SECTION 11600  -  LABORATORY EQUIPMENT

PART 1 - GENERAL

1.1
RELATED SECTIONS:

Refer to the General Guidelines section for the requirements relating to accessibility for disabled persons.


Refer to Section 15050 for basic mechanical material and methods.  


Refer to Section 15190 for mechanical identification requirements.  


Refer to Section 15400 for the requirements relating to plumbing, including plumbing specialties such as acid neutralization pits and floor drains.  


Refer to Section 15500 for the requirements relating to heating, ventilating, and air conditioning equipment.  


Refer to Section 15850 for the requirements relating to air handling and distribution systems, including the design requirements for ventilation and outside air.  

1.2
SCOPE OF SECTION:

This section contains the requirements relating to manufactured, pre-assembled, and field assembled equipment for scientific use; including service fittings and accessories, fume hoods, incubators, sterilizers, refrigerators, and emergency safety appliances especially designed for laboratories.

1.3
FUME HOODS:
A. GENERAL:

Hood design shall comply with all current federal, state and local building codes and regulatory standards to include, but not limited to, NFPA 45, ANSI/AIHA Z9.5 and the CDC publication Primary Containment for Biohazards: Selection, Installation and Use of Biological Safety Cabinets.  Hood design shall also meet current consensus standards outlined in the American Conference of Governmental Industrial Hygienists’ Manual, “Industrial Ventilation: A Manual of Recommended Practice and the American Public Health Association’s book, “Designing a Modern Microbiological/Biomedical Laboratory: Lab Design Process & Technology”.  The laboratory equipment design requirements will be based on the regulatory and consensus standards and a thorough hazard analysis conducted by the Designer for each laboratory and process expected to be conducted within the facility.



B. HOOD PERFORMANCE:

1. All general laboratory hoods being used for chemical, radioisotope or biological hazards shall be designed and installed to maintain a face velocity within a range of 80 to 120 feet per minute (fpm) with an ideal face velocity of 100 fpm across an 18” sash height, unless required by current standard and approved by EH&S through the Project Manager. Hoods shall provide sufficient laminar flow and exhaust to contain materials generated within the hood and protect lab workers. Manufacturer specifications shall be followed.  Highly hazardous or toxic materials which can not be safely contained within standard fume hoods may require other containment systems or equipment such as glove boxes and specialized rooms.  Glove boxes or other approved containment systems shall be used for high-activity alpha or beta emitters as well as highly toxic and biological materials.

2. Hoods shall provide uniform exhaust distribution within the hood. Baffles and air flow shall be adjusted to allow for < 10% variation in point-to-point face velocity with sash in maximum open position.

3. The hood performance monitoring system shall be capable of providing audible and visual indication of unsafe hood operation at the hood and should be connected into the Building Automation System.  This shall include:

a. Sash height above specification; a sash stop may be installed provided it can be manually overridden while the hood is “off”.

b. Face velocities >120 fpm and <80 fpm.

C. GENERAL INSTALLATION:

1. Ductless fume hoods that filter contaminated air and return it to the building shall not be permitted.  All hoods must be designed to exhaust 100% through a stack which removes it safely from the building so it cannot escape the exhaust system or become re-entrained into any building.

2. All bench hoods shall have a recessed work surface and airfoil sill.

3. All hoods shall include spill containment and utility connections for water, gas and vacuum.  No permanent electrical receptacles shall be permitted in the hood due to the spark potential.

4. Hoods shall include a work zone boundary line on the hood surface six inches in from the sash opening to remind users not to work beyond this point. 

5. The hood interior must consist of non-porous, noncombustible material. The hood interior must have a flame spread index of 25 or less when tested in accordance with NFPA 255 or automatic fire protection systems must be installed.

6. Labs containing fume hoods shall have no openable windows.

7. Manifolded duct systems shall be separately ducted to a point outside the building, mechanical space or shaft.

8. Provide air pollution control devices on exhaust air as required. 

9. Hoods shall not be located adjacent to a single means of egress to an exit or high traffic areas.  They shall be more than ten feet from any door or doorway and shall not be located on a main traffic aisle.

10. Materials used in hood construction shall be compatible with the substances to be utilized in the hood.  Common liner materials include stainless steel, porcelain, and epoxy.  Common duct materials include stainless steel, PVC, and fiberglass.  The blower, housing, control devices, filter housings, and exhaust stack shall also be compatible material.

11. The fan motor, wiring, and lighting shall be intrinsically safe.  The fan motor shall be installed outside of the ductwork so as not to be exposed to contaminated airstream.  The fan motor shall be installed remotely to insure negative pressure throughout the duct system.  All utility controls shall be mounted outside of contaminated airstream.  All utility controls, filter boxes, and other serviceable items shall be easily and safely accessible and removable.  Show accessible service locations and clearances on equipment floor plan drawings. 

12. Filter materials shall be able to be incinerated for disposal.
 

ADVANCE \L 36.0
13. All hood systems shall have dedicated ductwork and fans unless prior approval has been obtained by EH&S through Project Manager.

ADVANCE \L 36.0
14. The hood shall be physically located away from high traffic areas, crossdrafts, and other ventilation equipment.

15. A bypass or constant-volume hood is preferred over the auxiliary air and conventional hood.  Auxiliary air hoods shall only be used where it can be shown that room ventilation provides insufficient supply air.

16. Duct runs shall take the straightest and shortest path minimizing 90-degree elbows to the roof of the building or other discharge point as possible. Horizontal runs shall be sloped to allow condensation to drain into the hood or to a trapped drain line.  ADVANCE \L 36.0
17. Fume hood exhaust stacks shall be located to minimize reintrainment of hood emissions.  Therefore, the following considerations shall be included in stack design.

a. The use of rain caps or downturned stack heads is prohibited. Ductwork that is one inch larger in diameter and four times the diameter in length than the exhaust duct shall be attached over the exhaust to act as a vertical discharge rain deflector.

b. Place the stack to exhaust outside of the building recharge zone. This typically means a stack height of at least 10 feet above adjacent rooflines and 50 feet from nearest air intake.

c. Provide a stack exit velocity at least 1.4X prevailing wind speed.  This typically equates to velocities of 3,000 fpm.

d. Stacks shall be flanged, bolted, and secured (including guy wires) using all stainless hardware.   Guy wires shall be visible so that the guy wires do not create a tripping hazard.  Guy wires shall be independently secured to separate roof mounts. 

18. All new and renovated fume hoods shall be equipped with a monitoring device to warn the user of unsafe operating conditions.  These devices can monitor hood face velocity, duct static pressure or system volume. Alarms shall be tied back to the Building Automation System for diagnostic purposes.  All hood controls shall be compatible with existing Building Automation Systems, Johnson-Controls-METASYS (West Campus) and Seibe (East Campus).

19. Acceptable manufacturers of hood controls are TSI or equal.  

20. Automatic sash closers shall be installed upon approval by Project Manager.

21. Hoods shall not be used for general room exhaust.  Separate general room exhaust shall be provided.

22. Following hood installation, the system shall be tested and balanced by a qualified firm to insure it meets design criteria.  The proposed firm shall submit credentials to Project Manager for review by EH&S prior to system testing and balancing.  The performance-monitoring device shall be calibrated following installation to provide indication of upper and lower operating limits.  EH&S shall conduct face velocity profiles, smoke tests, post results at the hood, and check monitor performance prior to final acceptance.
D. Radioisotope Use:  

Hoods serving radioisotope use shall include a filter box containing a high efficiency particulate air (HEPA) filter and exhaust 100% through an approved stack.  Additional filter material (e.g. charcoal) may be necessary depending on the user operation review and hazard assessment conducted by the Designer.  The interior of the hood shall be made of 18 gauge, welded, type 316 stainless steel with rounded edges or approved equal that is non-porous to provide spill containment, minimize contamination and aid decontamination.

E. Biohazard Use:

1. Where space permits, a 12 inch clearance shall be provided behind and on each side of the cabinet.  A minimum of a 3 inch clearance on each side and in back of biohazard cabinets shall be provided.  

2. Type A cabinets are designed to return air to the laboratory, and do not generally require external venting.  

3. Type B cabinets are to be vented outside the building without recirculation.  The venting system should include a leak-tight duct, a damper in the duct near the cabinet to permit flow adjustment closure and decontamination, and an external exhaust fan as the final system component.  The exhaust fan should be sized to deliver the required exhaust airflow (as specified by the cabinet manufacturer), considering pressure losses in the duct allowing at least 500 Pa (2 in wg) for a dirty HEPA filter.  It is recommended that each Type B cabinet have its own (dedicated) exhaust system.

F. Perchloric Acid Use: 

Perchloric acid is extremely dangerous because it is a very strong oxidizer.  When the acid reacts with organic material, an explosive reaction product may be formed.

1. Perchloric acid hoods shall be labeled as such by the manufacturer with large warning signs.

2. These hoods shall maintain face velocities as listed by the manufacturer, typically 80-120 fpm.

3. All utility controls shall be located outside the hood.

4. The hood shall be constructed of non-reactive, acid resistant and relatively impervious materials.  Contact with organic materials shall be avoided, unless known to be safe. Stainless steel type 316 with welded joints is preferred.  Unplasticized polyvinyl chloride or an inorganic ceramic coating, such as porcelain, is acceptable.

5. Construction must include accessible, rounded corners and all-welded construction to ease cleaning and minimize explosion potential.  

6. These hoods shall be equipped with an integral washdown system and drain trough.  This mechanism shall consist of water-spray nozzles that are capable of functioning either consecutively (from top of stack to bottom) or simultaneously upon user activation.  The nozzles should be self-cleaning and mounted every five feet and inside of every duct elbow and other potentially contaminated area.

7. The work surface shall be watertight with a minimum of 0.5 inch dished front and sides and an integral trough at the rear to collect spills and washdown water.

8. Each section of duct must be labeled on the outside with a warning: “Danger – Explosion Hazard, Do Not Disturb Unless Trained and Authorized”.   Horizontal duct runs shall be as short as possible with no sharp bends or turns.  Ductwork shall provide a positive drainage slope back into the hood.  Ductwork shall consist of sealed sections.  Flexible connectors shall not be used.

9. Each perchloric acid hood shall have an individual exhaust system connected to an acid resistant metallic fan protected by an inorganic coating or an air injector.  The fan shall be located outside the building and lubricated with a fluorocarbon-type grease.  These hoods shall not be manifolded.

10. The duct and hood system shall be easy to visually inspect. 


D.
REPAIRS AND RENOVATIONS



1.
Prior to any repair or renovation work being conducted on any fume hood or ductwork, EH&S shall be contacted.  Once the work and the hood have been investigated, a clearance protocol shall be issued for the work to commence.  EH&S's investigation shall include determining if highly toxic materials have been used in the hood.  The hood shall be swipe tested for radioactive contamination as necessary.



2.
EH&S shall provide information to the Contractor regarding all hazards present.  It shall be the Contractor’s responsibility to develop a safety protocol dealing with hazards in order to protect their personnel, ECU personnel and property.  The safety protocol shall be submitted to EH&S for review prior to implementation to insure no adverse affects on ECU personnel and property.  


E.
TRAINING OF UNIVERSITY PERSONNEL:



Provide 8 hours of training divided into 2 separate 4-hour sessions for University operation and maintenance personnel on the operation and maintenance of fume hoods and fume hood exhaust systems.  Training sessions shall be videotaped with a copy of each videotape provided to Project Manager.  

1.4
EMERGENCY SAFETY SHOWERS AND EYE WASH STATIONS:

A.
GENERAL:

1. Emergency safety showers and eye wash stations shall meet requirements listed in the latest edition of OSHA 29 CFR 1910.151 and ANSI Z328.1.

2. Each lab or other area where materials requiring the use of eyewashes or safety showers are handled shall include at least one emergency safety shower/eye wash station.  Other corrosive use areas shall include an emergency safety shower/eye wash station that is available for immediate use and requires no more than 10 seconds to access.  The path of travel shall be free of obstructions.  Where a strong acid or caustic hazard exists, the emergency safety shower/eye wash station shall be located immediately adjacent to the hazard.  

3. All emergency safety showers and eye wash stations shall be equipped with flow alarms.  Alarms shall annunciate locally and remotely via the Building Automation System.  Indication shall be both audible and visible. This alarm would serve two purposes: it would attract attention to a unit being used by someone who was splashed with a chemical.  This would aid in bringing medical attention to the victim sooner.  The alarm would also aid in identifying any unit that was activated in an act of vandalism.

4. In areas where stations shall be maintained outside of buildings, the unit shall be protected against freeze damage.  This may include having the unit heated or enclosed with insulation.

5. Both emergency safety showers and eye wash stations shall be simple to operate by a single motion and go from off to on in one second or less.  

6. Emergency safety showers and eye wash stations may not be located behind doors or other obstacles

7. Emergency safety showers and eye wash stations shall have a "stay open valve" to provide “hands-free” use and be capable of providing a minimum of fifteen minutes of continual flow.  Once activated unit cannot be turned off with out intentional action of the user.  Provide emergency isolation valve at branch connection with clearly marked access.  

8. Provide tepid water between 60 and 95 degrees F.

9. All emergency safety shower and eye wash station locations shall be labeled with signs visible from all potential directions of travel to the unit. Floor area shall be marked “keep clear at all times.”  Specific design approved by Project Manager.

10. Emergency safety showers and eye wash stations shall meet current ADA compliance as necessary.


B.
EMERGENCY SAFETY SHOWERS:



Emergency safety showers are required to conform to the following:

1. Flow from showerhead cannot be less than thirty gallons of water per minute.  This requires a minimum supply pipe size of 1".

2. Showerhead shall not be less than 82 inches or more than 96 inches from finished floor.  Preferred height is 84 inches from finished floor.

3. Valve actuator height shall comply with current ADA requirements.

4. Minimum spray pattern shall be 20 inches in diameter at a height of sixty inches from the floor.

5. Floor drains or drain connections are required, exceptions require approval by Project Manager.

6. Privacy or modesty curtains are not required for use with emergency safety showers. Blankets or jumpsuits shall be available for use as a cover-up, as a victim needs to remove all contaminated clothing.  Provide wall-mounted storage cabinets next to unit.  


C.
EMERGENCY EYE WASH STATIONS:



Emergency eye wash stations are required to conform to the following:

1. Flow from unit cannot be less than 0.4 gallons (1.5 liters) of water per minute.  When installed, the flow from each eyecup shall be uniform. Operation of emergency eye wash station shall be witness tested by Engineer and Project Manager.  Water discharge height shall be field adjustable. 

2. Unit shall be capable of maintaining flow for a minimum of fifteen minutes.

3. Nozzles shall be protected from airborne contamination when not in use. These dust covers shall remove automatically upon activation of the unit. 

4. Emergency eye wash station shall be installed, where possible, adjacent to sink area so that the station drains to the sink.  If the emergency eye wash station is combined with an emergency safety shower, refer to floor drain requirement for emergency safety shower.

1.5
FLAMMABLE STORAGE CABINETS:

A.
Flammable storage cabinets shall meet NFPA and OSHA requirements.


B.
Typically, flammable storage cabinets need not be vented when installed.  If vented, the vent system shall meet the following criteria:



1.
Exhaust cannot be coupled to any other exhaust system except lab hood exhaust or lab general exhaust.

2. Exhaust piping shall be made of galvanized rigid pipe. 



3.
Project Manager shall approve vent system design.



4.
Flammable cabinets may not be vented in series.  Manifolding is acceptable.

1.6
CHEMICAL STORAGE CABINETS:  

A.
Cabinets used to store chemicals shall meet the following criteria:

1. Shall be constructed of materials that shall be compatible with planned chemical storage.

2. Cabinets shall be designed and be capable of withstanding weight of planned use and volume requirements of user.

3. Shelves shall have one-inch lips on front edge to secure bottles.

4. Shall have means for containing amount of potential spills. 


B.
If cabinets are planned for chemical storage under fume hoods, and these cabinets are to be vented to the hood for exhausting of vapors, the cabinets shall have:



1.
Venting installed, and not have vent ports left open.



2.
Venting material used which is compatible with chemicals stored.


C.
Cabinets used to store flammable or corrosive materials shall be labeled with appropriate signage.

1.7
COMPRESSED GAS CYLINDER STORAGE:
A. Design shall meet requirements listed in the latest edition of NFPA 45 and Compressed Gas Association pamphlet P-1.

B. Areas where compressed gas cylinders will be stored shall be equipped with racks and securing straps or chains.  Securing straps or chains shall be installed so they are located within the upper 1/3 of the cylinder.  Rack system shall be designed to accommodate user requirements. 

C. Gas storage areas shall not exceed 125 degrees F and shall be planned so that incompatible gases are separated by the regulated distances.  Gases shall be secured as close as possible to the use point to minimize excessive runs of piping or tubing.

D. Extremely hazardous gases shall be identified to ensure they are stored within compressed gas safety cabinets in accordance with NFPA 45.  The designer shall coordinate review by EH&S through Project Manager during plan review and prior to construction.  The gas safety cabinet shall be exhausted from the building by a dedicated ventilation system that shall exhaust to the roof of the building.  This dedicated exhaust shall run continually when a cylinder is located in the cabinet, be intrinsically safe, and have emergency power back-up.

Manifolding shall be allowed as long as compressed gas is compatible with other gas vapors expected to appear within the system.  Design of exhaust system shall fit within the standard design requirements for exhaust. 


END OF SECTION

	East Carolina University

Construction Standards
	Date of Issue: 05/15/02

Supersedes: 10/15/00
	Section 11600

Page:  9 of 10



