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Comprehensive Tank Tests on Stern Vibration of a Small Car-Ferry
——Effect of Hull-bottom Fins——

By

Yoshiaki KOopDAMA, Takayasu UEDA, Naoyuki YOKO0O,
Hajime TAKAHASHI, Hiromichi Fuji

Abstract

199 gross-ton type car ferries are widely used as connecting boats. The have wide
deck area compared with their ship length, and because of the draft limtation they are
Jiable to have peculiar hull forms, which often inbuce vibration problems. In order to
clarify the cause and find out the countermeasure of the stern vibration-problem, a cooperative
research was made in 1980, by Maritime Credit Corporation and the Ship Research
Institute. Through the investigation of actual ships, an example was reported in which
the stern vibration was considerably reduced by fitting fins on the fllat hull bottom above
the propeller.

A series of tasts were made with the above mentioned ship in order to get the clue
to the stern vibration problem, and following results were obtained.

1) Without the hull bottom fins, PHV (Propeller-Hull-Vortex) cavitation occurred and

was found to be the main cause of the stern vibration problem.

2) PHYV cavitation was completely suppressed by fitting fins and the stern vibration
was considerably reduced.

3) Stern vibration level was still high even when PHV cavitation was suppressed.
That is considered to be due to the wake distribution which has wide dead
water region.

4) The inflow of air bubbles into the propeller was observed.

5) Wave breaking at the stem was prominent.
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SECTIONAL AREA CURVES
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1.0 10
0.9] 109
08| |08
o7l lo7
08| 106
0.5 105
04| |04
0.3/ 103
0.2] 102
0.l (o}

| | | | ] 1 [ 1
AE A AP s v23a | v 2 3 3wz 4 5 6 7 8 82 9 92 FP

B3-1 TR

M.S.NC. 0346
WATER PLANE CURVES
L.P.P. B (ML) d (M)
37529™ Liooo™ __ g2782™

1.0 Lo
0.9 |09
0.8 108
0.7 07
06 los
05| 05
04 04
0.3 103
02/ 102
0.1 o
{ [ [ L | I | ] I L { L L L |
B A AP w234 | 2 2 3 vz 4 5 6 7 8 8vz 9 9v2 FP

AE

H3-2 KRERIRE

(358)



4. MEEERR

4-1 EREER

EHSHBRIBEFED S.S.0%ICE R Y v 2,
feft & DIREETIT - oo HERKER & UTHRER OLE
B Cru, FIREHIGK rr SR - KRG DE
BIEGURE rrn & rrs BENENEE-1, K4-2100R
ED

ARSI bk 2RO BIDIC TN —FE Fan=
0.05% TIEFIEHRBMZER LA, FlEoxg
EBREDSFofe®D, Fo=0.100 Cry T k 2{R5E
T5& k=0.320 £78D, DROKREEEEIT -7,
X4-21C7RT A D rr ZFHIET 723, MDD rr
EHB U b 0% K4-31K/RT . Model D, Model E
RICED IGREI TN B Lpp==39. 2m D Zeim
& Lpp=49. 5m QST OHMS, Model F & SR
45 THb iz Co=0.625 D—EEGI OEEITH D h
DUHIFFH D 400m /KiE OIFHEREIM TH 5, REE
BT Model F D rr ic{ 57X, FfM @ Model D,
Model E @ rr BIFEITRKEOMBERD rr ZTAD
FOHERKELE>TVB, 2T EDLEMOIES
I DO TRPEVERELT VBRI TEEENSH B &
EZ OB, i, K4-3dhic, 3 RITEFTED SR
DI EWIEGRE Cw, MR ORD I ETEER
EHRE Cwp BLY Model F © Cw & Cwp #

99

M.S.NO.0346
TRIAL CONDITION
W.T.=9.2°C
0.020 - 8l-1-21 /
z rR: Rn/p4§/3»\/2/
0.010 |- s
o .
/,/&/ f ;BY 2- DIMENSIONAL METHOD
e
0 = °0 | L ' |
23 2
rFs = RFs/0s-Vs Vs
1aCp =aor/£s)
0.010
g e \\ rFM = RFM /pM‘sznl o
o
& '___BY_SCHOENHERR LINE _
0.020 |-
1 1 Il i } 1
Clo 0.20 0.30

Fn =V/J/9 Lowi

F4-2 FLETRY ra SR « ER OBEIER
B vru & rrs

0009~ MSNO.0346
TRIAL C.
WT=92°C
- 8l-1-2]
0.007 |-
=
=
(&)
k L
© [0} 'O Q
0005F L0 oo
L
0.003 L

F4-1 2 0SSR Cry

(359)



100

0.02

0.0l -

Yr = I'm-Trom

0.003

0.002 |-

Cw 8 Cwp

0.001

T

B4-3 FRBEHRE re O & OB

RUTZHS, BRO Cw BREVICODPDD ST Crp
%3, Model F DZNKXDEL B> THBEMNE B
N5, TORAE, KETHFT 2MEROREES
T B EHHBA LI, RETTHBEESGERT R T 2
FBRED TR ORMNBDB L £5TH B,

K4-2icB T, EMOERIETGRE rrs 2EET
BT - THNRIEEE R 4Cr % v = v~
#TACr=0.0008& Lizds, T Huid/NER Model D,
Model E @ikigaEsd» OEMEIIEHEL, —FK
NRREEB U TR I NIETHY, WEEELR
> CTHRIOMEBE T TOMITK LTREYHEES
B2 BT LIREPDLNTNS,
4-2 HRRER

EMEERICEY > T o 5 Byl RatBa 25 L
foo % DFERER 4-410RT, BMERIZ7 YV -5V
=V HERTRELIY, £OROBBENEEER
(S.F.CH Bv= v~k -7 2IRTEBTEEICE
BEERIE S LI LTRD I, L, SF.C. i
WR-1CR Ui ACr 22 12, 18 5 17 BfRESS
BR4A-BIRT DS, Fu>0.2T TN v EaR 605 6
DO, MEOREEAEETNIIZSREBREREEL
£9,

BT RE DR ATT 5 20 ic, AW OBEMERRE

(360)

. M2 NOSIO

\‘ ’ " :100ps
" ™

03k ViT=18°C

Rn'+ 0%+ 5.8 x10°

10K K
K;\\O‘.o. RN

-‘ o7

Hos

-05

-04

KT, i0Ke
o

403

402

0!

. L . 1 s L z .
o] ol 0.2 03 04 9 05 06 o7 o8 \0.9

Ed-4 RE7 w5 0Bk

% Model D, E, F 02N b& HBk L TR 4-6 iR
o MEBROPRERT 92 BEARSRSEL, #
S 7 13 Model D EATEN, 71, 7 DET
o7 b UERIE t e RENC itk 3, &
NRT e EEDSS. ¥ blbd7v—»5674 v
R > TN B12DTHH D,

RIC RAUKHE TR & NIER 26 - CRIRET 21
BT Bo ¥z VNIMREN—R D 2 RTTIETEE & ACr=
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TRIAL CONDITION
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81-1-23
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Ul ﬂ T
L I v F
r M.0346 V)
R B l
L F 1
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M ThH B0 SMMONTHERE wy 17 4 YV OFE
Khdbh 53 E B10.313TH - 7o

5-2 FIHR{LERER

i B 5 OB R & D s T IR E Ot R
Hic 2B 2 7 + 2RO DA AR ETT - 7o HB
9T b 54 TVREET D AR Var=2. 00m /s
(Fn=0.316) TfT =7,

103

2B 7 P IMEREEEDS 7 M E, KELD
lem BNABECHEFTO BRER DL 7 b 2It
EIb5om TFEMA L, BRIEEMOME K 2m
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BH5-2 AL 74 VB FaRSH
MODIFICATION OF STERN FRAME

CONDITION B (DF=3.6M, Da=7.4m)
Vs=20.2 k1

AP 172 1

B5-5 Cargo liner ItB T 2K HDEE) (ref. 3) Xk
D)

FE5-3 WHt 74 vF - FuRsH

S 28RN 2 L5 T, [IEENE-S0E LR
Rie7aRs KR OATNEC SRR LN H
- fCo

MEEAEKEPOBE LI OB BEES-4 Th 5, i
hWIELLHETH B, COBEEDOLD KREEHTRE
BEOKMEIKPIC 72 53N, METHEEZE > THh
BANEhTYL,

MERCB I 22EB0KEO KADER I BEE5-5
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AMBBEKTH B E, o5 RS NEGRS
HREDPLOEFMETHEH LT AR EIEDDIC
FoRFICRBIEEELEOE LI SEADE N E
TF—=YaVYBRELTHWEEFEEINE, 20k51
F o EF—¥a VBREThIIROEHENSFLL
N, THBBUVRERSOFRRE R~ TnaEE
ZoNIcDT, RICBRBEHE—EDF » EF—
a vEERERERE U,

UL, L, BATKECER UEERE 2O
Fdr EF—va VKETHEATEIREEREE
UTW03, 172 UIRDFESRIC RIS ERBSNES X
NTW3, 7ibb, 12@RBREE LTOF
F—va VECERBEEIT BHIRE, FrEF—v
a V7K P D FTEE BT RS ORISR & D H1g
DRE LIBBNEE RN ETHY, 25HIZT
Oy —VEBNHOHN L THB, 3SABREH
FEEZLBV/IDORETH S, CHLOERDK
», BERRMERCEBObFy EF— a VKERAT
BAUKHE & B U258 5 & & 380 RS
ZETHB, TOLIBEEH SR UDIEHSHE
FELUTBBESD B, it TEMBEORBRINEE
KHEDTNTHF+EF—va VEREXY, F+E5F
— ¥ a YRERTOEA « EBENHAREETSC
&L, ThdRhdhsd, 74 vEROAG IR
L7 4 RO LICREIRDOTTY, 74 V0
PHREFE U, & SREKEDT 05 ~ORAD
FuaRsFy EF—y g v EEFEN AR SEE
BELTOEPICOVTHRERT B & & Ui,

6-2 F v EF— g rKkillcklyBAERIREE
F o BF—va vKlICE 1 3 ERHER O A IREE
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FrEF—va VRRIITANTE 54 7 REEOE
BT 4/4 OREICB W TTb e, REEBRTIZAH
FoRGERNTHBREDIF » B 5 — v g VEERR
ROBETIE Kr —BEESERA TR, #2TRD
K5 IEREEIE - CREREEED T, £, (Bt
a5 +ER) OLEoMNE Ts G &L, (%
A7axs+EM o&soidhr Ts () &ULT

Ts(F) =Ts()
LIFET 2, COREED SRR T 2235 2ERIC
L& Kr 2k, 2D Kr itk - CTHER
HERRED R 5 X MREEREGE Ulco Ts (fY) OiEIC

Fd4 Frei—vavBBRREORE ( bF4T
JVIREE, FHEHH4/4)

Rx—x | & 1# %
Vs (kn) | 11.71 | M54 TBREXD
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