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Investigation of Propulsive and Steering
Performances of High Economy Ships

1. Obiect of Investigation

Ships built recently in these few years are specially required to possess the capability of
high economy. Consequently, vessels such as oil tankers and ore-carriers are becoming larger,
fuller and wider.

A research on these huge ships has been carried out by the 4lst Research Committee
of this association concerning the rclationship between the factors of their -hull form and
propulsive perfcrmance employing series mcdel test. However, it seems to us that the widening
breadth of ships will go beyond the applicable range of such data in the nearest future. So,
along this trend, the investigation was schemed to obtain data for estimating the propulsive and

steering performances of giant ships as well as for improving the performance itself.

2. Contents of Investigation
Assuring a single-screw ship 240 m long and prcpelled by a 30,000 ps x 120 rpm main
engine, the experiments were carried out on a number of models of 1/40 scale, namely 6m
long. The parent model has ordinary bow, and contents of research arc as follows. -
2.1 Rescarch on Resistance and Prepulsicn
(1) Series Mcdel Test in Still Water (Sce Fig. 2.1-1)

Factors of hull form of the parent form are Cp: 0.80, L/B: 6.0, B/d: 2.76 and
leb: —1.5%. The following five series were taken up in order to know the relationship
between the factors of hull form and propulsive performance from the results of resistance
and selfpropulsion test in full load condition, in half load condition (65% of full displace-
ment, 1% L trim by the stern) and in ballast condition (44% of full displacement, 2% L
trim by the stern)

(1) L/B, B/d Secries
Model tests were carried out for the ship forms of factors L/B and B/d combined
as shown in Fig. 2.1-1, when C; was changed to 0.78, 0.80 and 0,82, The Value
of L/B were 5.5, 5.75 and 6.0, and B/d were 2.46, 2.76, 3.06 and 3. 36.
(ii) Cg Series
Model tests were conducted for the parent form and three modified forms, the Cs

of them were 0.78, 0.82 and 0.84 respectively.

—_ ] —



(iii) Icb Series
Model tests were also done for the parent form and three modified forms, the Icb
of them were —2.25%, —3.0% and —3.75%.
(iv) Cs Series of Twin-Screw Ship and Comparison between Single-Screw Ship and
Twin-Screw Ship
C, series model tests were carried out for the twin-screw ship forms, the Cp of
them were 0.80, 0.82 and 0.84, while L/B=6.0, B/d=2.76 and lcb=—2.25% in
common. We compared these results with thosc of the corresponding single-screw
ship, model of the Icb series.
(v) Arrangement and Computation of Results of Series Model Tests
All results of the aforecited series model tests for single-screw ship were computed
and arranged, from which we obtained data for estimating the power of main engine
necessary to propel a giant ship at usual speed.
(2) Model Tests in Waves
Self-propulsion tests in waves were performed on the 4.5m model similar to the parent
form, the wave lengths were 50, 75, 100, 125, 150, 200 and 250% of the length of
model while the wave height was always retained about 0.11 m.
(8) Experiments on Stream Lines around Body of Full Ship Form
We surveyed the directions of stream lines around the stern parts of models and measured
the distributions of velocity in the boundary layer of the stern for the parent form and
three modified ship forms, the L/B of them were 5.5, 6.5 and 7.0. Furthermore, we
observed the stream lines around the stern part of model which had an abnormal bow
and stern form, and measured the wake distribution at the position of propeller.
Analyzing these results, we examined the estimation of the wake distribution of full size
ships.
(4) Analysis of Standardized Sea Trial Results
Collecting the records of progressive trial of twelve large ships, the lengths of them were
from 216 m to 249m, we investigated the correlation between the propulsive performance

of model ship and that of full scale ship.

2.2 Maneuverability Researches

(1) Series Model Test
Circle turing and zig-zag steering tests were conducted for models with length-beam ratio
of 5.5, 6.0, 6.5 and 7.0, firstly to investigate the effect of L/B upon steering Perfor-
mance. It appeared soon, however, that ship-model correlation was badly spoiled in such

tests by a peculiar flow pattern found at the stern of these models. Thus we were forced
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to change the original plan and mode some survey to this phenomenon.

This was never experienced for actual ships, so far as concerned the length-beam ratio
larger than 6.3 that was the least figure for actual ships involved in the present project.
Eventually the stern form of series model was modified so as to eliminate this abnormal
flow, keeping the longitudinal distribution of volume unchanged, and another series of
circle-turning and zig-zag trial was carried out for these modified stern models to inves-

tigate how the L/B, B/d and Cz effect on maneuverability.

(2) Research on Ship-Model and Model-Model Correlation

2.3

The Mariner type ship as proposed by the International Towing Tank Conference as
an international co-operative test program, was taken for this purpose. Circle turning and
zig-zag trials were conducted with six similar models whose lengths were 1.2m, 1.5m,
1.8m, 2.5m, 4.0m and 5.04m respectively.

Power loss Caused by Periodic Steering

A series of selfpropulsion test for the parent model with periodic rudder movement was

carried out to investigate propulsive power loss caused by periodic steering which was

often found to be induced by automatic steering devices.
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Table 2.1-1

(1) L/B B/d Series (@ ------ Mother Form)
‘ U M No N M No Lprp (m) B (m) d (m) L/B B/d |, Cs lch P. No.
1937 6. 000 1. 000 0. 2976 6.0 3.36 0.80 : —1. 57 U. 1723
' 1726 6. 000 1. OOO 0. 3268 6.0 3. 06 0 80 —-1.5% U. 1563
! 1728 ” 1. 0435 0. 3410 5.75 ” " » U, 1565
L1730 »  1.0909 0.3565 5.5 y ” » U. 1567
I .- . . - B -
©l725 6. 000 1.000 0.3623 © 6.0 2.76 0.80 —1.5% U. 1562
1727 ” 1. 0435 0.3781 5.75 "’ ” #. U. 1564 !
bo1729 ” 1.0909 0.3953 5.5 " " »  U. 1566
! 1753 6. 000 1. 0909i 0. 4435 : 5.5 2.46 O 80 - —1. 5/ u. 1703 .
1754 ! v, 10435 0.4242 . 575  » v U. 1702
{ 1755 i v | 1. OOOO‘ 0. 4065 l 6.0 j v ’ v »; U. 1701 !
: 1658 6.000 1.0909 0.3953 ! I 5.5 | 2.76 : 0.82 —1.5% N. 1374 |
| 1660 1 " 1.0435,0.3781 | 575, " » N. 1376 |
. i
o ams 159 » . 1.000 0.3623 | 6.0 » » »i N. 1352 |
e e —— U . - — }
| 1657 . 6.000 1.0909 0. 3565 55 3. 06 i 0.82 —1.5%, N. 1373
f 1659 | v 1.0435 0.3410 5.75 ” " » N. 1375‘
,‘ 1661 » ' 1000 0.3268 6.0 v ” ”f N. 1377 |
| 1oss | 6.000 | 1.000! 03953 55 ' 27 078  —1.59 {g igg‘;i
li 1939 v 03563 vl 3.06 , #l U 1567
i (2) Cs Series ’
|U M No. N M No. | Lpp (m) | B (m) d (m) L/B B/d Cn lcb |, P.No. |
| . B SRR
i 1591 6. 000 1.000 O. 3623‘ 6.0 2.76 0.78 —1 5% N. 1352 !
i 1725 1592 ” ” ” "o ” 0. 80 ” ”
I 1593 ” ” ” ” v o 0.82 ” ” ’
! 1594 ” ” ” ” ” 0. 84 ” ”
i . e
: (3) lcb Series ;
; U M. No. N M. No Lpp (m) B (m) . d (m) L/B B/d i Cs lch P.No. !
- I
t 1725 1592 6. 000 1.000 0. 3623 6.0 2.76 0.80 —1.5% N. 1352 :
| 1751 ” ” ” ” ” n  —2.25% 7o
: 1752 ” ” ” ” ” v —=3.0% ” &
: ” ” ” ” —3.75%' r o

1753




(4) Cp Series (Twin Screw) and Comparison of Single and Twin Screw Ship Forms i
f :
B.M.No.|NN.M.No.| Lpp(m) | B(m) |d (m) | L/B B/d Ce lch P. No.
197 | 6000 | 1.000! 0.3623 60 ! 276 | 0.80 |-2.259 1724 |
198 ” » o I’ v » | 0.82 ! ” f
199 ‘ ” ” ” v v | 0.84 : v
‘ : : ‘ [ L
196 i ; ’ | i \
(Single 1751 " " v w | » | 080 |-2.25% N.1352:
 Screw); o \ P | J L
U-veoer Unken
N--oeee Nagasaki
------ Boeichd (Meguro)
Mark ; O--- Yo, %4 Series
—— (5 Series
Z=-— . < (Twia)
A — leo Series
034 g\
| %
082 2~754L | L ’
306 o"l P 47 %
s B
o— 246 O—. ?
080 i 276 ,|>/ MotherForm\, T s
T ;Y 7 N e,
336 ol l \, _3.0%
. -3.75%
078 276
306 O/
55 575 60
I./B
Fig. 2.1-1
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21.2 L/B, Bl/d vV —x

2.1.2.1 BUEME FOBR v~y

AV =T EHENBBEM OL/B, B/d, Cpisd0rlchDffiiy Table 2.1-1 (274 ¢ 50T, &
BRIROFHRZIVRE L, bbb, B/d k--F& LT L/B 2525863, BEHOFELER
CRCTKREREEROE & L, $#REOFKG BT 2 EE L/B T7chb B OB G
LTHEEL TERMREER L, L/B —ET B/d 2%z 28418, BROSBRED &K 351
DIMETDEE L L, KR L B/d Tishb d ORMIZIES L TS IE L TIERGR & R L7z, L
20T, RS 7sbb, M, MEOHIRG, L/B 2521 5B4REHOL k) TEY & <,
Bld %2 2BE3 d OMIBUZHSI L CW S HICEC§ AT DI &1/ d, L/B, B/d %R
B2 DHEL, IOHEFHEGE TR LRE L,

835, TURFIIOWTHMBET, L/B ABT 25808 BISIRAES v to0d, [F— v u -~
TEMML, B/dHME,Td BB 28603, d OBCHE L TIHREBML, ©., Fi2, (g
T F) D—EERD LI LTHRD, FHECHEA L THEE L,

BLED &I L TRES N IBEDRARO L MITRES LOBEHW, MET 2 EMOEE FEs &
iz Table2.1-3 12, B u~5DFEH L Table 2.1-4 (=57 L1,

2.1.2.2 BBRERE LUt Bk

BHRRO AL NRGURE e OET, HHL 7RG OB ERITE T, MR
BOFBRIZEMNEROBT, ThENRR LT, KBICHEE LT REIDT L1, FENENDOEM
BEROMWERACT, MEEMIS LEE L EEE N SHEROEE S KEIDE L,

R ﬁﬁﬁ%wﬁ@ Afis AEEROE

- o R RORRER KR EEHHB

Cs=0.80, B/d=3.06, L/B + VY —x Fig. 2.1-4 Fig. 2. 1-14 Flg 2.1- 20,‘
Fig. 2. 1-10

Cr=0.80 B/d=2.76, L/B + ) — X Fig. 2.1-5 82 Fig. 2.1-15 Fig 2.1-21

C5=0.80 B/d=2.46, L/B 7Y -x Fig. 2.1-6 Fig. 2. 1-11 Fig.2.1-16 Fig.2.1-22

Cs=0.82 B/d=2.76, L/B ‘) — X . Fig. 2.1-7 Flg 2.1- 17 Fig. 2 1- 23'
' - Fig. 2. 1-12
Cp=0.82 B/d=3.06, L/B + V) —x Fig. 2.1-8 Fig. 2. 1- 18 Flg 21-24 .
Cp=0.78 L/B=5.5 B/d=2.76, 3. 061 Flg 2.1-10
\  Fig. 2.1-9 Fig. 2.1-19 Fig. 2. 1-25
Cr=0.80 L/B =6.0, B/d=3.36 j Flg 21-13

UEDHERMLKRDZ EHhh b,
2) L/B os
(i) Cp=0.80, B/d=2.76 D3 Y — Ziz > T
@) FMRFURE 72 O, 3 OORITKELEL T L/B=6.0 (U. M. No.1725) »i—%
K<, L/B=5.75 & 5.5 T3, 3L AEEY iy, (Fig 2. 1-58K)



WHURIB T, 7e D%, 74—V Fn=0.18 L " 0.16 Tl L7 Fig. 2.1-26 iz
$o5Th, B/d=2.761k13% L/B OFBOEFLMHILNTED, ZORDS LA
ESNEBROLRTH Y, AESHE AWEBLB LUORPFICET S UT ) —-2D>3
b0 B/d=2.76 ODRRERELFRTIDTHB, ZhiZlhil, L/B OB{LOVA\EHE
btz o T, BRBHEARE L/B OB L & HIITEHOERERL T 5,

b)) EMERICIOCTALDE, HHRRE wr & L/B OB L3 L, * 352 B HREK
td, UM No 1725 %<, L/B oRAbLELEHML T3, Fr7 KL
7r \3 L/B OWA e3IHAOEBERT A, L/B=55 ObDTIZHIIHKL T3,
(Fig. 2.1-15 £8) WEIRET Fr=0.18 IHFT 5 EMERDOMHE Y L/B~— 2IZHE L1
b Fig 2.1-27 Th b, wr, t, 7r ® L/B 2k 2FAOEEIZE, B2 LWL
nEDODL TSV, wr T, HOBEFOEEELFOBETAESEHHDIE, e ~FH,
DREEBLIVP T NTEREOBEMPKRE AL VXX ERDH DO THA S,

(©) ERENEHBIZIOVWTLDE, L/B OffIC L, THAEBNEIL L TV20 CEHED K,
BIAL T E 7oA, HEERE 7 TA D&, L/B X 372355 Th b,

(Fig. 2.1-21 &18)
(ii) Cz=0.80, B/d=3.06 ¢ Y = ZIZ2\T
BIAESGE, EME#RLLOBEENSCSL3T L/B opfut, B/d=2.76 0
—XOBELIZERETH D, (Fig 2.1-4, 2.1-14, 2.1-20 £R)
(i) Cp=0.80, B/d=2.46 D3 ) — KT\ T

@) BAERE 7z O, 3O0BWERBEBEUETC, L/B=6.0 p—FEK<, L/B=5.5
—&@\, (Fig.2.1-6 &)

WHOREET, 7r D%, 74— F¥ Frn=0.18 s L8 0.16 TH# L7 Fig 2.1-26 12
L., Th, B/d=2.46 (Zki17 D L/B ORBOKRT 2D EMNTE S, Uil
Bid owBL LT, B/d B/ELeBRE re BETREL LBHEENTIEH D2, F0
BEIHZVELI LI epmbnd,

(b) BEBMBERIIOWTARDE, FHMERE wr &, L/B OFA L bWl 292X rpd
HEtdh L/B OB & HITHMOBERER L T, FuxIKRE 9 &, L/B @
KEWHHN, REHERTHAAD 2, FRERDO AT VENKREL, HEVEZL, XY
LizZ iz 2oy, (Fig 2.1-16 &)

WEIRET, Fn=0.18 kT D2 HABMBEHROME L/B < —TH# L T Fig. 2.1-27 i
ML THHA, ZiUlly B/d AEMBRIBSLIEITERELMDIENTE D,

(© (ZBENFMBUTOVCTAHRD L, L/B O &, THKENELLTH2DT, 1HED
T Eiony, ABERE v TAB L, L/B RpE iz EXTofiishs i, T3,

(Fig. 2.1-22 %)

g7z, Fig. 2.1-28 (Z#RAED Cadm # i LicAs, L/B Avph& {51z, Cadm i



NeTs, Ted, UL, ZTHALOKINCIE, BERBRICER LB e ~55, KFE
(U.P. No. 1562) 2 B8MZEMNCHEMNIDOT, b LIRS XTIk, T
W ENEENTWAZ LIEREET 5,
(iv) Cp=0.82, B/d=2.76 0 ) —ZIz2\T
(@) FAEREE 7z 3, WERBCSVTRSEERBBELFAL T, L/B=6.03K/NT,
L/B #UNS<71e3 88 <7e0, 72 L/B OB, T, HERCHINL TV,
7 re H—TDAL L ENVDOMFEE L/B bbb RIE—EThD,
finod 2 RE T 3 MBDOBESHILES L URHTRREAN TV 248, WEIRE L KERLW
BRizH B, (Fig 2.1-7 B
) BEMERIZOVTIE, WHERETIR L, wr ik L/B AUNILEBIZEREL, F0EE
FETH D, LERETIE, wr ZOWTIMEREBRRE L/B OEENHELATH B,
t TIXEEEZDOENT L/B OB L 2EBBHRETK, T 7% MRIBTIE wr ik
FOLFETRMLBULTCL/B=5.5 & L/B=5.75 L DE I LAL L, L/B=6.0D2%
AP E U,
tix L/B OB L VT AEEABELMIR LB, FTOEE DI,
7r DL L/B=6.0 OAMNESENHINZH B4, FOEZPEv, (Fig 2.1-17 £
i)
(©) {EEBHMBIIOVTUL, L/B 2L, THKENELLTVW20THEORBIZTE L
VA, ThBE—EDOHEMARD LY,  (Fig 2.1-23)
(v) Cs=0.82, B/d=3.06 D ) —KIZD>\T
(8 7z 13 WEIKEBIZIRVTIE, B/d=276 OBare< A SMERELsBCT L/B
DOWA L & HITEBRAIHM L TV 5, EHECIRE TRIEERE & R CHEFE &R LT 555,
Aoz PREETIE L/B=6.0 & 5.75 iR TIREE L\ 72 2L T3,
(Fig. 2. 1-8 &)
®) HBEMBELCOWTREHEIRES LT % MRETE, L/B OMAE &Lz wr, t 4%
NI T AEE LS IL DA, EEIRETW wr, t LIS L/B OMA & E BT
WAT EABHSHN D, B wr il W TEFOHALEETH S, JITHVRBE
WT T, Q N OFtEICMEOWNDAREEIIE I LBbLNDKEL AT VRS
7oH T, BB X VEHRAEDOR L VAR DIH, FH wr BT, Fig 2.1-18 2
BRBCRON S & 3 CKEAMEIC L BN T T30, Zhid L/B o~k 54k
BRHEETH D EFELLRIL,
e N L 05T RRIETIE L/B=5.75 DA<, FEHIKETIE L/B=
6.0 HMEL, —#MI7 L/B OEBALN, (Fig. 2.1-18 £M1)
(©) (ERIIOKEE v DIETAHAD L, HI—EDHBHARH LRI, (Fig 2.1-248H)
(20 B/d oR®



)

@)

(i) Cz=0.80 DHEE

Cp=0.80 MBIz k13 5 B/d OFBLROB1H1L LT, L/B=6.0 OBPA/IIOE
U. M. No. 1937 {2 X 2REROFFE & b8 L T Fig 2.1-29, 2.1-30 #fFm L7z, Fig 2.1-29
e CRITTHE Y, Fig 2.1-30 REMERCRIZTEELRLICLOTHSEA, b
PR EBE, 78 78 BIV 1—t® B/d ik BEE, bThTH B, l—wr (ZHHR
FETIE B/d oBmE 5L, AT X BREETIE B/d O#hne & HIZHEAROHEHRN R
LT3,

(ii) Cz=0.82 0P A

7R AZOWTE, B/d ORBIRENANEL, BREREBLE LT B/d @#E;Ebi; UL -1
BELERIRShV,

BRMER ICOWTE BERE T L/B=5.75 1%\ T B/d OEE 123 & A Fis i,
L/B nEEO®EL, B/d=2.76 o} —XOFMNIEFEITKRE -,

FHRBTIE B/d=2.76 + YV —XTlx L/B OFA & & HIT wr, t 3BT HHEEE 25
LTw5%A, B/d=3.06 Tix L/B=5.5 L1 5.75 & LFIAD &I W FEED~NT Y F A3
K&L, B/d=2.76 ZH~BROHENDRENEDLD TRRETHDEHBIBND, ST
FRBIZHCTE wr, t BT B/d=2.76 DFHARRKE,

Cs OEE

Utoy Y —XBREBOF T, L/B=55T B/d=2.76, 3.06 D4z Cs #1 0.78, 0. 80,
0.82 IZEAL LI EDFBIOVWTHIRENTbbh T2, Cs DEBEL RO HRBUTFNC
Cs ) =R ELTHEOITVEN, BEDLDIZIOLBERL RTLRDERVTH D,

Fn=018 2\ T, WHIREBR IO T2 PREED 7z, 72, 1—t IV 1—wr % Cp <
— A THB L7-b DA Fig.2.1-31 TH 3,

CHRC L B EWEEREE L, Co OWINTFES S T, 7o 3ED LML, l—wr ZEI
L, 1=t @3hFnTEH3A8HML, 7 G AEELN L, ThBOEEE, B/d=2.76
FBLU 3.06 (2K VTHi2FFAETH B,

Tu T EHEORE

Ry ) — AR TER LB O u ~512, B~ es), EROBIIELET

HE+Y ., F=—7%

ELTE , FERDOT, HROBABMBERICKIETEE LR 572012, U, M. No, 1938
iZ U.P. No. 1566 3k or U.P. No, 1567 %% L CHRERREIZ SV THERR *Fi, 7,

FORERRDHONIT-HAMBERSE Y Fig. 2.1-32 127 Lz, U P, No. 1566 DA ERA# 11 %
REL, HMERSIHEEOHEBIZL , TELLTW2R, 7 THBE, ZOHBICKT 5=
NRIHEBROEIZ L HEIIEL, U P.No 1566 DFAHENREFCH D, Tods, REBOBR
KB BT 2887 v < T OB, UP.No1566 LY Z< bEFphS eI AihsdL5 T
H %,
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Table 2,1-4 (1)

U.P. N 17 23 1563 15465 1567 1562 15564 1566 1703 1702 1701
N.P.m 1352
D (ax) 144 158 165 172 175 183 191 21 4 205 196
H/D (CONST, ) 1.083 089 9 0818 0744 0714 0639 as7 1 G402 0863 531
x a180 L4 4 ” l_ '] s z [ ’
[ 06670 4 [ A 4 4 f 4 ” '] ’ 4
Duax,/p 0303 ’ ’ ’ ] . . ’ ’ ’
to/D 0050 ” ) I '} . » ” ’ '
RAKE' ANGLE 10° -0’ ’ P ’ . . ’ . . .
2 S 4 ” [ » ” ” 14 [ ’
BIADE SECTION MAU ] [ ] I 4 4 L’ ’ '
1730 Utz 29
M.8.m U1937fU1726|U.1728|U.1938JU1725;0.1727|U.1938JU.1753]0.1754|0.1755
01939
Table 2.1-4 (2)
U.P. M
N.f.m 1374 1376 1352 1373 1375 1377
D (an) 191 18'3 175 17 2 165 158
5/p(const.) | as571| 0639 0714 a7aa) as18| 0899
&, 0.180 ” ’ ” ” 4
| a, 0670 ” ’ ’ ” [4
byax. D 0303 r ’ » ’ ”
to/D 0.0S0 I ) ” ’ I
RAEE ANGIE 10°-0’ ’ . ’ . ’
2z 5 4 ] 4 4 [
BLADE SECTION MATU ” ’ ’ [ ”
M.8.M N1658| N1660 I N1593FN1657 | N1659 N.1661
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N.M. No. 1592 i3ffiidm &9 L/B, B/d + ) ~=xd UM No. 1725 ¢ [A—DERIMTH 545,
BHRBROAER T, W L OEERIREBIZH VT N M, No 1592 D Jist re OESHFREL, %
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Table 2.1-5 PARTICULARS OF MODEL SHIPS (Cz SERIES)

|
LOAD
-0 CONDITION FULL HALF (65% FULL) BALLAST(44% FULL)

MODEL SHIPN 1501 1502 1593J
o. ‘

1594) 1591 1592 1593 1594 1591 1592 1593 1594

DISPLACE— |
‘ MENT|1, 69901, 7437,
(m®) 4
|
l

1,786611. 82531, 1045 1. 13361, 1614|1. 1866/0. 74780, 7675(0. 78630, 8034

DRAFT (m) 10. 36230, 3623

0.36230. 36230, 2436/0, 24270, 24190, 2413/0. 16910, 16790, 1668,0. 1660

:TRIMIN/S}; 0 o o 019 19 1% 1% 294 294 29 24

’»BLOCK COEF- | ]

FICIENT, Cs® 7813i0 80190. 82160. 83940. 75540, 77810. 79990, 81950. 73660. 76160, 78530, 8064

'PRISMATIC N

'COEFFICIENE 0. 78890, 80970 82060, 84750, 76640.78940. 81160, 83150. 75210, 77770. 80200, 8236
P i . 077 i I

MIDSHIP ; i

COEFFICIENg 0.99040, 99040, 99040, 99040, 98570, 98570, 98560, 98560, 97949, 97930, 97920, 9791
S 7 - | W R ! e

WETTED ! | : : |

: SURFACE, 8,550 8,705 8,843 8,967, 7.013 7,158 7,287 7. 409¢ 6. 107‘ 6.252 6.384] 6,506

f o my ! i ! .

SECTIONAL AREA awo WATER PLANE CURVES

M.N2 159/.1592.1593.1594 SR e/
€000 x 1000-00m¢ sxmm 240-00% x 40-000 me sum

M NS U0 O doined TO tn] An xg{Ch 00 1 Co 1o | Cm [Cowow | “Yopg| 24 | 4/ [CBmAENT xRN oxs| MARKS | REMARKS
15¢1 FULlL 362-32 [ 747251 (9-78/2 |0-708% [0- 0204 [0- 241010250 2-740 60 |48532|29-00 | 3V.00 INC. SKIN
[J
[
[

1302 FULL |362-32 743 26(0-80/9 |0 8097 |0-9904(0-3752|/0250| 2-760| &40 [48-50¢[{28-00 |46-00 | —~———- INC. SKIN
1513 FUuLL 34232 V78673108216 (08204 (09904 |0-2802)1-0250| 2-740| -0 |e2477|2500 |24-00 | ——— INC . SKIN
1594 FULL |362-32 824-3910-8394{0 24750 9704(0-2013 |1-0250 | 2-760| 60 [42-447|23-00 |20-00 | --——--- — INC. SKIN

100 _

40

T

”»
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204

Fig. 2.1-33 SECTIONAL AREA CURVES gz,
(Cr SERIES)
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Table 2,1-6 PARTICULARS OF MODEL SHIPS (/cb SERIES)

¥N.M.M| 1592] 1751] 1752 1753
Ler (m) 4000
B (m) 1000
d (m) 03623
L/B 6000
B/ 4 2760
Cp 08019 | 08015 | 08018 | 08015
cp 08097 | 0.8093 | 0.8096 | 09904
ca 09904
Leb - 1.491%] -2260%| -5023%|-3807%

Table 2,1-7 TEST CONDITIONS (lcb SERIES)

600 17 x 10000 mrsirn

240-0 1 x 40-00 reonm

BN .M 1592 1751 [ 1752 ! 1753
LoAD CowuITion | Finn | HALF {BALLAST FULL | HALF [BALLAST| FULL | HALF [BALLAST) PULL | HALF |BALLaST
Lps (m) se0 0
Lpwy im) T 4150
B S %000
Lou TN % CH bpy Sneen T —2260 ; “3023 -3807
T T ale. 2727 2279 T 2731 | 2282 ¢ T2731 [ 2282 2780 | 2281
P L . A -
4 Can) 3623 | 2427 1619 3625 2431 ;1682 3624 2431 1682 | 3625 [ 2430 [1681]
¥.P. 2127 1079 2131 1082 2131 1082 2150 | 1081
TRIN INgut Lpp o o1 T T e T TR T2 T T 7 2
| D15 I LACEM ENT (Kq)4>|_'774_377jr.15};_5:__7_57:75 [ 47437 11336 7675 1'7“‘.7_1 a5 T es a7 [1is%e | 7675
WETTED SURFACE(w) [ 8705 | 7158 * 6252 8706 12155 6251 | 8708 2157 4248 | 8719 | 2156 | 4241
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NM. N Cp Co | Cu | B4 | Leo n| MARKS
M 1592 |0-80/9 (08097 ~ /491
MIT5] (08015008093 |09904| 276 |-2.260
M 1752 (08018108096 -3-023
M 1753 10-80/510-8093 -3-807| -=a-—reomam
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AP 7 2 3 4 S 6 7
8.5

Fig. 2.1-40 SECTIONAL AREA CURVES (lcb SERIES)
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Table 2,2-1 PARTICULARS OF MODEL SHIP AND PROPELLER

MODEL SHIP
MODEL No, B. M. No. 150
LENGTH, Lr» 4.500m
'BREADTH, B o N U 0.7500m

' DEPTH, D ) 0.3760 m
DRAFT, d -  0.27m

_ DISPLACEMENT, v 0. 7360 m?

| WETTED SURFACE s o 4,957 m?

f 'v/L:xms - 7. 4997
Cs o - 0802
Cr S - 0, 8752
C - 0. 9904
‘lcb (%Ler FROM F.P.) a — 48,509
HEIGHT OF BOW CHOCK FROM LOAD W.L. AT BOW, f 0.2223m

. RADIUS OF GYRATION (N AIR) Ka 0.25Lpp

VN-ATURAL PITCHING PERIOD, Tro o 1. 32sec.

| MODEL PROPELLER
PROPELLER No 85
DIAMETER, D -  0.131%Bm

CPITCHRATIO, H/D 0.714

| EXP. AREA RATIO, 4p Y

| BOSS RATIO, 4/D B 0.180
BLADE THICKNESS RATIO, D 0. 050

. NUMBER OF BLADES - 5
BLADE SECTION MAU-TYPE
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Fig. 2. 3-4 WAKE DISTRIBUTION AT PROPELLER POSITION

Fig. 2.3-5 WAKE DISTRIBUTION
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B—ZiE 7%, MEZ7LV—LF4 v Bz VR LB s ETHE, L/B, CrEnxEH
PR D 2 A EE Y, FRERBASFEENHELTHAETCEZARBLABLN,
HIRBBIB\TUL, TOHFET Ly, L/B, B/d, Cs MERIEMEE CHic 2 58T
L, $70, TSI T2 M OERMELRET 2BAABRLTnbhi, TADOBREUTIC
VZ o
3.1.2 #I1RE®
3.1.2.1 L/B Bt e AEBKORR
ARBICHER LR, 2.1.2 L/B, B/d v 9V —XD L/B ) —~X\Z{ER L-BER, T/ib
% C5=0.80, B/d=2.76 T L/B % 5.5, 6.0, 6.5, 7.0 LEALS ¢/ b0 2 HET, 24 5m
Thd, RARBIIMEIS L UNT 2 b (WEBEKED44%) O 2 RET, REURBOEH, MOEHIX
Table 3.1-1 iz, REOMEEL Table 3.1-2 ZFRT LY Th 2,
1) FemtE
EHREERROMER  Fig. 3.1-1 TR T,
WRREBIZ OV Tv 2, Cs, B/d #—F k> T L/B #BA ¥ 5L, RENBEIEIST
B, L;mL, F3ud L/B%7.0/05 5.5 TR LT 35° WRKESBLZHWAIT 2EBETH 5.,
Fig.3.1-2 QEF ¢ B L BEORRERTH 22, TR L D LHENLOHE L H
FUELL L, 1/70 005 1/1004Z384 U T H35° FEMEEOBIMIB LT T Efevy, U,
AAKERIZES VT, APRBRHOEEEAA LT ATHHZ L ERL, Lid, THEME
DEBEEIZE LD TECDDIZIE D BRAHNH, —HEMBEIE—RISHRICH N THY X
ZEhbh b,
TeREF L 35° BA L& 20 ERMER i Y TH B,
— 88 —



AT A MRIETIE, PR OREM TIERE & O IEPEREARE W23, 35° BRI/ 2 & D%
IR EAE T,
@ et #RRwEH
EZAT, KPBOT & <HEA L TREHERO /M E VR TIIERL T LR R T 2 850
BLNMHREGHBEICR D, BIOMAORERS Z RRBINOOHUELHOEMITHRANTH
febNfeh, ToOFEIT Fig.3.1-3 L B 14 ZHART 2T L S REROEHBNDEL <l
THMEER L, 77 bieEEE 2 28 /s EEAT TIXRBIEN B LT K, T @ik
IR, Q-0 ROBEADWM T 201N EBTH 525, ORISR, T B,
—7%, FMEERZBRERCLHE, ERIPRY EBROFEBROBKIN L, TWBLE5Th D
75, Fig.3.1-4 O EHREDOLDT, TheERMIERT 2 L ERTESYEL <8
KIZEABD BTN, TOBR, Ti0bhbigils 23 83\ TRBICHEREEN & <
s R R U TREBR] L &40 5,
CORBEDEBN N IR+ Th 20 THEHE Y ) — XREBIARAEEIO R 1T 5
WIEE L E D58 eh 75

Table 3.1-1 PARTICULARS OF MODEL SHIPS

'M.NQ‘LPP(m) L/B E B/d = Cs 'RUDDER.AREA (Az/L xd) SIMILAR TO

| | '
, 52 ! ! 5, 5 | l 1/70, 1/120 U M NO, 1729 |

| |
i i . i
o3 ' 4.500 . 6.0 2.76 0.80 ! Yfz0, /100, Yizo, Yise U. M. No, 1725
%0 6.5 ; Yro Viso
i ” ” .

91 7.0

Table 3.1-2 TEST CONDITION AND KIND OF TEST

| TRIM : Fn
FULL LOAD EVEN KEEL | 0.18
TEST CONDITION . .
BALLAST © 29%Lpp AFT 0.19

. |
HELM ANGLE

KIND OF TEST - TURNING 35° P, ~35° S, (EVERY 5°)
v ZIGZAG 5°, 10, 15°, 20°
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3.1.3 #2KkRH

3.1.3. 1 FEARBEREVERBR I3 X O EBLR DM A & T DX

B IRKOPFERERIC I, BERRARBRADHE SR L Mo th e DRICECHEE R
T AHEARR SN, AFEIRERROTAUEIEICKEVCENOANDIE, DT, H2RAK
WD 2 FIWCHARECTHRE SRR L,

(1) EMBERERLSBERT DL E - T, LEOKMOMR ERE#AL, ¢ <L/B, Bld,
MER SRS RIET R L B/ET 5,

@) ERBBOMEEERD ZIUEST, RFEOBERRO EAREEE FET 5 HEAFET
%,

3.1.3.2 B Z R

EDBERNC LizAiv, SHEET Y (R, BED, EtHRETYE, HEMR, Z3HER AIBBER
T (B4, NBETERORHIZIES T, EMZ RBRNER SN, KK ERRBYEHEEOH IO TIZ
BH, BEWIThbii, FOF44 Table 3,1-3 254,

COFERNBERDZ Ehibom b,

1) EBMZRAHSLESNHBEMEK K, T ##8Bica a8 @M< 851z
), KEWEEFRL (Fig.3.1-5 &I, # 1 RKBHMRBICASN L ZOKNOBIEIEECRD
sy,

@) THIRLBAEENG Y, MOERTEIEL LD L 2 UKL, - OMOKUEAMRE T
BREMETZ A IS NEZ L 27T,

7, EREEOBCHIEIIHT 2BRL T, U, THTuhd, TRAKETE
AR5 L BN TUL A DI,

@) MUMFEHEROWEEEL DL, IS\ L/B, K&\ Cs, KE\ B/d, NS\ CREERA
KELTEL T HHABHAS AR SILS (Figd 1-5 3 X U8 3.1-6), Table 3. 1-3 g2 3¢HIi
REW K, THLADMEAR BN 575, THULEEMT T3 TICREE ORI B AAA T
BIEERL, BRIALDOMD R A4 FARBRTRIARLEL— FOBEME T VD,

KT 2L, DT HOALEIHRBCRENSHEL 25T IO TIEARGD, ZHAE
KA IRE VK2 ETILRELATHAD,
LORREOHEABEORAL, icbb V/Lt d=Cu/5 HoRmz b e ¥ crr s
AR LBV I BRSSO THBA, TOMIZ B/d BEMIKEVEELr Lo L
SICRZDI e, BEDORMORBEHIEICBEE L THEEINEZLLE2LN B,
3.1.3.3 BRIRER
B2 REERRIFR 2 FNIRNLBIH L T, THbbBBOEA 2 EROLIVGESIT 5 HEE
R plehicfilcbh/, HRBEMAS FICRBER L Table 3.1-4 (277 L, RBREROEEL
EELHUTIZHR~R S,



1) WO

%1@%%K&MLt&ﬁ% (M.No.52) % LIADOBIEFT7e - 7cA,  RHCREB T
WO LRSS 7 TS LR E AR BRI S, Zhd THTREELR-C
Lhibh ot T TN ER BEEEOBREEREOEMOZIT, - ORFE IR
TBHLDTHAS EMBIND, LaLishb, ZOHRADTEEILMEIHEMNET, Ba
DFEBIIHEFETE RV e 2 E2 DL, KBKOWROHHEATIZD -1 X5, KEINIFRT & HE
T DDEEZ BRI,

@) AMLOMBLBLD L/B, Cs kb bl bREHAE RIS VB DH - DT, BED

eI e b &I L TRERE — I E L TR E 770 » 7278 (M. No, 52-1), SF R
DO, T, £ CRBH (L/B=6.4) #Hpignc L/B=6.0 & TEA{LE &7 M. No.
119-3 2fER LRR LA L 25, hininbREMMEFL, &5 L/B #BATHEED
WCRECRDRANBEL A E 1557, .

3) =T M.No. 52 BN Lo ZANCHL, BHEAREZ RS € TRIZIIO FHMLER S 1
M. No.52-2, 52-3 #fE, TR E4T7e »70h5, KIBROAMME, $:c L/B 255 L5 &
5 IR OB AR o ¥ —A 5% E TR LTHLE LV EROE RO BT, ZOHK
WERARD N LD otz, T ORBTHRRBMICR %, P2, ANTEMIC & » TH
NOEFEERDZ L bRBIA, & L7z ANLED BIvIeh 57,

) LEOEENST DL, BEOREIZIEE AEY, 55~6.0 » L/B LT, BERBRS
S LN B BREERORERNN RN D2 LIZEEEL Bbh b, (181 LT M No.52 oD
Rz Fig 3.1-9 127 ¢) —7%, EMofEiu Fig. 3. 1-50md £ 51, TSR
TERYBOBMERL T 5,

TOCHRGMED, AHMBEE Y2 Bbh A RBBER, bbb L/B, B/d, Ca%E
FER SN SRR HUBEEE T 5210k 5T, JORFMAEIN DI ENFEZ
DAL, I OBLAS R Lo Fig 3.1-7 #4504 Fig. 3.1-8 w4 & & 9 ® M. No, 52-4
BLU1TThHD, TRHOMEZRTHE LML E 51T, ThAETIURBRIRZERBELLD
DL, BMEVELEDDTHD, ThbOREIT OV THENE L RO T
B & K%, VEMLHRENE Fig. 3.1-10 $5 X0t Fig. 3. 1-11iZ%7 ¢4 £ 512 L/B=5.0T%
R E H P 2R,

TOESIT LT, e VELLICRBIREZES s biE L/B, B/d, Cs SH8BHEIHIC
ZADEBEFANDIELNTEDLTHAS, TORMIBEDEAPEALETRBLIDOTIE
H B, EMRBERL L LBERFT 220V F0BELRNE, BRIV T—JREMTE
LEESEBONBHDEEZ DN B,



3.1.4 3 RHAW

3141 WEBREYXITLEWIL—4 - T4 RIS T 2 MEHE RER

BLRCTLONIERER SN Z KRB, MREEOLELIENKIEC D &3 < & Bbh 3 %58
ROTDIZEII 2 DR LB DCES L 12,

M2 KABRTIE, ZORFERGEEE L TERAMER LB KOV Th AL A0 R ibi
Fohs, EOR, VI X MBIERERACS LS ME7L—a9 4 v 2F LS VEIZT 2H5
WREBSAZERT LA B RE LA BAR,

ZDEBRBERFER OB L EMET 22 L1385, Lo LEBah BRIz >WT L/B,
Co 72 & e ARNTEZ SRR EIT D e b, EERFRQIUTShB e, L/B, Cs fr¥
DB -2 2HREIEET 2 e TE, MMRBRASR LT 52 10 & THEMOERENE 2 HE
ET BLHOVIRES LI ENTEDLTHA I,

B3 WHREUL ) B I8t TS L/B, Cs, B/d, & 52 2 iR o et 4 2 B0 i~
DI ORI RER A T in i,

3.1.4.2 (ERMBIEEHRK

L EMIE L KPR SORID K74 - 79 & Fig.3.1-1212, $7:, SAHEBAMIER A
Table 3.1-5 124, 7ads, 2 MARLHEGEMRERBN O b D L cnF W L4, 2Bz o
RIEHIR L VU L T LEENEBRIF LI mvbnE BEbits,

HEESHIHE LR DI b /o b D LML T, REIERA Y v AR THES 2 —F L L, itHx
B2 T Ar/lLd 2% 2712,

RECRBIWE, 1—T v F—rD&, Fn=018~0.19, MIBMHIHELEEE=0.24 Lpp Th D,

3.1.4.3 RERESUL & &%

BERIRERAGANL -0 FEEDIBC, Z RERESSUE K, T #HBROBICEE L, Fig 3.1-13~3,1-182
Wik =4,

T, r'=L/R, L=Lrp, R=FEHELMEE, i=8aTh2,

o, K, T 83 Z RRKH £ 300 Ll R 5 5K

()1 % o= | K (o=pelafasone
L THRETL, R K, T 2 RDALLDT, KOEBV TH2D,

K' ol DReWL) /RO BEBHRDT, K&\ i3 EREEPEREA & v,

T DU/ MO FEREH, KEWIZEERTENEL, BRICHT 2BRAB T,

BEAED r'-6 ¥R EEL~THELN, /K, T L33 2niaBEBNIR L T/ NS WiEr
AL, HER—BL TN SIRRKBEOEENI ST 2 KOBHA T VANANE L, FOLOIZEEING
TERTWDBA, —HEBLEIIS Y, BT 2880652 WE, T 5,

1) L/B 2y—-%x
Fig.3.1-13 DREERBISERTASB L, 5.5 76 7.0 12k k8 L/B OKE Rz L KR

—— 94.;



PREIC RO RE VARSIV E 5 Th D, Lo LKEOHEE LT, L/B Ahswviz
E ¥ A, TicbhbREIESER T 2EMAALNDE L5 Th D,

Ziui Fig.3.1-14 0 Z RPER L b EMRIC—BL T T, L/B ohzwvize, /T,
/K pNSNHE Th B, Ziud L/B ol & 3HIEEREABL T 2 L\ ) REROTEHR &
HRMIC—3T B, HHZZOHINE #m DR S VR, TibbR0EEIND B RIS aIT
LRI L,

DI MBS L/B AERB LT L, FMECERTE ST, BRIRCRY 26450
¥EELT DLV ENTE B,

EET~NE DL, MEOHEEA L/B=55 222\ THEFRHEET 52 & T, ZHidiihlo
BEBRRVSEOEHMBRCOESMICEA LT L/B OFEEFTHT HIC/ER L T 25t
B2 3, L7, CLEOERIBERMIBELVWINRE D, S8 b SROEMRBER LG
THIEILE LT, SVEHTEDHELEEY LY R2ENINLETH D,

@ Cp &y Bld v)—=x

Fig.3.1-15, 3.1-16 O3RERESEICR LATHE & Bk Zg e mz 5L, Cs 5L B/d O3
ERERHERT A B L, e e S L, EREENCBRERTEST 5, $1C B/d OERIIH
LYH LB T 2D TH D,

(8) 2

Fig.3.1-17, 3.1-18 12D\ THED E8 &M B L, 2 MMTIE LI~ BEO R
LB, 20RO iR & RESHOW /M S W LIy, Lichts THERIBRS
LSRES, #REE, BREMEDHESE /2, T b,

2§ 2 fEIZ C N 2 EET A HME L 02, SEIOME, MERECHT 2,1 &Y O+
Sevczlov, 2B OIRINC Y, TUESEHMOUBRADBETH A5,

3.1.4 L¥ o '

3R OEE, BB LY, L/B, Cp, B/d OB OCTHIBNARESLEDTS
ZEMTEL,

LA LZEHETHHEANADDOTH, T, BCHDBNo kY, SHROIMBBROFRLRE
THILTLY, LOEEMERNCHRT 2DENRDH D, Lo Lass, BERKIN T 2EMEE
KRB HEMCBE L UHSEDO A TARTHOEAH Y, LI VEEOEGHIUERAS LD LS
HAEHRAMEERS L CFEYEREL, ST VEEOMII OV THEREHEEREG 2 BT 5 2 L AMET
» B,
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Table 3.1-4 PARTICULARS OF MODEL SHIP AND KIND OF TEST

BEoo® @ B g ]
M. No, R B & H
L/B| Cs | B/l icb | An/Le | '
_ o I 8 1 kKRR
52 5.5/080|2.76|-15% 1/0 | Fuig 1 FAER
52-1 ” ” ” ” ” i%%ﬁg%l \ 5°, 10°, 15°, 20°, Z 1B#t
52-2 ” ” v |—2.4Y9 ” ’ ”
52-3 ” ” ” }\—4.5 % ” ; ” (xﬁ o }«{j’)
| - [, e
119-3 6.0 ” r |-3.0% ” ‘ ”
. 52-4 55 ” | ” ?—2. 49 ” Zﬂ'ﬁﬂ{}l% 2 ”
137 | 5.0 0.828 2.54 |—1.26%| 1/42.9, 1/70‘ B 3 ,
Table 3.1-5 PARTICULARS OF MODEL SHIP
‘ I
(”’)’ L/B B/a’ Cn | Ar/Ld REMARKS
B v&m o
62 | — 15 4 500‘ 5.5 2,76 0,80 « 1/70, 1/100 . SINGLE-SCREW,
61 | — ) 150 » | 6.0 » . » 1/70, 1/100, 1/120 ]
64 | — 153 4 1 60 ", Lo 1/70, 1/100 MODIFIED STERN
63  — 164 » 6.0 3.06 0.8 ~» ”
60 | — 169 » | 65[276 » | »
59 . — | 165 v | 7.00 » | ” ” ”
- — } _.—*71 rg_.. N ‘,A!, - e —_—
| L 1/40, 1/70, 17100 | | WIN-SCREW
| i | 1 ; TWIN-RUDDER
— 197 — 16,000 60276080

’ TWIN-SCREW
| SINGLE-RUDDER
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/a !
Sl v ax rmuar S ;
/28| 254 | Vo6l —— ’
0721 | 262\ V709 | ——— !
07:0 253 1/737|—-—
01(5 | 2651 V7d.TI—"— ’
07191 276 | YoRI|---—~ H
077612 87| I47.0l—-— I
L0t :
o5
R <
0 of

Fig. 3.1-5 INDEX K’, 7’ BY SHIP
ZIGZAG TEST

0.0/0
A/ K’

FROM 10°2

r 0.005

. .
Av/ 1y ——= 00/ o015

_._-Ld/‘u, /&7 ab 7:7 ?27 6‘5
Fig.3.1-6 RELATION BETWEEN HULL

FORM & RELATIVE TURNING
RESISTANCE, Ar/Ld-K’

Lwe.

AP [Z3

Fig.3.1-7 M. No. 52-4
(MODIFIED STERN No. 2)



e N

AP

Fig. 3,1-8 M. No, 137
(MODIFIED STERN No, 3)

MNOIZT
LB 500
wyr Cs 0823 iy Yazg
Bd 254 o,
Iep -r26% A
W
051-
o ° //70
0 Lasl-
VA °
o
o
e
0 | | Q |

o
32 1wz /52 22

(] 1 I

! 1
o a3 La 4«

Fig.3.1-10 M. No, 137 INDEX K’
(COMMON TREND OF
K’, SAME AS SHIP)

AN
\

MM 52
/8 55
8 276

G a

Il -/5%

50
9 Ad Yoo oV
. I o
vl \T\M
! ! 'z
3z wz 15°Z

0 1 ! !
7 a2/ 22 Lan a3z

Fig.3.1-9 M. No. 52 INDEX K’, T’ (AN
EXAMPLE OF UNCOMMON
TREND OF K’, T")

MN. 137
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008~
)
%:
g8 .~ °
0 ! 1/ ° ]
5z /32 5z 22
. ¥ - 1 1 1
0z 03 L 04

Fig.3.1-11 M. No. 137 INDX 77
(COMMON TREND OF
7', SAME AS SHIP)
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t/8: 4.0 Cs:080 Bl : 2.74
Moﬂ’/}'/'ec/ Sternn (MNO/50) —----- SRE/-Parent Form

Fig. 3,1-12

r T r r
L8170 Lkear' — YBi6S 4860 g :55
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L/B Ccs: 080

7.0 —— Gd: 274 =
Lro &5 —— Agfg: /70//////
V4 /
5 — . —
Yy
//////
o
Lo.s -
o
o L ' )
07 oz 23

//7_ , KT steer guality

mdices 74
derived yrom 2ig-zag testy’

///'

o5 e .
P Vo w Pmearn /( %) :
mean yaw rats,
nondimensional
1
a L L ]
0./ az o3

Fig.3.1-14 INDEX K, T (L/B SERIES, ZIGZAG TEST)

r T r
8y 2.76 By 276 84 06
c8 082 Cas 280 Ca / 080

aer —
cs, & SeriEs
3 X7}
/8 sl
AL d Yo
Yoo ——
72}

Fig.3.1-15 ’-6 CURVES (Cu, B/d SERIES, TURNING TEST)
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Yo ca 4 /
A

60 0.80 276

/0 40 0832 276 —— .//
! /

/ 6.0 0.80 306 —-—

7K’
Ahd : V70
o5 e
TWiN~ SCREW //
(S04/-PRRENT FORM )
SRE! SINGLE-SCREW, . :
AN i /4 7
% 276 wsr y /
P , , T,
= o7 02 0.3
7 1.0 /
/ S , Ko7' steer quality //
A A SN /7'/ ' /'ﬂd/'c?es /
devived from zig-zag / /
74 Vi = Fmean )
TWIN - RUDRER = mean yaw rafe, |
g4 S0 —— nondimensional
(roTaL AREA) :/ 70 g
oo —— .
i/;vaf Ru0ER /7
%d Y10 —— / ye
[ N : .,
o1 02 2.3
Fig.3.1-16 INDEX K, T (Cs, B/D Fig.3.1-17 #'-0 CURVES (TWIN SCREW,
SERIES, ZIGZAG TEST) TURNING TEST)
lo"
. 20Z
ost A S 4
/0°Z — /5°Z 20°2Z
) JZ-?E.V‘IM/M&‘/&J‘/ 0.' P
5 100 Test PO e =
—ask TWIN- RUDDER

Al of Yo ———
Yo ———

10 Yoo ——
(Z_I SMOLE RUBOER
Ubd Voo —um
Sz .
ast . 20°z
-\-\_iz -@"
” TTTrar——- QV Vo —
P—— S
~a5r

Fig. 3.1-18 INDEX K, T (TWIN SCREW,
ZIGZAG TEST)
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3. 2 KEE], #HREEERARER

HAEBMMLER L TROBRRME AR T 2586, ERCBERN L OEBHORE, T d 288
FEOMBIEE N 55, oG, LT.T.C.OEBLXERECWHII L, ERTF—44%5
STHY, PIERRRERBE T ORERBRER A INESI N D~ ) F—HEYRLRY, KPEE
O O fEEERRIs L O —8 Z BB s h 7,

ROEIAREEE, IRARA B OUC ST S £ Table 3.2-1 ZRY, Fig 3.2-1 (e HEERBRER %,
Fig.3.2-2 12 Z RBEER 7T, TOF/PICL B E, BMAVN S BT Lch - TREEES SR
BEINT B B, EROBIILIZTFRBBEHOBITLV L 5 CHALN DM, 0 1T TRERN
Fo 2 EARV B, ST LT b AREARERERI S ABEE U EOR X OBRE 2 X TERROBE
THETEHLEZTINLITH A, '

Z RE A 14 (L=5.04m) iIZ D\ TDEATI\, EMIMEA 20° DAL KL TH5HDT, I
BErt e LTRARTSTHHH, Thd 20° BEOAMARRTIE 4~5m EE L RMOMIEEAT
DEVHDEEZTIVEITH A,

Table 3. 2-1

| ;ﬁ o LppxB ‘ 160.9mx23.2m

‘ " dm ‘} 7.47m (Trim; 0, 76% Lpp aft)

| A 17, 069 k. t,

1 Cs . 0.60

! Lo 1.6% aft

| v 5, 10, 15, 20 kt

gy |Ler ()] 5,04 | 4.00 } 2,50 1 1.80 j 1.50 g 1,20
EEEP Bk | RO | EE | UK | ORK |
R 0.24 Lpp
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Fig.3.2-1 RESULT OF MANEUVERABILITY CORRELATION TEST
(TURNING TEST)
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%
[ ] I | -Qm_ﬂ
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