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Summary

From the recent economical aspects, high economical qualities are strongly required
for various kinds of vessels. Particularly, cargo liners are needed to have a superior
propulsive and steering performance to be able to overcome the severe competition with
rival vessels built in foreign countries. As the prototype of cargo liner models to be in-
vestigated in this work the fdllowing particulars were adopted.

length between perpendiculars 150 m

dead weight about 15,000 tons
voyaée speed 21~22 knots
engine power 22,000~23,000 BHP

Huge amounts of research works, of course, are necessary to obtain good plans for
such high speed cargo liners. Therefore, the 45th Research Committee conducted the
following experimental works.

1. Systematic series tests in still water on the propulsive performance
(a) Cs series Cp=0.55~0.65, L/B=7.0, B/d=2.4
(b) I/B series C3=0.625, L/B=6.5~8.0, B/d=2.1~2.7
(¢) lon series Cs=0.625, L/B="7.0, B/d=2.4, l;5=0.7~2.5%
(d) Cr,Cuseries Cu=0.625, Cr=0.632~0.653, Cy=0.958~0.990,
rise of floor=0.15~0.355m, o
radius of bilge circle=1.896~3.368 m
(e) prismatic curve series Cy=0.625 L/B=7.0, Bld=2.4
full, medium and fine shoulders
(f) frame line series Cs=0.625, L/B=7.0, Bld=2.4
U, medium U and V shapes
(g) Bulbous bow series Cs=0.625, L/B=7.0, B/d=2.4
several kinds of bulbs
On the parent form with C5=0.625, L/B=7.0, B/d=2.4 and lss=1.3% the effects of
the propeller diameter and trim upon the propulsive performance were investigated. The
number of models was so large that model tests were performed at both Mejiro and
Nagasaki Experiment Tanks.
Principal results deduced from these series tests in still water are as follows.
t1) Effect of Cs upon resistance is not clear at the lower speed under Fn=0.25, but
very remarkable at the higher speed over F,=0.25, where the smaller Cs gives a
better propulsive performance with the increase of Froude number.
(2) The larger L/B ratio gives the better propulsive performance over the whole
speed range tested. Effect of B/d ratio does not look so great for this kind of




2.

hull form.

(3) Optimum position of longitudinal center of buoyancy is around +1.3% for this
kind of model and speed range.

(4) Bulb size of bulbous bow form has an important effect upon resistance but very
little effect upon the self-propulsion factors. Taking both full load and ballast
conditions into consideration, the proper size of the bulb seems to be around 6%
for these kinds of models and speed range.

(5) The parent form with moderate U shape of frame lines shows the best propul-
sive performance among the frame line series models.

(6) The smaller the trim, the better the propglsive performance for the ballast con-
dition in the range of trims tested. Taking the propeller immersion into conside-
ration, 19 of trim by the stern will be the best trim for this kind of ships.

Measurements and analysis of waves caused by ship models

Not only resistance tests but also wave measurements and analysis by means of stereo-

camera and theoretical analysis of wave making resistance were performed for forebody
prismatic curve series models at the Experiment Tank of the Tokyo University.

3.

The main results are as follows.

(1) Effects of entrance angle and the forebody shoulder upon the wave making be-
came clear.

(2) Under the full and half load condition, the smaller entrance angle and fuller
shoulder give lower resistance values at the speeds lower than [%,=0.26 and higher
resistance values at the speeds higher than F.=0.26.

(3) Under the ballast condition, small forebody shoulder of prismatic curves gives
lower resistance values, except the lower speed range under }.=0.21.

Drawing up the design charts for the propulsive performances of high speed cargo liners

The sub-committee drew up the design charts for the propulsive performances of high

speed cargo liners, using the test resuits of L/B, Bld, lcs and Ca series,

4.

Systematic series tests in rough water on the propulsive performance
Six 4.5m models similar to the models used for the series tests in still water were

made and tested in rough water. Main results deduced from these experiments are as

follows.

5.

(1) The model with the smaller breadth gives bigger ship motion in rough water.

(2) The model with the smaller draft gives bigger ship motion at the lower speeds
for the wave length over the ship’s length.

(3) In general, the model with bigger ship motion in waves shows better propulsive
performance.

Steering tests
Turning and zig-zag steering tests were carried out on the several radio-controlled

models picked from L/B, B/d and bulbous bow series. The effects of hull dimensions,
rudder size, rudder angle, other factors of the rudder and ship’s speed upon the steering

performances were investigated.

Main results deduced from these tests are as follows.

— § —




6.

(1) The small value of L/B makes the tactical diameter smaller and course stability
worse. But even for the ship with L/B=6.5 course stability is not so bad as to
make the ship’s steering difficult.

(2) The big value of B/d makes the tactical diameter smaller.

(3) Bulbous bow causes the tactical diameter to slightly increase.

(4) The effect of ship’s speed upon the steering performance looks quite small, for
the range of Fn=0.2~0.3.

(5) Decrease of rudder area makes tactical diameter bigger and course stability
worse. But even the smallest rudder area in these tests, that is Ar/LD=1/70
gives better course stability than ordinary cargo ships and tankers, probably be-
cause of the finer hull forms of these series models.

Standardized speed trials

A new type of thrust meter was designed and made by Hitachi Shipbuilding Co-

Using this thrust meter as well as other apparatus, standardized speed trials of several
cargo liners were conducted. Main conclusions deduced from the analysis of speed trial
results and comparison with model test results are as follows.

(1) 4Cr is considered to be nearly zero for such high speed cargo liners as Yama- _
nashi Maru and Richmond Maru, if we use ITTC 1957 model-ship correlation line.

(2) A—wm)/(1—ws=0.91~0.92

(3) n=, relative rotative efficiency, is nearly the same between ship and model.

— il —
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Aclual Shlp Model Ship

Length between Perpendiculars (Lpp) 150.000 m 6.0000m
Length on Load Water Line (Lpwi) 154.175 m 6.1670m

Breadth including Skin (B) 21.428 m 0.8572m

1} &  #fh Advances in Calculation of Wave-making Resistance of Ships. AERIRE 60 FELEY
— %, Vol. 2, 1957, p. 220.
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Model Ship No.

1381 1382 1383 1384 . 1385

Actual Ship ‘ 0.169 m

0.225 m 1 0.285 m (0.373 m | 0.508 m
Model Ship | 0.0068m ! 0.0090m | 0.0115m | 0.0149m | 0.0203m

Rise of Floor

Starting Point of Rise of Floor ‘ Actual Ship | 0.700 m | 0.700 m {0.700 m | 0.700 m { 0.700 m
|
|
f
|

from Center Line Model Ship | 0.0280m | 0.0280m | 0.0280m | 0.0280m | 0.0280m

Actual Ship | 2.273 m | 2.608 m | 3.007 m | 3.455 m | 4.097 m
Model Ship { 0.0909m | 0.1043m | 0.1203m | 0.1382m.{ 0.1639m

Radius of Bilge Circle

1

., Condition ; Full Load 1 1/2 Load

Model Ship No. 1381 | 1382 1383 1384 , 1385 1381 | 1382 | 1383 | 1384 | 1385
Draft Actual Ship  d (m) 8.930 6.515 6.558 6.618 6.670! 6.730
Draft Model Ship  d (m) 0.3572 ]0.2606!0.26230.264710.2668'0.2692
Trim in "% of Lpp 0 1

Block Coefficient Cs | 0.648 0.625 0.601 0.575 0.548 0.622' 0.595 0.568 0.539 0.509
Prismatic Coefficient Cr ' 0.661 0.642 0.622 0.602 0.583 0.639‘. 0.618 0.595 0.573 0.552
Midship Coefficient Cu | 0.98 0.974 0.966 0.956 0.940 0.973; 0.963 0.955 0.941 0.922
Water Line Coefficient Cw 0.753 0.747 0.741 0.736 0.727

L.C.B. in % of Lpp from Midship Ics i-*—l.()l +1.29q+1.59:+l.89 +2.10 +1.89;+2.l7 +2.50i+2.86 +2.98
Displacement Actual Ship p (m?) 18,60917,93317,25216,51815,733 13,027i12,553 12,077j11,563 11,014
Displacement  Model Ship ¢ (m®) 1.19101.1477 1.1041 1.0572 1.00690..8337/0.80340.77290.74000.7049
Displacement Actual Ship 4 (ton) 19,07018,38117,68316,93116,121 13,35312,867 12,379]11,85211, 289
Wetted Surface Actual Ship S (m?)! 4,447 4,363 4,275 4,200 4,122 3,673? 3,594 3,511 3,441 3,369
Wetted Surface Model Ship S (m?)' 7.116 6.981 6.840, 6.720 6.595. 5.876 5.751 5.618| 5.505 5.390
Bld ! 2.400 { 3.290! 3.268 3.239] 3.213 3.184
Lpp B ' 7.000 7.000

4/Lpp3x 103 5.514 5.313 5.112 4.894 4.662 3.500 3.719 3.578 3.426 3.263

Condition

1

Light Load

Model Ship No. 1381 | 1382 l 1383 5 1384 1395
Draft Actual Ship d (m) 4.393 4.438' 4.523, 4.590 4.685
Draft Madel Ship  d () 0.1757/0.17750.1809/0.1836,0.1874
Trim in % of Lpep 2

Block Coefficient Cp 0.593 0.566. 0.534 0.504. 0.470
Prismatic Coefficient Cp 0.620‘ 0.597 0.572‘ 0.5512 0.531
Midship Coefficient Cu 0.957, 0.948 0.934: 0.914' 0.885
Water Line Coefficient Cw i l i

L.C.B. in % of Lpp from Midship lca +4.00 +4.18'+4.51 +4.85+4.83
Displacement Actual Ship p (md) 8,373’ 8,070 7,764' 7,433i 7,080
Displacement Model Ship g (m?) 0.5359‘0.5165]0.496930.4757;0.4531
Displacement Actual Ship 4 (ton) 8,582 8,272 7,958 7,619 7,257
Wetted Surface Actual Ship S (m?) 3.021 2.934 2.848 2.772 2.700
Wetted Surface Model Ship S (m?) 4.834 4.695} 4.557 4.435 4.321

Bid 4.878 4.829, 4.735, 4.669 4.575

Lre/B 7.000

piLpstx 108 2.481 2.391 2.300 2.202 2.098
J— 5 —
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Model Propeller No.  (Mejiro) X 1284 1357 1285 1358 1286 1359
" (Nagasaki) (1262) (1263) (1264)

Diameter D (mm) 292.0 256.0 244.0 240.0 228.0 224.0
Pich P (mm) 204.0 240.0  252.0 256.0 268.0 272.0
Pitch Ratio (Const.) 0.699 0.938 1.033 1.067 1.175 1.214:
Boss Ratio 0.200

Expanded Arca Ratio 0.650
Max. Blade Width Ratw 0.302
Blade Thickness Ratio 0.050
Angle of Rake 10°-07
Direction of Turning Right Handed
Number of Blades 5

Type of Blades AU Type
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Model Ship No.

Bld
Lpp/B
Lpp
Lpwe
B
d
Cs
Cp
Cu
Cw

lcs
Midship

Rise of Floor

(m)
(m)
(m)
(m)

%, of Lpp Abaft

(m)

Starting point of Rise
of Floor from Center

Line

(m)

025
=YG, owe

5 2- '3?2

M. 1487 M. 14‘%9M 1491‘

2.1

7.0

6.0
6.1670
0. 9231 0.8572
‘ 0.4396 0.4082
0.624

0.641

0.974

0.746

6.5 |
?
i
|

L/B B/d b —-7\1»5,\"}}@}@ F

8.0

0.7500
0.3572

+4+1.319%
f 0.0111; 0.0103‘ 0.0090* 0.0097

/-t

W 2-814 Cs U — XOPRURFI2ZHEITRE)

6.5

0.9231
0.3846

. 1
0.0302 0.0280° 0.0245 0.0302

1

Radius of Bilge Circle (m) 0.1205 0.1120 0.0980 0.1123

Water Lines Apart (m)

0.0492 0. 0457 0.0400 0.0431

< 07

71

10

28

08

LIGHT LOAD COND!TION

T
T

05

{24

—

a7

23

S GO T |

A } 1.
K]

L i

§52-9 Cp ¥ Y — XOUHEJFEATREE)

- 2.4
7.0
6.0
6.1670
0.8572 | 0.8000
0.3572 ! 0.3334
0.625
0.642
0.974
0.745

I3

+1.30%

0.0088 | 0.0084 |

0.0280 | 0.0261

0.1043 | 0.0973 |
0.0400 | 0.0373

Bow & Buttock Lines 431 0.0100 0.0350 0.0431 ' 0.0400 1 0.0373

Apart (m)

Square Station Apdrt (m)

Model Propeller No.

06000

1357
(1262;

1357
(1262)

g

0.6000
1337 1338
{1"6”) (1 263,

|
0.0254

M. 1464)(h4 146?)(BA 1460)(h4 1466)
"ML 1386 M. 1382 M. 1387, M. 1388 M. 1488 M. 1490 M. 1492

|
2.7
7.0 |
6.0
6.1670
0.7500 0.9231 0.8572' 0.7500
0.3125 0.3419 0.3175 0.2778
‘ 0.624
0.641
0.974

0.746

8.0 6.5 8.0

+1.319%

0.0079 0.0086, 0.0080 0.0070
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Condition 1,2 Load (100 Lpp Aft Trim)
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Condition Light Load (2% Lpp Aft Trim)
Model Ship No. M. 1487 M.1489 M. 1491 M.1386 M.1382 M. 1387 M. 1388 M.1488|M.1490 M. 1492
Displacement (kg} 684.28 590.09 451.91 598.74 516.33 449.84 395.42 532.23 | 458.97 ' 351.49
Draft CmI 0.2204 0.2047 0.1791 0.1929 0.1791 0.1672 0.1567 0.1715 | 0.1592 0.1393
Cs 0.5596 0.5595 0.5595 0.5595 0.5595 0.5595 0.5595 0.5595 | 0.5596 0.5595
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Cr 0.9477 0.9477 0.9477 0.9477 0.9477 0.9477 0.9477 0.9477 | 0.9477 0.9477
Wetted Surface 5 319 4967 4.358 5.066 4.712 4.404 4.133  4.861 |4.521 3.968
Area ‘m?]
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Actual Slnp Model Shlp J
Length between Perpendiculars (Lpr) 150.0()0m \ G.OOOOm
Length on Load Water Line (Lpwe) 154.175m | 6.1670m
Breadih including Skin (B) 21.428m | 0.857Zm
Model Ship No. ©o 1511 i 1382 1512 151';
- - - . — - PR " e - ——————————— %
Kise of Fl | Actual Ship | 0. 225 m
: i !
vise of oot | Model Ship ! 0.0090m
Starting Point of Rise of Floor from i Actual Ship ' 0.700 m
Center Line Model %hn, 0.0280m
Actual Shlp 2.608 m
tus ilge Circl
Radius of Bilge Circle " Model Ship ! 0. 1043m 1
Condition Full Load 1/2 Load nght Load j
Model Ship No. 1511 1382 1512 1513 © 1311 . 1382 1512 1513 ]:)11 1382 1512 l
Draft  Actual Shipd (m) 5.930 6.565 6. 558 6. 11) 6. )3'% 4. 4)& 4.438 4.410 4
Draft Model Ship d (1) 0.3572 ‘()..ZGQG().26230.2()180.26130.1783,() 17750.17640.
Trim in %6 of Lpp 0 . 1 } 2
‘ Block Coeflicient Cs 0.625 L 0.596, 0.595 0.597 0. 597| 0. :)64 0.566 0. 57() (
Prismatic Coefficient Cp 0.6142 0. 618 0. bl‘i 0.619 0.618 0. .)96 0. 597 0. 601’ q
Midship Coefficient  Cu 0.974 £ 0.964 0.963 0.965 0.966\i 0.947‘ 0.948 0.948] ¢
Water Line Coefficient Gy 0.748 0.747 ().7»15 0.744 I ; : ! !
1

L.C.B. in 9 of {from
Midship B

Displacement

Actual Ship [ (mf)’
Displacement

Model Ship [ (i)
Displacement -

Actual Ship  J (ton)
Wetted Surface
‘ Actual Ship S {m?)
Wetted Surface

Model Ship S (m?)
Bid
Lpp'B

107041, "J+1 9012 .)()-t-l )d% ],7+” 50 +3. 47+'7 85+4+4. 18+4 92—{—

I
17,954 17,93317,956 17,907 12,568 12,5531’ 56912,535 8, 079 8, 010 8, 080’ J
1.14911.14771.14921. 11()()0 R0430. 80'54() 80440 802”0 51710. :316::0 51710

512,582 12,867 8,272

15,403 18,581 15,405 18,3 12,38312,848 8,281

i
3,554 3,582

8,282
i

4,463 4,363 4,355 4,358 3,592 3,594 2,937 2.934 2,922

4.675

5. 4.69

.829 4.859
.000
2.394

6.9%0 6.981 6.972 6.973 5.747 5.751 5.734 5.731 4.699

24.00 3.264
.000

o.SZO’)dlf:)d"OJdUGSfH

3.268 3.274 3.281 4.808
7.000 ‘ 7
3.719 3.724 3.714 2.394 2.391
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| Actual Slup Model Slup
Length between Perpendlculars (Lpp) ‘ lS0.000m 6 0000m
Length on Load Water Line (Lopuz) 154.175m 6.1670m
Breadth including Skin (B 21.428m 0.8572m
Model Ship No. 1514 1382 1515
Actual Ship ! 0.225 m
Rise of Fl ;
1se of Hoor Model Ship 0.0090m
. . ) . ) | Actual Ship : 0 700 m
Starting Point of Rise of Floor from Center Line i Model Ship 0.0280m
Radi ¢ Bilee Circl Actual Ship l 2.608 m
adius of Drige Larcle Model Ship | 0.1043m
Condition Full Load 1 ., 1/2 Load nght L()ad
Model Ship No. i 1514 1382 1515 | 1514 1382 | 1515 | 1514 1382 1515
Draft Actual Ship d (m) 8.930 6.558 6.558 6.553 4.448 4.438 4.435
: P ]
Draft Mode! Ship d (m) 0.3572 0.2623 0.2623 0.2621 0.1779 0.1775 0.1774
Trim in % of Les } 0 1 Z 2
Block Coefficient Cs 0.625 0.504 0.595 0.59 0.565 0.566 0.566
i
Prismatic Coefhicient Cp ’ 0.642 0. 617 0. 618 0. 638i 0.596 0.597 0.597
Midship Coefficient Cy f 0.974 0.963 0. 9631 0. 9641 0.948 0.948 0.948
Water Line Coefficient Cw 0.747 I | |
L.C.B. in % of from Midship loa 1 +1.43 +1.20 +1.19 +2.28 +2.17 +2.09 +4.31 +4.18 +4.08
Displacement Actual Ship g (m?) 1 17, 941‘ 17,933 17,922} 12, 559I i2, 553 12,545 8, 073 8,070 8,065

Displacement ~ Model Ship p (m?®) | 1.1482 1.1477 1. 1470\ 0. 8038 0.8034' 0.8029, 0.5167 0.5165 0.5162
Displacement  Actual Ship 4 (ton) , 18,390 18,381 18, 370 12 873 12,867, 12,586 8,275 8,272 8,267
Wetted Surface Actual Ship S (m?) < 4,358 4,363 4,381 3,587 3,594 3,596 2,928 2,934 2,939

. |
Wetted Surface Model Ship § (m?) | 6.973 6.981 7.009, 5.739 5.751 5.754 4.685 4.695 4.702

|
I
+

i
]
!
|
|

Bld - 2.400 . 3.268' 3.268 3.271 4.818 4.829 4.832
Lrr/B | 7.000 b 7000 1 7.000
FILppx 108 5.316 5.313 5.310 3.721 3.719 3.717 2.392 2.391 2.391

— 19 —




PR/SFAT/C CURVES
-8
GUasDEST2™

AARET S

=y
=]
h
SECTIONEL AREA %,
N
\
N
EE35
g
-
cw'wqé‘
i

40 //
¥
20 // 1
VY Iy 7 VSR YA 7 ] ; T 5 6% GuTRsuEp

W2-40018 BT YVA<RF 9 h=T VY —RBEND TV A<F 7 - DT

P A 2

Moy _puers

ol BRTVRRF o7 A= - vV~ XBEMOTESRN (i mm)

, Y2L0AD CONDITION
PR ie il / 1oL TRIM. Y fmw Ty AL 47
Oyt / Qi i Z '
. . Il
. SHinsEEY Y =
i) L i " L)
s /;‘;2' /1 “ .
o+ = =S : ’ i
‘;:\ (<v“ — i v
8 5.
adi <, o
&
| | :
’ o 075 e / 0!’0 77 750
- f,‘p//m Fres ‘/'_‘/[111/7

5 2-4214 MRTYVA<F o7 - H—TF Y Y- Hr 2431y WRTYVARTF 9V e =T - VY=
OIARBPEET  GERAREE) OIRHEAEREE T (12 WIEKEE)
LIEHT CONLiTiY ‘ / ;/’

JIAER FERNRLA Vol il 27

R

w244 HE mziuiv%qy-ﬁ—i-vu—X®mﬁﬁ%%%(ﬁmtﬁ)

— 20 —




PPV,

252 HBRER

IR ORI il diEE, 1/2 $Tikaess
X ORI RIE ONEIC 5 2-42 0 ~ 1 2-44 I
Fo 74— Fi0.25 HPEETRIFEA LR
B TYR~F v 7 o h— 7RI X DEER
Wohiov, 74— Vi 0.25 HHELL L ol
PHTYR<F o s« h—TEbIZ X DREN
o & DB, RS & R T B
P—F X<, Y2 #HIHREZ T TRIAELO
M.S. 1514 5i—F X v, BEUTHERA—F LV
BB O T S BT 2 KRR
LT 2445 R~ 247 iKY, 7Y A< F
v 7 o H— T BAESICE JETEEI,
3o XD LA E TR LT WA, Ty
HEPBEDIZH N wr ~DFEL D RE,

Fuvll (OAD CowoiTioN
EVEN KEEL

1./

s
-~
S

% LOAD CONOITION
7Y IRIT BY SIERN

1! i
r— | . |
& l \T r
/0 _’—;_'__"—"'.'_ — - l T
E He WIRKS
o E=
| i 1==
]
|
07, —1— - +
© —mz\;\“ 20
- e e
o6
29
—t— i / - 1_' - S
P
L R
07
08
/—wr L ———
a7 =t ——
Y| ==
Ry
b2z 7% 930

Fr= ”/4.9[0.;«1_.
H 24519 MIZTYVA=F o 7 - H=T Y~
XOPEMESR (2 JEkE

LIGHT ConorTionN
2% TRI#? BY STERN

1.0 =— 11 \J
] %i:—_—i;:
o Ra RARES N1 s S p—— ——
1382
1574 —-—
/515 —— /2
No. JMARKS
0.7 T %o 75| ==
S . 1315 [——
& S
\ 0
0.9 & I
43
—— /_t Q,
v 08 — — —— ™
Seetinaiiill 1
— — - e
08 S~ _/ t - -
017 ~ N \___‘—————’__/_/ L1
0g o7
08
| /—u’r
3 07 | | - J~wr j SO
i = == £ | L
~ ) o s =
06 06
020 v 025 030 Q20 025 . a3 . azs
Fr= Al owe. Fam 2o

%2.45H BBIIRSFo9s - h—T Y-
AOBMEFR (GGhREdREE)

24T MRTYVX=F oo H—T Y~
ZOEMEF  (BFkE

— 921 —




AL o

i

Rl

I

Aoy

.

Aoy

45

ok

TR LN SV S

EvEir: REEL
b /40 M N
PRLAY
Jard —-—
' 4lE = ;
S AL D
i ar "
.—‘[,// :
|
mee—
|
o
X
Q
-
A
_
- //
STELD ’l SHIP (kf [ '
/6 /8 20 Xz
24810 KBV YR=F oI =T

o DHP g Guidbiris)

Fauur- 15

Lol

Vil

Y2 LOAD CONDITION

350001 150

JOO00Y 100 ~— -

250001 50

20000

'§~
5000 &
14000

000 - § %

1% TRIM BY STERN

|
|

S/Tél/(lléﬁll’iénol,s,,vf ‘
I |

&
H
s
oy
e
-
=
A 5
&
REAN
Sz

4 5 I3

20 Vz4

2ea90d BN YUY AT F L 7 6T Y —XdD
DHP iy

“®

(172 i IRER)

LIGHT LOAD (oNLiTior)
20, TET OF STERN

i
) 3
<
15000+
N --W 53
o y/8 ‘1 TN
3 Ba— ; ——_—t 3
oo 4/\ ‘ , L i
. e
\’[*\__\g\: dye &
l LTSS
L4001 j i o
A i i
= i ‘
] A ! ;
S i
L i i
Vi M3 B ‘ [. o

o0l METYARTFL L - -7 -2y —xo DHP fi§g ($R{E4R6E)

0y,




ot o e g e iy ¢ b v

OB T L 2D E T USIE L DHP (iR SRR LT 2448 [~ 57 2450 [
R 19~217 o b DR ITRIEEE S S T » RIBIZRRIRIZ A7 - TR —F (TR
D, U:E‘T*Tﬁ;'gbc?) M. S. 1514 AL AL ’Cim&')&: Lictfez s,

2.6 Cr, Cy >9Y—-X
2:6-1 HIMOER
ZOY ) = R ZEINLERRNIN 2.7 282553 a4 iR MLS. 1382 it 5 ETh -~ T,

W27k CP, Cu > —Z&’ﬁ“ﬂ’WJJ‘Tﬂ

| Actual thp Model Ship
' Length between Perpendiculars (Lpp) | 150.000m 6.0000m
Length on Load Water Line (Lpwy) 154.175m 6.1670m
Mudel Ship No. - 1389, 1390 . 1391 1392

Actual Ship 0.0850m  0.3550m © 0.3550m * 0.0150m
Model Ship 0.0034m  0.0142m  0.014Zm  0.0006m

Rise of Floor
Starting Point of Rise of Floor from Actud] Shlp 0.7000m  0.7000m 0.7000m () 70()Om
Center Line Model Shlp 0.0280m  0.0280m  0.0280m 0.0280m

Actual Shlp 1.5925m 35675m 1.8950m 3.3675m

adius of Bilge Circ
Radius of Bilge Circle Model Ship  0.0657m  0.1347m  0.0758m  0.1347m

Condition Full Load ; 1/2 Load Light Load

Model Ship No. 1389 1390 1391 1392, 1389 1390 1391 1392 : 1389 1390 ‘ 1391 ! 1392
Breadth Actual Ship B (m) 21.428 21.428 21.428

Breadth Model Ship B (m) 0.8572 0.8572 ﬁ 0.8572

Draft  Actual Ship d (m) 8,930 6.550 6.558 6.553 6.558: 4.425 4.460 4.450 4.450
Draft  Model Ship d (m) 0.3572 0.26200.26230.26230.26230.17700.17840.17500. 1780
Trim in %, of Lpp ) 0 ‘ : 1 } 2

Block Coefficient Cs - 0.625 0.625 0.625 0.625 0.597 0.596 0.596 0.596j 0.568 0.564! 0.564' 0.564

Prismatic Coefficient Cp  0.632 0.652 0.642 0.642 0.605 0.632 0.617 0.617, 0.580 0.614 0.594] 0.594

Midship Coefficient  Cyr * 0.990 0.958 0.974 0.974 0.987 0.943 0.966 0.966 0.979 0.919 0.950, 0.950

Water Line Coefficient Cu 1 0.745 0.745 0.745 0. 743 i |

L.C.B. in ¢ of from I
I
l

Nidshi o !+1 3 413 413413 +z 41 +2.43+2.38 42, 38+4 60,+4.75|-+4.65/+4.65
D“‘X‘lﬁi{f’;‘hip P omt) | 17,947 17,95017,93417,93412,563 12,566 12,555 12,555 8,077, 8,078 8,070] 8,070
. | | ' |
D“K‘fgg&‘eg}ﬁp r (md) ;1 .1486i 1. 1488&1 .14781 .1478}0.80400.80420.8035().8035;0. 5169,0.5170:0.516500.5165
| : : :
1snlice H | i
b '”',’\]‘('.fi,';}elthip 4 (o )‘18,39618 399 13,382 18, 3482 12,877 12,880 12,869 12,869 8,279 8,280 8,272 8,272
al ¢ |
“’“;f_‘fufl“gfgfg S (mty 1-AT724 5186 4. 3318 1.3591 3.60313.57993.6099 3. 57502, 91467 ;.2 9315/2.9316/2.9203
Wetted Surface | 5.79795.77595.79 : e
Model Shp S (ma) 7-00356.95777.01086.96495.76555.72795.77595.7215 4. 6981‘4 /69014.725714.6732
Bd 2.4 3,97 8.27 3.07,3.97 4.84 * 4.81 | 4.82 | 4.82
Lpp B 7.0 7.0 7.0
[ Lppt 10° 5.517 5.419 5.315 5.515 5.722 3.723 3.720 3.720 2.393 2.394 2.392 2.302
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LD DY Y~ KT, rr 251 W~ 2053 RIiT, BAIER% ) 2-54 KI~572:56 RiZRiT o

o 13, FETIAEO M.S. 1382 204 5 & S, FhETir M.S. 1389 73 o L BTV
M.S. 1380 12 ¢ 33 X0 wr PMBOBBOMHI h /&L, Lk  BMHINENDT, 7 W D#Y
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§72-8 22
Model
LxB=6.000mppx857.14™™ yc.5KIN

Model : B‘-ﬂb

No. LIB B/d Cs Cp Cx Cw A B : Size.

(%)
541:7.0 2.40. 6“58'0 64040.97380.7339 +1.20 4.885 —
02| . 06236+ 4 0.7595+1.32 4. 88'3 —
146'3E ’ v 0.62350.6403 1 0.7464 P -
15451 | # 0.62550.6423 # 0.7399+0.85 4. 898 12
1544  # 0.62500.6418 » 0.7425+1.03 4.894 6
1543' v # 0.62510.6419 # 0.7424+1.20 4.895 +

A: L.C.B. in 9% of Lpp from Midship

TV E=F

S KT Y~ AB LU T e Y — XD AHLAERIT [Tz WA T -
1463 i LTl e
—) TH5

TU—AF A VLIRS T Y

Y — XERI LR
Actual Ship
150.00mpp x 21.429™ §C.SKIN

B: Vn/LDWL xl()’

o =Tl LT e YY) — R LTS 270 (AT

(3D T 5D 5, oA x xo M.P.-1358 (M.P. 1263 - |

tion of ggée S - =
Bul Sec Y ¥
Center tion
— U Shape: — 1
—_ V Shape: _ | p Frame Line Series
— \Modemte — ) ]
FP.! — 0. .54 B e
" - 10 -84 } Bulbous Bow Prismat!
” — . 0
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W29FE TLVv—AFAvEIFaAnT - Y —RNRBTHK

Mode! Ship No.

M. S. 1463, 15641~45

Length (Lpp) (m) 6.(500

Length (Lpwz) {m) 6.167
Breadth (including skin) (B) (m) 0.8571
Starting Point of Rise of Floor from Center Line  (m) 0.0280
Radius of Bilge Circle . (m) ' 0.1043
Water Lines Apart (m) ‘ 0.0400
Bow & Buttock Lines Apart (m) 5 0.0400
Square Stations Apart (m) | 0.6000

Frame Line Series

Condition Full Load 1/2 Load : Light Load
' e Ce— = - R T it B s - ——
Model Ship No. 1463 . 1541 ¢ 1542 - 1463 1541 1542 1463 i 1541 1542
Displacement (kg) 1146.3 1146.7 1146.3 ; 802.7 803.0 802.7 ' 516.3 E 516.5 | 516.3
Draft (m) 0.3572 .0.3571 , 0.3571 ; 0.2634 0.2620 ' 0.2648 0.1791 : 0.1772 I 0.1810
Trim in % of Lpp 0 o o | 1 1 1 L2 2 2

je

5887 | 0.5595 ; 0.5658 0.5536

Block Cocfficient ~ Ca | 0.6235 ° 0.6238 0.6236 ' 0.5919 0.5953 (
6103 0.5904 | 0.5974 | 0.5838

Prismatic Coefficient Cp V0.6403 0.6406 0.6404 0.6137 0.6174 0.

<

Midship Coefficient  Cpr  ~ 0.9738 0 9738 0.9738 0.9644 0.9642 0.9646 0.9477 ’ 0.9471 | 0.9482
Wetted Surface (m?) -6.920 6.953 . 6.902 5.716 5.737 5.708 '4.712 1 4.734 4.699

Fa'Lpr3x108 5.307 5.309 5.307 3.716 3.718§ 3.716  2.390 . 2.391 | 2.390

Bulbous Bow Series

Condition Full Load 172 Load . Light Load
Model Ship No, 1543 1544, 1545 1543, 1544 © 1545 | 1543 | 1544 | 1545
Displacement (kg) ~1149.1 1 1148.9 ' 1149.7 804.6 ' 804.5 f 805.11 517.6 | 517.5| 517.9
Draft (m) ©0.3571  0.3571  0.3571 0.2626!0.2627 0.2622 | 0.1778 , 0.1781 | 0.1775

Trim in 9% of Lrp Y o ' o 1 11 2 2 2

Block Coefficient Cs ' 0.6251 | 0.6250 £0.6255 . 0.5951 ; 0.5948 | 0.5964 | 0.5652 | 0.5639 | 0.5664
Prismatic Coefficient Cp  0.6419 ° 0.6418 | 0.6423 0.6171 0.6168 | 0.6185 | 0.5966 ' 0.5952 | 0.5980
Midship Coefficient  Cy  0.9738 0.9738  0.9738 0.9643 ' 0.9643 ' 0.9642 10.9473 | 0.9474 | 0.9472
Wetted Surface (m?) 7.025 .7.011 7.064 5.801 5.793 5.835 ' 4.785 | 4.771 | 4.800

Pa/Lpp?x 108 5.320 ,5.319 '5.323 3.726 3.725 , 3.727 |2.39% | 2.39% i2.398

2.72 B BER
BB MS. 1463 &7 v—AF A /oo Y — X 3EIckT HIRYIABREE L2505 2-64 [~ 17 266
2 i, BRABREREEE2:-67 M~ 2-69 KT R,
E: EBHABOETR, MEIREZSI2 UR (MS. 1541) 3107V H (M.S. 1542) o 28D H#%
L THEBRTEGE (F4— 5 0.26 ) Clz URIAAC, FETIE VE (MS. 1452) ifis

4
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Model No. Condition ; g (m¥) S (m?) d Lyrc(n) L.C.B. Trim by | S/[7§ S'L?
I

Stern ! :
T T T T T 290 o - N
'Full Load 0.083022 1.1952 0.1488  2.5696 2% 0  6.280 | 0.18101
i , { Lpp Aft
SR-451 | : i ' 0.929 !
(MS-1382) | 1/2 Load  0.058116 ; 0.9817 : 0.1093 | 2.4990 ' ,0-92% 196 Lpp | 6.543 | 0.14867
L b . i i |
| 1/5 Lond 0.037363° 0.7984 | 0.07395, 2.4560 0% | 2% Ler ¢ 7.144 | 0.12001
Full Load ;' i ‘ ' 1.249% | 6 om0 |
Full Load | 0.083000 | 1.1931 | 0.1496 | 2.5714 P 6.270 | 0.18044
i i Lpp Aft
SR-452 . } 0.896% |
WML o M2 Load 0.058100 | 0.9842 | 0.1100 R 7% | 1% Lep | 6.546 | 0.14885
- : . b o ieee | 0.908% !
1/5 Load  0.037350 : 0.8068 0.07511 2.4567 | Lop Afe 2% Lee ' 7.220 | 0.12202
R - . - __n,-,,._,'_,- [
' Full Load 0.083000 i 1.1941 ; 0.1488 | 2.5696 | ;477 0 ' 6.275] 0.18085
' E X Lpp Aft . '
-45 3 {
:}i;fi 1/2 Load  0.058100 | 0.9836  0.1006 ' 2.5004 1 Lll;gszéﬁ 1% Lpp  6.542  0.14876

15 Load  0.037350 . 0.8044 ' 0.07463 2.4566 0%

. Lpp Aft X 2% Lpep

7.199 i 0.12182

Note: 1) LppxBxdxCp=2.5mx0.3571 mx0.1488 mx0.642 (Lrp/B=7, Bjd=2.4)
2) Appendage: With Hanging Rudder (Without Bilge Keels)
3) Towing Point: Long Z. (L.C.F.), Vert Z, (Shaft Centre Line)
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4. fEEMRER H ARG OV T

4-1 HERROERTE

WA 35 AR DAK B4R o7z o TEM S LT E o ikih O F RENIRBLABRD 5 b,
L/IB vy —=xX
Bld +v-X
Cs =X
les 2 U—X
DA HD T L, VLS OHEEMRET F8 T 570 ORRET I A 2L 72,

LIB v y—X& Bld oy —=2iLTE, SIPYS, v, 1—4, 1—twr, 72 22T, L[B 33 kU
Bld #itithe Uica v &=« =T t:, £ Cs o8 —RAIXT des ¥V — KT LTEZ
NEDWIZDWT, Cr 35 X lop 28 (Ce=0.625, les=—+1.3% Lrr) & S0 25 ORI
DH—TEEIRLT,

NSO KXY LB, Bld, Cs, les "SORMAEE A 2 Siv 7z d (TP 2 LT,

AR KM X Otfﬁiﬂ1ﬂiﬁ5¥;{'§@§'fﬁiﬁ 1 S UNT AL S OAVAE ] ORI X HYEREDORBEDHEE T §
Lol ENT Do

L/B, B/d VU~ RDGEIKE T L T, g T, LB, Bld Ot A
BT, 2 v &— h =Tl

Co 35X les &V — ZOFHKLETIE, Bz Co, 703 les &0, HUZILOM E Cs
F700E les DEL LI L EDWDILE LD, TA— FEE35 A—2 8 LTEEEE KL 7.

4.2 BFEHW#EIc LD L/B, Bld >V —XDOREHEKRERE

LB, Bld >y = X1 £ IVHBEINE {1l 10T H T, JALH OGO LB, Bld 13i54-1
KITRTEEDTH D,

Hid-1 K
LE e e
5 7.0 7.5 8.0
Bia L o L .

2.1 M. 1487 M. 1489 - RYRICE
P M. 1464 M. 1463 M. 1465 M. 1466
241 (UM 1386) ¢ (UM. 1382) (UM 1387)  (U.M. 1388)
2.7 M. 1488 | M. 4% — M. 1492

FHHIABR BRI SIFYS, ra, 1—t, 1—wr, 5r 1TDWT, %74 — PR ZTREEFS,
¥agdo L/B, €z Bld 225k, “ho 00 SOEXEATHIENTED, Th51050
BEFINT 2V A~ p—FE@E 2SI, X7 TY v/ TR LEREIX TaEYEE
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et i e ke

DNDZTVE— o~ TEETELTEDS, BAENSTE, ZIu5 10 S258 D Fe a7 dhi
CIBELT, BRI Ty 2~ « = 7 &7, AL 7021500 1B, M. 7090
T D,

Tisdd,

Z=2v+ f(x-y) (4-1)
72720, Z=S[FY3, rr, 1—1, 1—wr, yr 2 X ORRBEITILE 73 HGEVERE B R O,
Zo=[4%! (L/B=7.0, Bld=2.4) DI,
z=L/B-7.0
y =Bld-2.4
EF DL, BRI AIET L 10 T D Z R 3 AR AR 5 11 DAILAEIRL, BEC S
(X+y) ORAKIT L0010 U0 Y, A, Zw 10 AT X D MESIN DR TH D,
Vg,
Fleey)=ar+bei+cod+dy+cy? (4:2)
BOBE KA D, Zot 1 (o) (2R 92 (58 r= -0, Fid y=—EO LD Z & firT
LEMTED, iz a~e OFEXGIRIN L 3 r=—, 7213 y=— ¢ 08 125 5 6 LD 5
—BC b Lt TE B,

Sz, y) 13 LB ©%Ak, Bld OOt zi i T—E & 2 BRI Y L,
Zot+flzy) 13 Z O Th b,
Lz 5T,
Je=Z—{Zv+ filx, ¥)] (4+3)

i (4-1) KD Sz, y) 2 ST, MMAMINT =52 2 %5 000%, folr, v) Offilx Bld=2.11;
KU 2.7 T L/B=6.5 33X 8.0 0)“1(??&!.’:%[/{472. SZLOT,

Solr, y)=(gy+hyhx+ky+Ily?a (4-4)
Ty b0 LRI UDLT L LT E D,
L7cd32 T,
Z=Zs+ax+bxt+cx+dy+ey’ +(gy+hy)x + (ky +1yH)x (4-5)
INEFEMLAELLT,
Z=artax+ ezt aict +asy + asey + a: 'y +asy +ascyt +anxty? (4+6)
PR ohD,
Pl ar~an WA E AN T 1018 fip £ 10 76 1 JoE L R A R TRod 5 2 E AT X
%o
Kbtz ar~anw OfETHHED Appendix 1 17,55 L7,
ez,
Z=27y, Zs, Zy--Zn
Z (4.6) HIIRALT, WHANBII LY (x, y) OB NS, L, Zs, Zs, oo e OV &

7 =7 R L




4.3 L/B, Bld > i —XDRHEXK

Wi CHMIL 72 AT XD LB, Bld vV ~ X 10 EOF M LR O GO G R L L7z,
(kT A K OREGE 56 FU T L. GG AT S S Lo (R 413~ 45 ) @
(2741357 F Appendix 2 120730 C0 %

(1) S/l (1~ v« =), 12 @k GE KD 70 9% OPFKR, 1% Bile Y
L), 35 X UMEE (45 %D PHRAL, 2% HME 1 U &) O 34REE
(2) TR e Wi 4 Fa=0.20, 0.22, 0.24, 0.25, 0.26, 0.27, 0.28, 0.2Y, 0.30

12 # 15 Fa=0.20, 0.22, 0.24, 0.26, 0.28, 0.30, 0.32, 0.34
ff W Fa=l2 IR0 G724~ FEGTmZ T 0.36
(3) 1—f oo W #k Fla=0.20, 0.25, 0.30
. 1/2 i 1§ Fa=0.20, 0.26, 0.32
$% ff Fa=0.20, 0.28, 0.36
@) Ll—wr @l
(5) 7 seeereees BRIl
R AT ] L oo E BE
() b, 1/2 fTss L UMEM O SIRBELSH UC,  aZaHN AT Dav s B g
BIDLTHOETH L,
Ler =TE#HE =
B =/
dran =R PR & D o8k

N '-—r—. Fede | - o o
Cs —LPI’XBX(IFUH’ ozl F= }t/lwr‘f‘i‘i Q= s XD ﬁL; ¥ 7

Fo =0/ -Lpwe ; 72720, v=fdl (mfsec), Lowr=/KffliE (m),
‘ g=THOhmEE (m/sec?)

FIKED S e Gk Lt (m?) ThHD,
(2 e X VAT (EHP) 3oz X bk b I &N TE
EHP= (rg+7rr) XxCax Iy?
212 L, rr=(Ce+4Cr) x S[pt?
Cr=0.075(log Rn—
ACr=HEEERL (B 7-31 42 08)

\ 1 , ]
(/E:E'{)S'g] SeLpuilbepiie- —

75
ps=1IKDEL
L'Lmré__

Ru=v A/ nZf=—"

v =K OB LTI
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(3) 1—t, 1—wr 31727 4 12X FOROMT F, v YL 104 @ﬁ:"ﬂm@ﬁﬂw\ LF
WO 2PN T, LB, Bid 2T S 10 m A LT, 37 10 A e Tm 4 FLN
FORT by T RN L LT TR LY a3 S Y, R LTy LT
Uy Fetil AR L7580 LML 2 0L H DA% T 2ITiX G RO RHNEE R SR
FHLE RV E LT, e OHGE R THERITA O T80 HoReb 724 7 4 — FEuzxt
T5 11, l—wr XU gr O TOFIRML T ALpLiilhy, 2v 29— n—7%
{fERR L7z

WUBIZERT L 72B 7 w53 77 TR & BN DR MK & DI RIE—SE(Dr/dray
S0.717)0278 2 X S1THR LY, 20, HRREE » FEOMM—EELD I Ty FHEE

!
| Wiz T BTN L7z, 72720, L/B=6.5 T Bld=2.1 35 XU Bld=2.4 ® 2 OEHET
i
‘ RBDKAEL 8D, NEDBERIZ L B T r 513 7w XFHENAEL, € FHAL L
“ Dy TRSFIHEPEEITEC DT, MEVHEFEO T e 7 TRERMARET T 5 7.

SOXITHBITMII LT SR AREIT R LT R 25 & LTS L 0T
Ly B ENME SN T v T, 1—4, 1—wr, yr OHIZS, ZOEENSMILD
LIRS, TRGOMEEI—-YEBEe Y, MBRETFoE 2L,

() A 10 ORI NS T RE LRI T 2257 - T, AMERX T INSLDHEB
Lo L ARSERLCTim e BE LT, TR T2 v 2~ e = TRER LR, =
VR — e =TRSO TRMOBESE « K2 ORD. b bz v E— e h—T
ZRIATZ 720413, B Appendix 1 15 E 0% ar~aw DR EHTEIO (4:6) K&
W, EHITHA 0 EOEOELEF T LN TELOT, TofEEFIFHINRI,

44 Cp DV—ZBLU los U —-XDOBHHEE

Co 20 —ABXT len ) — AOBERRBORELANT, Co F7213 lop PFEA (Cp=0.625
B X les=+1.3%Lre) OHELLIMBIOER 2G5 70 TG R 2 FR L,
. AR AR LA Ui SIP, rr, 1—t, 1—wr, 7 1200C, WIHIEIIERD Fr .35 2 —
21T, BROEEOHOETEL LI,
2O GG 2WABTUOBRE IS T, FRXD L/IB 13X Bld » 2L, »2 Ce 3k
Ces HBE(E LR ZOWT, ETHEIO L/B, Bld U — Aot ER VT, Figo L/B
XY Bld ZHETHMYO S/P X UHGEMREEFRZRY, K22 Cs ) —ZXB X los
) = AOFHNRELZENT, C 53X los ODEFEZT 52120, S/ 35 XU EM e
DL I ECHMT S LT E S, EHRAL IR Appendix 2 IIiER TS




Cy=0.625 Serres

Contours of

s ol

Full Load Conditien

T Try =100 %

Trim= 0 % Lpp

ddyy- 100 %

Cy 0625 Series

Contours of

]

Full Load Coedition

Core 1004

Trm 0% Lpp

dd,. 1004

voog ol 025
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Cp= 0825 Series

Contours of

Full Laad Conditinn
T T T 100 4
Trim =0 % lpp

ddy 100 %

v/ "gLowl =0.25

Cy = 0.625 Seriss

Contours of

7R

Full Lead Condition

Ve 10005
Trim 0% b

d'dp, 100~
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et ————— o m—

L AR e

Maodel Ship No. (Lpp 4.500) m) 1516 1517 1574 1575

S R O BRI RIS

51 BUMOEH& KUCHRBKE

AT BANNIIEE 4.5m T, L/B, Bld %--2: L Cs %237 Ca ) — %,
M.S. 1516 (Cp=0.625) 3 X8 M.S. 1517 (Cs=0.575); Cs, Bfd %—5z L, LB %L X4
72 LIB >y — X, M.S. 1574 (L/B=6.5) 3118 M.S. 1575 (L/B=8.0); Cs, L/B %—iz& L
Bld Z4{t3@7: Bld vy — %, M.S. 1576 (B/d=2.1) ;X% M.S. 1577 (Bld=2.7) &3 <y
—A{E 61 TH B, ::}U‘ﬂ)}s’.@’ﬁ'{fdﬁu%h%"h?‘,karhm.‘i:ﬂfﬁl: AIvs?z 6 m BIRIEY M.S. 1382,
1384; 1386, 1388; 1489, 1490 =& L Ty 5,

E7z, BT RS, 6m UL BN S RS LHNO L0, Fidst, Cs v
—ATDVTE MUPL 1857 s hliled MLP. 1516, L/B >y — #XzousTit M.P. 1357, 1359 -
TRTNAMAPO M. P. 1516, 1538, Bjd + ) — Xiz-oWTix M. P. 1284, 1286 1= # L Fhfiiplod
M. P. 1535, 1537 T 7, 75ds, M.S. 1574 122 Tfiho M.D. 1516 & & 417, BT
BLTE o FH&ES s MP. 1536 A 7B 4 35 27 - 7=,

BN LURIM 7m0 OB 2501 4535 L ONE 5.2 K12 T,

P UREED P R U R B

1576 1577

Model Ship No. (Lpp 6.0 m) 11482 1384 1356 1388 1439 1490
Length between pp., Lpp in m 4.500 4.500 4.500 4.500 4.500 4.500
Length on LWL, Ly, in m 4.625 1.625 4.625 4.625  4.625 4.625
Breadth (including skin), B in m 0.6429 0.6429 0.6923 . 0.5625 ' 0.6429 0.6429
Depth (including skin), D in m 0.3870 0.3870 0.4076 ' 0.3535 ‘l 0.4252 0.3572
Draft (including skin), d in m 0.2679 0.2679 0.2885 0.2344 0.3061 0.2381
Freeboard, f in m 0.1191  0.1191  0.1191 | 0.1191 | 0.1191  0.1191
Displacement, Far in m? 0.4842 0. 4460 0.5617 : 0.3707 I 0.5527 ' 0.4299
Wetted Surface Area, Sy in m? 3.927 - 3.780 4.187 3.413 ' 4.199 3.668
Block Coefficient, Cz 0.625 ; 0.575 0.625 ° 0.625 0.624 ! 0.624
Prismatic Coefficient, Cp 0.642 ‘ 0.602 0.642 ' 0.642 | 0.640 ‘ 0.640
Midship Area Coefficient, Cy ' 0.974 " 0.956 0.974 ' 0.974 * 0.974 | 0.974
Waterplane Area Coefficient, Cy- i 0.747 0.734 . 0.745 0.745 0.746 9.746
Loélfltolfldllj\;ll) %:}ieﬁfdgﬁgym‘“y' lep in ’ 1.29 1.89 1.315 } 1.315 1.:}15 | 1.315
B/d ©2.40 ) 2,40 2.40 | 2.40 2.10 2.70
L/B ©7.00 L 7.00 | 6.50 | 8.00 7.00 7.00
Fu/Lpp*> 108 5.314 4.891 1 6.164 | 4.068 ° 5.581 4.341
Radius of Gyration in Air, kg in m 0.25Lpp 0.25Lppf 0.25Lpp 0.25 L}Jp‘ 0.25Lpp 0.25Lpp
Natural Pitching Period Afloat, Tys insec.  1.22 1.18 1.27 1.15 £ 1.29 1.17
Model Propeller No. 1516 1516 1516,1536; 1538 ‘ 1535 1537
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Model Propel]er N

[

B wAs

1538

Diameter, D in m
Pitch, H in m
Pitch Ratio, H/D
Boss Ratio
Expanded Area Ratio
Max. Blade Width Ratio
Blade Thickness Ratio
" Angle of Rake, in deg.

Direction of Turning

Number of Blades
Blade Section
Model Propeller No. (Lpp 6.0m)

1516 1535 1536 1537

] 0.192 ] 0.219 | 0.192 0.171 ; 0.168
0.180 ‘ 0.153 0.209 0.201 1 0.204
0.937 0.699 1.088 1.175 1.214
0.200 0.200 0.200 0.200 0.200
6.650 0.650 0.650 0.650 0.650
0.302 0.302 0.302 0.302 0.302
0.050 0.050 0.050 0.050 0.050
10-0 10-0 10-0 10-0 10-0
Right Right Right Right Right
handed handed handed handed handed

5 5 5 5 5
| AU AU AU AU AU
| 1357 1284 ‘ — L 1286 1359

L

B

D

14

¥4

¢

T

Q

N

AT

4

AN

T-L
THT 5.g-B-Hw
Q-L
AH= .g-B1.D-Hy
N.-D3.L-V

VBT 4. BY. Hy?
A

H"'

By

‘ll

g

Tro

Te
Ap=Tr/Tpo
F,._V/ /Lg

55 3 {difR A -k

Length betvseen pp- of Model %h]p in m
Breadth of Model Ship in m
Diameter of Model Propeller in m
Model Speed in m/s

Simple Amplitude of Heave in m
Simple Amplitude of Pitch in degree
Thrust in kg

Torque in kg-m

Number of Revolutions per sec.
Increase of Thrust in kg

Increase of Torque in kg-m

Increase of Revolution per sec.

Non-Dimensional Expression of Thrust
Non-Dimensional Expression of Torque

Non-Dimensional Expression of Revolution

Wave Length in m

Wave Height in m

Max. Wave Slope in degree

Density of Water

Gravitational Acceleration in m/s?
Natural Pitching Period Afloat in sec.
Period of Encounter in sec.

Tuning Factor

Froude Number




LV 2 FARELETALIRLE Still water

........................ M.S. No. 1516, 1574 or 1576
~~~~~~~~~~~~~~~~~~~~~~~~ M.S. No. 1517, 1575 or 1577

RER IR THEAN Y AR S, FOMOMITA, FTiRR, 7RRSOATAL, PAIEX
CMEpERR K HUNC) s A B B BALABR O BT X 0, iEIREIZ OV TT R o T
HEBRE (T - 7 inliﬂik—fdd & 2/L 7% 0.50, 0.75, 1.00, 1.25, 1.50, 2.00 3 X O 2.50 DR

LW TH - C, TR E—Mizt Hy/L=1/45 D-—EE Lz, Kis, ZORRTIIERE
Ex{TbdT, *élif&ﬁﬁ@lf]ﬂ}[f,.kf.a}\!?ﬁ'&frﬁ -72s

52 HBRER
AERGE T O HIT b U it S 35 X U 5.3 R~ T 5.4 RITR T

521 A ER

WP XU TR AT R L2 0% Ca,
LB 33X Bld &V —Z 2200 TERENTS1IR U Moisi?
M52 M X TUB 53 BTmT  F7e, KT, Mk ti
Jors £ ORI 5500 B IEIED BUGERRE M54 3 0
15012 [T "
5.2:2 7ANRTDR5 R bE ®
ol

B S Ui - okt 7 v 27 OBMAR
SRRV, BARBREZEIT L CE SN EMIERZ
M5.13[0 ~ 5 5-15 TR, s, TORHIE
Thrust Identity % ik, AZ7A L, FPAIZBX 12
U BRI OKh ORER TR bl Lo g
MO BT ET 2 5 16~ 5 18 FUCFTs % Do)
72, WE—EREL AL 2Hmhe U, REMOEE Vi 4

z 75

2t ===
BT A—2 L LT, BEMRORT A MEMEEE ol s —
519~ 5-21 iz 7T, * TUNING IfACTOR_ A, +®

w515 Cs v Y —XABER
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K.NO. 1574
M.NO. 1575

22/ Hw

wre,

0.5 1.0 1.5
TUNING  FACTOR, Ap

521 L/B ¥ Y — xXMEBRET

M NO.1576
M.NO. 1577

IGY /150
A
.

0.5 1.0 1.5
TUNING FACTOR, A N
W53 Bid v — 7 AR EN T

Acc/g

MIDSHIP ACCELERATION[SS NO 5), Acc/q

N {S.SNO.3/4), Acc/ g

STERN ACCELTRATL

BOW ACCELERATION(SSNO 9 1/4},

o

o
n

555-5 1 ARkl S BRI LT,

M NO 1516
- MNOISIT?

He/L = 00222

ol o2 o3
FROUDE NUMBER, Fg

554 MREIEEEHAE
Cs ¥V —X)

MNO 1516
MNC 537

Hw/L = 00222

o1 02 03

FROUDE NUMBER ,  Fp

(Cs ¥V —2R)

M.NO. 1516
M.RO.1517

Hw/L = 0.0222

o1 oz 03
FROUDE MUMBER  Fp

FRiRInERT R
(Cg »Y—X)




- MNOISTA
- W NO 575
> Hu/ L = 0 Q222 e 5
3 MNO 1574 E
< 1o 2oso;  ----- MNDISTS
T 3
; - He/ L = 00222
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L J

IN kg

a7

M.NO.IST4
M.NO, I3TS

TUNING  FACTOR, Ap L}
5178 AFALF - b EERFIONINE
(M. No. 1574 & 1575)

Hw/L = 00222 ———— MNQO.I516

M.NO.1517

.5 10 L5 20
WAVE LENGTH/MODEL LENGTH, A/L

w{
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w

E
b
N

_ N R
25 [} .5 10 1.5 20 25 3o

M NO 1578
MND 1577

ArL=100

TUNING FACTOR, Ap

51818 AT A b+ by ERRORING
(M. No. 1576 & 1577)

Hw/L = 00207 M.NO. 1574

-= M.NO.1575

WAVE LENCTH / SHIP LENGTH, A/L

2 PRIE (M. No. 1516 & 1517) #3520/ %7 A MR (M. No. 1574 & 1575)




M.NO.1576
M.NO.1577

Hw/L = 0.0193

IN kg
n

AT

[¢] .IS 10 1.5 20 25 30
WAVE LENGTH 7 SHIP LENGTH | AL
wih.eljd AT A NG (M. No. 1576 & 1577)
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5.3 & =3

5.3:1 #A 145 E B
anﬂlﬁLTmnwmmﬁMQM#%i&MhLTmM?7t Cu vy -
5 1 l 17)" l)})/J)/ J: ) 1z, K’T‘jﬁl,.\l“|j (l“nh}e/b C'iOO j\ ') /_1 /J*m.vb L)}’Lf v ‘75 J 1 ‘}h).byc(j-) C

73031},}{;:'0'»71
X,
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Turnmg tnal employmg radlo controlled mode]
Angle of helm: wup to £453° at intervals of 5°

Agr/Ld 1/40 1/50 and 1 /60 ; 1/70
Load Condition 1009, 1009 70 459 100,0 '709%
Fyu { 0.25 0.20, 0.25, 0.30 . 0. 25 ; 0.30 0.2 | 0.25
Remarks | Steady turning radius only is medsured in major cases, while sometimes full

i

trajectory is obtained

ZIG—ZAG manoeuvre by the above means
Angle of helm*: +5°, +10°, +15°, +20°

— S m emem ma ——— e e e - — [ UUUSE

Ag/Ld ! 1/40 " l/a() and 1/60 ' 1/70
Load Condition 1009 100% 700 459% 100%
Fy 0.25 [ 0.25 and 0.30 in some cases i 0.25 0.30 - 0.25
Remarks * Sign of angle of he]m mdlcates dxrecnon of the ﬁrst helm positive to starboard

Helm reversing heading deviation is cqudl to angle of lnelm as is usual practice.
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W71 REERASRT MR E AR XU Trial Condition

NAME OF SHIP

| YAMANASH! - MARU

YAMATOSHI-MARU| RICHMOND - MARY

____ _OWNER NIHON ,Y,U§EN(_ | YAMASHITA KISEN| _DAIDO KAIUN |
SHIP YARD ”'T.sﬂ'i,‘i':,':',\“,f;‘ HITACH 1 - SAKURAJMA]| MITSUBISHI NAGASAKI
__150.00m | 142.50m | _ 148.00 m__
... 20.80m _} 20,00 m_t__ __20.50_m__|
D mia. 12.30.m | ____ 12.30m | 1250 m _
col  d ] 906 m]| 925 m| ___ 925 m_
82 cs | 0625 | O6d4s i ©0.6364 |
ol |8 g—S2—t- 0640 _|_ . 0658 _| . 0:6507_
c! i gl Ca 0976 __|. . 0918 L 0.9780 _ _|
3121« Les L 49% A | 060%A} __1.514%A |
3 T GRoSS TON| _ 10120 t .| . 8895 1. 9,547t
L . _DEAD WEIGHT 12095 t 12,172 t 12,729t
<. | _TYPE OF BOW | 'RAKED STEM RAKED STEM| RAKED STEM
- |__TYPE OF STERN ,CBLJLS_EE STERN | _,C,R,UliE__SIEB& CRUISER STERN
o, ,_NR‘EJDDE R | BALANCED REACTION BALANCED STREAMLINE] SEMI-BALANCED REACT
3‘_ o TYPE x NO | | YOKOHAMA MANX1 H!TAcal_g&w x| 9 UEC TYsox |
G &I MCR OUTPUT | _ 17,500 BIP | 10,800 B 13000 BHP
T oo 1Y PE _ |5BL. SOLIDTYPE |4BL. BUILT-UP | 4BL.SOLID TYPE
e uiDlePlTCHRAﬂO Gr-n lQO_L_O.%S | 5.900x 0825 5™ 700 x 0930 |
3 _E.AR 0560 . | . .0419 __ _0.4849_
W' BL.THICK. FR. 0059 .. | ... 0058 _|. 0054 __
.S BOSS RATIO 01885 0240 | 01807
@& SUAPE OF SECTON  AEROFOIL AEROFOIL TAEROFOIL
DATE OCT 10, 1962 | OCT. 11, 1962 MAY 22, 1962
MILE - POST USED |raTsussma - warsukuRo| AWAJI MILE POST| MIYE MILE- POST
'WEATHER FINE RAINY FINE _ |
_ SEA CONDITION | SMOOTH . | . ROUGH | _SMOOTH
Z DEPTH OF SEA | .  ABT 500m 45m | ABT 60m_
— _TEM. OF WATER 200°C _ | ~19° C . _200°C__
& SPEC. G OF WATER | .02 ] 1,023 L 10246 |
£ da_ | 6928m L 6510m | __6233m |
© 3  d= “4795m | 4s530m | _46ism
2 &8 dF ) 263Im 1 2sei0m | 2§_74IL
‘é TRIM | 2.297m BY STERY 3.900m B BYSTERN _3.359mBY STERN]
. DISPLACEMENT 8,631t 7640t 81951
- Cs 0559 __. | . 0.570 05651 |
¢cep__ | 058 1. . 0598 | .. 05968
R S _____Qﬁ_&{L.__ 0954 | . 09565 " ]
PROP. IMMERSION %  os19 | 0502 | 04939 |
OATE OF DOCKOUT | SFPT. 28 1962 | OCT. S 1962 MAY 14 1962 |
T P71 F~F 7015 Fin TN A (1) #EDZ L
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- TRHTL, WRMERIEIC 3513 S ITIBES N, S HITTORBTIIONT, U < AL
BERIUMERSI RV TE Y EDLNT VS [4Cr 2FHT 5 HHEORUE | 1 L5 T 4Cr ##
Va3l o7z T ORWMILEEIE 41 BIRHAHREIEEINTVS 250 TH 54", Friction
Line & LTz, HBBMOKERRIC BHSh7: ITTC 1957 M-S Correlation Line % 4lij|1 42 =
L L L, &#%D721C Schoenherr DEEHAELK & 33 L7z,
EEFHARSH A LI 5,
7-5-2-1 1 3 A
(1) ARDIRAE STITIKIR « B O
HiER AT RS L e 3B L 7o fE
" (W FP 2.36lm
Bk ® 4.795 m
. Ui AP 6.928m

B2 4.780 m _
Lbva iR~ 4297m
ik HoE
# W 1.0210 rRfE%L 1.0215 JSEEH 1.0210
KRB oEEZE D 10215 2335,
HKiREE  20°C REIHREE  16.5°C

Pikai 8,631t
VB & D ST BRI & T ORHK IR 1774

HEIMERBHAG X 0 3T £ CoMBHEE R 5. 46 t
MR S Dk 8,627t

WA BRAEZ 12 3507 DB S L O S
GHACERIIAN b2 CRHR, ARSIk D hfBER, 7ki% 2.5m)

B 4l i o® o[
9.00~ 9.15 1.0245 22.0°C
10.00~10.15 1.0242 22.3°C
11.00~11. 15 1. 0241 22.2°C
12.00~12.15 1.0240 22.5°C

BE A ABERGOSIEEL LTkoftiz & %,
Pk &  8,627¢
RKE 2,898 m?
Wkt E 10242
WARKIRE  22.3°C
(O *PEHPEL X oiHEEEE w7-2%
@) IFHRAE R OKiE R O—F  H7-31
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INSTRUMENT : ELECTRIC WIND METER, KOSHIN VANE
SETTING POSITION: TOP OF DERRICK POST ON NO2 WINCH PLATFORM

NO.DOF RUN |RELATIVE WIND ABSOLUTE  WIND
AN|
DIRECTION

% 1S 3.7 |Ne 15°] 5.9
4

OUTPUT IOIRECTION TSPEED [M 7\MDIRECTION " [SPEE
DIRE(CD'\;ISLN SPEED (M/S) DIRE[%'EI"!())N SPEED (M/s)

1.9 | 0° 3.

'/2 4.6 14
MCR 125 15°

85%

MCR
(Normal} 6 | 7.2 9°

o

4.0 3

5.1 [NE  8°
141 41°

MCR

5 7-6 [ M Gt S A




®7-3% st ER R
OCT. 10,1962 OFF TATSUSHIMA-IWAIBUKURO MILEPOST
POSI . % 2600 " 3 . 7
TION|FROM UKISMA POINT 284, 2600 |FROM UKISHIMA POINT 265) 2600 |FROM UKISHIMA POINT 2477 2900
35 6 42 NL LONGI39 47 28 E {35 6 14 NL LONG 139 47 23 E[35 5 45 NL _LONG 139 47 22F
DEPTH 25 m 25 m 25 m
CLOK | speen JomecTion O O IOV 1 speeo e CTIONIGog 1 OF |COUP- ) seeen loRecTION SO OF -
TIME (Kt.) soutH |wesT | (Kt) Burn |west | (K1) SBurn_[west
o6 _ 10| 078 o R I T e o
___20]015] 149 |-013| 008 — oo
30!/ 0.5 154 j-0.14} 007 ]
| 40| 026|159 |-0.24] 009l 089} f o\ LV 1 |
50| 034] 169 [-0.33] 007| 0.32]159°|-0.29]- 0.l
07 00| 041! 174 1-041]| 004| 032|168 |-031| 007 -
77777 10/ 0481 179 |- 048] 00i | 0.32| 174 |-0.32| 003 | | ]
20| 056! 182 |-056|-002| 046|179 |-0.46[-001| | 1
30| 063|183 ]-063]-003] | ] | |o0e&3j179°|-063] 0Ol
40| 0.70] 184 |-0.70|-005| 052|189 | 05¢|-0.08| 0.59| 181 |-059|-00
50| 0.70| 186 |- 070]-007 ' 0.63]|183 [-063-0.03
08 00| 0.70| 189 |- 0.69|-0.11_ ) 063|187 |-0.63]-0.08
10] 063 | 192 |- 062]-0.13 | 070}193 |-068]|-0.16
20| 063 196 |- 061|-017 . | o7ol197 [-067]-021
30| 056 | 199 |- 053}-0.18 B | 070|200 |-066]|-024
40| 056 | 200 |- 0.53/-0.19 | | o70|t99 |-066}-024
| 50{ 056|200 i-053|-0.19 0701196 |-067/-0.19
09 00| 056} 199 |- 053]-0.18 e 063|197 |-060|-0.18
10| 056 199 |- 053|-0.18 i | | os9lie9 |-056]-0.19
20} 048] 199 |- 045]-0.16 | 059198 |-056]-018]
30| 041 | 199 |- 039-013 | 063|197 |-060}-018
~ 40{ 041 198 |- 039]-013 % | 059:196 |-057]-016]
50l 041 ; 196 |- 039]-0.11 ; 059 196 {-057-0.16
10 00] 034! 195 -033)-009| | ] 052,193 |-051 012
10/ 030] 196 |- 029/-008 1 . | 045194 i-044|-0.11 |
_ 20| 026 199 ;- 0251009 ! |.038]200 |-036-0.3
30| 030, 203 |- 028|-Ql2 ; .|.038,206 |-0.34;-0.17 |
. ,‘LQ,_OQQJ;?,_CLS’_L 0.26/-0.15 ! . 035,210 ;-0.30j-0.18 ]
50| 026 | 219 |- 020;-0.16 ’ ; 032.214 -027(-0.18
it 00| 0261 222 |- 0.19-Q17 1 o28!22] 1-0.211-018
10| 023 224 |- 0.17}-0.16 ! ] 027 222 |-020!-0.8
20| 023 226|-016]-017 | ] 023;222 i-0.147]-0.15]|
30| 023 229 - 015/-0.17 | | 0231222 |-017]-0.15
|~ 40| 023] 231 i-015]-018 i 1 oi1g 224 -0.13]-013]
so| 019] 234 - 0.11}-0.16 018 229 |-0.12 |-015
12_00| 019|238 - 0.10]-0.16 0.18:237 [-0.10]-0.15 |
10| 019 244 |- 008:-0.17 0.11]244 1-005]-010|
| 20 012 249 - 004-0.11 1 N
30| 0.12 | 254 |- 003-0.12 |
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BT WG XUHEDEH R

out :°-z - SHP
F T
PUT no.| M TREADING MEAN [TORQUE | SHP READING IN THRUST | MEAN
RUN INFILM mm|  mm ton-m PS mo"ﬁ"" ton ton
1| 6.44 21.8 5 | 33.2
4 22. 34.3
JM A 782 6.49] g5 | 395 4310 > 34.0
ol 113 6.59 220 7 | 336
= a 22.75 347
1] 702 230 35.1
<
M : 2425 37.0
N{M12] 266 | -8%2 1 696| 422 4640 365
| 3 | 6.93 245 374
4 240 366
1] 10.30 3375 51.5
M|2 1050 0 "534
L <1 975 1044| 633 8620 35 52.4
@l 33 : 1052 34.25 522
ol 3 13
= 4
O 1072 3625 553
NN 1072 ' 380 579
M2 963 | 1077 | 53| 8780 - 9 | s72
43| 1087 37.0 564
4 3875 59.1
R 15.10 515 785
M2 1524 530 808
el T 1137 1520 | 921 | 14630 795
o|l5(3. 1525 520 793
= |a
. | 1542 5475 835
el
olMi2 | 140 119591 1540 | 934 |14860 550 839 | ga.i
6|3 | 1537 550 839
a4 5575 850
1 ] 1657 615 938
Ml2 16.81 61.75 942
<1 nos 1668 | 101.1 | 16910 94.4
e 73] 16.66 625 953
o 4
I 17.29 6625 101.0
o | 1729 |
M2 17.36 675 1029
L 21 192 —"—— 1720 1043 {17,350 1027
8|3 16.94 : 67.0 1022
4 6875 1048
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- L_..__‘_._.___ e 8280 . - —— [N
f— 1600 1 50 —~ 5000 - — — e 2100 e
I\ - 10635 o .
MNa. r 9 A
N A Jff_‘j —
SR o 4 T
7 N
e A ! SUP RING i

PROPELER |
SHAFT

[

TORSION METER B

THRUST METER -/
AF 1LAMOST 3

\ I'no 4 WICRMEDIAE SHAIT
BEARING

-

12

14

T - T 1 T T
20 22 24

7913 albikiis o, HE hatAcEid

i N 1
18 i8

(9)  WiyA 2SI LS G 1 2 O RS RE AL

AR~ v oS XU

Bottom

Boot Top

Side

s LB AL

'

|

(i) Bilge Keel

(ii) Ml

Riv.

Aol

elni

Nihon Yushi Kunsai Paint

1 coat of Nissan wash primer coat of Metalact H-5
2 coats of Takata BM No. 1

2 coats of Takata No. 1

coats of SD marine silver-ton

e

coats of fan brand ship

Bottom paint No. 2

1 coat of Nissan wash primer coat of Metalact H-5

1
2 coats of Takata BM No. 1 2 coats of SD marine silver-ton
2 coats of Takata BM B/T 2 coats of fan brand ship

Bottom paint No. 2

Same as above

Fr. 65~Fr. 125 (% /i 25.540 m~20 Rij 22. 460 m)

Bilge Keel
150x50x 12 Angle
+250x 12 Bulb Plate

(22¢, 2%) @ Seam JyRL1 » P

Bilge circle 34t

(i) faEaiss
a. Stern frame
|

150x300x20 %124, frit2d s
Fhokm  FAL10
" n 1%
" v 1

— 56 —




a9
(9
(2
3

b. Rudder 150x300x20 Jy4t7% #Et14 7
[] < whorm 77
HaE» Ho2eHig  Stern frame 12mm
Rudder 9 mm
(iv) Shell opening W 7-5%
W75 F MGHMTKE T ORI R
N O SIZE ITEM ‘;T"E‘giouua
S 80¢ | DISCHARGE _ VALVE F58% S
2 509 . , Fsok -p
3 35¢ " " Fsaly P
4 160 ¢ " . Fs% S
5 | 830x750 SEA _ CHEST iFesky s
| 6 | 300 | DISCHARGE_ VALVE  Fes3 S
. | eess7o0 | sen _cmest _ FTi% S
8 | B8O | DISCHARGE VAWE _ F74% P
9 got | v FTa% P
10 | 480x480_ VVVVV SEA  CHEST jF_?éJfZE P
11 | 460x665 4‘*_555_7 CHEST F 79”'/33 P
12 809 | DISCHAR VALVE IF 80% P
13| _100% " " Faoy e
| e | osot | v w__ F8oq S |
s | 2s% | slow oFF vawe  Fe34 s
l6 | 8O% | DISCHARGE _VALVE  |F83% S
17 | 150% | SCUPPER_ PIPE leeid e
s | 12s? . . |Fe3% P |
19 | 1oof | ' . Fei4_P
20 | 12st | - : Fe2y P
| 21 | 100* ’ ' Feas s
22 | _100? " “ Fea%l s
23 j 150t . . Fezq S
24 i50¢ ” 7 F 622/3, S
SLiMETE ISR W70
SRR OE BRI A IAHEOLO GEFIER 31 S28) LRATH D,
T fEEdE BT
FombE SR T UERRT BT 6K
ST AR GENEIEIL210) BI1THE
HENEHS XU s a2
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W76 3 o

EURHUTHERTIT

DATE ‘OCT 10
2ISET sal
O|WEATHER
<xSEA COND. SU
{ lrewe.oF seawaTER[22.3°C

{FIN

it

1962
¢ MILE-POST USED TATSUSHMA IWIBUKURQ
; 0.8.00 |RETURN TO PORT
~E BEAUFORT WIND 3:4
.SMDOTHT DEPTH

GRV.

71810 |

GHT

2
g

| 1024 | Dist

890"
2 624'"

Lda
dr

4 286"‘aY
8.627

4 14 14 782" sacame
|5 dmean @ 767", 0.015"]
STERN

559
I _‘_28_6._.__
i .954
WETTED AREA| 2.898 S me |
PROP P, MMERSION Y/p=05188

ATE OF DOCK-OUT |SEPT 28, 1962

OUT PUT

35 % MCR

0.AND DIRECTION OF RUN

}_é_P—ED FOR GROUND, Vs (K1)'

1782

2.N
16.44 |
762|786
4,310 14,640

-t <>

1.5
17.68

2N
2060;_19 67
97.5 1963
8620, 8.780

Jl

2298 22.2! ]

5.8 ;6N

137 | 114.0 |
4,630 14,860

TORQUE COEFFICIENT

4,091 {4,419
0.4782]0.4856]
002499002658

8346 8,510 |1

0.

e — il
09269 |0.8931 14699 [1.4815

002630002783

4311 14,540|16574117.015
17194 |16937]
02844002867|0.028150.02934

RELATIVE SPEED W (K4}

COEFFICIENT OF WIND DREC 0N K
EFFECT -

I

kw '
Vs

v —KwWw? - (N
KuWo —-K_w_Ww - (2)
Fa - Fw .. 130

3% By

FOR WIND

%= $e-% g |
Aew (KD

Vs FOR NO WIND COND

.
{DHP FOR NO WIND COND__

SHP FOR_NO_WIND ) COND._

CORREQTIQN _

IRELATIVE ‘DIRECTION (0EGY_

"¢ FOR NO WIND COND. ). B,

p-24° 0° |
PlGS 1.000}
51.70 {53500
60.41 5350

3|26l 2703

2522 | 209.9

| 0.00159 -
0159 - _
100085 .00070).0¢
et
02584 ..02569
02574 .02578|

0

719 12313 | ¢

474.6 |

79.92 159049
'88.9 |594.1
4248 |386.9
335.9|298.0
5052 _

" 0.00153 _

02732 02720
.02730.02721 |

OO 100 I- 00062

528.1

.02853 02855
00009 00012

9.91 | 27.41 |
 p-11°i 5-7°)
11039 1.019
982I'7513|
102 0‘7656
567.9.5499
46594479 |
663.6
ooone

00084/, ooosd

7784 3344
LP 3° |

6053111823
61.4 11250
,4933
1466.7 4319

1,063.6 |
000023

OOOIO .00009]
02854 ;.02853] (

.00075 -00080.0C
~223 | 239 |

4.214 14.286

-37| ! 227
17457 |6.679
8663
4433 4.507

B e IO
20239 .19. 897
8 320
['8.937  8.590

“1-.039 |.052 |
122,941 22.262]

23447 23, 62?

14675 14.799

l4356 14479

17.069. 1 16.790]

17405 \7l25

LM!DDLE TIME OF RUN
14 MIDDLE TME OF A GROUPE OF RUNS

£y wrm H OR AGAINST TBAL CURRBIT
<. v, x N
° Vso YN

IMEAN SPEED OoF TK)AL CURRENT
c - b= : _
- SPEED OF TDAL 'CURRENT AT EACH RUN

19-09-42/9-35-5019.

9-22-46 |
[ WITH _ AGANST|
1745716594 |

0.432

~0501 ] 0.331 |-

0047
20408, 0.01

WITH NSAINS
20239 20145 |

10-53-50
7!

0367 .
-0.400 0.343]

10-43-1810-04-2

WITH AGAINST
22941 22.203]

| 1-24-1611-45-17
11-34-47
uﬂ NST ;Wi WITH |
23447 23746
-0.180 ___|
0128 -0170

."J.SPEEQ FOR WATER Vs |

20.131 19 90
975

|e.95gLLgo
782 . 78.6 |

= N
28 “Shp.

1443314507

86.3
8,937, §.590 |

8|

1137 _114.0

[22.541 22.605

14675 14799

2357523457
11198 ; 119.2]

{74051 7125

NOTE *

| SHP FOR FRICTION LOSS IS TAKEN AS 2%

DHP.

2 ¢ =29207 x T3

3
TRIAL RESWLTS”

ASSUMING

MEAN VELUE

4 02508 , /2 02

K-VALUE 1S DERIVED FROM

w=02303,

Asz

S OF EFFECTIVE WAKE FRACTION AT EACH OUTPUT
02191,

327, 085, 0.2185, MCR

— &9 —

OF NORMAL OUTPUT

~—-3804 x N-4%

MEAN

THE CURVE IN " STANDARDIZED ANALYSIS METHOD OF SPEED

ARE AS FOLLOWS

0.2303




Ry R SO L IR G (JENZHTLILO)

© (deg)

COEEFT.OF WIND K
OIRECTION EFFECT
2

w

ouUT PUT L4 V% 0.85 MCR
Sl s {2 N |35 [4 N I5 S \s,N 7. s |8.N
SITsPEED FOR v (1| 17.68 | 16.44 | 20.61 19.67 | 22.98| 2221 2383 |23.45
E[NoorPROP N~ |7g2 |786 |97.5 1963 137 luao [1ies o2
élmusx T (ton)|340 |365 |524 |s72 | 795 |84t | 944 L1027
N2 6115 | 6,78] 95069274 |12,928112,996114.352 114,209
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NO | TORSION METER BETWEEN NOZ2 AND NU 3 PLUMMERBLOCKS
(FORE END OF SHAFT TUNNEL )

NO. 2  TORSION METER RETWEEN NOIO AND AFTERMO
( BEFORE STERN TUBE)

PRIMARY CURRENT
NO 1+ TORSION METER A C 1K o0V 90 mh
NO 2 TORSION METER AC 1ve g0V 9N mhA
TURNING RECORDS

aeao | 068 | 228
ASTERH | 04° ;
068 | 22 8
W PORT {asTERH, 046 ;129
BEFORE : {
geFoRe | anean | 060 1600 34 ¢
AyguoaiAsTERH‘_ Q4765;‘T 116 . :
AFTER Janeno | 0.62 166 . '
IN PORﬂASTERH 044 ! 1.0 |

10500 BHP x 1I5RPM ) Qn = 65390 %4-

NO OF TURRING :READING . : : YFRICTION O/D ¢
TIME ; . i S - So (TORQUE /0n
TORSION METER \mnzcnon.:g{mmm % ) 5}7 | $ b Srtam i ADOPTED
2% | g6 424406 678
- ‘ . -
i 1785 4955192 794 18 6
4 - - -t -+ ——
22 2308 353

138 | 282937 449 138

ST PLUMMER BLOCKS

Bo

m
RESULTS OF SHP MEASUREMENT
NOJ TORSION  METER . . . NO2 TORSION METER

[ ) S=8-8 SHP i o)
823 114 228 2748,
T792 114 414 228 2644 120 346

80 200 . 729 543  93Bl. 222 649

228 217 787  60.1 10805, 243 710
COEFFICIENTS IN CALCULATIONS OF TORGUE AND S
< 04 GO 6 (MODULUS OF RIGIDTY)
Q - A2 00" 1099 L(GAUGE LENGTH)
O (DIA OF INTERMEDIATE SHAFT)

27TNQ
opp = & . 1 4642N TWISTING ANGLE FOR
75 x 60 o LAuGE LENGTH )

121 350 _

008 153 . 562 376 5549 167 487 .
ogs 153 562 376 5439, 168 490 _
015 154 567 379 5654, 168 490
174 201 732 546 9386, 223 652 .

1220 217 787 60l o736} 242, 707 .

5=5%8, SHP2

349 5151
352 5092
352 5252
514 8835
511 8828
569 10164

HP
831 000 ¥¥/um?
10 ¢cm
44 5cCrmn

%o

$ (DISPLACEMENT OF JRON PIECE) 10" 3mm

G(DlSTANCE FROM THE CENTRE

OF

SHAFT TO THAT OF IRON PIECE ) 305 mm

v n
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(1) A METOHOD USED BY TECHNICAL RESEARCH LABORATORY OF
HITACHI ZOSEN, THAT IS, ASSUMING THAT FRICTION
TORQUE 1S CONSTANT AT ANY RPM IN OPERATION, AND
THOSE VALUES ARE AS FOLLOWS:

1.5% OF NORMAL TORQUE THRQUE THROUGH STERN TUBE

03% AT AFTERMOST BEARING
0.2% AT OTHER BEARINGS
BAEDAON HP BASED DN MESURED TORQUE BY TORSION METER ’OHPB—DHP,. ; DHP,— DHP,
N BHP | DHP g | SHP: I DHPi | SHP2 | DHPe DHPm |  OHPa y, — OWPmy,
823 | 2790 2504 | 2748 2492 | 2555 2420 2456_; 195 = 293
_792 | 2770] 2495| 2644 2398 2412 2262 2340; 662 496
1008 | —— | — | 5549, 5236| 5151 4985|5111, ~— = 4091
988 5150| 4807! 5439° 5132} 5092 4930; 5031 '-445 - 40! |
101.9| 5410 5057| 5654] 5219| 5252! 5084 ‘5|524- 184 | 262
1174 9155| 8748| 9386, 9021 8835 8642| 8832,-0.95 |, 4.29 _
1180 9200| 8791{ 9381 9015  8828| 8634/ 8825 -0.32 _; 4.32 _
122.0|10760]10337 107361|0357‘|01647; 9963/10160| | 72 388 |
122.8 [10880110454 40805110424,10283 |ooe|'1|ozs3; 1.95 3.34
(2) ASSUMING THAT FRICTION TORQUE, THE VALUE OF WHICH IS
MEASURED IN TURNING, SHOULD BE CONSTANTLY APPLIED TO
THE CASE OF ANY RPM IN OPERATION
8Y NO1 TORSION METER BY NO.2 TORSION METER | T _DHP,— DHP,
N [SHp, | HP ] OHPy | SHP2 'HP 2 |DHP o1 DHP m .~ OWPm
823 2748] 551 2197].2555; 301 6 2254|2226 . | - 2.56
79.2| 2644 531 | 21137 2412, 290, 2122] 2118 _ - 042
100.8] 5549} 675 ] 4874 5151 | 369 4782, 4828 | 1.9l
98.8| 5439| 662 | 4777, 5092} 3621,4]301‘_47547 , . 099
101.9] 5654| 683 ! 4972 5252, 373! 4879, 4926 @ 1 B9
1174] 9386 787 | 8599 8835: 430, B405; 8502 . 2.28
118.0] 9381} 791 | 8590, 8828, 432, 8396 8493 | 228
122.0110736] 818 | 9918 10i64; 447 9717, 9818 205 ]
1228|0805 823 | 9982 10283 450 9833 9908 @ 1.50
(3) ASSUMING THAT FRICTION TORQE, OBTAINED IN TURNING,
VARIES PROPORTIONALLY TO THE DIFFERENCE BETWEEN
TWO VALUES OF TORQUE MEASURED BY NOI AND NO.2
TORSION METERS AT A GIVEN RPM
Q-Q | Qi~Qz|n01 TORSION METER I'No.2 TORSION METER | | SHR~ DHP.
N Gl s L o | Hp lsup | g wp 1 DHP 1SR,
TurnnG] 2176] 333 ! 4799} ; | 2623, *
823| 1680] 257 | 2748! 3705; 4264 2555! 2025 233 2322¢ 15,5 |
792 2100 321 | 2644, 4631, 512, 2412, 2531; 280 2132 194 |
100.8| 2830, 433 | 5549, 6_2_4_1+ 8§78 - 5151, 34'; 480 ; 4671 | 158
988 2510] 384 | 5439; 5536! 764 5092! 3026, 417 4675 140 |
1019] 2820{_4.31 | 5654] 6220, 885 ,6 5252 3400, 483 4769 156
1174} 3360 514 | 9386] 7410112,1@ saz@r 4050 664 | 8171 [ 129
1180l 3350 512 | 9381} 738811217, 8828 403% 664, 8164 130 |
122.0] 3360 514 10736, 7410 |262ﬁ|0|64 4050, 690 9474 | 118_
122.8] 3040465 10805 6705 1150 10283 3665 628 9655 . 106
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NG, AND DIRECTION
"OF RUN
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By meosmn N (823 79 2
2748 2644
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2032 19 30 2066 20l5
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yne 330 3swaisy
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554¢9 1@"2’3‘,516_5.4
15092 5252
2456 . JEUR ‘5.03| ‘5,\52

(_J .
o

DHP 10} 60 10.253

T Ndx10® 05574 ' 04968 |10242 ‘096441 058! 16181 16430 |18158 18518
TORQUE COEFFT. % (8'05‘3;5)00\625 001722 001800 001680 [001884 . 001854 (001931 0019
U (© 669) 0700 |0 680 0662 0689 |0643 065! 0633 .0637

0775 0725 0790 |0710 0761 0715 0742

(0 786) 0759
)

REATVE i (ku) |41 2y 2372
RELATIVE
oIREC T 10N O (OEG) Ryge Ll22°
TCOEFFT.OF WIND 4o
1114 -08500

DIRECTION EFFECT
w? 16983 5626|1698 2069 3129
liss20 -281 3 |- 12 9 24202 -469
1796 1952 |2859 2976 2887
VEokwww? (0 ]aBO9 4765 2998 Jids 3356
\&;wo KuWa (2 21733 24341 24671

03 4491 1769
Ho7e B ozoc fuiof
0082 -1200 -0150

54 05.19.44
e v,2,.3,°,.L!0‘.°_,.
1114 -0105 {1159 0050
24197 2667 |29214 3779
26955 -28 0 133860, 189
a129 3725 14268 4060
440.9 4005 (4079 387 L

33671 __
000020_

CFo-%w @ _1000150) 000078 000120

z' et
f—i,E_’,,L‘_”/m_ 1000010 _&8889 000016 00
g‘T 9 2 ooms 1001696 001859 001858
« FO NG W
Z co " "%’c 001660 001655 |0 01722 oown 001729 001854 001862 001909 0019|8
o.¢ .3
A% $o—% 0 _ :oooos*looooqa -000030000008 |- 000022000007
OVsw (K1) 0. 3050 -028 -005

‘(;';gﬂm';g Vso(ky| 13 94 13 84
DHP FOR NO

'winp conp. PHPO
MiDOLE TIME
ofF A RUN
g; MIDULE TIME OF A
n.L‘.z:PAIR OF RUNS

1691 17.75 16:7|

1691 g 20.57?7_7 19 25
5141 4792 5501
——

‘8692 BB65

20 81 20. 10
I0,045 |0290

g 10 3481 078 385 54612 27512 425
10 258 10 513 1466
1658 17 75 1647 |2052 1915
—2%585 0640. 0685
070 066

061 067
19.82 19 9!
y174 1180

12,350 ]
2081 1997 |
042 _

20 32 20 46
1220 |22 8
]

4792 5301

N METHOD (1) OF TABLE (1))

- 9 =
'—W 3.451 x NS

PROP. OPEN CHARACTER!STIC CURVE USED IN THE ANALYSIS 1S SHOWN IN FIG 17

S
THE__VALLE OF COEFFT OF WIND DIRECTION  EFFECT ARE DERIVED FROM
STANDARDIZED% METHOD OF ANALYSIS OF SPEED TRIAL RESULTS’

l

2

3

a2 1-w=¥ vV =01912 Nv,
5

6

IN RANGE OF 001625 ~ 00931 ASSUMING (1 = W)Im =0 740
OVsw = -—5656 x N x A%
7 N THE CASE" OF Y4 OUTPUT, THE RELATION BETWEEN N AND & 1S NOT

%
PROPER, AND ESTIMATED g SHOWN IN (), IS USED N ANALYSIS

P
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———
QUTPUT

1364 !
1686) 1

T aan e O

TES?

4 1-w =y

7 TRIAL CONDITION
AS FOLLOWS

DISPLACEMENT
TRIM

1534} L
0426 0469 0467 0582 0453

. 5 EHP= Vs NP(1-t
¢ ¢ =0003907TE
V)

or ACTUAL SHIP, AND TEST CONDITION OF MODEL SHIP  ARE

Vs 1746 1714 1 1738
7 0 1949. 01873 02373,02330‘02362 02 02762.02781.
N 1008 , . 122 0, 122.8_
DHP su1 4792 5301 | 8692 8865 10045 10290
Ka 001660001655 oon722 001711 ;001729| 001854,001862 0.01909.001918
TR | 042 ; 1042 | 1040, 1040 1040 1047 1047
Ko. = Kax TR|001730,00172 001791 001779001798 00! 001999 002008
Vi 0678. 0679 0665, 0668, 0664 0.616 0614
- we | 0744 0746|0734 0736 0744 0707 0705
| —w. | 070 0710} 0.712. 0712 0712 0719 0720
ei-l-Wmiu] 0954 0952] 0970, 0967, 0957 1017 102!
KT 0110 01104 01162 01152, 01166 01365 01375
p—t 08i2 0812 0804 0806 0805 0798 0797
EHP 5111 1869| 3998 3747 4086 7947 8155
’ ce x 103] 2797, 2790] 2934, 2908, 3041 3701 3720
0o9si| 1243 1220 1237 446 1456
0830 0975, 0947 0968 1520 L 1710 1764
1960 1959 1961, 2073| 1920 1919} 199! 1956

490 1494 1491 1467

0 465

- 0905|1038 1.010 1030‘ 1.576
2 - 1.885 | 896 1898 2011 | 1364
3 1534 1491 1 494 1_492\ 1468
£ 035 | 0405 0404 0519] 0396
w

0.40!

0556|0703 0674, g€95( 1252
2234|2231 2234 2346 | 2188
324 1327 1325 1303,

637 1640 1638 | 1611

0548 | 0594 0594 0708 0577

0.575

N?
2 VALUFS OF e AND(I—i),ARE DERIVED FROM [

3 U, IS READ N PROPELLER OPEN CHARACTERISTIC

v, = 01912 NV,
) K1/a146

ACTUAL SHIP MODEL. SHIP
7636t 7850t

390™ (27 %)

|

285m™ (20%)

2032 2048

1466 1463 146!
0453 0528 0495

1610 1.768 1822
862! 1.933 1898
La67| 1.463 1462
0395| 0470 0436

250 | 1457 1488
2182 | 2244 2232
1302|1299 1298
1609 | 1,606 1609
0573|0638 0628
(K=0236)

w15 OF MODEL PROPUL SION

CURVE .
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g g L “/‘ 4 a L.[,g.j uf sez2
() WUERDNKUNHER DT Y715 ) . ol
P y,l BLY 08l  [OWN . sers
G F A S Fe e Nl NI IS VR FEEN "o
. :‘ e € et Loar b s 1501
Y 7-29 14 . ,
(YR SUIL INTF IHTRY 5783014 A N
A 11 A ~ . "I
(7) ACr 3y 76 4 = ]
T S 73 J
. 2] z 2 4
TIE (NN}

2T g f A b e
’{J-‘, 7-11 ;"\ "“’f‘“'ﬁ‘ :”’:/-P.AJJL §i r'/ in &nl |'1n 41
Lpp x Bup x Dmip - 148Mx 205y 125™

DATE : 1962 5 22 Aa=8195"  PROPELLER
SEA COND. : SMOOTH du =4554™ p- 5700
TEMP. OF WATER L 20° . TRM=3359™ P - 5300™
TRIAL COURSE © OFF MIYE MILE-POST P-092%
INSTRUMENTS USED : TOGING'S TORSION METER Z=4

6 ELEMENTS 'RECORDER
ROBINSON TYPE WIND METER

N o i RELAIVE ABSOLUTE
o oF N SHP " Vs - ! NP‘:ED’ £ ::EED
PUT [qunl (rrm) | (PS) . (£n) ‘(DEG)F(/S,(TD%) o

e _8ﬂ7z 3218 l 1519 _3FH79 1112 L426 333
| !
' /4 L. 772«; _ 8507 3"!9“01584 3405 572 843\ 336

MEAN! 84921 320411551 : i |
3 %,IO@VI,_QV 6555 x 1870|3556 |233_1 30 1,285

4 10741 6773“953}{3422 919, evf;a 307]
Mem| 10680} 6664 10 |

5 | 12307} 10994 , 2osul34 3123911 843 0
85%L| 6 | 12304] 10910 '2I29359Q946JN5¥>8 149/
el 12306f 0927|2098 [ | .

w

| 7 | 12866] 12647 2|34n350|'|4|34|05 380
N W

MCR | 8113013 12 987 | 2202, 73i875f27' 29

NN
-
n

mEAN] 129 40 128|7l2168‘ ; ;

N MEANS TOTAL MEAN OF NO OF PROP REV/MIN. DURING A RUN

SHP  MEANS SHAFT HORSE POWER AT THE INTERMEDIATE
SHAFT BETWEEN NO{ AND NO.2 PLUMMER
BLOCK JUST BEFCRE STERN TUBE
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e
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tmwﬁ”ﬁ%EKQNE@VﬂféhhbﬁfééwL#L@%B,;@ﬁ%mﬂﬁmﬁd,Wﬁ
O YA EE KT HOT, WERISY e R TR Pt b T i 31 R
(A ¥ 5) Ephomaseliz
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DA Sl A i R R A 1
Lpp X Byp X Dyp = 148Mx 20.5M x |2.5M
DATE . 1962-5. 22 Aa =8195T  PROPELLER
TRIAL COURSE OFF MIYE MILE POST dm =4554m  p=5700m
SEA  COND. SMOOTH TRM 3359M  p=5300M
TEMP OF WATER © 20°C R o, -88 P~ 09298M
Z=4
OUT PUT 4 24 85 % MCR
NO.AND DRECTION OF RUN 1D 2u 30_, 4V | 5D " 6U | 7D | 8U
£ [SPEED FORGROUND Vs (%) 1519 1584 | 18.70119.53 12061 [21.29 | 21.34 122.02
ZYPROPELLER RPM, N |8477 185.07 |106.19 1107.41 123,07 [123.04 |i28.66 13013
ws S.HEP 3218 3190 | 6555_ 6773 |10944.10910 | 12647 12987
N® x 1078 .{06092 06156 | 1197 : 1.239 | 1.864 1863 | 2.130 . 12204
Ca 02122 02082 | 02200 02196 02359 :02353|0238€ ,.02367
RELATIVE DRECTION  8' |3579 3405|3556 | 3422|3473 ;3591 | 350, .73
WITH OR AGAINST WIND a w a | Q' w a w
(COEFET OF WINDORECTION EFFECT. £ | 1.000 1.123 | 1005 . 1.096 1044 . 1000 1029  1.017
RELATIVE  SPEED W'(Ms)| 1112 | 572 1233 | g9 12.39 | 946(14.13 ' 875
v W(fn)|2162 1112|2397 1786 2408 11839, 2747 170!
W2 (£n) 467 124 | 575 ' 319 | s80 . 338 | 755 © 289
, Vs (i) 231 251 | 350 : 381 | 425 ' 453 | 455 . 485
o "W (fm) 467 139 | 578 . 350 | 606 | 338 | 777 * 294
g VE — fw? -236 112 |-228 31 ]-131 - 115 |-322 7 9]
T RaWE — oW 328 228 268 483
g: Caa —~ Cow 00040 00000 0.00006 | 0.00019
a ACq -00039’ 00014 |-00004. 00000-00004, 00003|-00013!.00008
. . . Ce 0zl22 , 02082f 02200, 02196 | 02359, 02353 02386, 02367
S C¢' = Co+ AC{ 02083 ; 02096).02196. 02196 | 02355 02356 02373 02375
o Cao 02090,.02090 0219 | 02205 02356 02356| 02373 02375
& SHP_FOR NO_WIND_COND. 3170 3203| 6529, 6800/10930 1092312577 1303
§ _ACy = Cqo — Cg [-00032} 00008]-00009_.00009-00003 00003[-00013 00008
_ AVsy 011 ;-003 | 004 -004| 002 ;-002| 007 -004
A 15191584 | 1870 1953 | 2061 2129 2134 2202
Vso = + AVgy 1530 i581 | 1874 1949 2063 . 2127 | 2141 2198
x, MODLE TIME OF A RUN 729" 117527 12°24" 12°46'[ 13°19° 13°4 1 15°39’ 16°00
EE, MDOLE TME OF A PAIR OF RUNS 114y [2“35' 13°30" 15°50°
Z& WITH OR AGANST TIDE a w a w a | ow a ' w
5°  Vsoa < Nu /N, 1535 1575 | 1876 19.27 | 2062 ' 2128 | 2166 | 2173
Eg’ MEAN SPEED OF TIDAL CURRENT 023 c27 0.33 O.'16
O SPEED OF TLAL CURRENT ATEACH RUN | O.23 023 | 026 O2:] 032  033] 018 | 0.15
9 Vs = Vg5 — Vg 1553 15581 19.00 192! [ 2095 2094 2159  21.83 |
33 H 8477 | 8507 |106.19 10741 123 07 12304 |128.66 130.13
Lg SHP 3170 | 3203 | 6529 6800][@230 10923 | 12577 13031
NOTE:
D3=6.017 » 103 Co _ 000824, 6515
d; 0.1()0
DITP/SHP=0.93 Ve PN 4o __l8818 4o
Co= "466‘3 DHP= 4.018 Sup T R0R6(dC, dy 1— . 30.86
N3 N3
, V2 — o, T2 - 0"3961NACQ
4Cy" = (Cga —Cou’)—ka'Waz__kw Wt N
Speed of tidal cnrrpm——-(l Vsoa N ) or
SHPy, wind= SHPpeanured X Con 'CQ e
Na
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o g -

7716 41 JCr 8717
oUT PUT Ya 2/ 85 % MCR NOTE
Ve ()| 1sse | 1o | 2095 | zim |REGHTE G
N (RPM)[ 8492 106.80 12306 | 12940 iL‘Z"g‘}s'jg'ZED
__DHP (ps)| 3123 | 6532 | 10708 | 12804 | DHP=098x SHP __
Ko | 002091| 002198 | 0.02356| 002374 |
M | roos | 1020 | tois LOIS  [PROPULSION TEST o oo
__Ka_ | 002108 | 002242 | 002391 | 002410 —
|y | o7s29 | 07594 | 07316 | 07278 OREN CHARACTERISTICS
= Ws 0.789 0784 | 0794 | osOl |
; 0709 | 0721 | 0733 | 0739 |mor. Promcsion Test
0.899 0920 | 0923 | 0923
01218 | 01328 | 01452 | 0.1469 o
2691 | 4642 | 6739 | 7538 ) o
0815 | 0798 | 05808 | 08I0 RN TEeT ok
)| 2150 3631 | 5338 | 59.86 |Ro= M) U0
; 001606 | 001798 | 0.02199 | 0.02286 |Cio= Fo/gumwd®
. F_ | o240 | 02637 | 0289 | 0299
Rex 107° | | o077 1323 1450 1.503
| ¢ |oooae3 | 0ooe3s | 001075 | 001210 o
&) ¢ 001143 | 001159 | 001124 | 001076 -
LLcexio® {570 | is92 | 1544 1478 |C-Cixl’ Sudx-7282
Pl Cxio® | 517 | 1479 | 1462 | 1456 -
~1acex10% | 0053 0113 o082 | 0022°
Cw | 000143 | 000340 | 000772 | 000905 -
| G |o001463 | 001458 | OOt427 | 00138l | ]
ol ¢x10® | 2009 | 2002 1 960 1896 | -
§ Crox10° | 1346 | 1312 1 298 tes2. | ]
* (1K)Cxi0°| 1732 | 1689 | 1671 1663 |K = 0287 )
ACex10® | o277 0313 0289 0233
R TIRIZT S E, WORZRT XS5,
7173 4Ck DT x10-8
T T T Name of Ships T T T T oo o
Yamanashi-Maru  Yamatoshi-Maru . Richimond-Maru “A” Ship
Friction Line .
Based on | LT-T-C. 1957 ~0.070 0.465 0.068 0.185
SHP | Sehoenherr —0.124  0.401 — 0.123
B on VDTC97 - —oea — o
Thrust ZSchoenherr —0.075 —_— - 0.020

zovery




06 YAMAT OSH!~ MARU
"'o 04 o—o—/‘oo_\*"&
= =%
02 . x, RICHMOND—-MARU
& wtg .
¢ g —— T,
S 5 s ——
— e a®
-02 ] YAMANASHI- MARU ,
10 15 20x10®%
Reynolds Number Rp= —k_
17-31F] J4Cr
sy
A
" X \'\\ d)
S 10 &F RIS S
. oy o
\x\ > oo © ARU
3 : oNo” wh YAMANASH! - MARU
\ o RicrM )
- lg” -® i
09t ‘.
]
&
P R R L — L
10 ib 2 OXio
VL
Reynolds  Number. Rn ==y
H7-32 1 . T SRR ER R
S DI 2 I AT L kD DItz ACr OTMEDSEE TR L T 7. A
TOWE SR SOR %\w SRz G L0 (% Ce=0.698) TH 225, WHLEE D
TEE L I 3‘ e IR HBH DT D -~ H LA R Ok iR T
ikt s LT ITTC 1957 M-S Correlation Line i L7258 4Cr=0 L LTIoMie s
By T Y40
PRI L 5, HeREEAL LA X KBNS LD AN B HARECT VT, B

34”( Ci= 1— 1(’)71/1 —1Us
EEARY

F YRS
0.2246 1.017
(0.2253 1.016
0.2666 0.982
(), 2R37 (.934
0.2980 0.978
0.2994 0.978
0.3123 1.049
0.3107 1.034

kT 732 [T
ei=0.91~0.92 BUZ O % 1

T LD
T 7-18 2\
gl pi
TRM Trs/TRYM
).995 1.022
0).995 1.021
0.992 O.99%)
0.992 0.992
0.993 0.985
0.993 0.935
0.993 1.056
().993 1.041

COMGLIUENB I D o b LAEH 1LiIEH
X9 T 5,
ilﬁﬁkﬁ’y" Bt gr
A A
F NRS | TRM : Yrs/YRY
' op.2322 | 0.999 1.045 0.956
. 0.2366 | 0.99% 1.045 0.953
0.2327 1.000 1.045 0.957
0.2665 1.024 1.048 0.977
0.2646 1.020 1.047 0.975
0.2653 1.020 1.047 0.975
0.2715 1.049 1.030 0.999
0.2742 1.039 1.051 1.007
0.2718 1.047 1.050 0.997
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57 HOMRDOT

[EE=2ia ?}‘,'i st
H7.1 &K zohd) ng_ 4,; T ¥ h %1‘“‘[1 “CH Cu
W 7.2 % No. 3 RUN ¢ COURSE DIRECTION 424! S
7.3 XK xb3fmE TCLOKS CLOCK
7.5 % No. 12 ITEM FDISCHAR! DISCHARGE
7.8 K NOTE b0 4fil  Tha=kgx I kgo=kq xR
1o s CCTARACTERISTICS! CHARACTERISTICS
X b 9l [CARACTERISTICS) R |
H7.I0H TURNING RECORDS '
TURNING DIRECTION [ ASTERH! ASTERN
RESULT OF SHIP MEASUREMENT
%o T8 G oiH  [RIGIDTY RIGIDITY ‘
BTUOK (1 FHem Q-0 Qi1—Q: *_
No. 1 TORSION METER of [SHP, Q, HP: SHP;, Q1, HP 1
No. 2 TORSION METER ot {SHP, Q, HP. SHP;, Q:, HP:
EVR EIFS T dq=8.1951 de=8,1951
PROPELLER oIf [p=09298_ p=0.9298
AR EN CORRECTION FOR WIND &I
rrxyvoefa  TWims): W (m!s)
FINAL RESULTS O
Tiow2tiil THS N
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