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Abstract

The effect of change in the ratio L/B upon resistance and propulsion has been inve-
stigated by a three-model series. The three models have the same block coefficient Cz
(0.65), the same ratio B/d (3.4), the same midship section coefficinet Ca (0.970), and
the similar sectional area curve and frame line of aft body. The three models differ in
the ratio L/B (6.0, 5.25 and 4.5) and in the sectional area curve and load waterline of
fore body. Each of models has the sectional area curve of fore body which is obtained
as the optimum wave making resistance coefficient by the regression analysis method.
The regression analysis method used here is modified from Tagano’s method.

The results of resistance and propulsion tests and wave measurement with these models
are presented. These tests with the exception of the wave measurement were conducted
at the design displacement and ballast condition (65% of the design displacement). The
wave measurements were conducted at the design displacement only. The wake survey
was conducted at the design displacement of the model which has the widest beam (L/B
=4.5).

From the results of tests, these three models have less wave making resistance coeffi-
cients at the design speed of the design displacement than expected by the regression
analysis method. These models, however, have larger form factors.

Therefore, the model of the widest beam was modified at the stern and resistance and
propulsion tests and wake survey test were conducted at the same two conditions. This
results shows Lsome improvement in form factor.
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Fig. 2-15 Sectional Area Curve and Load Water Line Curve
at Full Load Condition
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65 °%% LOAD CONDITION

T
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-
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0328
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S.S.NO.

Fig. 2-16 Sectional Area Curve and Load Water Line Curve
at 65% Load Condition

Table 2-1 Principal Dimensions

G F H H
M.S.NO. 0327 0326 0328 0336
Lo (m ) 6.000 5.000 6.000 6.000
Lot (m ) 6.240 5.240 6.240 6.240
B (n ) 7.000 1.1429 1.3333 1.3333
FULL LOAD CONDITION
4y (m ) 0.2941 0.3361 0.3921 0.3921
TRIN (m ) 0.0 0.0 0.0 0.0
v (&) 1.1481 1.4989 20333 2.0264
s (m?) 7.239 8.280 9.632 9.527
G * 0.6502 0.6500 0.6480 0.6458
(9 * 0.6820 0.6823 0.6824 0.6779
Cor * 0.6185 0.6178 0.6136 0.613%
Cp * 0.6700 0.6657 0.5676 0.6653
Ty 0.7845 | 0.7980 0.7976 0.7976
CWA 0.8813 0.8875 0.8883 0.8882
Cur 0.7077 0.7084 0.7069 0.7069
Ty 0.9704 0.9707 0.9706 0.9706
Ta * (ZAFT + ) 7.39 1.45 7.65 1.52
B/d 3.2 3.4 3.2 3.4
oo /B 6.0 "~ 5.28 4.5 4.5
V /Lpp°x 107 5.315 6.939 9.413 9.381
AREA (% OF Ay ) 8.21 6.55 4.84 4.84
BULB [ LENGTH (% OF Ly, ) Z.0 2.0 2.0 2.0
THFERSION (% OF dpyy | ) 70.2 70.2 70.2 70.2
%5 % LOAD CONDITION
[ (n ) 0.2022 0.2314 0.2702 0.2708
TRIM {m ) 0.06 Q.06 0.06 0.06
v (m) 0.7465 0.9746 1.3219 1.3178
s (n®) 5.896 6.7073 7.793 7.770
[ * 0.6147 0.6136 0.6112 0-.6086
Con * 0.6742 0.6687 0.6639 0.6588
Car * 0.5551 0.5585 0.5584 0.5585
S * 0.6423 0.6410 0.6384 0.6358
T, 0.7055 0.7040 0.7003 0.6975
C 0.7561 0.7538 0.7506 0.7450
Ty 0.6549 0.6541 0.6499 0.6500
G 0.9570 0.9573 0.9573 0.9573
™ . (ZAFTF ) 2.32 z.8 2.23 2.07
8/d 4.946 4.939 4.933 4.931
V /Lpp® % 107 3.456 4.512 6.120 6.099

(224)




71

II” >

[

Fig. 2-17 Profile of Stem and Stern

b5 v AEBOKBAFEL, N L/IB OfEiIcE->T
KRERBTEEZMIT, BRTEE LU,

CHODIEEN LB LN BEMOER K £ Fig.
2-141C, FEHIRREE BE OB HIKED Y5 & M iREE
DR RRARENR & /KREIEIRE Fig.2-15 £2-16
KENZTNRT

BEIZESR Lpp=6mT, £ O FERH % Table
2-1 1R d . MEOMER R 13 Fig. 2-17 KR
s, 3BELBEBTH S,

EY e F—VITDNTIEE, TEERTESDEE
T2 TV KST, ZEDE S % Lpp/4 D1.5m
EL, i@%E20mm (EMRIETESS.5m, (§0.5m)
ELTIELHILEE Ui, THEiIERER3ELD
F—& U, BUKICHEIL TROES 2HES €T, &
EREMOMBEREE O —EERBE S Lk

(Fig. 2-11),

3. JKHEEBRIRRR

3B DOBBMNC X - TEME L IokERRE, B
B, BEMZBEBROEN - BTSRRI S 3 EHEt
HWTHb, LIB=4.5 OFHIE O LR M.S.
NO. 0328 iIc DWW Tid, JRIEME OME FRETHRIFIHERYD
TAHIRODT, SHOBFHOBR LTIV uR

CFPRLEICB Y B MERAERRI L,

EMaERICEE, o5 EE Dp=0.20m © M.P.
NO.1736 & Dp=0.23m @ M.P.NO.2062 O
o5 2HRE Uiz, L/IB=4.5 ® M.S.NO.0328(H)
& L/B=5.25 ® M. S.NO.0326(F) DIEDERE
KIREROKRE NS r~<35 M.P.NO.2062 2FH L,
L/B=6 QIEDOHROHE M.S.NO.0327(G) It 3 &
BD/NX T35 M.P.NO.1736 %#EH L1z, T

NBOFu~R5DEEEA Table 3-1 107z, M#IF

KW a5 BEHEBERE 2 Fig. 3-1 8 X U
3-2 KEzNFhRT, L/IB=5.25 ® M.S.NO. 0326

Table 3-1 Dimension of Propellers

M.P.NO. 1736 2062
DIAMETER (m) 0.200 0.230
BOSS RATIO 0180 |. 0.180
PITCH RATIO 0.750 0.870
EXPANDED AREA RATIO| 0.550 0.550
NUMBER OF BLADES 4 4
BLADE SECTION MAUTYPE | AU TYPE

(F) 20 TR EROHERICEBINLT, Yaxs5E
BO/ME T r~5 M.P.NO.1736 it X2 Btk
ZIEHAREOHERL, o SEROIMLIH
MBEROHBRETS L E LT, .

HECRAIL, WERAE L I Ok B D655 DY
7 A MIREED 2 REETH B, BEPRMER L Y 2550 T
BB, 65%D/NF R MIREEIME Lpp D 1% O
BT Y AaTHB, =hoDiRESE Table 2-1 iKY,
8%, BEMCIIELTREEE LTF.P. B LU S.
S.NO.9': D2HFICES 1mm OB X 4 V%
10mm ORFFETHEZ 72,

4. KEHARRUSBRER

4.1 EHHER

UF=RRE 2 iRk (BFR400m i, EX
XIEXZEE =400m X 18m X 8m) TN B 3 E DA
MoKRERESEHE LT,

BHRETE D N 2EIEH Cr % Fig. 4-1 1R

. Jo Schoenherr DI TH b3 N3 EEIEFFREAF

AU CRIREBHLEE 72 (=Re/ o V) kD2, &
7o, 7 V— FE Frn T0. 10f1:E O3 E T EHIERNE
LB XS0, FEREERHUK 2RD, 2OEEHE-
TEBIETR 7w 2R0 7, FRETENE J0E
BIETURE R 2 h2h Fig. 4-2 L4-3iCRd, EEk
ETREIIEL L/IB $%.0055.25% bicd. 5E/hvE
QBB O>NTLERAE, BREHRAEE LUER
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Fig. 4-1 Total Resistance Coefficients
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Fig. 4-2 Residuary Resistance Coefficients
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Fig. 4-3 Wave-Making Resistance Coefficients

Table 4-1 Form Factor

M.5.NO. 0327 0326 0328 0336
EXPERIMENT 0.24 0.30 0.45 0.41
GROSS &
WATANABE 0,21 0.27 0.36 0.36
TULL LOAD
CALCULATION{ TAGANO 0.17 0.19 0.23 0.23
SASAJIMA 0.20 0.28 0.49 0.47
___EXPERIMENT 0.38 0.38 0.47 0.44
GROSS &
WATANABE 0.17 0.22 0.29 0.29
65 7 LOAD
CALCULATION{ TAGANO 0.14 0.15 0.20 0.20
SASAJIMA 0.18 0.21 0.33 0.32

TEARBE R K % Table 4-1 IK7R T, EiclE Gross
LEADR, FEFORS LCEEORDEER,D
BIAERGR U, WERECBOTE, BEORD
LHIERNT, HEELD ERBREOHFHRED, T
NS HEEROER OMB D/KIERERE R OB R 53K
BTNT ZNOOEEEERLOLTNEESELD
NEho, EHEKLETEE, BIEH L/IB ©06.0
DEATHAEDERBEOENRENC ENLD, EX
gt LIB DA DERMBE TN B EEbNLE, 20
ERE LT, S.S.NO.1 25 S.S.NO.1/4 HEE
THPPRLTNB L & H B ORMEDAREREEK
& MIEBRRMBZNIC X > TRE LB Lictedic
TROICEIRDE UCHIBE S LB E LT & b3

Z oMb, BBHKED/NS R MRETOEREIZC
NOoMERLRFDOBEADEHFN OO EBbN B S
RESER->TN 5B,
EHEBREC B 2 A L s BER OO b
LEME (L/2=3m) BEMKAICEES NICEBRN
Bt EER L, MoETHEWV D W % longitudinal
line FCEAIL, SHAEE 3 7 v — FE Fn T
0.20, 0.22, 0.248 XT0.26THY, X HICZNLHD
PHEOEECE OV THEHNTZ X3 ED, b,
KERBSOEBAEBORHAT, EREBERMELT
W5 E ST UTERIL, (Z0f®, ALK
PRICKEERIC L 2R ET TS, L
U, KRR HC & B BroaBlaRic 5HAl L 7o hE b
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BRESBBRONT re b 70 BRI B C &
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—EEEEE 5> TiNB, Table 3-1 DEFEHICTRY &
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Tid L/IB OFR/NZ, B ORDI Cup’ ICHF T
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Fig. 4-7 Results of Self-Propulsion Test
at Full Load Condition
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Fig. 4-13 Wake Flow of M. S.NO. 0328 and 0336
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by Gross & Watanabes’ Formula

BRARELUIEAOERTH 3, MOTHSE, 4
BrRlEFERUEA%E, KOS Cs 0 EiC &
> TREBILIEE%ER U, 28R 2ERLEAD
Cs OETEMULBE & L/B=4.5 ® M.S.NO.
0328 (HEERLT $H 3.) & L/B=5.25 ® M.S.
NO.0326 (FEERLTHB0) 13, HEM D 70—
F30.21 F T EZHRWT, HEEREHSEDTH SO
U, L/B=6 ® M.S.NO.0327 (GEERLTHB.)
T & EERE & KIE—FK LT3, Fig 5-1 ©
L/B x4 55T LIB®D 6D LT ks nrkl
THY, 6 XD BNSVFRESDIN, coT L
EZA/DET LIB OEHRER~OBELEZ 5L,

BB O HFI e 5 & UleR (1B LI BIEED &
BEEbLNG, T, BZIZERRENZ S ICENE
T IR AL S TRER UIcis BT b &g
IBOFHFIEEICREIMLENC EWWRENTED, C

79

L/B EXPERIMENT EXPECTATION
4.5
B.25 e — e

1000 Fyy

Fig. 5-5 Comporison of 7w with K obtained
by Taganos’ Formula
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65°% LOAD CONDITION
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