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Examination of gas consumption rate and residual pressure for safe
diving survey

Takashi Tetsu”, Masako Nakamura?

Abstract

The aim of this research is to determine appropriate gas consumption rate for safe diving
through the reading of residual pressure values from unconsumed gas in a diving cylinder at the
ends of diving. From the point of views of some risks during the diving activities, the appropriate
control of the gas consumption rate should be required. We measured the gas consumption rates
under the various conditions of the different activities in waters, in combination with the analysis of
detailed diving records. This study provided basis for determination of permissible range and
minimum of the residual gas volume under various working conditions in waters.
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fE1, BH L7 RMV. & ZDREEZE (rest),
B (light), " (mod), E/E (heavy) &t L

b0 THD (BHEEE, 1987). #Hxhir—
FIIFIEKBRIR R 4% T IREfE, KB 7% £ D ELH#
BH B2, ZOREORKEOETHERDE
PR T 2 LICE-T, EDT A=, FfEL,
ED &S BBKIEFHEEITT- TS, B X ZHM
TEZ, HIcEL T, ZNFROFEEICBT
5455 A N —DZRGIHEMEA & L TERDOEHICH
WL 7z,

S

KA X, HAWICIHIC2ET>TWw 3,
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HEIZHART, 2 HHD 2 RMV OfEHE W & A
N—53%\» (Table 2).

X1z, Research 2 T, 2 HE @ RMV I i i
72 A0 53 4 72 v» (Table 3). Research 3 T 3,
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Table 1 Oxygen Consumption and RMV (respiratory minute volume) at Different Rates GH&E)E, 1987)

WORK RATES DETAILS RVM (L/min) 0, intake (L/min )
L Sleeping 6 0.25
REST Siting Quietly 7 0.30
Standing Still 9 0.40
TR Walk 2 mile 13 0.6
LIGHT Swim 0.5 knot 16 0.7
HhEE Walk at speed of 4 MPH 27 1.2
MODERATE Swim at speed of 0.85 knot 30 14
HE¥ Swim 1 knot 40 18
HEAVY Running § MPH 50 2.0
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Table 2 Resarchl Respiratory Minute Volume and states

Diver Div.Nol Div.No2 Div.No3 Div.No4

RMV State RMV State RMV State RMV State

A 222 light-mod 133 light 253 mod 253 mod

B 244  mod 117  rest-light 240 mod 240 mod

C 222  light-mod 158 light 240 mod 253 mod

D 189  light-mod 218 light-mod 186  light-mod

E 114  rest-light 108  rest-light 213 light-mod 186  light-mod

F 204  light-mod 216 light-mod 178  light

Table 3 Resarch2 Respiratory Minute Volume and states

Diver Div.Nol Div.No2 Div.No3 Div.No4

RMV State RMV State RMV State RMV State

A 211 light-mod 189  light-mod 200 light-mod 198 light-mod

B 21.1  light-mod 188  light-mod

C 16.7  light 200 light-mod 200 light-mod 198 light-mod

D 133 light 144  light 133 light 100  rest-light

E 16.7 light 178  light 182  light-mod

F 156  light 20.2  light-mod 250 mod

Table 4 Resarch3 Respiratory Minute Volume and states

Diver Div.Nol Div.No2 Div.No3 Div.No4

RMV State RMV State RMV State RMV State

A 181 light-mod 21.7  light-mod 191 light-mod 145 light

B 227  light-mod 235  light-mod 202  light-mod 232 mod

C 22.7  light-mod 180 light 191 light-mod 21.7  light-mod

D 243 mod 180 light 165  rest-light 107  rest-light

E 175  light 141 restlight 141  restlight 158 light

F 20.7  light-mod 274 mod

G 184  light-mod 234  light-mod

H 205  light-mod 238 mod 20.7  light-mod 26.7 mod

Table 5 Resarch4 Respiratory Minute Volume and states

Diver Div.Nol Div.No2 Div.No3 Div.No4

RMV State RMV State RMV State RMV State

A 194  light-mod 194  light-mod 19.3  light-mod 172 light

B 194  light-mod 183 light-mod 181  light-mod 204  light-mod

C 194  light-mod 194  light-mod 181 light-mod 16.1 light

D 167 light 190 light-mod 203 light-mod 151  light

E 172 light 160 light 168  light 182  light-mod

F 295 mod 240 mod 254  mod 229  light-mod
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Table 6 Resarchb Respiratory Minute Volume and states

Diver Div.Nol Div.No2 Div.No3 Div.No4
RMV State RMV State RMV State RMV State
A 170 light 14.3  light 159 light 165  light
B 190 light-mod 181 light-mod 178  light 212  light-mod
C 160 light 230 mod 19.2  light-mod 212  light-mod
D 188  light-mod 161 light 192 light-mod 169  light
E 212  light-mod 257  mod 19.2 light-mod 193 light-mod
F 271 mod 227  light-mod 172 light 26.2 mod
Table 7 Resarch6 Respiratory Minute Volume and states
Diver Div.Nol Div.No2 Div.No3
RMV State RMV State RMV State
A 172 light 158 light-mod 21.6 light-mod
B 19.2  light-mod 16.7  rest-light 216 light-mod
C 192  light-mod 140 restlight 21.6 light-mod
D 133 light 118  rest-light 19.1 light-mod
E 153 light 211  light-mod 24.0 mod
F 224 light-mod
Table 8 Resarch7 Respiratory Minute Volume and states
Diver Div.Nol Div.No2 Div.No3 Div.No4
RMV State RMV State RMV State RMV State
A 16.7 light 158 light 160 light 180 light
B 226  light-mod 180 light 214  light-mod 270 mod
C 226  light-mod 171  light 214  light-mod 216 light-mod
D 170  light 178  light 156  light 200 light-mod
E 220  light-mod 333 mod
F 19.8  light-mod 295 mod
G 229  light-mod
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