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The current Man Test protocols used by the National Institute for Occupational Safety and
Health for the certification testing of self-contained breathing apparatus (SCBA) do not provide
continuous real-time information on the performance of these devices during actual use.In
addition, current protocols do not test human subjects at the same absolute work rates but at

rates that vary according to the subjects’ body weights. This study was conducted to evaluate
revised “Use Test” protocols proposed by the U.S. Bureau of Mines, which are normalized to
subjects’ body weights.No differences in duration were observed among the three body weight
categories for the multiple work rate Use Test 2. It was concluded that the proposed Use Test

protocols could form the basis for eventual recommendations to revise the current Man Tests for

SCBA performance evaluation.

he purpose of this study is to demonstrate

the feasibility of using updated test meth-

ods and protocols for the human testing of

self-contained breathing apparatus (SCBA).
There is general agreement among respirator re-
searchers, users, and manufacturers that the cur-
rent Man Tests described in 30 CFR, Part 11,1
are in need of revision.!>”) The stated purposes
of the current Man Tests are to (1) familiarize
the wearer with the apparatus during use, (2)
provide for a gradual incrcasc in activity, (3)
evaluate the apparatus under different types of
work and physical orientation, and (4) provide
information on the operating and breathing
characteristics of the apparatus during actual
use.(t)

The current protocols for Man Tests 1-4
do not adequately fulfill purposes 3 and 4.
Real-time monitoring was not technically fea-
sible when these standards were written; con-
scquently, monitoring currently occurs only
during specified 2-min periods of inactivity.
During these periods of inactivity, all the mea-
sured physiological variables (respiration rate,
mouth pressure, temperature, and inspired
CO, concentration) decrease significantly.
Research by Bernard et al.”® indicates that
within 30 sec of termination of moderate-in-

tensity excrcise, minute ventilation decreases
30% and pressure at the mouth drops 50%.
Therefore, the continuous monitoring tech-
nique vsed in this study was of benefit to the
participants, by monitoring their safcty, and to
the investigators, by providing continuous
real-time information on respirator perfor-
mancce.

In addition to a lack of continuous monitor-
ing, current Man Test protocols do not consis-
tently test subjects at the same absolute work
loads. The proposed Use Test protocols pre-
scribe different treadmill scttings for several
ranges of body weights, providing for consis-
tent absolute work loads regardless of body
weight.

A previous literature review® omitted several
recent cxperimental and demographic stud-
ies®™!? that are rclevant to the currently pro-
posed Usce Test protocols, These studies fall into
two distinct categorics: physical characteristics of
SCBA users and metabolic rates of SCBA users.
Each is discussed scparately.

PHYSICAL CHARACTERISTICS OF
SCBA USERS

Mctabolic rate, as measurced by oxygen con-
sumption (V0,), has bcen shown by
Kamon ct al./*) to vary by as much as 30% be-
tween 50th and 95th percentile miners. It is
apparent that SCBA performance during the

AIHA JOURNAL (56) December 1995 1195

-
T
g
=
w
ol
m




