive small hemisphere 0.235” high x 0.375”diameter rubber bumpers equally spaced 1” to 1½  on centers on the top flat center section of the lower foil surface to prevent users setting flask or other such devices atop the lower foil. 

G. Hood air box and duct connection

1. Fume hood shall have a full width slot connected to and servicing the collection area formed between the hood interior liner and the perforated plate.

2. The 2”minimum by full width slot shall extend and connected to a full width round or rectangular exhaust plenum integral to and connected to the hood forming an exhaust channel from the hood into the air box.

2.02. Construction and Design

A. Fume Hood Liner Materials shall be 

1. 3/16” thick CR-900 white reinforced glass laminate material, with color extending through entire material thickness

2. Attached to the fume hood super structure by stainless screws into the PEM style fasteners installed in the liner so that no nuts or hood superstructure materials are exposed 

3. Liner material shall meet ASTM-E-84 requirement with test results available upon user request.

B. Fume Hood Superstructure shall be

1. free standing, ridge, welded sheet metal structure, with multiple stiffing bends

2. provide support to interior and external panels, perforated baffles assembly, other assemblies and components

3. shall be constructed from 16 gauge 5052 H32 AL

C. Air box, lower airfoil and perforated baffle plate shall be constructed from 16 gauge 5052 H32 AL or shall be formed from 16 gauge 304 stainless steel sheet metal

D. Safety Sash

1. Framed sash housing shall be constructed out of 16 gauge 304 stainless steel, designed to enclose, support, and protect the 7/32” [laminated or tempered] glass per ASTM C-1036. 
2. Vertical sides of metal sash frame shall have Delrin guides or equal material to prevent metal to metal contact with U-shaped sash track guides

3. Glass shall be enclosed and sealed along the edges with rubber gasket encased within metal framed sash enclosure.

E. Hood Walls

1. Hood wall thickness shall be 4” to provide maximum hood interior work area.  Access to fixture valves concealed between the walls shall be provided by removal panels on the hood exterior or interior access panels. Interior panels shall be fastened by six or more stainless steel panel flush mounted attachment screws.

F. Protective coating applied to all sheet metal parts and surfaces shall be a polyester triglycidyl isocyanurate (TGIC) powder, applied via an electrostatic charged process to ensure a full and uniform powder coat coverage which is then baked

1. to yield a thickness of 6 to 8 mils

2. to produce a high gloss smooth and chemically resistant and durable finish.

3. Metal finish

a. All aluminum and steel surfaces, except for sash and counter weight drive system, shall be coated. 

b. All metal surfaces shall be pretreated and cleaned prior to coating application in order to resist corrosion and ensure adhesion of finish. Finish on material shall uniform color and gloss

c. Jackshaft shall be cadmium coated in lieu of powder coated 

2.03. Service Fixtures

A. Fume hood service fixtures shall be  per 15992-D Fume Hood Services and Fixtures 

B. Services shall be factory pre-piped and pressure tested to a point of connection 2” above the top of  the hood sidewalls for facility service connection by others  

C. Service fixtures and fittings, mounted on the interior fume hood perimeter walls shall consist of color coded nozzle outlets with control valve mounted in the interior cavity of hood superstructure.
1. Valves shall be controlled from the hood exterior, through the elliptically shaped hood posts and shall be equipped with color coded index handles.

2. Valves shall be needle point type with self-centering cone tip and seat constructed from stain​less steel.  Tip and seat shall be removable and re​placeable.

3. All service fixtures shall be provided with piping, from valve to outlet, using copper, stainless steel, or black iron, depending on type of service requirements.

D. Side posts shall have knock outs for plumbing fixtures only 

E. Services shall be as shown and mounting per approved submittal information.

2.04. Hood Base

Hood base shall be designed with 1” radius rounded edge to be attached below the lower metal foil to form a channel designed to make optimum use of the Coanda
 effect to scour and sweep vapor material along the bottom of the hood from the front of the hood to the back of the hood, then being drawn up and into the channel behind the back baffles.

1. work surfaces shall be nominal 1.125” molded epoxy resin or reinforced phenol resin. Hood base shall have ⅜” or ½” deep dished section.

provide hood base with  ⅜” or  ½” 90º-radius fillets at the intersection of the back and side perimeter edges forming the dished work area and a 15º tapered edge behind the safety ledge forming the hood dished base.

2. A 3” wide yellow warning label tape affixed and applied at front of the base, before the base dished section, stating “DO NOT SET ANYTHING ON THIS  LEDGE” 

2.05. Hood Sinks, Drains and Plumbing Fixtures

A. Fume hood sinks, drains, and plumbing fixtures shall be per 15992-E Laboratory Sinks, Drains, and Plumbing Fittings
B. Plumbing fixtures shall be shown and mounting shall be per approved submittal information

2.06. FUme hood work surface tray

A. Work surface tray shall elevate items off the bottom of the hood base so as not to impede the laminar like flow from sash opening, across the hood base, to the baffle assembly.   Tray shall elevate objects at least 1” above work surface and safely support objects up to 100 lbs. Tray shall be epoxy coated or constructed of 304 stainless steel.

2.07. Fume HOOD ELECTRICAL SERVICE

A. Each hood shall be provided with 4”x4” duplex box with two duplex outlets, installed with metal flush plate and shall be mounted atop the hood exterior roof for control system power. 

1. Service shall be three wire GFI receptacles rated at 120 V.A.C. at 20 amperes.
2. Pre-wire to a junction box located on hood roof for single point power connection

B. All fume hood light switches and a GFI grounding type outlets shall be mounted in metal case work supporting hood base.  Armiflex Flexible conduit shall be routed through hood base for light switch hookup, located on case work supplied by others, from factory.

C. External wiring, conduit, and final permanent connections shall be done by others to include providing power 

1. to duplex box atop the fume hood

2. between the light fixture atop the hood and the light switch mounted in the hood base


2.08. ELECTRICAL SERVICE for Devices USED WITHIN THE HOOD

A. Electrical services and controlling elements for power consuming devices and instrumentation used within the hood for safety purposes shall be mounted and a part of the metal cabinet basis and are not furnished as a part of the fume hood.

1. Duplex or fourplex outlets, special electrical power services, switches and rheostats shall be mounted in recessed rail panels or flush mounted in a flat panel section of the metal supporting base.

2. Service shall be three wire GFI receptacles rated at 120 V.A.C. at 20 amperes.


2.09. Lights 

A. Hood shall be provided with fluorescent light fixture(s) on exterior of roof.
1. Hood roof shall have a safety glass panel sealed, cemented, or caulked to isolate the light fixture from fumes and vapors within the hood cavity.

2. Replacing bulbs of the fixture shall be accomplished from the top front of the hood super structure through a hinged enclosure allowing access to the lamps and ballast.

3. Fixture interior shall be finished with a white, high reflecting finish.  

4. Fixture(s) for fume hood shall incorporating UL listed Energy Efficient ballast, thermally protected, automatic reset, Class P, high power factor, CBM, Sound rated, with T-8 lamps.  Bulbs shall not be included.
5. Light fixture(s) shall be pre-wire to accept power from light switch located in fume hood case work.

B. Average interior illumination levels of the work area shall be 80 foot candles minimum.  Work area shall be defined as that area inside the superstructure from side to side and from the interior face of the baffle to the inside face of sash and from the working surface to a height of 28 inches.
2.010. Instrumentation, CONTROLS and Accessories

A. Laboratory Air Flow Control System shall be per 15992-C Sash Positioning System Performance Specification 

B. Sash Positioning System  per  15992-B Sash Positioning System 

2.011. APPROVED Fume MANUFACTURERS:

A. Accu*Aire Total LAFCS Fume Hood

2.012. Approved TOTAL LAFCS Engineered System Integrator and installer

A. Accu*Aire, a division Swiki Anderson and Associates, Inc., Consulting MEP, Instrumentation and Controls Engineers.

Part 3   EXECUTION

3.01. Site Examination

A. The owner and/or his representative shall certify building conditions conducive to the installation of finished goods produced, including all critical dimensions.

3.02. INSTALLATION

A. Preparation: Prior to beginning installation of the fume hood, check and verify that no irregularities exist that would affect quality of execution of work specified

B. Coordination:  Coordinate the work of the Section with the schedule and other requirements of other work being preformed in the area at the same time both with regard to mechanical and electrical connections to and in the fume hood and general construction work

C. Installation: Install fume hood, plumb, level, rigid, securely anchored to building and adjacent furnishing in proper location, in accordance with manufacturer’s instructions and approved shop drawings.  Provide filler panels between top of fume hood and ceiling if procured as a part of the contract and shown on the approved shop drawings. Securely attach access panels but provide for easy removal and secure re-attachment.  Do not install any damaged units.

D. Services and electrical: ensure install of services, sinks, and electrical is complete, test for and repair leaks and check for proper functioning of services, sinks, and electrical.  Log service and electrical installation results with photographs, dates, and written comments. 

E. Cleaning: After installation is complete, adjust and align all moving parts for smooth operation.  Remove all packing materials and debris resulting from this work. Repair or replace defective work. Clean and polished both inside and outside of hoods.

F. Preparation for Commissioning: ensure the LAFCS and sash positioning systems are installed and working properly, indicating flow and other variables correctly.

G. Quality Control: photograph the hood as installed to show proper installation and function and lack of defects.  Log date photographs and “as is” installation results. 

H. Protection: 

1. Provide reasonable protective measures to prevent fume hood and other equipment from being exposed to other construction activity

2. Advise owner and/or his representative of procedures and precautions for protection of material, installed laboratory casework and fixtures from damage by work of other trade

3.03. Comissioning PRIOR TO TOTAL LAFCS FUME HOOD RELATED TESTING 

A. Assist the Owner’s independent TAB/Commissioning contractor with the following

1. Ensure that the supply air delivered into the room does not disrupt or influence the air flow pattern into the hood at the hood sash face.

a. The room shall be pressure negative to adjacent rooms with the air being drawn into the hood by the motive power of the hood exhaust system.

b. No interactive flows into a hood should exist because of other hoods or equipment near or adjacent to the hood being tested.

2. “Tuning” the flow entering and through the hood so that the velocity of air entering the hood through any hood sash opening in the plane immediately below and parallel with the sash is controlled by the LAFCS to produce a uniform laminar flow into the sash opening. Air velocity shall be 100 ± 10 feet per minute at any hood opening when the velocity is measure perpendicular to the plane of the opening.

a. Face velocity measurements at full sash opening shall be at the grid centers of nine (9) equi-area based sash opening scheme.

b. Face velocity measurements at half sash opening shall be at the grid centers of three (3) equi-area based sash opening scheme.

c. Face velocity with sash closed shall be based on a velocity value through the hood sash lower foiled opening, reflecting the minimum hood set point flow rate with the installed LAFCS.

d. Equipment List – recently calibrated rotating vane anemometer similar or equal to Pacer Industries Model DA40.
3. Verify the flow of air across the base of the hood, when the travel path from the inward edge immediately behind the lower sash foil, because of the Coanda Effect
, scours and sweep vapors from the front of the hood to the back of the hood, then being exhausted up and into the channel behind the perforated plate and the hood top and interior liners.
3.04. DEMONSTRATION/PREFORMACE  “as INSTALLED” TESTING  

A. Owner shall have installed fume hood(s) tested according to the current ASHRAE 110 Standard.

1. Field tests and reports shall be performed and prepared by an independent third party organization having no affiliation with the manufacturer or installing contractor.

2. Results must indicate tracer gas performance ratings of [4.0] [6.0] [8.0] AI [0.05] for all tests. 

3. Manufacturer must have a representative on-site for first test to ensure proper usage of features and functions and shall assist in trouble-shooting and correcting hood usage problems.

B. The fume hood when tested according with the ASHRAE 110 tracer challenge test shall exhibit no leakage when the sash is closed, no leakage when the sash opening is 50% or less and minimal leakage only associated with the sash opening is greater then 50%.

1. These performance conditions apply to and should be replicated by the hood after and the LAFCS system serving the hood has been commissioned and the hood tuned, with the hood “bare” and no items installed within it or setting on the hood base.

2. Performance shall be guaranteed, provided the performance of the installed fume hood is independent of any room supply air influence at the face of the fume hood.   

3. Testing should be done only after installation is complete, building and make up room make-up air system is in operation, the doors and windows are in normal operating position, and that all other hoods and exhaust devices are operating at designed conditions, the building and room LAFCS has been balanced, all connections have been made, and written verification has been submitted that the above has been accomplished.  

C. Performance Testing in the field

1. Equipment List
a. Instrumentation and equipment call for in the ASHRAE 110 Standard

b. A properly rotating vane anemometer similar or equal to Pacer Industries Model  DA40
c. Gas Analyzer: FOXBORO MIRAN 1A CVF - Infrared type device, recently calibrated and with some means of recording the data.

d. Digital Video Camera recorder   

e. A supply of dry ice and shallow pans (1/2” deep maximum) containing hot water. 
f. A supply of SH6  tracer gas
g. A supply of E. Vernon Hill 15-049 smoke sticks  
2. Test procedure – ASHRAE 110-1995 or latest

3. Potential test plan deviations approved by the owner prior to testing

a. Mannequin’s breathing zone shall be located [18]” [half height] above the fume hood work surface.

b. Tracer gas release rate shall be [4.0, 6.0, 8.0] liters per minute.

c. Perform test with mannequin in the [left, center and right] [center]

d. Testing shall be done with no simulated hood loading

e. Testing shall be done with no hot plate present in the hood.

f. Testing shall be done with all devices contained in the hood setting atop base trays.

4. Contractor shall provide a complete report of the results of the testing program, including an executive summary, an outline of the test procedures and equipment used, a table of the results of each test conducted on each hood, video clips of the testing results that show test data being record during test efforts, and a conclusion and recommendation section discussing the results and (if necessary) recommendations to improve fume hood performance. 

3.05. USER TRAINING

A. Upon completion of the installation of the fume hoods, Manufacturer must conduct a training seminar for the Owner’s users at the job site discussing proper operation of the fume hood, fume hood features and best use practices. Training session must be at least one hour in length, not including a question and answer session. Training session must be scheduled within 30 days on completion of the installation.

In lieu of User Training, manufacture shall provide power point or video user training media presentation for required review that explains features, functions, and benefits along with the proper usage of the Total LAFCS installed. 

3.06. Placard and Labeling

Include a 2 ⅞”x 4” minimum size engraved plastic name plate, applied to the hood on the upper left outside face panel indicating

1. Name of Manufacturer

2. Date of manufacture

3. Hood model number 

4. Hood serial number

B. Install an 8½” x 11” white user FUME HOOD USER WARNING LABEL on the face of the fume hood above the sash.            

C. Adhere placard and Warning Label to the hood with semi-permanent double sided adhesive media so that placard or warning label is visible and installed in a way that does not obstruct or hinder any function of the hood or it operation. 
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