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Abstract

The consumption rate of respirators and heart rate of fire and rescue personnel were studied un-
der different typical tactical movements, such as moving with heavy load on flat ground, carrying
stretchers to save people, rescuing maintaining a low profile, moving in limited space, and climb-
ing with a heavy load. The results showed that the emergency ventilator used more air and the
participants’ heart rates increased faster than normal, reaching their maximum heart rate at 37
seconds for moving with a heavy load on flat ground and 26 seconds for climbing with a heavy load,
the maximum values were 132 BMP and 178 BMP, respectively. In addition, the increase rate was
slowest when rescuing maintains a low profile. The heart rate of all the subjects increased rapidly
at first and then leveled off with the progress of tactical movements. This study provides theoreti-
cal guidance for the actual use of air breathing apparatus in fire scenes.
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Figure 1. (a) Moving with heavy load on flat ground; (b) Carrying stretcher to
save people; (c) Low position search and rescue; (d)~(e) Moving in limited
space; (f) Climbing with heavy load
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Table 1. The variation of air respirator parameters and consumption rate under different tactical movements
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DOI: 10.12677/jsst.2022.103009 74 GEIHA


https://doi.org/10.12677/jsst.2022.103009

FHR %

32. NEEARET, HBAKIRASDRHZN

TH B RBAR N AAEEAT A R MR RS E NI ZR, A&l 2 Pros. ATRAEH, Il 0 %5
IR BIE AT R ORI, UL E B, ORI R P, ORI (E
B o

IR B RS T AR BEAT P 0 AT I, IZ 253 BEHE K, /0% M\ 80 BMP iig Tt % 125 BMP.,
WM ETEEPRE A, LRETRE, FH0E 122 BMP,  H A GRS AT RE A2 I 5 T
TSP IE RN o AT RSB, Il O R R 5P s S A B . AR, FEIE 3]
B30 23 AR R A 38 I8 P2 Ty 21) 125 BMPo 43R4HZERNIS, Il O R PRE M 81 BMP JHim 2
141 BMP, BE)5iZ#ETiaE. AR MATHER, MalE LR IR REE), X552 ThRes
WG R GRG0 1(d), K 1)K, R hRY) 152 BMP, Z#t{T i E gk, h1iazh
SR SURIIE R, R R TE R IE Sh B 7 B AR R, LR IGE T S & 175 BMP. FEE KR
TR SEAS, 0o 3BT T B o

180 - s, —— T
—— HIHA
—— AR
160 F - PXA]ZE?@
v —— fE M
& \
= 140
e
<120}
100
80 " 1 L 1 n 1 " 1 "
0 50 100 150 200 250

S 1Al (S)

Figure 2. The change of heart rate of fire and rescue personnel during different
typical movements in normal circumstances
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Table 2. The variation of air respirator parameters and air consumption rate under different tactical movements in emergency
circumstances
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Figure 3. The change of heart rate of fire and rescue personnel during different
typical movements in emergency circumstances
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