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Loss Control Insight 
Ventilation 

Work activity or the presence of harmful substances in industrial environments frequently produces airborne 
contaminants. These contaminants can be controlled by isolating them from the breathing zone, substitution of 
a less hazardous substance or process, or by providing adequate ventilation. Ventilation is one of the most 
common engineering control methods, and can be defined as the movement of fresh air into a space in order to 
replace contaminated air and/or control the temperature in a space. 

Natural ventilation usually does not provide a sufficient volume of airflow to ventilate enclosed spaces, or to 
promptly remove highly toxic airborne contaminants from breathing zones. Mechanically aided ventilation, 
measured in cubic feet per minute (CFM), is generally classified as either "dilution" (consisting of a supply and 
exhaust system) or as "local exhaust." A properly designed local exhaust system located at the source of the 
contamination is extremely effective in removing contaminants. 

The effectiveness and efficiency of supply and exhaust fans will depend upon the volume of air that is moved in 
conjunction with the proximity to the contamination source. The following principles and safety controls should 
be considered whenever ventilation systems are utilized: 

• A supply fan with a diameter of 1 will produce approximately 10% of its face velocity at a distance equal 
to 30 diameters from the face opening. 

• An exhaust fan with a diameter of 1 will lose approximately 90% of its face velocity at a distance of 1 
diameter from the exhaust opening. 

• The use of ducting systems will improve circulation and minimize airflow losses. 

• Make-up air should be provided where exhaust systems are operating. The make-up air source point 
should be located so that only fresh, contaminant-free air is introduced into the working space. 

• Never use pure oxygen to ventilate a space. An oxygen-enriched atmosphere is extremely explosive. 

• Know whether the airborne vapor contaminants you are trying to remove are heavier or lighter than air 
(which has a vapor density of 1). This will assist you in properly locating exhaust fans at the most effective 
height. 

• All fan motors and control equipment utilized to move combustible or flammable vapors should be of the 
explosion-proof type. The metallic parts of air-moving devices, including fans, blowers, jet-type air 
movers, and ductwork should be electrically bonded to a grounded structure.  

VENTILATION - AN IMPORTANT ASPECT OF WELDING SAFETY  

The fumes produced in a welding operation can be hazardous to the welder or workers in the near vicinity. 
Reducing the exposure to fumes through an effective local exhaust or area ventilation system is the first line of 
defense in preventing discomfort or illnesses from toxic welding fumes. 

Respirators are another means of reducing exposure. This personal protective equipment should be considered 
a temporary process until more appropriate measures to control the exposure are in place. However, when the 
level of the exposure cannot be entirely eliminated by an exhaust ventilation system, some form of respiratory 
protection will be required when welding is performed. Highly toxic or concentrated welding fumes may require 
the welder to use a supplied air hood-type respirator, no matter what type of ventilation is in place. 



 

 

Testing equipment is needed to effectively evaluate the levels of toxicity welding fumes emit. Many toxic fumes 
are colorless and odorless, and chronic effects of overexposures may not be immediately detectable. Harmful 
levels of welding fumes cannot be determined by relying on your body's senses. You may see smoke in the air, 
smell an irritant and not be adversely affected. In order to accurately determine the level of the contaminants 
present, air quality testing equipment in the way of air sampling pumps are placed in the area and on the welder. 
This equipment pulls air through a filter for a specified amount of time. The sample is then evaluated at a 
laboratory to determine the levels of the exposure. 

The degree of exposure present determines which type of ventilation system is most appropriate. In field 
locations, such as construction projects and shipyards, 'sucker' hoses can be set up to pull fumes from the 
welding zone. Welding booths with local exhaust hoses at each station gives the welder some flexibility and 
mobility in performing the operation. In situations where the welder must go to the work area (due to size, weight 
or the unwieldy configuration of the work piece), portable exhaust systems could be an option to consider. In 
some situations, laboratory-type hoods may be used for ventilation. This type of system creates a high velocity 
exhaust vacuum within an enclosure. Using Laboratory-type hoods allow only the welder's hands/arms in the 
enclosure while welding is being performed. 

Determining the needed ventilation and/or respiratory protection must be taken very seriously. Systematically 
evaluate the process, exposures and possible controls to determine which will help ensure providing an 
employee a safe place to work. 

Once protective measures have been determined, it is the responsibility of each welder and their supervisor to 
make sure they are being used properly. Taking a proactive step in reducing your exposure to welding fumes is 
the professional approach to working as a welder. 

 


