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A study on diving work load

Masaharu Shibayama*, Tetsuya Mizuno**,
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According to the analysis of diving profiles and
real working conditions of divers, underwater
work was proved to be considerably hard and to
give heavy stress to workers. So, in this paper,
through the study of diving work, regression
equations were introduced to evaluate the real
work load. While the mechanical pressure resis-
tances of five different types of SCUBA regula-
tors were examined both in dry and wet condi-
tions from 1 to 6 ATA (Atmospheres Absolute).

Voz max decreased 14% by using SCUBA regu-
lators due to mechanical expiratory resistance.
Fin—swimming decreased \./'02 more significantly
as 28%. Due to the effect of pressure resistance
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of regulators, it is predicted that, if the diving
depth is shallower than thirty meters, respiratory
cycle should be kept within 30/min., and tidal vol-
ume should be under 2 liters. If the diver is for-
ced to work under such condition as his heart
rate reaches 150 beats/min., Vo, max will
decrease 23%. (author’s abstract)
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Subjects Age,yr Height,cm Weight,kg Experiences, yr

1 33 177 82 15

2 28 171 60 2

3 28 173 64 9

4 20 179 75 2

5 35 158 60 8

6 49 170 69 7

7 48 170 70 8
mean 34.4 171.1 68.5 7.3
SD 10.7 6.7 8.0 4.4
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R2 RUEBHATCH 2 RAFEROTRBEERIELENEL
Heart Rate . Vo . Ve RR . .VT
beats/min liters/min liters/min  breaths/min liters
(STPD) (BTPS) (BTPS)

Bicycle 185+18.8 3.22+0.58 98.4%+17.2 44.0+4.3 2.46+0.42
Regulator 183+14.3 2.77+0.57 80.4+13.2 31.1%£7.4 2.66+0.49
fin-swimming 167+19.7 2.33%+0.36 62.1%+ 7.1 —_— —_—

mean+*SD ; Bicycle=work load by bicycle ergometer ; Regulator=work load by bicy-
cle ergometer using the regulated apparatus of SCUBA for their breathing : fin-swim-
ming=work load by fin—swimming;\'/oz'—‘maximal oxygen uptake;‘./5=ventilation;

RR=respiratory rate ; V:=tidal volume ;n=7
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£ (Vo) BIUESHE (RR) OFER, Vi i,
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HEEA~DORL L EBHAMIC L 5 ERERIE, &
A LFAE (HRmax) OFHET, 2 1 F(185 bea-
ts/min) ¥ X U8 2 B (183 beats/min) & % 2%
BdbNicD3, 25 38 (167 beats/min) Dfin-
swimming IR\ T, F1RLI 2B EHEL
T#990% % T L A HRmax ® FEBRBD b
ot (P<0.05),
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Resistance
type of the (mmH,0)
respirator Expiratory Inspiratory
pressure pressure
J Valve 85.1+17.4 35.9+1.9
SCUBA 121.2+49.9 35.7%8.1
Regulator

mean+S.D., J Valve: Bicycle, SCUBA Reg-
ulator : Regulator

WMEL o7 (P<0.02),

RABEE (Vo max) KowThE 1, 2, 3

BEBEREVELZRLL, Tk, BATERK

(RRmax) 1%, %13 D44.0 breaths/min i&%f
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fExRL7(P<0.01), Vo DfEIX, 8 15032.46
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T, J Valve 238 1 BEDOETH b, SCUBA reg-
ulator B2 HOETH B, BEEFZ, F1RX
V2R LEDEIDD ORI, BRI E 18

(85.1mmH,0) =xt LT 2 # (121.2mmH,0)
DEBIEVZ &R (P<0.05),
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B> 5 F¥HEL, 12~40 breaths/min ® RR T
3, BIFOEHNDOFHBEL, 50~60 breaths/
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x4 BEIEHEEILFaL—F2-DFEHEIL
(1ATA, n5, V::21)

RR (breaths/min)
12 20 30 40 50 60

expiratory 247 441 604 747 944 110.3
pressure 49 101 106 11.0 194 328

Air
inspiratory 54.0 642 67.6 791 853 955
pressure 173 228 255 337 369 436

expiratory 98.3 118.7 132.0 152.7 176.7 212.6

pressure 135 11.7 175 183 321 217
Water

inspiratory 358 41.3 53.6 612 737 829

pressure 185 295 26.3 30.8 38.7 427

upper value:mean, lower value: +S.D.
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KIEBEE T, &K 1,060mmH,0 ¥ TER L7,
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e : Bicycle y=3.19X -41,6 r=0,943
o : Regulator y=1.86X +9.96 r=0,595
% Voz max

(%)
100 0 00 0O e eqge, e

Regulator
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60 +

40+
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} +
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E4 % of Vo, max & RR D%
m.7)
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£ 1Rk LT, 5 3 #%, HRmax OF#HET
0% DENERRL, 22, Vo, max D& b3
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Bk (Vo) #3A—#tE ORT RABRER &
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b DR 4 THB, KEOmM B2 eBHE&D 30
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D BEE T FHFRE & Tn o T,

¥7:, % of Voymax & HR E&HBE L d 0
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regression lines :

@ : Bicycle y= 0.65x -43.7 r=0.836
QO : Regulator y= 0.65x -36.2 r=0.828
A : fin-swimming y= 0.64x -25.5 r=0.835
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