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A Study on the Improvement of Operation Performance of Wet Bell
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Abstract A ship has three types of diving systems (Diver Stage Diving, Wet Bell Diving and Scuba Diving)
to carry out a search-and-rescue operation. To reduce the possibility of decompression sickness, any
diving systems shall comply with the decompression procedure according to the decompression table
corresponding to the diving depth and diving time. The decompression procedure is largely divided into
two methods: underwater decompression and underwater-onboard decompression. In particular, the
surface interval shall not exceed 5 minutes, which is the phase from underwater decompression to
underwater-onboard decompression, in accordance with the U.S Navy Diving Manual. However, the
surface interval is greater than 5 minutes as a result of using Wet Bell Diving. This paper describes the
result of cause analysis and measurement with improved Wet Bell Diving. Using improved Wet Bell
Diving reduced the surface interval to less than 5 minutes. The result of the research can be used for

operation and improving the performance of diving systems.
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Table 1. Three types of diving systems.

Strong Point & Weak

Type of Diving Systems Point

Strong Point :
Space-Saving

Diver
Stage
Divin,
& Weak Point :
Ship movement
affects the system.

Strong Point :
Safety improvement

Wet Bell | ¥ 1
Diving
Weak Point :
# An increase of system
components.

Strong Point :
The simplicity of
system components.
Scuba
Diving

Weak Point :
Limitation of critical
depth
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Fig. 1. Diagram of a dive profile with Abbreviations.

1. TTD : Total Time of Dive
2. TBT : Total Bottom Time
3. TDT : Total Decompression Time
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LS : Left Surface
RB : Reached Bottom
LB : Left Bottom
R : Reached a decompression stop
L : Left a decompression stop
RS : Reached Surface
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Table 2. Decompression Tables of in-water decompression
and in-water & surface decompression
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Fig. 2. Work schedule of in-water decompression and
in-water & surface decompression.

2.3 Qe

SA7F A WolA 53U T2 A Wl &
A7E A8 ke w mAC] A 250l WalEe
< e olE Fol=al st fAlel tiet EAl 4
HEE=(FAIS] B8l wet 2ol WEAT B A4
o] £r)9] wigo s o] 28ttt FH(Fd)>
ARl HigE A &3S Vin/s), FA9 BEE o
(Kg/m3), EA9 @S Am2)=tar & w, 4] (1)}
2.

F,= %CdA,DUQ o))

7|4 71& WH Ae EAIE A9 &5 Bl 3
g HHo] Fo3t WA IAET. I3 CdE EAE
BiLt A Aol oS AHEE SR BE oA
2 ﬁh“’:‘Zﬂ—’F(Drag Coefficient)z} sttt JEA+E=
A Aot

n&l'

24 7|1F A7tARE 1F
71E AFAEIE AR, sfzolld B-8E oAl ol



723

Wet Bell Diving System <-&4% 7]Ad) &3t

AT

54 BEISAA BAstel 9724 W BETA
ook, of54 WAAA =9 L &g 7Rs Al B
77k AeE ok, Ea G4 AAwe]
QPA7IE] B A7k Qowl(9], B TRl o
% 9 rele] Tt =01(10] 5 A4AA A @ B
Zof Tste] choyat A7} o] RojAirt,

o

A

ne e

N

gL

=i
=

3. Wet Bell Diving &4 HAE Zu}
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Table 3. Decompression step of in-water decompression
and in-water & surface decompression.

Process of Step Check Point
A phase that rises at a - Malfn Wire winch
Step | speed of 40 ft/mm after an Performance
- Peripheral

1 underwater decompression

at a depth of 40 ft. Environmental Factors

due to Current

- Shape of the wet bell

A phase that rises to the o
diving system

inside of the ship after

Step II tightening the cursor and | Perlhpheral

Environmental Factors
wet bell

due to Current

Step 111 A phase in which the diver : glzeés Ekﬁl l::rit

P enters the RC Ving Equip

placement

Step VI| Decompression in RC - Pressurization

performance of RC
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Table 4. Improvement plans of the Wet Bell Diving
System.

Improvement Plans

Conceptual
diagram
A plan Remove the front guide
B plan Soften down the edges
C plan Installation of sleeve for guide wire
D plan Installation of guide for main wire

Fig. 6. Installation of the sleeve for guide wire
centering.
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Fig. 9. Time of each test of Surface Interval after
improvement.

Table 5. Average Surface Interval for step I ~ IV of
before and after improvement and
reduction ratio.

Step I | Step 1T | Step III | Step IV | Total
Before 62.6 220.2 112.6 31.4 426.8
After 59.2 92.0 101.6 31.0 283.8
Reduction |5 4 58.2 98 13 -
ratio
* Reduction ratio = (Before-After)/Before
40
307 mBeforel
mAfter
207l Y e

Standard Deviation (sec)

Stage 1

Stage 2 Stage 3 Stage 4

Stage of Surface Interval

Fig. 10. Standard Deviation of each stage of Surface
Interval.
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