SUMMARY:
Fume Hood Face Velocity



PREFACE:
This is a summary memo from an internet list, bulletin board, http://list.uvm.edu/archives/safety.html where the topic of fume hood capture velocity was discussed by industrial hygienists.   These are the findings and summary of Robin Izzo.
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Thank you to everyone who responded to my question about fume hood face velocity.  As promised, the following is a summary of the information I received.
First, several people noted (and I agree) that face velocity is not the absolute measure of a hood's ability to provide adequate containment.  Smoke tests allow visualization of the air pattern in the hood and hood's ability to capture airborne contaminants.  For this reason, we have always done smoke testing in conjunction with face velocity measurements.  Tracer gas studies provide more quantifiable results. 

As far as "scientific evidence", several studies have been done over the years.  Most used smoke visualization or tracer gas studies.  Some were done for public information, others conducted at their own facilities for their particular hoods. 



Peter Zavon shared a summary of such studies (through 1984).  The basic conclusions drawn were that 100 +/- 20 % fpm was appropriate for most situations.   DuPont conducted studies in their facilities and found that their hoods had adequate capture at 60 fpm, but they had "perfect" laboratory conditions.   They have since changed their criteria to ~ 100 fpm. 



The EPA conducted a number of studies in the 70's and compiled a report that was not publicly released.  The studies used a number of methods, including smoke visualization, tracer gases and uranine dye.  Their conclusion was that 80-100 fpm is appropriate for most hoods.  Under optimal conditions, 60 fpm may be adequate. Velocities above 150 fpm result in turbulence problems. 



Mary Ann Solstad wrote...
Some 15+ years ago, at an ACS meeting in NYC, I saw a Swedish researcher's IR film of a worker in front of a hood.  At 60 fpm there was good capture, but when the researcher moved at all, there were back eddies.  Above about 120 fpm there were substantial back eddies, some up to the worker's breathing zone. 



Carol Poole supplied an excellent summary of governmental/institutional recommendations, as follows: 



NFPA 45, p. 45-26, section A-6-4.5: "Face velocities of ...80 to 120 fpm generally provide containment if the hood location requirements and laboratory ventilation criteria of this standard are met." 



ANSI/AIHA Z9.5, p.13, section 5.7: "Each hood shall maintain an average face velocity of 80-120 fpm with no face velocity measurement more than plus or minus 20% of the average." 



Prudent Practices, p. 178: "In most cases, the recommended face velocity is between 80 and 100 fpm.  Face velocities between 100 and 120 fpm may be used for substances of very high toxicity or where outside influences adversely affect hood performance...Face velocities approaching or exceeding 150 fpm should not be used, because they may cause turbulence around the periphery of the sash opening and actually reduce the capture efficiency of the fume hood." 



ACGIH Industrial Ventilation, p. 10-37 Table 10.35.1 Minimum recommendations...

1. Ceiling panels properly located with average panel face velocity <40 fpm. (10.35.2) Horizontal sliding sash hoods. No equipment in hood closer than 12 inches to face of hood. Hoods located away from doors and traffic ways.
* RECOMMEND 60 fpm

2. Same as 1 above; some traffic past hoods.  No equipment in hoods closer than 6 inches to face of hood. Hoods located away from doors and traffic ways.*
RECOMMEND 80 fpm

3. Ceiling panels properly located with average panel face velocity <60 fpm (10.35.2) or ceiling diffusers properly located; no diffuser immediately in front of hoods; quadrant facing hood blocked; terminal throw velocity <60 fpm. No equipment in hood closer than 6 inches to face of hood. Hoods located away from doors and traffic ways.
* RECOMMEND 80 fpm

4. Same as number 3 above; some traffic past hood.  No equipment in hood closer than 6 inches to face of hood.
RECOMMEND 100 fpm

5. Wall grilles are possible but not recommended for advance planning of new facilities.
RECOMMEND 100 fpm

* Hoods near doors are acceptable if 1) there is a second safe egress from the room, 2) traffic past the hood is low, and 3) door is normally closed.



So........
What our institution agreed to is the following criteria:
All fume hoods must demonstrate adequate capture per smoke tests and

Above 150 fpm:
Inadequate for laboratory use.

95-125 fpm:
Appropriate for all uses, including radioactive materials and particularly hazardous substances.

80-95 and 125-150 fpm:
Appropriate for manipulation of hazardous materials except radioactive materials and particularly hazardous substances.

Below 80 fpm:
Use approved on case by case basis, based on activities, placement of hood, smoke tests,etc. 

60-80 fpm:
Good for chemical storage.

By way of explanation, the 95 mark was chosen instead of 100 because our NRC license calls for a minimum of 95 fpm for radioisotope use.
Thanks again for everyone's help.  If anyone would like more information about anything I mentioned here, please contact me directly by e-mail or phone.

- Robin 



To subscribe to a mailing list, send email to: listserv@list.uvm.edu and include a subscribe command on the first line of your message.

For example if Joan Jackson wanted to join the safety list, the command would be: 
sub safety Joan Jackson 
