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Fire behaviour and occurrence of fire in enclosures pro-
tected by oxygen reduction systems
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Hypoxic air systems or ORS (oxygen reductions
systems) are used to reduce the occurrence of
ignition and possibly to reduce the fire growth by
means of a lower oxygen level in the ambient air.
Usually a system with an oxygen content of about
15% is installed as a compromise between the level
of fire protection achieved and health aspects. This
study shows that current methods to determine the
oxygen level of ORS are not sufficient to determine
the correct oxygen levels and as such the overall fire
risks when applying these systems.

Background of the projekct

The primary purpose of oxygen reduction systems (ORS) for fire
safety applications is to create an environment of sufficiently low
oxygen concentration to prevent, or significantly inhibit, fire initiation,
development and spread. The basic operating principle of ORS for fire
safety applications is to displace the ambient oxygen in an enclosed
environment with one or more nitrogen generators.

In practice, however, the level of protection obtained depends on the
selected oxygen concentration. The lower the oxygen content, the
higher the fire protection level. This, in turn, must be weighed against
the negative health effect that a reduction in oxygen content means

for persons staying in the protected areq, see below.
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Usually a system with an oxygen content of about 15% is

installed as a compromise between the level of fire protection
achieved and health aspects. However, an oxygen content of 15%
does not generally prevent the onset of fire. Usually, fire can still
occur and further spread at these oxygen levels. For this reason, more
information is needed on the behaviour of materials and products at

these levels of oxygen.

Obijectives

The overall objective of the project is to obtain such information,
which allows the effects of installing a system of reduced oxygen
content to be assessed and quantified, which, with today’s know-
ledge mode, is not possible. This means that the system’s effect on
fire safety and fire protection in a protected area can be determined
and quantified, ensuring that the correct level of protection against

fire is obtained.

Methods and Content of the project
In order to achieve the objectives of the project, the following
methods were used: literature studies, interviews, fire experi-

ments and technical analysis.

The project contained the following subprojects:

1. Literature study (complemented by a study done for
NFPA Research Foundation)

2. Experimental Data
Risk Analysis
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