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Correlation Studies of Manoeuvrability of Full Ships

by Hiroshi Okamoto, Member Hiromasa Tamai, Member

Hirofumi Oniki, Member

Summary

The recent investigations of model-ship correlation for manoeuvring are progressing to provide
a better qualified understanding of the hydrodynamical problems. However, the irregular flow
pattern at full-bodied sterns considerably affects model-ship correlation, and the prediction of the:
performance of actual ships from model testing remains unsatisfactory. In fact, the recommen-
dation of the 12th International Towing Tank Conference strongly urges to supply such data to
the Manoeuvrability Committee.

Herein described are the correlation studies of the free manoeuvring three geosim tanker models.
(A in the Table 1) and the Ship trial results. The largest geosim model was 14.5 meter in
length and proved to be scarcely suffering from the scale effect. The smaller ones of 6.0 and 2.0
meter in length were subjected to more discrepancy in terms of the turning rate for slight helm,
compared with the actual ship.

In order to reduce the discrepancy, several kinds of fin plates were fitted to the aft bodies of
the above-mentioned models. The effectiveness of the fins was investigated by collating the data
of zig-zag tests, three force components measuring, and flow observation.

The additional correlation data on two ships B and C were included in view of the need for

such information.
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Table 1 % M- ™ M| E H
Ship A Ship B Ship C
Unit
14.5m 6m 2m 6m 2.5m
Actual Model Model Model Actual Model Actual Model
1) Hull
Lpp m 245.0 14.5 6.0 2.0 260.0 6.0 29.5 2.5
B m 40.00 2.36 0.98 0.33 42,00 0.97 7.60 0.63
d m 15. 060 0.896 0. 369 0.123 15. 500 0.354 3.350 0.300
dp t 122, 800 25.3 1.761 140, 251 1.658 | 576.0 0.324
Cy / 0.81 0.81 0.73
L/B / 6.12 6.19 3.88
B/d / 2.66 2.74 2.11
Scale / 1/1 1 1/16.9 | 1/40.8 ‘ 1/122.5 1/1 1/43.3 1/1 | 1/12.0
©2) Rudder*
H m 9.315 0.551 0.227 0.076 9.90 0.228 2.300 0.192
C m 5.95 0. 352 0.149 0.049 6.55 0.150 1.600 0.133
A, m? 53.25 0.186 0.032 0.003 62. 55 0.033 3.16 0.022
A,/Ld / 1/65.3 1/64.3 1/31.3
H|C / 1.56 1.36 1.42
3) Propeller
D m 6.90 0.410 0.18 ab. 0.06 6.70 0.18 ab. 1.20 0.18
p / 0.72 0.75 0.61 0.75 0.61 0.61
VA / 6 3 4 4 6 4 4
* with Horizontal Fin
Table 2 = B w )i
Ship A Ship B Ship C
14.5m 6m 2m 6m 2.5m
Actual | Vel | Model | Model | ACt¥al | noder | Actual | pfogel
4 t 121,182 25.3 1.8083 140, 251 1.658 [ 574 0.324
dp m | 49/6" 0.896 0. 3696 0.123 15.325 0.354 3.416 0.283
dy m | 496" 3/4 0.896 0.3697 0.123 15. 20 0. 352 3.662 0.304
ds m | 496"/ 0.896 0. 3694 0.123 15. 45 0.356 3.170 0.263
trim 1% 0.01 0 0.01 0 0.09 0 1.76
F. No. 0.18 0.16 0.16 0.18 0.17 0.16 0.20
v { kt 17.5 / / / 17.0 / 6.5 /
0 m/s 9.00 1.95 1.23 0.79 8.74 1.23 3.34 | ab. 1.00
K / 0.25Lpp | 0.24 Lpp / / 0.25Lpp / 0.24 Lpp
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DPECROKRESILOVCTHBEPHEMLE DD EHR LT Do XEEHD VMa BEAFEHD HM @R
EDRBAUARERL T2 L3EA, Fig. 18 1x MH @&+ MVa BE o YT, K %@ LEREDE
EHB LD TH Do ThTHD ERMBCIBERR LR SRIEDL D Tl  EMERME OB S E
THOREXELYLRE LV T2HR LI/ T2 E2HEE S Th 5o

UEDKBAER L) BRBEAMRBCHRMAG 52 L Lo TRERE 4 L LA ETMERKR R & LIXTETH 5
T &hvboten’, FCFL 0P B YA~ L DR GURFICHKE L CEFA#EIC X 2 RRENE K, &
Be— AV FOHAEYRAA,.

3.2 2m Lpp #BEMC LD ARBASLIUES, BBEE—A> O

3.21 mMBEN
6m Lpp A B EAMR T, ABRCHAN-MROMIOBETF A HHRA L, BHBOME & OREA 2 125
FIRKFEIRAKEC T, 2m Lpp B8ic X 2 g8
B \ = S, EEOR RRX AP QXD #55H 125T (B
50 \ ——-—— 145"LppModel .
K 245™ e G'DT,LW D wmm@R, MRBHA A & Y Ol mesh #B X, fxD
40\~ \\ T e R R OWTHREOBTh AT AL SR T, Tho
/
\ﬁ_\
B
C/
Va 3 Y2 sT.

Fig.19 #BEImA{ZE (2m Lpp EAA)
Table 5 #%#® (A #f 2m Model H)

5 B | w4 o | X, W
ST  1/4-1
A WL 10-7 20
ST 1/4-1
B 1 WL 5 10
B 2 " 20
ST 1/4-1 1/2 20
. WL 5
Fig.18 HM @Ev' VMa ®o 1T, K (A#)
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BTE8ZE Lo

Fig.19 K y* Table 5 ol LB HKBROBAMAIELXR T, 6 m Lpp HH T HM @Fil, AR CHY
L HM @&z, B B2 BT %,

WiEi24 0.80m/sec ¥ L, BEEhAZOE XD 10 EEFLI ¥, BRAUBRTIRELA EOBE I,
EERCENENE LR DM, BHEAANOWTL B E, il LT face ORI <7D, 2EH O
FhATIIRACHERLTLE >, back fMIORIIKBCHL L2 T Z EABDLRT, NEREYR
MFTh 2000AE S, BMITETRAMBY, REEZEENRDLITHABRT ORI, BEREIMEY
BATF L TN S THY, BRBEAMEARCRETH|ELERL, S ODcHBEIE LT, REARN
I BEWSSBHOTFREFETH/RLICOTNDe LALERLBEREYRAT S LiciddlLdbt
DEFOFHNIEOSF BRI D Z LRV EWEEL bh, BEARECOREOEILLYBRET HHE
RERIN O EBA LN S SENLERT S = LRI D1 60T, BiREOHhCN T 28R CowTig,
BB IIEE L\ SR 2B L, HEL DT Lu &I ERE LEHERIC L I 2 H B8,

3.2.2 EARCEEE~ 2V OFHH

- =it 2m Lpp BAMcEELA B) ¥ 5x TRECB BHRONROEEE— £ v b et 8l LERR
PEAAT AL LD, chABMNED LI REMTHNERE Lo BERIFHDOKBRANCH VIO LA
LhoThbh, AERSHEAAEEHRAECT, BRINILLIDOTH S,

ERIIKRORBTERBI L

b W : 0.8m/sec BEE
EirhA () 1 0°~10° (A, %)
B D E B TV RO 2Y, ST (BRLEHe TEHD
3 3Ok mB: A, A Bl B2 Ry, C AR
HEETO, DOHRNE X D MECEBENY RO, EEHE- AV FNERD, KAk h BRI LIME CY

RO Cy wRdlc, EXENS T Lt Fig.20 a~e 1R,
Y N

Cy= 7 aea Cyv=7 R I1=Cy/Cy L2
P E A P S T
Fig.20 X » FEHErH T k4« 0B K BHOBEO T v

HRELRZFTHaDE, TTARTIE Cn Gy #F
B, IE 2Tk bh, FERBMENBILDL, X
BAOES e O TENE L XE LIS
BLAMWE.5EUT TR FP Xy baihe BT
BRERLIEO T 5o & D BOELCHEOLEIR
DRIH~OBENL, BOBRTIADIAVERT
b, BIE, B2ETit A B, Rk
N Cp, Cy LT3, BRI b, 0.1
Lpp BERTHC, BHERERCBOT 5, CE
Tk Ee, Cy, Cy 13—, BNARHEIH 52
h kRS B, BONIVEIT B
FENEBICHTTH BE X VAT B oTk Dy, ¥
WROWMAT OERIERHHELBE I B LK,
Bz L h M nBROBELN S bbb, B ED
R G NFCHRAT 5 TBERR TS Tlhow
fodd, S TRIRRIERET, %o 6m Lpp
BECTORRRERER L OB#HC >V TEETS

Cn=N/($P2V?)
Cy-=y/Grirve

L - CN/CY
TEET B, ITECBRELYRMTILI L X ﬂﬁﬂm
D, BOODOLWTWinWRE XY b, BNANEIH CnoCy
BA5Z LT 80 bRl 5, Fig.20 a #HR*=— 2 v (ER) (AR
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BOERLZERLYRT T A—-RLELT,

Chw c
A=CYﬁ(mx—CY°')( mx-nyc, B Cg:)

MNEHARTE DO, Cup/Crp i, BENAC L AEIOENELEBRTHLOT, ThDBHACE LR 4 pVI
Q7eh, BRMMETT %, AER T, KECXSZBENDOHE Cuo/(mz—Cre) 2OV TILEIHAKE TOER
MARTETH HLEDRALTE LT, MIELEVY, BRhOBEOZLOWTELD L, BRBLERMNT S
LRI DERREENMET TAHACDBC Lk, BN KOHHINOBENLAT, +4TFHIhBZETH
5o Lk 6m Lpp BEMTHRIHELN Do HM @ BT AR DOWTRB E, BO/NE VAR,
A5 EB2 55 K REBS OB FIBENROMA~OBEHEISKE {/e>Tkh, %KD Lpp 6 m MATORKR
MWET B, coHEEL HM OBk 4«14 T2 B2 BT, FNEAMNHACBEIL TV 52, TOEMMNEE
Tl kL%, %0 Fig.17 © HM @ER U HM QROR L AR TA D L, BREC L 5B NROBEL
Bl EEOETENILYERE LEEEYEOTWA IS RZTIOR B, L LiEhb, ZORKERD
HENBELUCRERSOREYMENFRNCE I 2 2 LI 5ER0, BRRERSC L sHEH L34
Bl T o hic BT 5 Wik U2 384 L, compensate T 5 ie2fc Db, EOIFAOFE DV TIKA
LLTRMOEETHY, SEO—HORBHAETIIHLILCT HELILI DT

PERNT &4 X5 c BRRIIEAEIRC X %, REERERCAT >RFREYE#HTIFRELT F
FAHXES THAHN, REBSEEOREBENPRCIRTWIEWBE, BREOHRYavIIv—-LTEBR
BELhsbbonted, BRBEMAT 528, BOBRCIOTREBOLALERCHL) LHENDD, SHIRD
DEEDOWTOFMLFAENLETHY, XNRBGFOERAOWTRANRROBE, ENTHONESE, Wik
HEE b OBERRNLETH S LEL Do

4 &

10 75 DWT # (AME) Kot 1377 DWT & (BEED OEKR X v I —MBY AR Y BRicBEE2E T
% 350 DWTH PIfifd (CHAEY) o 3 O EAMB I DV TIRREHAER Y E i UEREIE L O B2 T
Fro ABSTII AR L LT Lpp=14.5m OKBRNREIN T %, ChbHLOBE, Eo Z, 14548
8 X b IBARRDERENED scale effect O LHBANRIhicnd, BEDBHMEEEREC X5 RRTE,
Lpp=6.00 m DOEEMTIIEAMOBEE L EBHOLBESTE B EET I A AR 2 ENE
B bhie Hic 5o EEER OB A AN L EROEERKE VORI VEH/IhTV-28Y TH
%o Lpp=14.5m HRM X 2 ERERIBEROUECEVEEEXRLTWSLRIENTED LEL B,
BRERE o TEHERE Y TRBNCHER T HLEDO D 5 FHECIKENRFETH 5F1BD bR, EXABO
B OWTOLEHISER AV EYRBERINS LE L bh 30 KBERR X 2 BREERI ORI
WS THSHOEEY A EERRBE L LTERBIITERWA, SEMMER L ABERVCRRENEILIh
BED 1 O0OBBREL LTREIR S, —F, MEEC X 5EAMBERER CORFEREYEHTHIALLLT
MEBRNRBRLYH W TENERYTRWEORENIFTES & L 2R L. MR 1~1/4 station w 52T
AR REERCEECRGICB O TRMAT 2B X ) EES (T/XKLY) #EREBELLITHENRTES
BHRBAMENLREH IR, LrLab, TOFRCOVLTRAGNFENCHRATIHCIELT, NERKE
OFAIE, KX, BRIERCHEPDLERYE 250 THY, SEECME DY Ofih, ENSHEE
TR DELRD B,

BHECAERTFECE LTRIBE R ZE 2B LR AEERR Y RER R ARETREE,
Bh#i%, ROt 14.5m Lpp ARBAEREE LT, HEEBORA OV TEER RS TAHAFTEERR,
RERPOE L LTIHE, CEEZRVGCCHPBRARFEZBHDHEE RAPDEBROBENFE ROIKET
RER BERORRCELERHTAIRE TH D, XCHOKR, EMABRL, KEFIAFHARRE L KR
WL LTEELICLDOTH B0
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