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Environmental stress on operators of a one
atmospheric diving system (research submersible
Shinkai-6500 and one atmospheric diving suit Newtsuit ).

Nobuo NARAKI*? Motohiko MOHRI**

The environmental conditions of operators in a one atmospheric diving system (research
submersible, submarine and one atmospheric diving suit) seem to be stress free compared
with normal diving, where the human body is exposed directly to hydrostatic pressure depending
on the dive depth, and it needs adaptation to high pressure conditions during diving and
long decompression time to return to the surface. The thermal conditions of the research
submersible Shinkai-6500, Shinkai-2000 and one atmospheric diving suit “Newtsuit” were re-
corded and the heart rates of their operators were measured during their diving operations.
The environmental conditions of the submarine crew of MSDF were analyzed with publications.

At a depth deeper than 1000m, the sea water temperature 1s below a few degrees Celsius,
though the gas temperature in the research submersible cabin did not go down to below
20C. The crew were severely cooled by radiation from the cold inside surface of the pressure
hull, in spite of the mild gas temperature ambience. During the diving operation in tropical
regions or during summer In temperate regions, until the submersible and Newtsuit went
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down to a few hundreds meters depth, the operator’s environment condition 1s very severe
with high temperature (>30C) and high humidity. Operations of the Newtsuit needs
enough training for a few weeks, especially walking at the sea bottom is very difficult because

of the rotary articular joint system squeezed by hydrostatic pressure. The ambient conditions

inside the Newtsuit, the partial pressure of oxygen and of carbon dioxide, are not ideally

controlled, because of the insufficient gas analyzing system and the gas partitions with the

joint part.

The vehicle or equipment utilized under extreme situations usually demands the operator’s

adaptation to them, and the realization of stress free condition for the operator in one

atmospheric diving systems is very important for them in order that they may be able to

concentrate their attention on performing their duties.

Key Words : one atmospheric diving, environmental stress, thermal condition
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Table 1 Manned underwater vehicles{one atmospheric
dive apparatus) in Japan.

45 A HEAAE | BAMLIREY | BIEMoXE & | HE |REN| BAUERME
Mame Launched | Diving Pressure hull Weight | Crew | Endurance
depth | diamter | length time
(year) (m) (m) (m) | (tons) {hours)
Kuroshio-T* 1951 200 1.45 1.5 5 s 5
Kuroshto-{l 1960 200 1.3 5.5 12.5 4 24
Yomiu-go 1964 300 20 106 | 363 | 343 4
Shinkzi 1969 600 40 2 sp 90 4 5
Hakwyo 1971 300 14 36 6.6 3 5
Shinkai-2000 1981 2000 22 1 sp 24 3 8
Shinkzi-6500 | 1989 | 6300 | 20 | 1sp | 26 3 9

&8 7k 5k observation sphere, sp: BRH sphere

BAABERIUADVGS00,

TI 1 TLADE500] SR (A) L TERAH (B)
Photo 1 Deep research submersible “A : Shinkai-6500"
and B : inside of a pressure hull.
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Fig. 1 Ambient temperatures inside of a pressure
hull, “Shinkai-6500" during test dive to 6,500
meter depth, in October.
Ambient gas temperature
- A : upper, B: middle, C : lower,
Inside wall surface temperature
- D : upper, E : lower,
mattress surface temperature - F
d : depth (m) and w: water temperature
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Fig.2 Heart rate changes of Shinkai-6500 crew, during
test dive to 6500 meters depth in October.
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thruster pack, indoor tezst swimming pool.
Rotary joinls are used at all articular
parts and operalor controlled the thruster
with two foot switches.
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Fig. 6 A:A planlayout of MSDF’'s old-type submarine
“Asashio - 1,660t”, expelled 1983.
B:An elevation layout of MSDF’s tear drop
type submarine “Yuushio - 2,450t" lanced 1979.
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