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SPECIAL LABORATORY FUME HOODS 
ACGIH's Industrial Ventilation, A Manual of Recommended Practice and ANSI/AIHA 
Z9.5 2012 provide standards for non-traditional laboratory fume hoods.  These hoods 
include perchloric acid fume hoods, walk-in fume hoods, biological safety cabinets, and 
glove boxes.  Biological safety cabinets (BSC) and/or glove boxes require separate 
design and installation criteria which shall be in conformance with the requirements 
outlined in National Sanitation Foundation NSF International Standard #49 (most current 
version), Class II  (Laminar Flow) Biohazard Cabinetry and "Biosafety in Microbiological 
and Biomedical Laboratories" (U.S. Department of Health and Human Services, 
publication no. CDC 93-8395). 

SUPPLY AIR 

The proper volume, distribution, and quality of supply air shall be provided to 
laboratories containing fume hoods.  ANSI/AIHA Z9.5 2012 and ANSI/ASHRAE 62 
provide the basic guidelines for these minimum standards.  Make up air (replacement air) 
should be equal to at least 95% of the volume exhausted from the laboratory.  This air 
shall not be recirculated from other laboratory areas.  Although laboratory supply air 
seldom requires air cleaning, ASHRAE provides technical information for the reduction 
of contamination from atmospheric dust and dirt, if necessary. 

Air supply systems for rooms containing chemical fume hoods shall not create room air 
drafts at the face of any hood greater than one half (and preferably one third) the face 
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EXHAUST STACK DISCHARGE AND EXIT VELOCITIES 

Exhaust stacks shall be designed and built to prevent recirculation of contaminated air 
from the fume hood exhaust system into the fresh air supply of the facility or adjacent 
facilities.  The effluent exhaust shall not be designed to reenter the building envelope.  
The stack shall also provide significant effluent dispersal so that effluent downwash does 
not occur at ground level.  They shall be designed and built with the latest applicable 
ASHRAE standard.  ASHRAE’s 2005 Fundamentals Handbook presents alternative 
methods for specification and evaluation of stack heights from laboratory hood exhaust 
fans. 

Effluent discharge shall at a minimum: 

1. Be directed to the atmosphere (unless treated for recirculation). 
2. Conform to federal, state, and local air emission regulations. 
3. Be released so that reentry of effluent from the discharging building or a 

surrounding building is reduced to allowable concentrations inside of the 
building.  Allowable concentrations shall be determined using information on the 
nature of the contaminants to be released, recommended industrial hygiene 
practice, and applicable safety codes. 
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measurements, flow visualization qualitative tests and possibly additional containment 
tests as warranted 

When a fume hood fails to meet acceptable performance requirements the hood will be 
declared out of service.  Fume hood systems that do not meet these requirements must not 
be used.  The responsibility for fume hood system evaluations lies within the Facilities 
Department. 

(e)4 ( r)-7 chedt   



E f f e c t i v e  A u g u s t  2 0 1 0 
 

 STANDARDS FOR THE DESIGN,  
CONSTRUCTION, MAINTENANCE AND  

USE OF LABORATORY FUME HOODS 
 

Lab Ventilation Standards v3.1 9/13/2016 Page 7 of 19 

FLOW VISUALIZATION QUALITATIVE TESTS 

Flow visualization qualitatively tests a hood's ability to contain vapors.  This test consists 
of a small local challenge (use of a smoke tube or dry ice) and a gross challenge (use of a 
smoke candle or smoke generator) to the hood.  Smoke released in the hood is visually 
monitored to determine if hood or associated duct work leaks during operation. 

Containment must be verified for all hoods using a minim of one of the described visual 
methods (i.e. smoke tube or dry ice).   Poor results would dictate that advanced testing 
protocols using tracer gas containment test methods, including the ANSI/ASHRAE 110 
“Method of Testing and Performance of Laboratory Fume Hoods” may be employed in 
certain instances where hood performance is questionable during operation. 

FACE VELOCITY MONITORING 
All fume hoods shall include some means of monitoring face velocity with a visual and 
audio alarm.  After the laboratory air handling system has been balanced, the "low-limit" 
of the air velocity and/or static pressure sensors shall be adjusted and set to activate the 
alarm whenever the face velocity of any fume hood falls 10% or more from its baseline 
average face velocity with the sash at 18”. 

 PROCEDURES FOR TESTING FUME HOOD SYSTEMS 

1. General room ventilating systems, both supply and exhaust, including fume hood 
exhaust, must meet Facilities Planning Design Specifications and shall be in full 
normal operation.  Airflow systems in the laboratory shall be properly tested and 
balanced prior to this test.  This includes calibration of airflow controls, 
calibration of automatic temperature controls, balance of supply air, etc.  
Laboratories must be under negative pressure relative to corridor unless special 
design conditions prevail. 

2. Hoods are tested in fully open position, half-open position, and 25% open 
position. 

3. All other hoods in the same room are in half-open position. 
4. All other hoods on the same floor exhaust system are in half-open position. 
5. The hood being tested should be empty. 
6. The doors to the laboratory will be closed. 
7. When adjustments are made to hood sashes, supply and exhaust air in the room 

will be allowed to stabilize before testing is done. 
8. Hood monitor is calibrated and not in alarm. 

Determination of Average Face Velocity for Variable Air Volume (VAV) Hoods  
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lpm: liters per minute (ANSI/ASHRAE 110, 1995)  

Makeup Air: outside air drawn into a ventilation system to replace exhaust air 
(ANSI/AIHA Z9.5, 2003).  Makeup air MUST always be provided when any exhaust 
system is designed and installed.   

perchloric acid hood: a fume hood constructed with water wash so it is safe for use with 
perchloric acid or other reagents that might form flammable or explosive compounds 
with organic materials of construction (ANSI/AIHA Z9.5, 1992).   

Recirculation: air withdrawn from a space, passed through a ventilation system, and 
delivered again to an occupied space (ANSI/AIHA Z9.5, 2003).   

Reentry: The flow of contaminated air that has been exhausted from a space back into the 
space through air intakes or openings in the walls of the space (ANSI/AIHA Z9.5, 1992).   

Replacement Air: see makeup air  

Return Air: air being returned from a space to the ventilation fan that supplies air to a 
space (ANSI/AIHA Z9.5, 2003).   

Special Purpose Hood: an exhaust hood, not otherwise classified, for a special purpose 
such as- but not limited to - capturing gases from equipment such as atomic absorption, 
gas chromatographs, liquid pouring or mixing stations, and heat sources (ANSI/AIHA 
Z9.5, 2003).   

Variable Air Volume Fume Hood: a fume hood designed so the exhaust volume is varied 
in proportion to the opening of the hood face by changing the speed of the exhaust blower 
or by operating a damper in the exhaust hood (ANSI/AIHA Z9.5, 2003).   

Velocity: speed and direction of motion (ANSI/AIHA Z9.5, 2003).   

Walk-in hood: a fume hood designed to be floor mounted with sash and/or doors for 
closing the open face (ANSI/AIHA Z9.5, 2003). 
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Appendix C – LOCAL EXHAUST VENTIL ATION 
SYSTEMS TESTING, BAL ANCING, AND OPERATIO NAL 
CHECK LIST 

Item 
No. 

Local Exhaust Ventilation Systems Testing, 
Balancing, and Operational Check List 

Date 
Completed 

1. General room ventilation requirements for laboratory and 
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Item 
No. 

Local Exhaust Ventilation Systems Testing, 
Balancing, and Operational Check List 

Date 
Completed 


