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Effects of hull shape and launching conditions

on the behaviors of free-fall lifeboats after water entry

by Makoto Arai, Member
Katsuhiro Harano

Shinichi Kamimura, Student member
Yutaka Hashizume, Member

Summary

In the research and development of free-fall lifeboat systems, emphasis has been mainly on the

performance confirmation tests using full-scale prototype boats.

On the other hand, fundamental

studies that illustrate the behaviors of free-fall lifeboats during water approach and entry have not
been sufficiently carried out. The purpose of this paper is to show the effectiveness of a numerical
simulation method in evaluating quantitatively the effects of hull shape and launching conditions on the
behaviors of free-fall lifeboats. Two lifeboat models having different hull shape, weight distribution,
moment of inertia, etc., are utilized in a series of model experiments. Computed results such as boat
motion and impact acceleration on the hull are compared with measured ones, and the comparison
confirms the validity of our numerical method. The marked effect of guide rail length on boat motion
and acceleration are also illustrated. In the case of a boat with an extreme transom stern, it is found
that an impulsive force is exerted on the stern during the run of the boat below the water surface. A
sharp bow, shown herein, is effective for smooth evacuation motion.
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Fig.1 Free-fall lifeboat model (Lifeboat-A)
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Fig.2 Free-fall lifeboat model (Lifeboat-B)

Table1 Principal dimensions of the lifeboat models
used in experiment and simulation

Lifeboat-A Lifeboat-B

Full scale| Model | Fullscale{ Model

Length (m) 8.00 1.000 7.40 1.000

Breadth (m) 2.50 0.313 2.65 0.358

Depth (m) 2.40 0.300 2.39 0.323
Draught (m) abt. 0.75 | abt. 0.094 | abt. 0.74 | abt. 0.100

Cpo (M) 1.35 0.169 1.42 0.192

dy (m) 1.15 0.144 1.45 0.196

KG (m) 1.32 0.165 1.43 0.193

Midship G (m) aft+ 0.20 0.025 0.07 0.009

Radius of gyration (m) 2.35 0.294 2.52 0.341

Displacement (kg) 6272.0 12.25 6362.0 15.70

Capacity No. of persons| 22 unknown -
Scale 1 1/8.00 1 1/7.40

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

H % T Al D3 7k B D 268 153 2 AR O FATHRG DB 103

DEDBETOFTA RV —N2EG0, BEBEETCORE
18R DFFFERERE 2 SME T 2 FEMMBRR S T 39, Life-
boat-A ZMREFREDEFOH A FL—LEX%0.3m
BEUPO0ImEAELELT, 20BEY»T 515 L >
WL TH%, Lifeboat-B IR & TH 4 F L — L%
BEEINTBY, ¥4 PV VESOEBERZTE 2L,
Lifeboat-A T MHE % 6 55 (tErhse s X O sk
LDET L3383 mm DEF 3 AT, FRENHEE L O
L TD275M), Lifeboat-B TIEIMEE % 3 & (ks
TR ST, ARk D ETS B X U412 350 mm o 2
AT ET M) 2EHEIL T,

2.2 ETEREE

EBRICHWEE % Fig. 3R d, BEEMNAREE
DREBDOERPERAL T2 M 35° rulk LT 20°
~50° ETHRBEICAETEX L5 1ckhoT w5, 172,
WO AR 2 TR T 270 OBRE~ 7 % v 23D i
JonTHY, B~ Ay bADERBRE = X v
RUSGE X8 R % BGA T . ‘

KT, WEOV -V EEICEEERO/NE WS 7o
SR LIED, -5 —%REBEITII LT, ¥
THEDT A RV —L & ORIDBEER /N L2 L3512
TRENT B, ARG DOBERFEER T I ERS 0D BRI 55
BTN k50— —FREEB LR,

3. HEIalL—T g

B ARG OIS & OBEBGESRNL, EAkEToZe
FEE) & BB OKIEFHE TOEENC ST b, ZfuE

T Skid-angle adjusting hole

% 50
i
S

Electromagnet
Steel plate

Lifeboat model

r‘— 30°

Aluminium frame

1 ] v N
i Y ANRY \) P
[ - =N
L
i ) I\ T : ! ] Heel angle ad@j@
i Alel e ———lal-lady
o B

~~~~~ = T P ’

Fig.3 Free-fall skid for model experiment
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Fig.5 Launching parameters
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Fig.6 Measured and computed accelerations of Lifeboat-A
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Fig.8 Measured and computed accelerations of Lifeboat-B
(©®==30°, H=14m, S.D.=0.1m, G.L.=0.5m)
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Fig.9 Measured and computed water entry motions of Lifebaot-B
(0=30°, H=14m, S.D.=0.1m, G. L.=0.5m)
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Fig. 10 Computed accelerations of Lifeboat-A
(6=30°, H=14m, S.D.=0.1m, G.L.=0.5m)
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Fig.11 Computed water entry motion of Lifeboat-A
(0=30°, H=14m, S.D.=0.1m, G.L.=0.5m)
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