Laboratory Ventilation Standards: Revision of ANSI Z9.5: Why, What, How?

By Lou DiBernrdinis
The ANSI standard on laboratory ventilation was adopted in November 1992.  The purpose of this standard is to establish minimum requirements and procedures for laboratory ventilation systems used to prevent overexposure of personnel to chemical contaminants generated within the laboratory.

The standard is currently being revised.  More than 200 attendees at a May 13 AIHCE roundtable listened as speakers described key elements of the standard and proposed revisions.  The presentations were followed with questions and group discussion.

Background of Current Standard
Lou DiBerardinis, Massachusetts Institute of Technology, Cambridge, provided background on the current standard.  The standard requires that each laboratory facility establish a Laboratory Ventilation Management Program and designate a "cognizant person" to coordinate and monitor the program.  It emphasizes the importance of management participation in the selection, design and operation of laboratory ventilation systems.

No specific recommendations have been made for a laboratory air exchange rate because the committee believes this is an inappropriate criteria to use for contamination control.  Much emphasis is placed on the laboratory chemical hood and other means of local exhaust ventilation.  The following key hood issues were discussed:

1. Recommended work practices, which include conducting all work at least 6 inches into the hood; positioning equipment so as not to block the exhaust slots; leaving sashes in place in the maximum closed position practical; and not using the hood for excessive storage. (This section is to be expanded to recommend keeping the sash height as low as practical during hood use and user movement effects and to require user training.) 

2. There is no recommended average face velocity; instead, a range of 80 fpm to 120 fpm is suggested. The committee emphasizes that face velocity alone is not a good indicator of performance, but recognizes that some guidance is needed. 

3. Both initial and periodic performance tests are required.  ASHRAE 110-1995 is the recommended test for purchase specification and initial evaluation, but other equivalent tests are acceptable.  Routine performance tests such as face velocity measurements and smoke visualization are required at least annually. 

4. The standard requires that new and remodeled hoods be equipped with a continuous flow-monitoring device.  It is proposed to extend this requirement to all existing hoods. 

The use of ductless fume hoods is discouraged for most applications.   Jack Price of Northeastern University in Boston described the specific conditions under which their use is acceptable.  This section of the standard will include requirements that these hoods pass the same containment tests as the standard chemical hood.  One participant suggested the committee review existing European standards.

	Several attendees commented on the pros and cons of VAV systems and urged the committee to provide detailed guidelines on selection and design.
	


Variable Air Volume Systems
Gerhard Knutson, Knutson Ventilation Consulting, Edina, Minn., discussed variable air volume systems.  The standard will be revised to provide additional guidelines on the minimum volume flow acceptable.  Two options are being considered: the NFPA recommends 50 CFM per foot of hood width or 20 percent of full open CFM, whichever is greatest.  The current standard is 10 percent of full open CFM.  Several attendees commented on the pros and cons of VAV systems and urged the committee to provide detailed guidelines on selection and design.   Few changes in requirements are expected in the section on manifold systems but more guidelines will be provided.

The recirculation of fume hood exhaust air is discouraged.   Recirculation of general laboratory room air is allowed only under specific conditions, which relate to the type of materials in use, the concentration of air contaminants generated by the "maximum credible accident," the type of air cleaning performed on the exhaust stream, the presence of a continuous air monitor and alarm system and the ability to bypass or divert the recirculated air to the atmosphere.   Recirculation of room air within the same space for the purpose of heating or cooling is acceptable.  The standards provide an extensive discussion of air cleaning.

Exhaust Stack Discharge
Victor Newman, Strobic Air Corp., San Diego, indicated that exhaust stack discharge should be in a vertical-up direction at a minimum of 10 feet above the adjacent roofline to prevent workers from looking directly into the discharge.  The discharge should be located with respect to air intakes so as to avoid reentry.

The discharge velocity is expected should be at least 3000 fpm, and there shall be no rain caps, goose necks or flapper dampers.   The exact height can be determined using ASHRAE design guidelines.  A quick method to check height will be included in an appendix.

The general requirement for directional airflow is that air should flow from areas of lower hazard to higher hazard.  Where airflow from one area to another is critical to exposure control, airflow monitoing devices shall be installed to signal or alarm a malfunction.

Relative volumes of supply air and exhaust to each room should be such that air flows through any opening, including open doorways, at a minimum velocity of 50 fpm and a preferred velocity of 100 fpm in the desired direction.  (This will be expanded to include the clarification letter issued by AIHA.)
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	The standard requires that each laboratory facility establish a Laboratory Ventilation Management Program and designate a "cognizant person" to coordinate and monitor the program.


Testing and Monitoring of Airflows and Control Systems
Tom Smith, Exposure Control Technologies Inc., Laly, N.C., discussed testing and monitoring of airflows and control systems.  According to Smith, records should be maintained for all inspections and maintenance activities and should be part of the laboratory ventilation management plan.  Initial and routine testing is recommended for all air cleaning devices, contaminant control ventilation systems, continuous monitoring equipment and directional airflow if appropriate.  A new section on commissioning will be included.

Glovebox Section Changes
Steve Crooks of Glaxo Wellcome Inc., RTP, N.C., discussed changes to be made in the glovebox section. These changes include:

1. Major revisions primarily as a result of comments received from the American Glovebox Society. 

2. Redefining a glovebox consistent with AGS definition and defining the size of a "laboratory-scale" glovebox for which Z9.5 would apply 

3. Z9.5 facing a decision whether to necessarily expand the section on ergonomics of gloveboxes or to defer to other references. 

4. An overhaul of the classification scheme.  Replacing the current A, B, C, D, E and F classification to a functional scheme (high containment medium containment, special case and isolation and containment). 

5. The use of work permits when any maintenance is to be performed on potentially contaminated sections. 

A new section on diversity will also be included in the standards. Diversity refers to the reduction of the maximum possible required exhaust capacity down to the minimum realistically possible exhaust capacity necessary to meet hood users' demands.  The standard will neither recommend nor prohibit this practice but will define conditions that shall be met if it is used.


DiBerardinis is with MIT in Cambridge, Mass


A draft of the standard is expected in 1999.  Copies of the current standard are available by contacting AIHA at 2700 Prosperity Avenue, Suite 250, Fairfax, Va. 22031; (703) 849-8888; fax (703) 207-3561.  AIHA serves as the secretariat for this ANSI committee.
