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Abstract The purpose of this study was to identify and analyze the rate of change of air respirator consumption
based on field fire fighting activities, The results of the experiment are as follows. The mean air consumption of
the Five subjects was 15.56 L/min when standing still, 32.43 L/min when walking with normal pace, 43.07 L/min
when the fire hoses was expanded and arranged, 55.28 L/min when climbing stairs, The situation of running up
the stairs and hitting the hammer continuously increases to 127.14 L/min, which means that the consumption of
air increases according to the energy consumption. Despite being the oldest, Experimental subject A was 13.23
L/min when standing still, 29.33 L/min when walking normally, and 41.08 L/min when the fire hose was
deployed and arranged. This is a result of familiarity with deep and slow breathing methods. The average
respiratory use rate of subjects D was 63.58 L/min. The reason for this is that obesity seems to increase the air
consumption, and it is considered that the physical strength is exhausted by the action of the hammer, which
has a greater influence on the increase of air consumption. The subject E had significantly lower air respiratory
use rate of 49.90 L/min. The reason for this is that the age of E is the youngest among the subjects, and it is
presumed that it possesses strong physical strength.
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Z 1. 3715 &7|(SCA 680)2] ¥
Table 1. Specification of air respirator (SCA 680)

Withstan—-d
Cylinder . . Maximum ing .
Form Conten-t | Material Weight Charge air filling Pressure Alarm start Stop
. amount pressure pressure
e pressure test
pressure
Compressed air
two-stage Carbon 4.2kg
decompression 684 . (All 2,040 ¢ 300bar 500bar H5bar 10bar
. Fiber .
positive weight 8kg)
pressure type
T7NEENE sk AAH Ak wA Hoh m 27557 AM2A|IZte ASHTM
A obHS 9Ete] 201 1% oo 7 HS WA
Yoot Aol AHolrh. H FuUop Algkgsa L AR 44
S o] g AFE doge Tk AN B4 A o] e Fa AU 58S A
o] FEH Aol Y= Afolls Wl B o2 ALY Aol 1dA 203 7HA A A
& ZHgstofof gt 37557 28 Folle= EEast oz AT AdgEEE 20t o4 500
A He S ot da =gA $F5H AR 7Hs M A AR EE thstAl A AT
AlZbS A%EE 4 QA0 shA It gd o g AFRA, =8 o] A%
glof & 4= & Agsoltt 53 #H, A%, ¥, vl
HIA AR, g, A, 0 So] 9om Brbsan
2 3 29 o] AAEE FAskelth AT A
Wit AE2 4344, A 432 1024, A7 176cm,
AsL T3kgo| ATh
H 2 MEtfMAte] E4
Table 2. Characteristics of Subjects
. Age Height Weight Field Experiene Health
Subject Sex ..
(cm) (kg) (Year) Condition
A Male 56 175 63 20 Normal
B Male 51 177 72 15 Normal
C Male 45 178 I6) 10 Normal
D Male 37 172 88 5 Normal
E Male 28 168 62 1 Normal
Average Male 434 176 73 10.2 Normal
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Table 4. Changes in air consumption due to fire fighting activity type and breathing method
When 65mm Fire
‘When you walk L When Jump up the
When hose When climbing . .
. . . on a Normal ) ) stairs and hit them Average
Subject standing still deploying and the stairs ) .
) pace - ) with a hammer. (£ /min)
(£ /min) i organizing (¢ /min) )
(£ /min) ) (4 /min)
(£ /min)
A 13.23 29.33 41.08 58.50 129.80 54.39
B 16.65 30.48 4396 51.45 122.80 53.07
C 15.01 31.40 42.63 52.30 121.40 52.55
D 19.04 3825 4584 65.85 14890 63.58
E 13.89 32.69 41.84 48.30 112.80 49.90
Average 15.56 32.43 43.07 55.28 127.14 54.70
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