Assessment of Ventilation Requirements 

Nitrogen is the main component of air and is present at approximately 78% by volume (oxygen is approximately 21% and argon 1%). Any alterations in the concentrations of these gases, especially oxygen, have an effect on life. In the case of liquid nitrogen, there is a risk of asphyxiation where ventilation is inadequate and the nitrogen gas evolved can build up and displace oxygen from the local atmosphere. An atmosphere containing less than 18% oxygen is potentially hazardous and entry into atmospheres containing less than 20% should be avoided.

Oxygen deficiency resulting from all power to ventilation sources to fail (i.e. fire) or  a large spillage of liquid nitrogen or sudden rapid release of nitrogen gas from a pressurized vessel would cause the O2 level to drop to 19.5% (minimum workplace O2) in the room.
The resulting oxygen concentration [in the room] is calculated using the formula: 
Resulting Oxygen Concentration (%)

%O2   =   100 x Vo
                    Vr
Where, for nitrogen:
Vo   =   0.2095 (Vr - Vg)
Vr   =   room volume (m3)
Vg   =   maximum gas release, which is the liquid volume capacity of the    
           vessel V x gas expansion factor
Example:
A pressurized liquid nitrogen vessel of 100 litre capacity located in a room 2.8 m x 5.0m x 10.0 m loses vacuum suddenly and vents its contents to atmosphere in a very short space of time:
Vr = 2.8 x 5.0 x 10.0 = 140 m3

Vg = 100 x 683 = 68300 litres =  68.3m3

Vo = 0.2095 (140 - 68.3) = 15.02
%O2 = 100 x 15.02 = 10.7% 
                    140

The oxygen content of the room is halved to 10.7%.
If the calculation suggests an oxygen content of less than 18% then the following should be considered:

· site the vessel outside the building and pipe liquid nitrogen to the point of use. 

· or pipe the pressure release valve and bursting disc to vent the gas to the outside of the building. 

· and / or fit a permanent oxygen depletion monitor and fit a forced ventilation system. 
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