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Introduction

Filter respirators are personal protective equipment, advised for use in
contaminated atmospheres. Various types of respirators are available and their
protective capacity differs depending on construction and filter type. Basically,
the inhaled air passes through a filter via the facemask to the lungs of the
wearer. The protection offered to the wearer depends on filter properties and the
sealing of connections, tubes, valves and mask. Various types of tests are
designed to measure and classify the performance of the different pieces of a
respirator equipment. Assuming that other parts of the respirator are tight and
the mask is optimally fitted to the wearer, the final protection level offered to the
wearer is the capacity of the filter to stop/absorb the contaminant,

Filters are tested at defined flow rates in order to simulate the dynamics of a
human breath. In Europe the level is 95 I/min (EN143). This level should
correspond to a low to moderate physical work load. However, during an
inhalation the flow pattern is not constant, but a dynamic function of the
breathing work and the properties of the airways. Assuming a sinusoidal shape
of the breathing phase the curves in the graph of figure 1 can represent the
inhalation and the expiration phase. The mean flow rate during inhalation (and
expiration) is 1/3.14=0.32*V, where V is the top value (1 in the figure). The
peak flow rate is the differential of the Sin-function. This is equal to 1*V and is
found when the curve crosses y=0.During light to moderate work a breathing
minute volume around 30 I/min can be expected. If the mean breathing minute
volume is 30 I/min, the peak flow rate with this pattern is 94 I/min. This is
probably the reason for choosing a test flow of 95 I/min.

However, breathing pattern is often not sinusoidal. During higher work
intensities and during talking the inhalation phase becomes steeper and the peak
flow rates higher. Studies have reported peak flow values way above 95 I/min
during work with filter respirators (Dunn 1996), in particular in association with
strenuous, physical work. The introduction of fan-supplied positive pressure
respirators create conditions that facilitates the inspiratory work and allow for
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Equipment

A fan-supplied positive pressure breath responsive respirator (SE400 AT
system; S.E.A.) was used with AB EP3 Combination filter. The respirator has a
built-in flow meter that is based on pressure transducers.

Subjects

Ten subjects (5 male and 5 female) consented to participate in the study after a
description of purpose and procedures. Anthropometric details are given in table
1. They were instructed in the details of the study and were allowed to stop at
any time whatever the reason. The activities and exposures were so designed
that there would be no need for special physiological break criteria.
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