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INVESTIGATIONS INTO THE PROPULSIVE AND STEERING
PERFORMANCES OF SUPER TANKERS

5‘-’ Recently, there have been built a great deal of much fuller and larger tankers and
S ore-carriers__, whose fuilness is too great to estimate the ship’s performancel from the
’“ ’ © . present data only. For such a full form as a ship with the block coefﬁciem’, over 0.80, |
1 the effects of the principal particulars upon the propulsive and steering performances
W have not yet been clear, and many problems are left to be investigated in the field of
ship-mode! correlation.
In order to solve mnny problems on such a full hull form, this researgh committee
‘ R conducted systematic series tests in still water, comparative steering tests among a single-
| and two twin-screw model ships, comparative model tests between single- and twin-screw
ships in still and.rough waters, and standardized sea trials on the several aciual ships.
1. Systematic series tests in still water .
Model tests in still water were conducted for the fol;owmg series. (Refer to Table
2.1-1)
Displacement length ratio series
weenfor Cp=0.80 and 0.82 with normal bow
...... for Cg =0.8C with bulbous bow
Frame line series
veeeofor Cp =0.80 with normal bow
Prismatic curve series
...... for Cp =0.80 and 0.82 with normal and bulbous Low
len series
...... for Cg.=0.82 with normai and bhulbous bow
Principal results of these series tests are as follows.
1) Displacement-length ratio series ,
The effect of displacement-length ratio on the propulsive performance is very slight
Lo for both hull forms of normal and bulbous bows. The optimum value of displacement-

length ratio was recognized for Cg —0.80, but could not be seen clearly for Cp =0.82. (Refer
to Figs. 2.1-17, 18, 28, 29, 85 and 86) :
- 2) Frame line series

o~ V shape of the aft body is superior n resistance but worse in the propulsive perform-
ance. Ultra U shape of the fore body gives the worst propulsive performance due to the
remarkable increase in resistance in spite of unchanged propulsive coefficient. The modei
with moderate U shape of both fore and aft bodies shows the best propuisive performance.

3) Prismatic curve series

In this serjes the parent form'was found to be a better form. The models with the

gentler and steeper. slopes of the prismatic curves around their shoulder -give higher
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vhlues of horse power. The steeper aft shoulder gives higher horse power at the full
load condition, and the gentler slope around the fore shouider of the prismatic curve gives
higher horse power at the ballast condition. (Refer to Figs. 2.1-37, ,48’ 96, 45, ’,46, 47, 56,
57, 58, 107) - '

4) 1., series

For both hull forms of normal and bulbous bows, the higher the ship’s speed, the best
1., comes more afterwards. If the design speed was given, the best 1., will bhe obtained
for both hull forms of normal and bulbous bows. (Refer to Figs. 2.1-59, 70, 71, 108 and
199)

5) - Comparison of the normal bow with the bulbous bow
Generally speaking, in these systematic series tests, the propuisive performances of the
bulbous-bow models are a little better than those of the normal-bow models. (Refer to

Figs. 2.1-120, 121 and 122)

2. Comparison of the steering performance among a single- and two twin-screw ship

models

Model tests concerning the steering ﬁerformance were conducted for single- and two
twin-screw models, one of which has the normal bow and the other bulbous bow. Prin-
cipal results obtained from these experiments are as follows.

1) Turning diameter of the single-screw model is always smaller by 30~40% in spite
of the smaller rudder area, owing to the stronger effect of the propeller wake, than that
of the twin-screw models. (Refer to Figs. 2:3-14~19)

2) Turning diameter of the bulbous-bow model is about 102, smaller than that of the
normal-bow model. .

3) Since there exist the mutual interferences among the propeller, rudder and hull,
the turning path of the single-screw ship is different, depending upon the turning direc-
tion. The turning diameter in starboard turning is always larger by 10~209; than that
in portside turning.

4) In the practical speed range, the effect of ship’s speed upon the turning diameter
is very slight.

5) The single-screw ship is superior in response speed as well as in the turning per-

formance.

3. Comparison. of the propulsive performance between the single- and twin-screw
models V i

Resistance and self-propulsion tests in still and rough waters were performed to com-
pare the propulsive performances between single- and twin-screw ships. The principal
results of these tests are as follows. .

1) According to the résistance tests in still water, the twin screw model with bos-
sings is a little better than the single screw model, which is considered to be based upon
the fact that the resistance decrease due to V shape of the frame lines of the aft .body
of the former was greater than the resistance increase.due to the bossings.. On the con-
trary, the single screw model shows a slightly smalier horse power than the twin screw
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model with the bossings, because the propulsive coeflficient of the latter is considerably
lower than the former, mainly owing to the smaller wake values. If the scale effect of
the wake was taken into consideration, the difference in the porpulsive efficiency will
become smailer. This suggests the possibility to find a hull form for the twin screw ship
comparable with a single screw ship, for such a full form as Cy is over 0.80. (Refer to
Figs. 2.2-1, 7, 8, 9, 18, 19, 20)

2) There is no great difference in Lhe propulsive performance in rough water between
a single and twin screw models for such a full hull form as the models tested, although
the twin screw ship has been considered to be hetter in rough water. (Refer to Figs. 2.2-
41 and 42)

4. Standardized sea trials

Since there has been no reliable ship’s data for such a full form as Cy’ is over .80,

this research committee made up a standard method of ship’s trial, and conducted full-

scale measurements at the speed trials of the three super tankers, Everest-Maru, Kakuho-

Maru, and Caltex Plymouth. Moreover, the speed triais of four super tankers, Attica,
‘Oriental Giant, Chéei-Maru and X were carried out by each ship yard with the coopera-
tion of this research committee.

By comparing the results of these full-scale measurements with those of the model

experiments, practical roughness allowance 4Cp for this kind of ship was obtained.

4Cp = -0.1x1073~ —0.25x 10 for 1957 I.T.T.C. ship model correlation line

4Cp = —0.15 x 1078~ —0.25x 10~® for Schoenherr’s friction line

4Cy =0.05x102~0.25 x 10~ for Hughes hasic friction line, where the form factor
K is 0.33~0.36, which was obtained from the model

tests at low Froude No. The mean value of (1-w,)/(1—w,) was about 1.25, which was a

little larger than expected. (Refer to Table 3.5-1, Figs. 3-5-1~4)
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# i i i oo gD E m/s B gD Bl m/s
1 P 12.6 12.7 57 2.1
1/4 2 S 9.6 4.9 68 2.2
3 P 8.4 4.3 65 1.4
4 s 9.9 4.9 79 2.
2/4 s 2.8 15.5 245 0.7
S 11.2 2.4 86 2.0
7 s 5.3 18.7 257 1.3
3/4 8 P 1.8 3.8 288 0.3
9 s 15.1 18.6 277 3.2
10 p 1.0 3.4 18 0.7
M.C.R. 11 s 8.3 12.2 306 1.3
12 P 5.4 1.8 2 1.9
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(3) upE)e X EHAGSSL Table 3.4-43
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SRy Fig. 3-4-32, Table 3.4-45
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Table 3¢5-1 Mean Value of 4Cr (x10%)

Nnnc of .
T Slnp Everest Kakuho Caltex Attic X Oriental Choei
b Maru Maru | Plymouth Attiea “ Giant Maru
Basic LmL T~ ~ -
1.T.7T.C. 1957 —-0.235 —0.096 —0.129 —0.243
Schoenherr —-0.168 —-0.211 —0.460 —0.275.| —0.051..
Huei K=0.330 | K=0.350| K=0.330| K=0.366| K=0.350 | K=0.42
ughes 0.057 0.225 | 0.159 | 0.092 —0.032 0.209
CNEDEDRDE 2 — ZOFEAS T 2 JCr % /J\(/) B IEEDTES UJ,‘L WHRRCK (S Fuc

U BT S REEEE L LRD NI DTH D
s d dCp ([T LS e OO R L 5% é@@t:m L}—ﬁ”&@ﬁ RS DL O
WCEDEDOWEEENTOEDIITHD b\b,Jclamumf{Tmﬂu\éa> L CHIEAMR O E R Y % —
TUTHT EkEO Table 352 Ok Hmm s,
oA PP AN ORI & TG D Fig. 3-4-11 0 & 5 M SN TN D08, T4 s Off
B L ACr Dt & QI A E ORI HR O TEIHPY Claailz )3 5 L BRI S gD
oo HICTHLE OHUE & REFIR I E DING & B BIE S GIET 5 C ERE A L 28, MR e
A-wy)/(1-w) OB THED UK E Fig. 3-5-4 (ily Tt chb & 4Cr offi & Ot
SIS BBIR DS 5 1 D 12 - |
fkEE s um%&bTﬁWM®KC)AIWﬁMB\“W DUEGFRFRIL DA & DFEROH:HE
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Table 3¢5-2 Structural Roughness on the Hull

T Name of Ship Everest | Kakuho | Caitex Altict . Oriental | Choei
lte T Maru Maru | Plymouth e X Giant Maru
em ——
Bilge Keel m mm| m mm{ m mm m mm ™ mm M mm m mm
Length x Depth 54.0x430[ 81.0x 150 68. 2 460, 69.0x 460 72.0x450| 87.0x 450; 69.9x 400
Rivets of Halfboard 1 2raws
W . aws) o s " " .
No. of Rivetted Seamx 3x2raws| 3X3Jraws o Brmes 3x2raws| 3x2raws| 4x3raws] 3X3raws.

Ne. of Raw

(mm) 2003 1503|300 x 150 % (300 x 150 x |300 % 150 % {300 x 150 > |300 % 150 % |300:x 150 x
Zinc Plate Dimensions {30 20 30 30 30 30 21
Shell o
(Sacrifige) Plate 8 0 0 0 0 0 0
anode 3
Stern 20 32 20 47 30 28 22
Frame
Rudder 16 11 18 11 14 24 20
Total 44 43 28 58 44 52 42
Shell Opening Incl. small
No. (Total) 13 o es 4 32 .34 12 23

FEE L 20T, 4Cr 120,05%x1373~0,25x 1073 FUEHSHMUN TH 2 T ENRRIRE U TVA D,
272, Q—wd)/(l-w,) O E LT, SEOUEHEL O KD 3 ORNT L TIEVs & LT 125
BETHL EVIRAENA LN,
1535, FEOOEHOENT TS OEIMER N % FEE U oA, AR U I 2380 5 &
RO ELILD, -
(1) == 4L 2 COFINT CAUCH DT MY 6 i 3 EFTOME T, EILRTIE S
B T 22 DBR B 3ot THEIBEADIC RN S N ICE O 6 30HHE o — X L ORI O 2K 1293,
X S 78 MR SR 1 R O R HEMR AT (C 35 U 2 BIIAEIE 20 D2 5 RALT 5 DR
TR DEDEH ﬂoo
(2) FHaERRC LB E MU IIEBC SO TR 2 — = Y e 2= S L DT T

Table 3¢5-3 Friction Loss through Stern Tube (in 95)

Name of Ship Caitex Plymouth
' U
Everest Maru | Kakuh6é Maru Attica byzlc_;iicf;ichi- by Togino’s
"‘orsbion ) Tr)r51or,\1/[
= O . Meter
Time Meter
Just before =
Starting for Trial 4.15 5.79 5.03 5.52 . 574
Soon after 468 . 5.47 Co478 ' 483 : 4.32
Finish of Trial o : , ’ o : e

-~ 50 —
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TABLE 2.1 - 1 {1)

.ist of Series Model Ships

SRRTES \V7%% (Cvb=1080)
T TT U NOMMAL BOW | BULBOUS BOW
MODEL SHIPNO,| U, 1188 | U, 1189 | U.1327 ! U.1190 | N.1340 | N.1341 I N.1342 | N,1343 |
Lpp (m) 600 O0OD 60000
Lwy (m) 61500 6108 0
B . Im |oss571_| 08333 08172 | 07895 | 078947 ) 081720 10833533 1085714
.4 _Im |o3480 | 03383 \ 05318 | 03205 |032054 | 033180 033835 1034802 |
|V W 1143170 | 135324 i 150175 0121457 1121320 129992 135174 143009 ,
|_Drp/B 7000 ~ 72200 _ 17342 1 ,,,73,.6_,0_,0,,. 2600 17342 17200 (7000
Bd 2,463 ) 2.4 63 B
/L0 | 4628 | 6265 | 6027 ) 15617 |s018 16258 |6621 |
Chb _..aso0o0 . I 7990
Cp_ . 08038 080467
_on 09904 09905
len @) - .53 —~—1574
REMARKS
SERIES FRAME LINE (NORMAL BOW)
MODEL SHIPNO,| U. 152 1 LU 1199 | U. 1192 | B, 11953
Lpp (m) 60000,
W (m) 61500
B (m) 048172
a (m) 03318
v ) 130173
Lyp/B o 2342
B 2465
__V/L}'JP"'JX]U3 6027 i
Co 0800 g
“cr 0808
O : 09904
len (@) - 153
s | swenaare |9mEgra (nanescrnn Loue s
{ SERIES /12 (Cb=[182 NORMAL BOW )
MODEL SHIP M0, | U. 13 2 2 . U. 1323 | U.1524 1 U. 1325
i Lpp  (m) TTTTs0000
P lwy  (m) 61500
B {m) 08571 08333 08172 07895
4 m 03480 03383 03318 03205
v 4 147110 138973 | 133608 | 124732 |
L 2000 7200 7342 1 7600 |
| B ' 2883 e
- /Lppx 102 6811 | 6434 1 s186 | s775
‘t Co 08 21
e 0829
l ] 09908
L‘lc‘o &) - 1553 _ e e
E REMARKS




TABLE 2,1 -~

12y

SERIES Cp CUORVE (Cby=Q80)
NORMAL BOW BULBOUE BOW
MUUELSHIPNO| U. 1321 | U. 1526 | 0.1527 | N. 13541 | N.1378 | H.157%
Lrp (s) 40000 40000
LWL (m) 41500 641080
B ") ng172 081720
d =) 03318 Q33180
v [ o] 130173 1299921 130095 | 129979
Lpp/B 7342 7542
B/d 2463 2463
Y Lppx10? 4027 4018 4023 4018
cv N800 a7990 0797 07989
Cp 0808 08067 a8D74 08064
Cs Q9904 09905 :
Tev @) -153 -1546 —155 —1574 | -1657 ] ~1
REMARKS |6tandara | orietion (Variationj ==~ 1 o yerlation |
af Fore Partjof Aft Bart (A ) (4B
SERIES Cp CURVE (Cvp=082)
NORMAL BOW BULBOUS BOW
MODEL SHIPNO. |[U. 1324 |U. 1528 |U, 1329 N. 1404 | N.1408 |N. 14059
Lpp (® 40000 40000
Lwn () 41500 41080
B (m) 0817z 08172
d (=) 033518 43318
v =) L554608 153403 | 133352 | 133326
Lpp/B 7342 7342
B/d 24653 2463
_\Lppx 102 4184 4176 4174 6173
Cp 0821 08200 !aB197 08195
Cp 0829 08279 08276 08274
Cu 019908 09905
fecb B [-153 —-159 -159 ~1529 | —155¢ —-1479
REMARES |Standa Variation [Variation Variatjon Varlatgn
rd Standard |(ofForebart [of Fore®art
of Fore Part |f Aft Part (%A) (4B |
SERIES lco ( cv= a82) i
NORMAL BOW BULBOUS BOW !
MODEL SHIPNO.[U. 13350] U.1524 | U. 1551 ] U.1332 | N. 1404 |N. 1405 | N.1406 | N 1407
Lpp () 40000 40080
LvL (s} 41500 61080 !
B () as172 ag172 ;
d (=) 035518 63318 i
v () 133608 133403 (133233 (133313 1133440 |
Lpp/B 7342 7342 i
B/d 2463 2463 i
Lwdxi0® 6186 4176 4168 6172 {6179 |
cov 0821 -08200 q8189 | 08194 08205 !
cp 082y 08279 ‘08248 | 082735 [a8z8p i
cs : 09908 049905
Too @) |-049 |—155 | -249 ] 554 | —1529|-né05l-2525 3597
REMAREKS
TABLE 2,1 -1 3)
BERIES | Single Screw 8hip and Twin Screw Ship NORMAL BOW)
Cy=_a8yg Cv=082(Llpp=190508m)
MOIEL €HIPNO, U. 1167 U. 1148 U. 1324 | U. 1333
MODEL | 8HIP | MODEL | SHIP
Lpp (=) | «0ooo| 203000] &noop | 203000 40000
Lwg (=) 41250 | 207229] 41250 | 207229 41500
B (»)_{ as3s50| 2a251] as3s0 28251 08172
d () | 03199} 10823] n3ig9y 10823 013318
v ) i 12817] 49639| 12800 49573 133608 | 133953
Lpn/B 2186 7432
Bd 2610 2463
U/ Lppix 10* 5934 5926 4186 4202
Cp 0800 u799 0821 0823
Cp ngo8 0807 a8 29 a831
Cw ng9o0 a9908
lov () -137 - 140 —153 —23 4
REMARE 8 TWIN GCREW | SINGLE SCREW | SINGLE SCREW | TWIN SCREW
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TABIE 2.1 - 7

TABLE 2.1 - 6

MODEL PROPELLER NO. 1239
DIAMETER (m) | 19024 ( 7.1002
B0OSS FRATIO 1846
PITCH (m]) (coNsTANT)] {5124 ( 5.645)
PITCH RATIO( " ) .74as
EXPANDED AREA RATIO .560

MAX BLADE WIDTH RATIO .250
BLADE THICKNESS RATIO .05273
ANGLE OF RAKE g°~ 3’
NUMBER OF BLADES 5
BLADE SECTION TROOST TYPE

U.M.P.No 487 N.

M.No 1207

Dismeter (m)
Piteh Ratio
Bosa Ratio
Exp. A R..

Hake

No. of Blades

sectiun profile

z1toQ

azzo

Qz10

0405

t1a

ynken A

Modified Troost

21102

azzz4

a18s

as 8o

80

5

TABLE 2.1 - 8

CONDITION Y2 LOAD LIGHT LOAD
MODEL SHIP NO.JM. 1188|M.11{8Q|M. A88B M 1140|M. 1188|M. {184|M. A83|M. 1130
DISPLACEMENT s |44,522|42,133(40.664|37.72a9|30,76824a,120{27,9a5|26,080
(m’> V. |.90316].85470].82490! .776535|.62414|.52214).567a0| .52404
DRAFT ds |8.334|8.100|7.945|7 674|/5432|5.768|/5.658!5.4¢3
( m) dw|.2273] 22009 2167]|.2093}.1618|.1573 1543|1490
TRIM ¢ m) 2200 C 1% Lep D) 4. 400 C 2% Lpp)d
Yie 107 | 4. 4813 as7|[3.819| 3543} 2 9a0l 2741|2629 2. 444
Lre/B 7.000|7.200|7.342|7.600{7.000| 72007 342|71.600
&/ 3,774 5.24a7

—41—
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Test

TABIE 2.1 - 10t 1)

Conditiohl
B OB O# B B Mv1521(1§'§ﬂ)il;11191u M1192 | M1193
EHHEEIT (Lpp) 2200m (6000m)
WREKEOE X (Lwr ) 22550m (615 0m)
B o E 48 & - 0
B A W OE no2z2m (0000 6m)
B (At si) (B) 29964m (08172m)
- K (4) 12166m (0033 18m)
_—cB ' 0800
c, ' uéds
Ca Qs 9";0‘4“
1ct (Lppn%) -153
Vs i 641697
Ay 65773 ton
Vm L3017
g —8®KkHE B/g 2.4 65
BRI —EL L/B" 7.3 42
BKkEm@Em®E (s8) 102350102206 101897 | 10174.1%
(M Ex F i) (76128m) (76021m) (75791 (7.5 67 5
WEspg | LEMES wErvm | v m| v % | BEZUE
BHERER  mwrun | @EzUN | AEZUR |V ]
¥% a« (entrance angle ) 34° 31° 385° 34°

() 1) XKABSETRBEHFEL VAF.
2) (VABFABRERTEE RT,

— 43 —
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TABIE 2.1 - 11

Test Condition (}4 & Light Load Conditions)

¥ LOAD OONDITION

DRAFT (m)
MODEL ABOVE BOTTOM OF TRIM DISPLACEMENT
: _ MODEL (m)
SHIP 4 A.P. M.8. F.P. Vu (x)
1321 02467 02167 { 01867
1326 02475| 02175 | Q1875 | 00400 082491
1327 02473| 02173 | 01873 '

LIGHT LOAD

|  DRrAFT (m)
MODEL ABOVE BOTTOM OF DISPLACEMENT
MODE[L TRIM -
SHIP g A.P. M.S F.p. ' Vu =
1324 02143 | Q1543 | 00943 |
1328 02146 | 01546 | 00946 | Q1200 058695
1329 02144 | 01544 | 00944




TABLE 2.1 - 12

34 LOAD CONDITION

Test Condition (% & Light Load Conditions)

DRATFT (m)
MODEL ABOVE BOTTOM OF TRIM DISPLACEMENT
MODEL (=)
SHIP 4 A.P. M.8. F.P. VM (=)
1324 02467 | 02167 | 01867
1328 02467} 02167 | 01867 | 00600 084491
1329 02467 | 02164 | 01864
LIGHT LOAD CONDITION
DRAFT (m) .
MODEL ABOVE BOTTOM OF ﬁ“‘ DISPLACEMENT
MODEL (m)
SHIP & A.P. M.S. F.P. VM =)
1321 02143 | 01543 |00943
1326 02142 | 01542 |00942 | Q1200 056785
1327 02139 | 01539 | 00939
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TABLE 2.2 - 1

TYPE |TWIN (skee) | TWIN(Bossiva)| SINGLE
L 203 .00 (m)
ACTUALL B 2g8.20 Om)
D /14 .50 Gn)
SHIP d /0.30 (™)
DW 38,000 (t)
SHP /0,000 x2 | /0,000 «x2 20,000
RPM /15 ]15 /15
MS No.| /166 /167 / /1638
Lpp §.0000 ™
MODEL| L wt 6.1250 | 6./2437 .,255
B .8350 ™’
SHIP d .3/99 ™V
Co .80/ . 799 .799
Cp .809 .306 .306
Ca .990 .990 .990
L lch -.06 (A .37 (4| _ 40 (%)
TABLE 2.2 - 2
M. S No. CONDITION ABovgib?ofrfM—Crng:E)L TRIM DISPLACEMENT|WETTEDSURFACE|
L ap | ms | Fp (m) | Gu (m3)| Sm (m?)
FULL LOAD .3/199 0 /.2844 | 7.663
// &6 | /2 LOAD |.2338|.2038|.1738| 0600 | .7809 | 6-/89 |
BALLAST |.1969|.1369|.0769| ./ 200 | .5038 | 5.322
FULL LOAD 3199 0 /.28/7 { 7.503
/167 | %2 LOAD |2329|.2029)./729) 0600 | .7809 | 6.044
BALLAST |.1958|./358|.0758 1200 .5038 s.21/
FULL LOAD .3/99 o) 1.2800 | 7.433
// 6 8 | Y2 LoAD |.2331].2031|./731| .0600 | .7809 | 5.966
' BALLAST |.1960|.1360|.0760| ./ 200 .5033 S./49

— 60 —




>

TABLE 2.2 ~ 3
U.M.5.No 15353

Lpp=46000, Lyp=6150, B (m) =08172,

condition Full rosd 3%  Load

Ballast
d (m) 03318 02158 01543
trim (%ofLpp 0 1 2
v o(®) 133953 0184491 058695
CB 0823 I —
TABLE 2.2 - 4
SR IR R S -
w L} »
RomEE 1170 1171
EmAEIL 4500m o ,M*_
i B b262m ’
®8 = » 322 ’
—;‘ﬂ(ﬁd 2399m 2403m
#F?kﬁﬂvm o s407m® ' T
E*iﬁﬁsu 2220 418 am
BRBRREA " Lpp x10° 5932 .
cr - 798 EEY
Cw 868 . B
€y 990 1 v a
Bt R ey (F.r.2bHL0% 48630 48608
@%gggﬁﬁﬁﬁﬁmﬁﬂxeﬂwrayyry7 2584 ’ B
W& (BHPLET D) Ra 25 Lpp P
A R BT 0 Lis L1
B M 7 v 5 _
RE Vo N>5HE 115 9RAL 1160
EHE Dy tzaaml 46
€ v F ol HA D .882 723
L\Efa‘ﬁmﬂim Ap 538 680
= d/D 189 197
*® E Lt t/D 0498 ﬂosfss—
P 5 s ’
@mmx L' . '
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TABLE 2.2 - 5

BoE R P LU EEDS K

Woo® & |® B|M & B B

KUBOEE | vy |m/s| BMEIAROEEC 4R LRUHOBNEED

BELFTEDTRDB,
L T o® n| 2| m | neapEesRcrs, <> 4o CEE
# h v mg' ’ ’ v
B % #® h x m ’ .
B Om & K ayp ¥ S.8. No oMl b T B RETAMERS
isb, LRIEBAY>eCLb,
£ 16 & 5 o E B Qd # S .8 .No5 "

ﬂﬁ%ﬂﬂﬁg an- ¥ S .8 .Not

7B N5 x5 R} T Kg EFRHEMABKBICY S, PHELX T 5 {1 YT
IO'C%;S\&%(’
A Q Kg--m ”
rps N Yo | mamaRmEgstic: 5,
b4 # Ty m EWWRL DS 61 mMOBCEFABEMYUEEEF R
b WFrhdEBA ¥y =2 L&,
B oA = - 2 LHEOH M &S & HICHE L, Bkt Y2l
Eof 2 8 .
N . — s
BEEEIWFRE EHETERT. AL _F%__
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TABLE 3.3 -1

Principal Parliculars and Trial Condilions of the Ships tesled.

Name of Ship | Everest Maru | Kakuhs Maru Ca}/,lf;ﬂxp_um Attica |Orienlal Gant| Choei Maru .4
Owner | Daide-Kaiun | Lino-Kaiun | b TEKas | Lberien s o o Corp.| Nitlo-Shisen | Somerfin Corp
Shipyard ML’,‘L’;;Z{ Lino-Maiyuru H.t;;:;smm Harima Saseho Kure Uraga
Lep 213.0™ 2/3.0" 2/1.34™ 2/3.0" 245.0" 213 0" 2/3.0™
B 30.5" 30.5" 3/.70™ 30.5™ 3z.9% 30.5™ 30.5"
D 152" /52" 5. 14" /52" 18-5*% /5. 6™ /5.2"
o_d 11.360" | 44.33™ 10.23" (1.35" (226" | +/.394"™ | 41362
38 G 0.800 2.800 0736 9.800 0320 2745 0.800
5& Cp | D304 0908 0.291 2.303 2330 0.503 0:-306
=8y Cw 0.995 4,994 4 9294 2.900 0992 2.9490 0,992
gf‘is teb| 17394F | s 45%F |s37%F 3864F | +54%F | 1 778F | 1.924F
3 vossTon.| 29.2:6t 29.409% | 3/109% 29.74/% | 434237 249063 | 2835/¢
'S Dead Wt.| 47 274¢ 422527 487577 27 3469F 7/.490F | 47783 48 415°
3 Type of Bow| Bulbous Bow | Ruked STem | Raked Stemt | Bulbous Bow | Bulbous Bow | Rakcd Stem | Bulboys Bow
| hpe ot Stem| Cruiser Stern C wiser Slern | Cruiser Stern | Cruiser Slem| Craiser Stern) Cruisey Stera (‘m:ser Jlern
- Ruddey | Reaction Rudder |fom .s'.',i"éi‘/‘ai“éﬁ" @w(!"!"ygbm"flez Shoam pincd | JreawLited | Reacrion Rusder Qs T ",(L'&"fm: )
K g'e Type x No. | Turbine x | | Diesel x | Turbine ® | | Turbinex | |Turbine x| | Turbine x I | Turbine x| |
3\ Max Output| 1740051187 18,008% 11T 125085 18| 176085 108 | 22000108 | 172 405% 105 | 17.608% 105"
8‘: Type | Solid Type, 5BL) Solid Type, 5B1.| Solid Type, 5 81| Jolid Type, 5 Bil.| Solid Type, 5B1.| Solid Tyre, 581. Jolid Type 58I,
% |DiaxPRilio| 67400 x 0.497 | 67200 x0.716 | £7405x0735 | 87404 x0.742 | 77200x0.722| 67700%0.748 | 67800 x0:715
S| BossRalio}] 0./8/3 0.200 0.2173 01862 0.1806 0-188 0.1853
MEAR | 2560 0.645 9.555 05724 0.600 0-4602 0-601
| pLInFr. | 20737 00569 2046 00526 0.0583 2.0564 0.0492
Shore st | Acrojoil Aevofor/ Aerofos | Aerefoil Aerofor! Aerofoil Aerofail
Date | Ol 23,459 |Mar. 3 1960 |Moar.8, 1960 | Jan.14,1960 |Dec 38,1959 |Dec. 2, 1959 | Juned, i960
Mile PosT used| Miye Mile post | 110050k Nomars | doskimu Koma- | o p .5 Mile Post | Miye Mile Post ;4:3!.2"&'-'{“(’3"2";{" Tatsushima-jdt
Weather Cloudy Cloudy Cloudy Cloudy Fine Cloudy Cloudy
| Sea Condition | JSweoth Rough Jiight Very Smaoth | SwootTh Slight Slight
L Perthof Sea | 55~ gp™ g0 50 ~40" | 40~50" | bo~70% s50~60" 230"
K| Tewp of Waler| 22 2°¢ 9.5 177 | __g.5%¢ /7.3°C 19.0°C 19.0°¢
;ESa.G,.o/Wa[zr 16228 10254 /025 1025 1024 10238 1025
3 & da /0.2337 | //320™ 11176 10260 13.294" /-2 1" /0 358"
S| §L_da /7.322" (1. doo™ /1.378" /(412" 13.339" (0.4 3" /1565
Al df /1. 410" | 4. 320" /1. 246" /1372 13.792"™ s032™ /1.338"
L Trim 027 s Slem 2 00444y Slern |9.1117 0y Sterm |9 107" by Stern |g.05 by Stem Y/
S| Displacement| 40.5/57 60.705% | 41,4707 £0,870°% 90.350% | 604/9° ér1420°
= Cs 2733 2,300 2787 0.801 0.820 2.795 0.80/
Cp 0.739 0. 395 0742 9. 8049 9.830 0.803 0.3065
Cu 0942 7.994 249494 0990 7992 2990 09925
Imn o Rop(3p)| 108 3 0.7/6 125 f 1,026 /.24¢6 [ 055 /040
Dale oul of Dock| g2 21, 1959 |Feb 29, 1969 |Mar.2, 12560 |Dec. 3/, 1959 | Nov. 26,1959 [0cl. 22, /959 May 5 1960
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TABLE 3.4 - 1

e R FHL HE
Engine N¢ Ly . N
e | e ot | g Ak kel [ BA | ey | xR | 8RR i it
P s v W $ - . f ¢
- 05.4 . N <d -~ ~p2’ ;s
2/ i D |/0°38 | 4-05 14.67 2% Swesth | riy b 1L |s8~41 | S3~P2 ;”‘“
2 | u || 4014 | 1456 | Y>> 3 , 56~40"| sar~pze | " 11
1%
N:-» 14.61
‘s0” | 3°-304" . Stack 1«3 P T .
Novmal 3| D lirse | 3-3 1712 SM<] | Sweeth | e b L | s4~to| Sa~P3 T
4 | u |r2°28| ¥-30.8"| 17.09 [~ R . « | s-58| ssp2t| 12’
2.,
1710 ’
. B Stack -
Mo 5 | o | 1300 | 3-250"| s7.57 <7;\: Sweeth | i1 b viv | s5~88 | 52°~pP2"| 12’
C.R. :
¢ v || sezs0 | 757 [ S . . |se~s7| sy~ P3| so
17.57

. * OIS H - B k1) Pam 1271 PR LY RRY B EN

0 B B E (R B ME)

if w E PR R Koshln vane Koshln vane
(ZENTERSB) ( B sr#k o5 38 L A1) (X i H)
o B fz i ] b 3 E X o % E v—F—=xtE
PR A B R %R W R ®| AR B K &
[ | (m/5 ] L g ) (m/g] (. E 3] (m/81]
2 1 pown 4.8 620 240 626 77 517

|
4 2 up 3450 1053 a2 1a19 3450 867
3 Down 17,4 816 333 804 147 633

NOR. L
| 4 up 3472 1254 2.6 12.04 3460 1050
5 Down 9.6 710 275 711 5.0 550

M.C.R.
o 6Up | 3531 12.44 9.6 1225 3530 1067

BuB AR (HNREREESBEEL Y FRTROALO)
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# B & PR 4 Koshin vane Koshin vane
o8 o i i % x Ak X # & Lk Vg —=x b
a ® | & A R R ®| R ®m| B & | KR m| R &
B | SO N G :: | (m/8) g [m/81 a2 (m/g)

8 w . E
% 1 Down 828.5: 145 45 315 855'7 2.5 2
Y s F 39 s B 2.7 s ¥ 2.41
ur 32 0 510 -7 2 19.0 .
3 pown | S5 W 266 s W 186 5 E 130
NOR.L |— 178 - 150 . 159
) 8 E s E 5§ E
4UP ta7.| 445 591 330 ius 290
§ E g W s E
M.C.R. 5 bown 19.3 237 as 430 420 560
s E g B 5 E
R N 25.2 564 | g34 364 100 206




TABLE 3.4 - 3
Wi MRS R OK B A A 8)

W aEs 1 SHLABXREAEN
(& &)

B oA A BFEBLtHAL3I21%°~11500m
H#32° 4756 HE129° 4139 kHsam
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(2 3 BOHAER)
v oo un (s om ok a| 20TE | maome 0o itE BEN)ES 5 # (kn)
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25" 19 5 2.6 az22 160 - 21 nos
. a0’ 18 3 17 a17 180 - 17 0
D7° 00" 21 4 19 018 165 - 17 aos5
20" 20 3 15 016 165 - 16 noa
40" 21 2 1 at12 160 - 11 004
50" 26 2 a8 ot 170 - 11 002
09° 45" 75 1 a1 aoé 305 3 —005
10° 38 29 1 a3 008 35 7 aos
11° 04' 28 1 04 ao 9 20 9 nos3
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50'| 15 2 13 018 1556 -16 0os8
o7 10'| 23 3 13 Q18 165 -17 ao0s
30'| 20 2 ] n1é6 155 -15 ao07z
53' 24 2 08 a14 130 - 9 o1t
log 15'] 18 1 Q6 013 140 -10 Qo8
i 35'| 23 1 04 011 130 -07 0os
{09 55" 43 1 a2 a1o 45 7 ao7
10° 25| 21 1 05 12 358 12 0
" 48'| 22 1 as 012 352 12 | -ao02
110 08" 21 1 as a2 345 12 [ -003
38'| 38 1 03 a1 350 11 | —ao02
12 15'| 35 1 03 a1 0 11 i
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TABLE 3.4 - 5
Wida MR (K W #)

(8) Hima %S 3

ME129° 39'6¢3 KH#Es8m

O M| B E(kn) | % @0 ) oA kn)| gOEAE  kn)
238
10° 45' aos - - ~
21! ao9 10 ao9 002
05m 117 02' a14 350 a14 -002
| 36" a1é 347 a1é —004
12° 21! Q20 50 013 Q15
13° 0t az2 13 021 005
42' a1 20 010 00 4
10° 27! 010 40 008 a0é
11° o9' a14 310 Qoo -Q11
2.5m 43' a13 340 012 - 004
12° 33! a1é6 30 014 008
13° o8’ n1s 340 014 -Q05
10° 34! at1 220 -008 —-007
110° 15' a1s 280 003 —-Q015
5.0m 57' at4 10 at4 002
12° 40' Qo8 10 aos Q01
130 16' a13 325 Q11 -008
10° 48' ao7 320 005 -005
11° 22' @11 315 Qo8 -Q008
10m 12° 0¢' Q13 65 006 012
48' Qo8 350 nos —-001
130 29! C11 240 -00¢6 -Q10
10° 56" a0y 350 009 —-Q02
11° 29! a1 50 Qo7 008
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54' a13 75 003 Q13
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TABLE 3.4 - 6
Eh gEaf sl R

N = g 213 244 B YEA 9050 0020
| S No. /508 twde JUEIR 7T A 1151 H R ST
W (/959.10.23 ZFap | RBRXEE | ¥
ngH5 | Ne A BF | mAREWF XL X2 Sk FH .
9-z: g X ¢ AV (05) % =) EAID.
ot o eaws v 7 wH g af | F oy |sem [RF ] wo |V E L LT
g ¥ AN 3\,% ¥ hbo,(Cm) 54.(5{,;:) (tm) | B2o(Cm) | 4s(Com) |Mm=43.431 No. (Cm) f(cm) h(Cunl; a(Cm )
1 5 ! i5.62 Lol 7.25
022 /ba : ! . 0826 | 487 74302 05~ -1§ 2 L4562 11100 7.95
2 1gik L7085 ~L378  Tsia 3 ey
o |3 M3k |soed - P ’
10:23 | /7 - 8~ cC
. 0.902 .32 [454
2 g b5 s T2 R vyl usa a0l 795 1 3.6)
% 4 D |s278 - 0013 =52 705 Com
Qf =0.3581 K SAa (t.m]
B 7 3 )
I BAa T Wk AR EEF kA ] d.8¥) |d+ 4 Nt SHPT WL LSHE)
& ?}L % £ 290y s(c} Bz (Cm) | (Cm) | allm) | (rpm)| (HP) NOLNEZ & XYY linez snp)
Nt SHPr
/ B 3105 (r-pmj) (HP)
2 4.408 32T 364 | 5962
7/ |3 os | s356
4| O 4 359 | 91.98 | 7.029 9198 | 8,988 | 1009
5 . y7 ¥
@ A |_£835 | 6.087
z ' rY, 4779 9.9¢ | 7218 91.98 | 9./77| 1009
Y g 1493 (D@:'s' 9/-98 | 9,023
9 c 2376
® ssip 2 230 | 8902
14 . 2435
NOR. D 12 oS 2378 110-9b) 16.2b4 110961 14. 208 | 1.006
/3 . 23748
" 2340 | 4377 | #5895
15 ! 2353 LUQ-R3 | /4,232 110-83 | /4:/99 | 1004
v 7 ' 24/ b @@)’é 110-30 | 16,208
_/7 3060
® £ . PR s0ke | 9584
19 3065
MCR L4 20 : 2.958 15.01| #1479 1t5.-01 18090 4.007
21 , 3./15
22 s 20463 962/
© 23 2./03 3103 15:42.) /8247 /5.0 18210 1004
o 24 3./20 ©o% 5.0 18 150
ro—Df2 4+ hov @ = 26353+ 795 +3.4/=379/3 SHP = K.a.N
- - 4‘2&3—-/'597 =43.43/ K - 0 5496 0% _ 4395 /84 — JodbE
1A = 7214267 /0L Cont] g-mr 2646939 -
% =831 x/0* kg/Cm? {8l b6 (Cm) Nirpm)
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TABIE 3.4 - 8
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TABLE 3.4 - 11

R N N

Load 2yl Nor. L M.CR. % %
#n
Vs 14.75 1712 17.61 }
rPm -4 T
N 9,.98 | 11090 | 11540 gﬁii*iiﬁ*ﬁ#ré?%
PS
SHP 9,034 ib,183 18,138 ‘
*p-m . 6196578,
d 70.343 | 104,510 | 112,862 - N
» Ko -
Q- Qy 48,05/ | 102,218 | 110,570 Qp= 2292707 (2002 Qpg)
Q F=r04.315 Ty
Ca 0.022/7 | 0.02290 | 002300 2 0002TE5TNE (b ioz3)
Evm 0.991 0998 /.000 Tank Test Resulls
Ca, - Ca-ev., 002197 | p.02z85 | 002300
J 04962 | 0.4743 04713 l o5 FERE b AR £
Cr 01609 0.1707 0.1722
D IN
Ws 0.3388 | 03430 0.3413 [~ W= 3-0,%‘\7, coz2iskd 5o
W 0.445 0.442 0.437 Tank Test Results
I~ Wm :
€= T 0.839 0.849 0.855
T 74.84 % | 11543 | /2843 | 7 00sa98iN Cr
t 0.205 0.211 0.212 Tank Test Results
Ra 59.50" 91.07 9584 =T(i-t)
Ra, 58.9/t q0.17 97.86 = RA,—AARA:’;L‘-’ R//,o/
-b 2w 2/;
10 '£v Va7 4.50L48 b.1412 64978 | = 0020953 X Vsz
Ca 0.0/291 | 0.01468 | 0.0/506 | Raefio£v7v)4
U/\lg e 0.1645 | 0./5908 01963
-9 -~ .
(Viwefy )xio 1.4527 | 19168 | 19717 | veog9px0’t st 224°C (1.TTC)
Y
V. = 59,146

2
Vo= 15,80
Sefgl= 4397
2y
V‘/s. = 0.154633

Lwe = z17.21™
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TABLE 3.4 - 12

Load 2y L. Nor. L. M.C.R. % %
W.rm 0.1645 | 0.1908 | 01963
(Vhwefy)x 1077 1.6527 | 19168 19717
(a 0.0129] | 0.01468 | 001506
Cr 0.00619 | 0.00697 | 000773 | Tank Test Resalts
ITTC Ct' 000772 | 000771 0.00733 | = Ca~Cr
/967 Lire 10-Cy 1.207 1.205 lide | = Cx V-%‘x 10°
10 ¢y (e | 1440 Lai4 | Lai0
facs -0.233 -0.209 | -o0.264 | =19°Cs - 18Cy,
Cr 000152 | 000350 | 0.00436 | Tank Test Results
Hughes’ cs' 0.01139 0.01118 0.01070 | =Ca-Gr
Basic Line 10™Cf 1-781 1.748 1673 | = Cf'x V‘Zax 10%
10%0+ K (Hphes)| 1700 1668 1663 | K=0.330 B
/0" 2 0.081 0.080 0.0i0 | =10G -10(rK,
Cr 0.00619 | 000693 | 0.0076& | Tank Test Results
Prandtl- Ct’ 000772 | 000775 | 0.00738 | = Ca- Cr%
Schiichting 10 (s 1.207 1.zl2 1154 - Cfx v‘/_s‘. x 10’
($%) 18 (P-S-) | 1477 L.A450 1445
sy | o270 | -o238 |-0z9l | =w0'C- 100G,
Z 0.372 0.380 0363 | = Cpx (L5, 0h)""
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TABLE 3.4 - 14

SEA IR X w] & ( & A st e
vl A 3A38 AFRE A EE)
TN FRAEN 2R B KT 58] mﬁx %3!
'7 £ 135797 _
B8yl | Rt | A& o s o | K I
v 25 ™ R E 5™
08 &£ & o éd” 0.7 & 0 %3 4 24 4° 0, 4 2
-] 3 L/° 2. & & so0 7 9 344’ 0. 64 -
/040 > L4 0.9 /o4 £ 3 £3° ot 9
; /03 EER S 0. & 4 VA 3 ¢av 2. 42 ]
;72 & 327" 0. £ WY 34 0° 0, £9
/2 3£0° o &/ /7 &8 2 ¥8° 0. &9
/2 /b 22 0° 0. & £ s222 2L’ 0. 4/
/24 4 39 3° ot /240 244 ” o & 4
/307 328 0. &/ [P/ & 329" o 4 &
/2 4o 39 /° 0. £ 4 /3 44 237 ° 2.6
/400 2 49° 0.4 & /4o & jasg”’ o &b |
F 7 0™ v . S NN
0 9% 4 g0 0.4 2 so0 § 34 0. 48
/o & 2§23 0. 97 /o030 247 0.2 £
/o &/ QL9 e 4 8 /087 347 0.4 6 ]
YR 248 0.4 4 ER S kL0 048
s/ 4o > 29° o</ s/ 48 d 42 048
s2 0 & 34 9° _ o7/ /2 /0 23 4° 2.2 0
/23 7/ RN 0 3 4 /228 229 o7/ _
s > £2° o &4 /302 2 &4 7.2
27 337 o 42 s/ 3 47 0.9
/0 47 o 4o 2.7 3 /25 S d 4/ 0.8 0 _
/470 J43° 2.7 & VNS LR 087 .
N B 2 NE A ET 2 42 B %P SRl A 3F 57 .
#ae @ sE:0 2 @ w2 A % Q -
85 40l At R T K Fowm K 0 &
28/ 2 Q£ 20 a4 8 7° o7 237 o &0 ~
27/ 4 0° 0.4 & g 0.7 0 227" 6.9 4
/e s & ' 0.4 3 3° 0.4 & 227" 028
oy 2 £9° o &/ s° 0.6 4 29 4° 020 |
220 KA o 48 8° 0.8 2 Ja3° 0./ £
/322 o L4 0.0 & 8" e. &7 J2 & o /3
s 424 2° o &4 J2a2° o/
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ffqa,,\»g»gk.g,);oz. ro B porotE® | sporsia o Gl -
R rer 05 ¥y o EE )”fﬂn Eﬁ’f(«‘yw F491 | AEeLR )t on -
2 :ﬁﬂiy L LaLp R o Eehfrey o -
51Q 0 A% e o5 L 5B b Bar F@ s
»\m*:ﬂwvwz— %12 o N~ 0 39 LIL R
2BV O E TR A _
1 | ‘ ﬁL'g ~35 44[2 E 13572003 N3S%2E E 135°200 N35%e3 E /35184 |
2 P o A e 0 a4 b e 1 g [ o 1 s Vie 1 o 1 o I o !

LS




TABLE 3.4 - 15

FRHEIBBEABLT B A B ELEaE AR %
S, BRT | 1960 3 SHMM, B M | RMEER® | @M & K &
"ReES £ 2 : BRANR MR *$2 +3WAOPM

PR Y8 8 | %4 ® RY2 ) (@ 2 B W =
- - = T i
A8 st 0 MR B3 R 2 T (TP x|« (AL alilianis
52| 1601 #1276 ool ss0 231 !
» [t | 186 255 1050 |2
T—4 m B | 278 3
378) 18-0| ma | Los | 185 520 285 T4 1099 | 80 | 345
¥ %)
D 5000 7en
% QEDFEH=535 (5.63% QMCR) 2)h g-fOME 4.2 0ex
Qf=£‘xp"—g‘x-}af=6.1‘l1af
32 émR
PaX N SHP
;% R §§ fuy? f,,kﬁ gl(c: (en) "J?: (r.pm) (B
1 540 507
& | 2 | B 233 | 538 305 | 508 |75764 |5981
3 546 513
% 4 544 311
m | 5 | ’ 540 | 307 | 315 |7824 4206
1] 560 327
7 316 503
# | 8 | » 317 | 504 |503 |ea70 (8300
e 316 | 503
% 10 309 | 496
m [T ’ 316 503 | 496 |98.45 [8534
12 304 491
ﬂ 13 5.52 739
& [ 12 ’ 557 744 | 739 |11770l14750
. 15 547 734
4o 16 538 725
@® | 17 | » 559 726 | 727 {11874/14720
E a3 | 730 )
- 19 TARLD AT ST b
& | 20 » lvcﬁgizv»zu-n’ 12227 -
21 L CRIEFAE |
'“{D 22
™ 23 » 12248/ -
24 )
. L
a=831x10°% SHP=KAN
D625 x 10° em*t K=1_5708x10"§éw—51—x£=17,0664
420 109 0x36.45x 105.0
n=2xm0=105,0
D HL ~ €m N(r.p.m)
R=7%+h + hy=2500+800+345=3645




'TABLE 3.4 - 16

o & Kk % A F.

FR.No| SIDE L x B H = ] ]
100¢ AUX SEA WATER HIGH

26% | P 500x360 SUCTION 21 1.
8n¢

26% P 500%x340 100 Do LOW SUCTION 21 Pi.

4534 s 500%X360 1609 AUX SEA WATER SUCTION 28 Pl.

600x%x440

56% P 500%x360 300¢$ MAIN SEA WATER SUCTION 28 P1.

56% S 650x470 360 ¢ Do HIGH SUCTION 25 P1-

55% 600x400 )

56¥s S 600x400 2609 Do LOW SUCTION] 28 Pl.

62% P 870%6400 380¢ MAIN PUMP SEA HIGH SJCTION 20 Pl.

63% s 910%x600 3809 Do LOW SUCTION 32 P1.

111% P 420%x310 160¢ AR TIMP SEA WATER SUCTION 30 Pl.

FORE & AFT DOUBLER
- N |
L A;
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S By T

Qf =0.02 QUMK DY &

TABIE 3.4 - 17

E 8 O£ o# A % 90 % b
R = 1 2 3 4 5 1 6 7 8
Vs 1073 | 1041 1370 | 1342 1659 | 1558 1212 16.451
W T ‘ . ] .3
N 75741 7824 | 9470 9845 | 11770 11876 | 12227 [ 12248 |4 {3557
; g
. K k3 1WA
S HP 3981 4206 8300 8334 | 14750 14720 1629511633¢C E ISP ERY:
D HP 3779 3,997 ! 8,042 8072 14434 14403 15967
I
i o jE o m a w | a w a w a
% 1 0% (04548 (04787 | 09042 ] 09542 | 16305 | 16750 | 18279 | 18574 | BEHAEARTRD IS & LA
U : : THP
g 0.02338{0.022450.02392!0.02275 | 0.02382 | 0.02512{0.02550 |0.02543 | ¢=2.69 -5 —
3R ()] 248 171 24.0 156 288 18.7 294 163 | D=62C DE=R16133
LR ol I/ A P A 95.5 327 80.0 277 62.3 254 510
h } I
MRS REL K | 115 0.10 119 | 023 119 0.5% 118 0.82 | Kt VALC OB I HE L
e i ..
W 71824 | 29241 147600 24336| 82944 | 34969 | 86436 [ 26569
Kw? 8260 292 |B044 560 | 9870 {1923 [10®m9 |2179
Vet 1151 1084 1877 1801 | 2752 |2554 |2931 |2704
VWKw (D) |-710.9 792 —617 | 1241 | —7118 | 631 |-7268 52.7
| .
Py , 1
KW KW w(d) 7948 7484 7947 802.0
gz ~ gw {3) 0.00093 000117 0.0006°9 p.00007
® = @ / (©|-0.00083{0.05009 ! ~0.000940.00019 |—0.00061|0.00005 |—0.00006 0
¢ = ¢ + (9002255 [002254 002296 (0.02294 |0.02521|0.02517 |0.02544 | 0.82343
M:ﬂ%qc 0.0225210.02256;002294{0.02297{0.02524|0.02524 {0.02535(0.02335
fng=gc —q |-000086 | +0.00011}-0.00078 [+0.00022 | —-0.00058 | 4+0.00011 | ~0.00015 |—0.0005 8
oy T N _ W==0358 & .7
o Visw 050 007 n72 017 0.52 0,10 014 007 o Viame— 85N 2ag
’ a a s a
Vg0 1123 10.34° ! 1442 1325 | 1711 | 1588 1726 |1652
p T _
RS | sss0 4017 [ 7715 8150 | 14084 ] 14471 | 15865 15948 ~orex %
t
* sup 3842 (4226 | 7971 | 8412 | 14398 14788 | 14191 16275
Wik MBS R 0843 09371025 | 1107 | 1152 1228 1313 |1355
— i » 0910 1046 1210 1534
Viaga x % 1001 1301 1574 1649
Na
;
- b R B 0.61 071 0.69 . 0.59
AL A L] B ) 57 | -06a | 07 —072 7 0,65 048 |03
LEETETS | o .6 .70 0. 071 u.éd__ ! 134
aK M | 1066 110.98 1372 11397 (1640 | 1655 1878 ’10"36
j




TABLE 3.4 - 18

A BEHE 5

T

Loan Y vz 70 % 2

NO. 7 Z 3 < 5 & o &g
K 1068| SOF8| 13770 /3F7| sE. 50| 1853 1678 /88|  swor
A Z526| 7824 PETO| FELS| 11770\ s 1E7E| L2227 (2248 22

O P | spip|l gorF| 2773| gr50| raat| seer) 15025 500k

4 L2211 F6| 8325 73| 2502637 72640\ . 4 1O\ £.5 /8. 67| 4,774 T 479262

. A S80.8EF7
Cnalome . SIED| SI8.8| 5177 5/68| GFI7| SO20| L EFG | HESS| M- sssa g

e P2y Zﬁ (ZASE04| MY ZTIE | 1851609 | 268 P50\ 277 2609 | 28/, 5656 | 704 2555
A 57588 | g P25 23507 £E07E | 158537\ 3 2| rass00| s 00/ £

S~ DD | 778 | 2920 | B Lr2 L350 | /L TER | sl | 8278

e 26, 720| 35, &8E | 58038 | ss 28| A7800 | 280 | g5 539| 25787 =i sn SHE

& — G | sestp| 78 W4 | 57/58 | 32285\ 85.7,7 | 27200 | 72232| #2287 G = s w00

- &y
He 202234\ 027250 POTPHE | P IZFPP | 2.0 2325|0080 2578 | 0.0 2338 082737 =027 QM:_

% L0230 | f23/ | 2033 | L0533 028 fo027| 028 | 225

Aze 002772\ 202328\ 002772\ 002375 | 20 2790 0 22309 00758 7| 202385 | =Af ¥ D

AR PLLT | PELS| P EIL | 2LIL g £330 | 2. L350 | ALPE | 2.£29

AF 21702 | 20785\ D ES | o865 | 207850 0850 2 B8] 088

2

TN
L bk | OL38) 2837 |\ p /g pgrl | 0850 | 2827 | puzs| 0 828 20087

S =y |0 LBO | 0402 pkpS |\ pavs) p508| 0508|0507 | 0.6 08

P . Ay 8
.
| LIS | r535 | s 29| so56 | £ 254 srss| s 23| r2es|at w2254

7~ LEOP|\ g7 /8 | 78 04 | 75 75| frp 88| 11250 | sr 254 | 2 70 07\ = 2082078 A5

/-7 O7P0 | 2777 | 0784 | 0777 | 2700 | 2780 | 2780 278,

A= IEL | 27 2r | 5008 | s0.r0 | S8 28| F7E27| $333| gzt =r—H) 7

R nesistl

Are | 2gs#| 5680 | 5748 | 50.00| H 420 so.98| P2y #282|=Fbor

xs0%

7 z
ZLYS 148279\ 187272\ 243858\ 28 43 24 20888 2tddh | 367504 3 20820
X /0

ool Z3e7| 2342 | 234 | 2557 2454l 2 532| 2erd | zdes |- R PUS

) . ‘ . @ &
Ap = CInp'= Qlps sa e (K)'x b0t o« ooz titiierss o =sosrtr

fdh = TV =T (K Ix S 2 G kil s = o 200 >

2 (pear)

7 2 fN DK = foh 58 (5) x g 20 sy 2 OESERLEIZER (p Yy - prdzE v Ay

A Lo

F LU = ExS08 56 % (03,840 15 ) % 2L 50 = p50 €77 P 1"
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TABLE 3.4 -~ 19
oC0F MR (253 )

1 1 4
LOAD
7y 7y 90 % s
4 1 2 3 4 5 6 7 8
Vs 1066 10981372 1397 (1640 [1653 [1678 [1686 KNOTE
F 0119 Q123| 01531 0156| 0183 | Q185 Q187 0188, =0011164Vh
- X108 s
Res 889 1915 | 1097117 | 137 | 138 | 140 | 141 | —0835388ve<T0
x10° x 10 x10*
Rem 694 715 | 894 (910 | 107 U8 | 1U9 | 110 =0 65150V’

4og Ree| 895 896 | 906 |[907 | 914 914 1915 | 915

X108,
Ve=1375 95°C

¢0g Rem 484 685 | 695 | 4696 703 703 | 704 | 704

X108y
¥m=0956 245C

X103
Ca 2327 |2342| 2341 |2337| 2434 | 2439|2516| 2503
N %1 0—3
Cm 397 395 | 394 {395 | 411 412 1415 | 437

ITTC 1957 M-S.C.L. Cr=0075%(dogRe — 2 )

xX10—s !
Crp 3202 13189 3061|3049 2964 | 2964|2953 2953
x10-3 .
Cr 0768 10761| 0879 {Q901| 1146 | 1156 1197 1217 =R1/}p,,'s
i X10-3
Cr 1559 1581 1462 |1436| 1288 | 1283 1319 1286 |
~ X10--3 ~ .
Cry 1553 |1548| 1505 | 1500| 1471 | 1471| 1467 | 1467
I X103
| ACF QU066  |0033|-0043 |—Qu64|-0183 |~0188(-0148 —0.184
HUGHES Cr=0066 (fog Re—203)*
X10—-3
CFrm 2853  |2B41| 2727 |2715]| 2640 | 2640| 2629 | 2629
xX10-3
Cm—CFm 1117 1109} 1213 | 1.235| 147U 14801 1521 1.541
X10—3
(1+k)CFm| 3852 3835|3681 |3665| 3564 | 2564] 3549 | 3564 K=035
T R R “x 10-—-3 - -
Cr Q118 0115|0259 |0285| 0546 | 05564] Q601 | 16U6
x10~3 : ) -
Cr 2209 2227|2082 | 2052 1888 | 1883 1915 1897
- %103 7
CFa 1378 1374|1335 | 1332| 1306 1306] 13021 1.302
T X 10—38
(1+x)Crs 1860 [1.855] 1802 {1798} 1763 | 1763 1.758| 1.758
T X103 o
aCr | 0349 0372|0280 |0254] Q125 | 0120 0157} Q139
Lz Ls/Lm VLS/Lm g [
MODEL 6Mm612 327692 57244 8™958
SHIP 214m67 9.430™ 10456




TABLE 3.4 - 20

aC- FHEAT R (330
£240 tz Y 4 o % <y
A0 s z ki < 3 < P i
e o8& oot r3FT| srpr| sago| st | s | LSS
2 2rlP | 2,73 | 2853 o0 /58] 0423 | 0 85 | 20/27 | 2 458
xro® w07
Py SIE P 5 - S L7 /37| rea s Lo V4
> 0% v e
Som & P Z S S PL P ro ez Al 0P s O
| e 2 ES XS4 fog 27| prL| ro8|l prs| #rs
Loy Ko £LIL E25 PR &.76 ZF 2.5 - o3 Zes o2&
/0
T Z327 2 IEZ ZIELS 2337 z&34| €37 pS5/€ zS 03
x/#V’
P EX Y 5. £S5 3. 5L ESL) £ ST £ 72 £.75 P
7.7
» /;'
Cerm Dsrz| pros| 2 P 28280 2202 | 2898| 2083 | 2859
P d
0
P 2F53 )| 2JEP| o955/ 2970 s 798| ,r222| £ 287 S 28/
—
>/
9; LAETL EIF s TP I 7 . 2 2L 2/7) £ 2859 £ 222
-
s
Crg . S5 L34 [ Sor| 502 £ &£73] rg7r| si47 LS
/4
AC —oorf | —0e85 | o rriz 0. /35 | o287 | p sty |.azro|-02£4

LE.S 5029
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EHP | 6426 6323 8387 4/ 293\ /75605 /(440 | (252512380 (2965 | L% «#] ¢
Ceon 10’ | 2370 | 2379 | 2359 | 2624 | 2435|2633 272331 2735|2731 .

F 0.1583] 04573\ 0./552|0.1847710.1355 | 01857 | 24888 0490384908
ex /07 1224 | 12780 1. 225 ) 1430 { 43710433 pa80 | raTB a7y

S\ Crx0 09059900 | 0904 ry55)| 1170 | /b | £:2/4 | 1238 | (247
GLCex 10 485 | 4479 | 1455|1486 | 1945 | 1469 (519 | 1497 | 148 40, (E39)
U\ Caxi0’] 1493|1494 | 1493 | 445 | (46| (46511 d6) | (940 | (459 ;0004
TN 4G50 ~0.028 |~0015 |-0.038 )| 400/ )| d00/ | 0.004| 0058 | 0.037| £.025
2| Srx10%)| 0993 V09870992 {1240 | 1250 | 1244 | £293 | 1307 |1 325
B G0 1377 4392 | 4367 | 354 1385 112389 | r4d0 | 1418 | 1404 A (£
Y
S| Cox’] 1493 | 1494 | 1495 | 1486 | (265 | (445 | (462 | (460 1260 yppprs
S| ACxi0-g. 178 \-0.402 |-0-124 |-0082|-p05@ |~0078 | -0.022 | -0042 |-0054
Cux 10 0.340 | 0.334 [ £.339 |0- 670 [ 0.620 \2-615 | 0.666 | 0.693 |0.700 | K 0330
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ATTICA. 24 81M (R B0 MEA)

TABIE 3.4 .« 33 -

R

'

oo | Sratvonlmtt rost g TIME |cuRRENT) wiND | SEEED o Crsbrtiey S M- P

i 213°| 107227 5-20¢| AGAINST | | ALong 11365 ¢8.3 4310

,4 2 33| j1=1t' ] 5-233| ALONG |1 AcAINST 11,270 6.9 4190

3 213°| 12%-0¢ | 5-13%4 | aLoNG ! | ALONG 1.626 5.9 3790

MEAN 11.383 7.0 4100

| 33" | 12747 | 4-24C | AGAINST | | AGAINST| 13770 85.2 3790

2, |2 213" | 13-3¢ 4'- 54 | ALONG | 0 14.847 854 8840

“4 3337 | 14712 | 4-282 | AGAINST [0 (3.585 85.2 8770

MEAN 14262 853 8800

I 213 | 1448 | 3-290 | ALoNG | 17.433 103.5 16250

§ 20033 | 1517 | 3-442 | AGAINST| p 16.25 | {03.5 16190

E 13 213 ] 15-43 | 3 325 [ ALONG |0 17.146 103 1 (6100

’ MEAN {¢.770 03 4 [G180
|33 | 16-09 | 3-379 | AGANST |0 1672} loG 2 17470 |

i o 213 | je-34 | 3-282 | ALNG | g 17.500 1068 19960

s 3 33 | 1702 | 3-350 | AGAINST| | AGaINsT|  16.947 (06.5 17740

MEAN 17167 10G.5 17720




ATTICA . SHELL OPENING .

TABLE 3.4 - 3%
NOTE

C1) A PIECE OF BOTTOM PLUG BE
INSTALLED EACH TANK, BESIDES
ON THIS TABLELE .

€2) d ; HEIGHT ABOYE BASE LINE

FR. No fsig| £ x b x d Ust REMARKS
[}
172 | P x 2,918 [MOUTH PIECE FOR EMER FIRE PUNP SUC VALVE
4 S x 3468 5 MAN BOILER BLOW- OFF VALYE
!
2372 | P x 4418 » MAIN SHAFT BEARING C.W. DIS.VALVE
274% P X 4.218 4 BILGE PUMP DIS. VALVE
7 S ¥y 4.218 s S.W. HYDROPHOR TANK DIS. V.
Y P 300 x — SUCTION VALVE FOR EVAPO. CIRC. PUMP pPL 20"
FIRE, BILGE, SANITARY REF.
29 l/2 S | .430x.C80 x — ’ CON: CIR. PYMP. D PL. 20™™
| BUTTERWORTH, GS. X
33h S | c40x.500 x — y BALLAST PUMP DPL. 20mm
34 '/z S ¥ &.040 |MouTH VALVE FOR FIRL& BILGE PUMP DIS. VALVE
BUTT. PUMP O/l CooOL .
5 S x4 418 9 C.W. DIS. VALVE
3¢k | S XG040 5 6.5 BALLAST PUMP DIS. V.
36~37 | P GO > G50 ¥ — AUX. INTECTION VALVE FoR TURBO. GEN. COND p PL. 25 ™~
4
37 P 750 X.200 MAIN DISCHARGE VALVE.
0 MOUTH PIECE FOR L. P STEAM
38 |'S x3.518 GEN. BLOW- OFF V.
; TURBO GEN.
41 4 P x 5763 5 COND. cool. w. DIS, V.
420 | P x 9960 . DISTILLING PLANT DIS. V
, p TURBO GEN. CONO.
44 7 X 57¢3 $ COOL. W. DIS. V.
&
48k |'S 260 x 6.033 s L.0. COOLER C.w. DIs. V.
[} L.P STEAM GEN. CONO.
504 S x 2320 3 Cw. DIs. Y.
4 TURBO GEN. il Cool.
517 P x 5833 9 C.W. Dis. V.
&  CARGO OIL P COND.
52k | P 750 x 5883 5 Cool. w. PIS. V.
CARGO 01 P. oIl
i P x 3725 5 COOLER C.W. PIS. V.
52~54 | P | ¢50x]370x5.650 2] MAIN INJECTION VALVE (HiGH) D.PL. 20 ™~
3 P G50x]890x T X2 » ( Low ) D PL 25 m~
AUK. INJECTION VALVE
§2~53 135 LG50 x 950x —— FOR CARGO 0.P. COND. D pPL. 25 ="
56/% |Pas — DSCILLATOR UNIT FOR ECHO SOUND.
’ 5 — PRESSURE Lo 2
57~58 |P&S — SEA  CHEST
o~y | P — 5




ATTI

CA.

TABLE 3.4 -. 36

_2AD  0F ENGINE Va Yy NOR MAX.
< & DIRECTION OF RN|I 213°|2 333 213°]4 33°)s 213%j¢ 33717 213'18 3309 213°f0 33°f 213%2 33°
]s_ggr;iq(;ogwuo)v,(nn) 11 365011270 [11.626]13.770]14. 847 |13 585 |17 433 11625117146 [16.72) |I7.500 16.947
R_PM 0F PROP. N 83| ¢CuY |&5o | 852 | 854 | 852 |03 5 1035 (1031 [|0&.2 {10G. 81065
S. H P 4310} 4190 3190} 8790 8840| 8770]16250|16120]16100}17470[179¢0|17740
N x0Tt .318G| . 2994] .28¢2|.6185].¢228] .85 |1.1087 | 1.1087/1.0959 (11278 1.2182(1.2080| .
______ Ca 025790.02¢¢8}.02525].02710}.0270¢|.02703|.02794|.02784| 02801 ].0278),.028)1 02800
RECATI : = g T
qu/\g D}f{cnou O |Pi12.¢ (5. 26 P 84 [s 295 28BS 11.24s 53 |5 O[S o }5 4.© 15 83 (P 5.4
WIND ALONG | AGAINST| ALoNG | AGAINST| —— —_— —_— —_— _ —_— AGAINST
FACTOR OF
IWIND DIRECTION & {050 1-02;77 lo20 | 026 ; {.000| 1.038 j.008 | i.010} }.020O {.005}[.020i 1. 008
C a EC B =
EFLMQ/& SPEEDW\%) 40 ;| 7.8 49 8.7 8.3 8 4 10. 0 83 |10.6 2.3 2.0 104
’ Wik 78 1152 | 95 lieo 116 [ 163 | 194 | 161 |206 | 181 |175 | 202
Sl w? ()| <1 1231 | 20 | 28¢ {259 | 2¢¢ | 37¢ | 259 | 424 | 328 | 3oC | 40B
E' Vs Chn') | 122 "v27 | 135 | 120 | 220 | 185 | 304 | 264 | 294 | 280 | 30¢ | 287 |
W Chi) | ©4_ 1 237 | 22 | 293 | 2597| 27¢ | 372 | 202 | 4C2 | 330} 312 | 41
gV - AW +es -110(ra3 |-i03j-39 |-9o1 |- 75 |+ 2 |-ic8 [~ 50 |- ¢ J-124
- : 30 : = _
koWl huWe @ 173 -6 34 ° 200 ®-6 4, )
21 Con — Cow L0008 00004 00017 00019
5 aACa .00033|~.00057].00022 |~.00012 |- .00005(~.000¢ | [--0000b].00000|~.00014 |~ 000i2 - .00001|~. 00029
o C 00005 | 00001 | 00010
I~ L -
ot , .
S (e =Cat taCe 02612] 02611 ] 02547 .02¢98 | .02701 | 02¢92 02788 |.02784] 02787 | 027¢%|.02810}.0277)
| Cav. 02615 02009} 02606 |.0227] 02698 .02¢57 | 02784 | 02784 |.02733| 0273C|.0278C 02786
S H.P AT NO WIND | 4370] 4i00| 3210] 8750 ] 8810 | 8750 ]i1¢i90 |16I90}1c000 | 17500 |(7800 (7650
+
_4Ca=Ce~Ca 00036 - 00059 | 00081 |-.00013 |~ 00008 |-.00006 [=.00010 | .00000 00018 |.00005 |-.00025 |-.00014
| AVsw |-a8 |+ 2% |-.20 |+08 [+.05 1+.09 [+08 00 |t.14 |~-.04 (+.20 |t 1]
A8 ) b
Vs |
SPEED AT NO WIND y - - -
CFOR GRAND) Vee=Vs +aVaw! 11,19 111 5G[11.24 [13.85 [14.90113 63 [17.51 {16.25]17.29 |1¢.¢8 17701706
MIDTIME OF RUNNING 10%-25 115 14" [12% o [12°- 4971338 14714 |+'-so'||s'-|q' 15045 |16 -1 [1e-3¢ 17 ¢
MIDTIME oF . . a , .. - . .. . T
z5 DoUbLELRSNNING 100507 11%42 1314 13%5¢ Is%5"  15%-32 16'-24° 16°-50
SE CURRENT AGA‘NSTIALON(; ALONG |AGAINST]ALONG [AGAINST| ALONG AGAINST |ALONG |AGAINST| ALONG |AGAINST
W ¥ Al
3l Vioa X Nu/Ne 1096 L1156 [ 1141 [13.88]1490l13.¢c | 1751 [16.25 [t17.36 (1677 [1770[V7. 1}
4 EAN  SPEC
S x| NN RRENT 30 .08 5l 62 3 .5¢ 47 30
“[SPCLD” oF CURRENT
AT EACH RUNNING _ Vsc | =49 e | 16 |-40 | B2 |~ 66 o7 |-¢) | .54 {-.45 | .37 |-.26
SPCLLD (FOR SLA)
w; T Va=Vse - Vsc 1168 | 1140 {1108 {1425(14.3) [14.29 [ 1684 |16 B8C| 1675 |17.13 |17 33 [17.3)
Eg N 83| 0o | 659 [ 852 | 854 | 852 [ 1035 | 1035 1031 | 1062 1068 | 1065
4
<3 S.H P 43701 4100j 3210 8750 8810 | 8750 | 16120116120 |IGooo |I7500 (1780017650
-
0~ G604 aCe = (Co,-Cay) Vo hats d¢
S w) I3 Xee_ dle _
p¥= 125G kvt - W3 4] 0044
°Wp = 2708 sHp = SHP G, __NaCe O
Vsnp = 7 TAT No wiIND)= (acruat)® “°vCq aVsw = 30‘%'3@
Co = 29668 DHP MEAN SPEED _ ) _ Ny
° D5 N oF CurRRENT = Z (View ~ Ve i) o a- 226, 4c,
- I.‘)o’cg SHP n v Ne 3086
N Z(VSO.‘ “”‘W‘w) =-732 N-acCe
C ENG.
PROP (HARA\TVERISTI(.N ‘Lom Vs | N N’ lsnp | Ce 7 S v, |i-w
CURVE  USED Ig t - (-w) = b5
=R [11.385] <7.0| .3008] 410002599 540 | 1433] 774] ¢80 Nean T
ASSUMED  FROM |53 Y l14.2¢2| 353 | ©207| 8800] 02704 518 |18 5
Cy - 55 CHART 13 2 |14, 3] . 02704 .5 8.25 9..4, 63
- NO & . . -
(M‘”UB'SHI‘ ) \So R l(.,_'7'70:|034 1.1055(161801.027%0| 492 ‘izz 12 ",ﬁp 658
NAGASAKY 7 | lmx l17.067 1065 | 1.2080[17720] 02757 499 2299} 1133] €60




TABLE 3.4 - 37

— 96 —

2
ATTICA 3\ # fa i i oG 5 gy
LOAD 7 Y NOR MAX. REMARKS
' An
Vs 11.39 428 16.82 17.26
po- FRGM RESULTS OF STANDARD
N ¢7.0 85 3 103.4 106.5 ANALYSIS OF SEA TRIAL
S HP 4130 8.770 16,130 17650
b
Q 44 148 73635 | 111,724 | 118,094 716196 SHE
Q- O 41, '77:‘ 71,261 | 109350 | 116,320 | Q=002GQnck = 237447
0027423 8L paioe 51"
Co 02552 02¢8C | 02805 02812 SPECIFIC (xRb:\VlTY=I.025
rm 265 288 997 L9297 FROM RESULTS 0F TANK TEST
Ce. = Ca -€rm .024¢3 02654 | 02727 | .02804
J .5685 5290 .4975 4960 FROM PROPELLER
CHARACTERISTIC CURVES
Cq 1625 1877 2016 2023
W . 2845 .3239 .345¢ 345} I-W= _ubauv, 2'5"’J7N—
W 49| 476 462 4G0 | FROM RESULTS OF TANK TEST
. 1~ Wm
€i= 5 725 . 775 822 .825
t 2
T 42.02 75.41 11902 | 12670 ,055219 N*Cy
t 240 227 197 197 |FROM RESULTS OF TANK TEST
t i
Ra 31.924 58.29 95.57 101.74 TCI-t)
Rao 3162 57.7 ! 94 62 100.73 R/H AR RESIST = R/|o|
_‘J’_ 2 1/3 *
T A 27309 | 4.2927| 59555 | 62713 .oznos; Vs
. Ra
Ca 01158 | .01344| 01589 | 01coe | Mo’ L vy
¥
/«/gL,L L1272 1594 . 1878 1927 L0164 Vs
W__V > ” AT 95°C
( v ) x10 2232 1.1574 1.3633 1.3989 081051 Vs  V=1375310°
Ve = 59.39) ™
v, %= 15222
SVV],= 6274 ( Sa= 9550 M)
VY%, = 015939
Lwe= 216 08"




ATTICA

TABLE. 3.4 .--38

AR ENE AG

11::;: G@Hfj

LOAD Ya A NOR. | MAX. REMARK S
Vg L 1272 | 1594 | 1878 | 1927
vL -9
("™ ) %o 9232 | 11574 | 1.3¢33 | {3989
v
Ca .84¢ | 2142 | 2533 | 2560 Ca x5 *10
3 FROM RESULTS
0°Cy 732 939 1.152 {.228 | oF TANK TEST
(Tre CosTyf 3 3
(0% ¢4 L4 1203 | 1.38) | 1332 10°Ca - 103¢C
R
I 10Tl s | sz | 1473 | 1409
3
l0® a¢g - . 432 309 |~ 092 |- 137 lo’cf - 10 €,
FROM RESULTS
Huge 1o°cr 049 283 | .515 594 | oF TANK TEST
c,=_;g'_&_ ro’ ¢y 1797 | 1.859] 2018 | 19¢c (0°Ca-10°Cr
¢ (logkp-203)
100G, ()| 1874 | 1,833 | 1987 | 1780 | Kk =03¢6
lo® agy - 077 [+ 026 |+ 231 [+ 186 | r0deg-r0irkog,

<
— 97 —




TABIE 3.4 - 39

Trial Result

1/2 3/4 g/10 L/
14,86 16 .64 17.24 18.04
Vo (kn) 1,56 16.03 17.00 17.61
11,350 16,270 19,600 22,480
SHY 11,360 16,340 19,570 22,180
85,7 96.2 102.2 107.0
N (rpm) 35.8 96.3 102.2 1064
TABLE 3.4 - 40
Analysis Result
1/2 3/4 9/10 L/b
V. (kn) 14,48 16.23 17.04 17.78
14.85 16.28 17.16 17.70
11, 340 16,210 19,590 22,610
sHp 11,400 16,350 19,590 22,180
85.7 96.2 102.2 107.0
& {rpm) £5.8 96.3 102.2 106 .4
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TABLE 3.4
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TABIE 3.4 - 45

o4 7k 48 B o 3 (PLK2F)

No. SIzE (nm) I TEM FR.PNoa.S I TP:Z":lesra'o REMARKS
I 2036 =~ 732 LOW MN SEA SUC. 53 ~56 | P ( BorTom)
2 »ox HIGH MN SEA SUC, 48 ~ 51 P
3 550 <« 390 AUX. SEA  SUC. 47 ~ 48 5
4 750 ~ 680 , 36 ~37 P
5 276 ¢ ’ 20 ~21 P
6 316 ¢ ’ 25 ~26 P
7 | 1000 « 500 |MN CIRC. W. DISCH. 35 ~ 36 P
8 300 ¢ ElRe. w. pisere w0 P g <52 S
9 260? Cre W s, 46 ~47 P
1O 282 ¢ ” 46~47 P
L 231 * O e .47 ~48 S
12 Cine we oo 33 s
13 184 * IC;,;:.C:. BALLAST P 52 ~53 S
14 . r;ngii BILGE PUMP 35 ~36 p
s 152¢ Bison o a8 ~4d | s
6 - Fkboaks  piscr. 50 ~51 s
1 89-1% Shor i R W orson | 23 ~ 24 s
'8 s26*? rorntind 30~ 31 P
14 FR wW. PUMP DISCH. 24 ~ 25 p
20 54.0% DIESEL GEN. (LG W- |4, 33 P
2! 70 % e brsem. 49 ~50 S
2z 40 ¢ BOILER BLOW OFF 16 ~17 P
23 o5 @ L.P.STM GEN. 36 ~ 37 s

BLow OFF
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TABLE 3.4 - 46 ? 1

PR IE 3 I " & B
| Lpp 213-00 - ¥ X |2Bs¥Id pELas-cv |2 N 5% 148
2! B wld 3050 - & 3x ] X B 2| 6.700m
8| D wid 15 - 60 - 229 17.600 sup € F 5010 (e
R 105 RPM v Fre | 07478 (o1
L pErmrAAe| 5840 34 % 12A 28 vilda | 2™ [F7 m Cb 0:7495
Alpamse | KL kERE MFE df | .32 | 11245 Cp 0.803
ﬁ_- LHAME | 8F oo |*THE| 19P a0 x Amp | 11-43 F1y C® 0.9895
A % N R dus | 11-42 11-425 5% k@ 2§ 943).3 ™
:g SHBMAKE | suanT [k E | 50~60"FY 4 i ~ o005 m was:sE | Yp=1055
T lakma| 1atc [jBkr¥ | 10238 | HEkE 60,4191t 2EEHE |Biv34FioRzzE
i B A %Hx kY| 24 &7 Y8z s A
i E B ¥ i 2 1 2 ] 2
ria F fal g5 -k |k—-a|lo—-%|§g-% |p-%
. M XN Vs | 1455 | 1318 | 1766 | 1544 | 17-86 | 16-33
Y VR ] s e N | 84-3 84-6 10i-6 | t02-4 | 1051 | 1057
21 B 7 skp | 8770 | qi9z 15660 | 16194 | 17305 | 17910
e @ h | Ve | 7485 | 6780 9-08¢ | 7942 | 9187 | 8400
gl 7@ n | 11405 | 1-a10 1693 | 1707 1-152 1-162
1z & B 71 |owp| 8581 8994 | 15323 | 5845 | 16932 | 17524 |x1
B . R % np 2 np 3 ng o
k- B ik 3 019 120 0-85 120 0-85 118
folow’ 30" fea Vira® 4444 202-8 ©8-85 307-2 6885 3021
« | FVv7 ﬁ: 53 Ca |0-02619 |0.02716 | 002672 [0.02698 | 002667 | 0-02714 |%2
23 W_f;‘%ﬂ?‘ AT |-0-01528 |-0.08499 |-0.01608 |-0.09384 |-0.01572 |-0.0B249 | %3
"i" ACa |-0-00009 |-0.00051 |-0-00010 |-0-00087 |-0-00009 |-0.00050 | %4
;IK' Ca,| 002610 | 0.02665 | 002662 | 0-02641 | 0-02658 | 0- 02664
’E an,|-0-0081 | —0.0456 |-0.0110 |-0.057T |-0.0108 |-p.0547 [#5
; n,; i-3969 1-3644 1-682 I-6493 1-7a12 t-70173
ykdaat 71k 85 | Ca. | 0-02638 | 002638 | 0-02656| 0.02658 | 0.02665 | 0.02667
3 ala,| 0-00019 |-000078 | ~0-00016| ~0.00040 | -0-00002 |-0.00047
aY, |-0-0698 | o0 28715 0-0708 | 01785 0.0091 | 0-2z165 |36
M E A ()| Vol 7-415 | 71068 9.155 8121 9.196 8 617
| #EA Y R P 12257-31" | 13-38"19"| 14°-32-177) 15-126" | 15-56"-8"| 16 -29"47
#A FEIR ¥ 5] 8% %l 13-17'- 5§~ 14°-51'-54" 16°-12'-25"
AT mp | & g | & a3
> Voa * NE () T.044 8.055 3.569
| ¥ 19 %3 ] 0.186 0.550 0.3/4
E\BmAgn &N v | o0.133 | 02742 0.542 0.553 0.328 | 0.300
Vo | 7.282 | 7310 83613 3.674 8-368 | 8917
: 47| 0.02032 | 0.02032 | 0.02032 | 0.02032 | 0.02032 | 002032
-] 4Cq| 0.00012 | 000012 | 0.00m2 | 0.00012 | o.00012] 0.00012
i Car| 002650 | 0.02657 | 0.02468 | 0.02670 | 0.02677| 0.02679
& An,| p.01075 | 0.0/080 | 001294 | 0.01309 | 0.01345| c.0/358
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TABIE 3.4 - 46 © 2

E R 53| 24 & N % B RN Yo &P
3 ny| 14077 | 13752 | 16949 | r6624 | 17547 | 17209
%’é N FTTS Ca (Cd | 002650 | 0.02650 | 0.02469 | 0.02672 | 0.02682 | 0.02684
i AV | 0.044 0.044 0.088 0.063 0.078 | 0.078
1 N ,
TILFE 7 (e | v | 7200 | 7266 | 8855 | 2611 | 8790 | 8838
sl iz & B 2 |ow'| sess | 8776 | 185307 | ss692 | 17028 {7330 |*7
i & Dekad Vs | 1407 | 1413 | 16.63 | 76.74 | 17.09 |17.18
£| T #xz Txowm N | 84.3 34.6 /01-6 102.4 108/ 1057
Cadm = A5 Vs/pnp 493.7 | 4950 [ 4626 | 4604 | as5/.3 |aso6 |*8
G Cf « 10° 1.4496 | [.4534 | 7.321 7.328 1.3/78 | 1.300
% aCf xi0° 0.08 0.05 0-05 0.05 0.05 0.05
R Ct o« 0 2356 | 2366 | 2500 | 2527 | 25305 | 2.58%0
5 (Cr v+ aChixod’ 2406 | 2416 | 2560 | 2577 | 26305 | 26390
’,E ANy Ry 0.402
}é * 7 0.270
2l _amr/f, 0.005¢ | 0.0054 | 0.0038 | 0.0037 | 0.0036] 0.0036
HMETE X ML 101
VS EIZ& B 7 |onp| 8376 | 8463 | sa802 | /5180 | 16480 | 16772

%1

%2

*3

x4
%5

% 6

%7

* 8

DHP = SHP x <535~

{i:&%ﬁx 5% PRIME o0z2% <2
707 PR 3%

Q DHP
Ca= Gmrps— = /8284~ our

D= 670m (7%0~381E)
P = 1.0238 < 1.0196 = 104-39 (}g-55ms ) e <ER

A7 = Sa - RWACx

2f (1-t) v D?

Cx = 090
A = 449-2(m)
w3
ACQ:__&_J___A
a(J"-2J¢) 4
AN, =Y I g
= Dacrizds ¢
aVy= R =Y

4 (/1-ws)

aCa,= Cq,- Ca
pHP = DHP« £&
Ca

- JixN=«D Jix N
Va 30 86 3-605

2% = (60.-919)% = 1539 8

o B ATTR IR I

L%y 20777 TR BRI o3 REU B Fi
RMILE ERAEIH 777 30 3%60 FR - RitT s
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TABIE 3.4 - 47

4Cr B3
imay | %4 AN TH L 4% AN w5
ESTZ | 2 ( 2 | 2

n 0 . , N .
Vs k)| 7407 | 14.13 | 16.63 | 76.74 | 77.09 | 17.78 W E AR

N «pm)| 84.3 84.6 [/0].6 024 | r05.1 | 1057 & T AR 1 83

DHP 8685 8776 | s5307 | 15692 | 77028 | 17330
Co 002650 | 0.02650 | 0.02669 | 0.02672 | 0.02682 | 0.02684
v, 0.468 0468 | 0464 | 0463 0461 | 0460 |ToVIEsEIERMIRS

I - We 0.609 0.609 | 06/5s| 06149 06155 0.614s
|~ W 0.503 0.503 ] 0512 0.512 0.514 0.515 KR +)

- Wm :
€= 1w, | 0.826 | 0.826| 0832 | 0833 | 0835| 0838

1r 0.980 | 0.980| 0992 | 0993 | 0995 | 0996 PIEKIRELE 5

Cr 0./96 0.196 | 0./973| 04980 | 0./986 | 04990 |ToSIREIER RS
-t 0.763 | 0763 | 0.767| 0767 | 0.768 | 0.768 |KIEKEH
EHP 5870 | 5970 | 10325 | r0605 | 17480 | 11742 pup- BNL Ot
Cexw0® | 2356 | 22366 | 25i0| 2527 | 2.5805| 2589 |ocomstiE

~7 0,568 | 01575| 0.1854| 0.1867 | 0.4905| 0.9/4

Rex10" | 1446 | 1452 1709 | 1720 | 1756 | 1.765 {(v=ro8ax10™)

Cr=10° | 0.906a| 09126 | 1189 | 1202 | 1263 ;289

x10° .
Cf = 1 14496 | 14534 | [.32] | /315 | /.3/75| /300 | o (s,

Ct, « 10° /463 /. 463 1.435 | 143% 1.430 | 1.429 = 0.00008]
¥acf «10° | -00/34|-00096 | -0.114 | -0.410 | -0.1125 | ~0.129

X AKoACHHE 3 R EH B TE 400 L3 FHEIKH » 4K mdw FRkPY ¢
B itew i ERT.
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TABLE 3.4 - 48

TER AR AR
" 59 & ip ;O I3 Ip 14 i %
Lrr 213.00™ (698-0") ® N [ g Aygs-er |[B AN | SH 14® .
F| Bal 30.50™M(100-0") |® #% 1 * & 4% | 6.8oo™
g | DOnld 15.20™( 44-10%) |k )7, 6 00 SHF tw4 | 4860™
ST A4 %) 4E o 0N B Ak [EREEEY <114 R e | 071 5 (~ D
sx [WAB| BE4n35H% 6H 4 8 o5l de | 37-4" 39 Cy 0.801
¥ s mapar| RE~EAR ER Yl dal 3747 | 37247 Cr 0.8017
(ko)) .20 [#A3s4H| 17-30 Kl dup | 37-1v |FH Cw 0.993
iz 0% | F leonsmal 3~a | 1dws| an-nc | 3710 | #k 4,605 ™ .
45 |BEHE | Slight (K F | #9230% | by 4 o MHBEN| Yo =104
dcsd| 19°¢ |8kxe®| 1.ozs |HpKE 40,460LT $ifFABL | 8G403545R858
TR | 30% Go % NORMAL McR )
3+ | HER%avm [15130" |2 Not|35180' 4. No" |6 5139 ¢ No° 75185 |8 No" |9 5185 10 ND”
P ol 1192 1301 |14 | 60T [16.00 | 1744 [16.77 | 1T33 |11 |17 6%
& HaBEOREA N | 173] 769 | 968 | a75 | 1103 | ho.3 [ 13 | 1159 | 1134 | 14 S RS
M M7 SHP | 5570|5540]10,810 [10,820|15.720[15T50[17/750 | 177700 |17.540 |)7.530 | wigeh=rt
7357 DHP | 5331 | 5303]10511 [10,511]15,380[15.410]17399 [17345 17,190 [)71 77| ¥2 2% L™
N2 x o7 4619 | 4548 | . 9070|9269 [1.3419 |1.3419 [ 14738 |15209| 14660 | 1501}
DEIREI. § | 01953{.01979[.01967].01925|-01945 |-01941 | -02003 |-0)138 |-01990 | 01942 1,=|.s‘wx%:1§
UAHRE W (K| 292 | AT | 331 | A7 | 340 | 47 350 | 78 | 272 7.3
Anxtmfe 6 k) [} 240 2o | z50 ] 300 10 | 299 20 o ) .
AR K| 100 | —44] 102 | —a5| 100 | 60 | 103 | 40 | 132 | 100 ;’;%ﬁ“_f:g?
WwW? 5526] Q4.1 1Lo95.6| 94 |L156.9] 94.1 [1.2250] 608 [139.8 | 608 | mesr gt
S Kw? 952.6 | ~414 [1,227.0 | =140 [1,186.0] 6.5 |1L.2¢\T| 243 |828& | 4038
Vs V304 |169.3 | 2076 | 2615 | 256.0 | 311.2 | 281.2 3204 | 2955 |32
sHL V'~ K Wwl-122.2| 2109 |-10194 {2756 |-900.0 [254.7 [-980.5|295.8 [-533.1 |250.4
KaWa KuWe (2| 894.0 12401 1.999.5 12374 7678
F1 4.- bw ®| -.00020 0004} ~.00004 -00046% 00048
(3) » 5.% +.00016 |- 00005 |-.00034[+.00009 |+ 00003 | — 00001 |— 00054 |+ 00016 | ~.00033 |+.000)§
K )il .01975 | -01974|-01933 | .01935|.01948 | 0)948|.01949 |.0195 [.01457 |.01958
BT =
v p 1A 01975 [ 01974 | 01934 01934 |-01948 | 019438 | 01954 |-.01956 [ 101953 [01955 | y_ =2 (-%)
7| a% =B~ % |tosols |-.00005 |~00033|+.00008 |+.00003 |-.0000} |~ 00049 | 1.00021 |=00037 |+ 00013 RN
Lﬁ.:xs (k&) | —084 | +.026 | +.217 | =053 | ~.023 |+.007 |+ 379 |~ 164 |+.284 |~.10) |4 = T6I0NY
%%%Vso('st) 11.336/13.036 [ 14.62T[ 16117 [ 1597717 647 | 17049 V7726 [17.47¢ [17537
: &5“;2 DHP’ 5374 | 5.290 110,335 | 10,563 | 1540515402 | 16,972 | 17534 (16,370 |17 29)
| |aems SHP' 5616 | 5526 |10.62 10864 |16,745|15.742[17.315 | 117,892 17.2)5 17.643
PR s ] DR13Y -5 [12-36¢ | 13-15 113-57[14-3¢ [15-19 [i5-59 [16-40 |17-2)
ﬁ' ~ Rt P 11-32 12-c¢ 1416 15-39 I17-00
x| dnonpak | £ | R & | uR £ | B % | v |E32|r£32
'% | Viowx Ve | 112771 14.733 1A 17.330 17.6)5
4% TR0 - 380 -692 ‘835 11948 -.033
= P EAR0) +867 |~ 381 [ +.703| - 78 | +.860 | —.804 |+.233|—.j¢0| © |+.07%
g FAGEE Vs(k)|12.203(12.155(15.330 15 431|(6 33716843 |17.332 17566 V7476 |IT61S
e N T13| 769 968 | 975 [ o3 11103 | 1133 (1150 |113.6 |114.5
* SHP 5616 | 5526 (1062910364 15745 1574217315 17392 [17215 [ 17443

| MR LR TN ML . b2k Bo-4s RV Bg-(o 7By} DL HEELZ FH R,
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TABLE 3.4 - 49

ANCy A MY
E IR 30 s 60 % NOoRMAL M.C. R. N
Sk G5 | 2 3 4 5 & 7 < 9 10 %
Vs 12.20312.155]15.330 (15431 |16 237] 16 343 |11.332|17.566 |1 7.47¢ | 17.6 1 5 | PRER AR MR
N 713 | 76 | 6B [|AT5 110,31 110.3 | 11338 |115.0| 113.6 |114.5 2 BIEAIN =D
DHP 5,374 [ 5,290 |10,335(10,563 | 1540515402 | 1672 |1'7,534{16, 870 [\T7,291
G 019715 -0 1974 | 01134 |-01134 |-01948 [ .0 1948 ] 01954 |- 01956 | 01953 |-01955
Vi .s50{ | -s01 ] 510 | 510 | 507 | - 5071 | 506 | .506 | 5o | 504 |MAERMMEELL)
Va 4339 | 4.346 |5594 |5.435 6337 | 6.337|£525 6594 | 6514 | 6565 | va= V" Nfs2s
Y~ Ws .6499 |- 648 | .710 | .10 | 132 [.732 | 730 |.730 | .72%5 | 725 i
|~ W | 451 | 451 | 44T |.468 | 476 | 476 | .4717]|.430 | 4380 | - 480 | AMKHEARLY
e.=12% | 445 | 445 | 658 | 459 |-650 | -450 | 456 | (57| 6e2 | 442
-t 835 | 834 |. 825 |-824 |-B2| | -82' | 818 |-315 | -B16 |-B1S | KMEEAMrY
r 928 |.928 |-944 | 144 [-951 | -451 |.955 | . 956 |-954 |-956 |BaAIHNEDLAYY
1r 596 | .59¢ | .¢00 | 600 |.598 |.598 | 598 |.59% | 598 | 5% -
EHP 3552 (3,502 |6.810 | 6,450 14,8329 [9.826 |10,841 |11.205]10864 (11,117
Cex19® | 205 | 205 | 208 | zo08 | z271 | 224 | 227 | 229 | Z.24 | 2.24
F 93¢ |35 [y | a7z | as7 [ | 193 [ 96 | 195 | 198
Rex 107" 130 | 130 |13 | 164 | v l)qa 185 |37 | 136 | 188
ci?_ G x>l g9 | ga el ez ygql el vze]| 333 v | 13
GlCe 107l 126 | 126 yo7 | VeS| voeg | to7]| 11 94 | -93 | -90
ClCsxi0*] 148 | 143 | 144 | 144 ] 143 ] 43| 142 ] 142|142 | 142
—|acg %10’ -0.22 | -0.22 {-0.37 |-039|-035 [-0.36 |-043 1-048 [-047|—0.52
Clcex10?] a3 | .as | 10| 10| 327 12z7] 1.35] 1.40] 138 1.41
% Cyxaol a1 | 1 -41 A% | 1.00 -q9 -q2 87 36 .83
2| ChoX 0% 143 1.43 | 144 | 1L.44 V43 1.43 1.42 | V.42 | 1.42 142
Rl ali*10*|-0.31 |-031 [-045 |~044 |-043 |-044|-0.50|-058[-0.56[-0.59
" Cw x10*]| .24 | . z4 -39 - 40 57| -5 67T 7z i -3 K=0.35
l_j:J Cyx 10 19 1Al 1.69 1.638 1770 | 1-69 1.60 1.55 | 1.53 1.51
g Cepx10®| 1.31 | 1.3 | 1v.27]| V.26 | 3.28| 1-26 | 1.25 | 1.26 | 25 | )25
TG v a7 | v [ v w70 | 169 | 1.6 ] 169 1 1% | 169 | 169
ol x 102 +0.14 |¥0.14 |—0.0Z |-0.0Z |+0.0\ [] -~00q[~-0)4|-0.16 |~0.13
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Fig 2.1

PROPELLER OPEN . - ~ '
CHARACTERISTIC CURVES
U.MODEL PROPELLER NO. 487

[MODEL PROPELLER NO. 181
UNKEN
gBAMUER(m) 2110
35 RATIO 210 .
[ PITCH RATTO(CONSTANT) | . 770 , Fig 2.1 - 6

EXPANDED AREA RATID [.405
| BLADE THICKNESS RATIO0 | . 050D

ANGLE OF RAKE 11~ 0 ) .
NUMBER OF BLADES | 4 m:n:"t:’t,uwuz:7u7mmcwmv51u, CURVLS
0.4 _ 4 _ LBLADE SECTION UNKEN 10 B
035 o1 IGATE P T RS
E!mmn smnsuoa{u
- PRI
18 06 _ 030 TN
0.3 3 PN s
K D -,
% (3] 025]_ >
- K 163
ND ‘D t g 04[_004 Q20| _{o
Zoe| =2 N LS o
SRS z $ o
< - 7'Z P | A'_" 03]_003|.075 |
I 1
o .
LR RS L
02| 0020010 _
0.1 1L \ B
0l a2
0 L 0 | | 1 | 0 3 0
0 4 6 10
J=-V/ND
Fig 2.1 - 1 Fig 2.1 - 8
RESISTANCE TEST
(FULL LOAD COND\TION)
HODEL | prp s e [kint prouarenl ‘E—W L, 1B
P NG AP [#15 [EP [m]| Vit oms| S o maef ) % 7d | MARKS
PRORLLER (PEN UWRACTERISTIC CURVES 1188 e 145170] 30607 | 79419 |5ez[Ta00] |
CUMPNDI239) | N 03363 0 135324 | 76738 | 77530 [6265]7200 U —
o i 3t ol | © [130173] 75030 [ 7022 [e02n| DAz | |——
. lmmmamwrlupsi L2 SL&AK)“/D S| | 0020__l 19 13205 121457 72640 | 73432 |5623{7600 —
o, ~ MM n_-ﬁzwps mlqmuo mﬁa!m_ REMARKS :
’ N " () WITH ALL APPENDAGES 5 STUDS AT SOURE STATION NO 92
—= e 2) CALCULATED BY SCHOENHERR'S FRICTION COEFFICENT ~ Ct 3
06 U
- 0.015,_

0010

¢|0er 01

0005

01 001

—— FERTIIARY )
Lmﬂcu el
e
DISCAREA i
e ;
A'rg_]’[,k 3
B i
mmm %6
mm LALIN
mwww 3

0 Lu_‘_u_ ,5/ P Siiskisie i . \ .

O a3 04 [ 86 o 08 ()

0 | 1 1 |
J-wap 0i2 014 0i6 0i8 420 022_ 024
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Fig 2.1 - 9

Fig 2.1 - 10

RESISTANCE TEST
(BALLAST CONDITION )

RESISTANCE TEST MODEL | b s o ey [ TRIM PIOPLALN e Vi | B
(V2 L0AD CONDITION ) NG L O | L P 65 |5 | /4 |MARKS
T U AT T oy 1 1 e R (156 Joz2iBloielglaiis] | 062414 ] 55558 | 56380 |289017000]  [———-—
mm-’ﬂg%ﬂ%%‘]fﬁ el “"gg";:ﬁgﬁ%ﬁm a0 % % 1189 02173 0'5’3Mmzoolo-5°2'4 54036] 54628 [2741]7200] 57| ———
1188 [0257302273049%5 (90316 | 63828 | 64620 |4.181|7000 1321 {02/43101543100943( 56785] 52787 | 53579 | 262917342
{1168 la7500022091019091 oy 0854701 6.1833 | 62625 3957|7200 5y 0020 1190 020500190f00s%]  [052904] 51116 ] 51908 |2449]7600 —
1321 [02467]02i67|01867) 0824911 60401 | 61193 381977342 : — REMARKS :
0020 U ‘”R%g%’"”” [0765%5) 56545 | 59510 }354317600 1 WITH ALL APPENDAGES & STUDS AT SOWARE. STATION No. ¢V2
1 WITH ALL APPENDAGES 5 STUDS AT SOUARE. STATION NO. 9V 2) (ALQULATED BY SCHOERHERR'S FRICTION. QEFFICENT  C
2) (ACULATED BY SCHOENHERR'S FRICTION COFFFICENT  Cf = s
0015]
0010,
0ot}
Q005{_ 0003
0 { 1 ! 1 0 1 1 | ] L
014 o6 18 070 w0 026 014 016 0ib 020" 022 024 026 028
5 YT 5 -Y§T
Fig 2.1 - 11 Fig 2.1 - 12
- Wt eve. CURVES [- Wt etc. CURVES
- (/2 LOAD CONDITION)
(FULL LOAD CONDITION ) MODEL PROPELLER NO. 487
U MODEL’ PROPELLER NO. 487 U :
MADEL SHIP N0 MARKS MODEL SHIP NO]_MARK
I 88 _______ I I 86 ““““
{189 [—— 1189 —_——
321 |[—— 321 1=
190 [—— 1180 |——
Vis
, L e
g or e 1.0L ——
L0 2 S ———————— A
-t
1Y; I — . _
08 i-t
e — —
I-uk e
06l ) bWk - 06 e e
! 1 ! L ! I | ! L | 1 ! | -
014 016 013 020 072 024 026 0l4 0i6 018 020 022 024 026
7 - 5T 5 - VIFT

—1i2—



Fig 2.1 - 13

I-Wt erc. CURVES
(BALLAST CONDITION)
Y. MODELL PROPELLER NO. 487

HOEL SHP W] MARK
(88 [------
1189 et
321 | ——
1190 |[——
r
. Lo|. ===
08 = b
06 I-wt f’-_"—:
L | | 1 |
014 016 0i8 00 022 024 026 02
7 - YL
Fig 2.1 - 15
SHP evc. CURVES (%2 LOAD CONDITION Y
MODEL | e  DRAET (T [ TRIM[DISPLACEMENT
PG RGPS S b () [Gsord] Asctr] MARKS
1321 [0045[7.945] 6845 30664 41,680
1188 ]9434[8.334]7.234] 5 50 [44522]45635]—— ===
1189920 100 7.00 ) 42133[43186 | —-—
1190107741 7.674] 6574 37729[38612[— —
REMARKS;
1) WITH ALL APPENDAGES
2) CALCULATED BY SCHOENHERR'S FRICTION COEFFICIENT, G (AG=-0.0001)
3) FuRA-wh = 112
25000
20.000] !
w8 &
2]
a
e 07 L
N 45,000 &
o~ _106
et
1
a o
5 &
=
, 10,000 500 T
8
400 <3
£
_30 3
5,000

14 6 18 20
SPEED OF SHIP, Vs (knots)

Fig 2.1 - 14

Fig 2:1-14 SHPetc CURVES (FULL LOAD CONDITION )

DRAFT (M) TRIM [DISPLACEMENT .
S }'&";gl "’K{‘g"“';“p any | Vsandy] Ascty MARKS

12.166 6416965773

12760 o Ho577 72,34 - —=-==

12404 66710/68378|——- —

|11.752 5987461371 [— —|

REMARKS ;

1} WITH ALL APPENDAGES

2) CALCULATED BY SCHOENHERR'S FRICTION (DEFFICIENT, (s (ACs=-00001)
3) FWy/i-wm = .14

25,000 |_|
20,000}
_j08
Cf _]07
215,000
~ _{06
2
]
a
x
)
10,000} —{500
1400
_I300
5,000
14 16
SPEEP OF SHIP, Vs Cknofs)
Fig 2.1 - 16
SHP e CURVES ( BALLAST CONDITION)
MODEL DRAFT (M) — [TRIM|DISPLACEMENT]
SH)PNOl AP () [ Vs Bsch MARKS
1321 [ 7858 | 5.658| 3458 71995 28695
118818132 [5.932}3732 | 4 4([30768]31.537[ - — = ——
1189 [7968 57683568 "~ [29190129920| — - —
1190]7.663 5463 3263 26080/26732— —
REMARKS ;
[} WITH ALL APPENDAGES
2) CALCWATED BY SCHOENHERR'S FRICTION COBFFICIENT, ¢ (AG=-0.0001)
3) FUBA-wis = 110 &g
5000
20000
_os o
&
_ N
o 07 o
ES _
Si50000 =
« _loe &
hnd
1\
o
T
Ep) o
10.000 500 5
i N
S
_|aoo S%
£
_]300 8
5,000 -
\ I | L]

4 16 18
SPEED OF SHIP, Vs (knofs)
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Fig 2.1 - 17

SHP 2 Cadm CROSS CURVES
( FULL LOAD CONDITION)

EVEN KEEL

25000

Fig 2.1 - 18

SHP % Cadm (ROSS CURVES
(LIGHT LOAD CONDITION)
2% TRIM BY STERN

SHP 500 . Cadin
%« 20 400 _ Cadm
25000_ / 00— _ 20000 _ [ F-.21
kﬂ -~ B 300-_\
Vs -1k~ 300
I 500
O — a 40 20
2000 Z a0 - 15000 '8 B b T
o 17 //"/ ? a = X
= e &, 500 18 T \7/ S 400
@ < e %) <1 \\
15,00 L0 m,ooog/16 . m[
o oo T 0
S S T - Sl
B ! 4 —
1000¢_—————"""" 500 54
g 600 o 5,000 522[‘—&
7000 PO W Rgles | wyes 500;@90 H npe | M R T T A R
55 65 55 60 &5 24 26 28 24 ) 28
Viod - 10° P+ 10° Dogs 107 W 10°
Fig 2.1 - 19 Fig 2.1 - 20
RESISTANCE TEST
(/2 LOAD CONDITION)
MODEL ABOVDERE%};HM) TRIM mﬁwmﬁK‘%}RFA(E v/w; by B/
SHP NO U e B| /d
RESISTANCE  TEST I AP INS TEP | (M) V)| Sy Smnd)
UL LOADEONDIT!%N) -] 1322 02573102213 01973 093250| 64958 | 65750 /1_3!7 1000
SRAFT T R 1323 02510{02210]01910 088017 } 63004 | 63796 |4075{7200 377
DOOEL bl B e [Tt o V7 Ly, | B 1324 aTlozisT]ongeT] | 064491 | 61667 | 62459 391217342
i1 L v) Laidite] N N
HELAL LS Pt (325 lozssalozosdloirsa]  [0790701 60079 60871 36611600
1323, o3 o [ 138973 77904 | 78696 [6434]72001 05 REMARKS :
1324 lusie L3608 ] 76622 | 17414 [6186[7342] " 1) WITH ALL APPENDAGES & STUDS AT SQUARE STATION NO. 912
1325 Jowes| - | [ 124732] 73927 [ 74719 [5775]7600 0015 _ 2) CALCULATED BY SCHOENHERR'S FRICTION COEFFICIENT  Cy
REMARKS © ] % L; LENGTH ON LOAD WATER LINE
0015_ 1) WITH ALL APPENDAGES s STUDS AT SOUAKE STATION NO. 9122
2 CALCULATED BY SCHOENHERR'S FRICTION COEFFICIENT Gy
s L: LENGTH ON LOAD WATER LINE
00101
o0t
- %GV%W
0005 -
0005 - Ry /fv Iy
0 ! | 1 1 | l ] 1 | il ! 1 }
ai2 ol Wp ab 020 022 024 014 016 018 020 022 024
\///——9 T - \/,TL ES

—114 —



Fig 2.1 - 21

RESISTANCE TEST
(BALLAST CONDITION)

MODEL RAFT (m) Frem s WETTED SRFACE G ot B
WPNOLAP S —;ngi‘(m D umd)| Si grd) St | A1 LJ% i
1322 |02218[01618[01018 064738] 56974 | 5.7766 |2997|7000
1323 [02173{01573]009710,00 060634 | 55194 | 55986 |2607(7200 ] 5794
1324 [0213(01583]00943 }Mws 54080 | 54072 [2717[134

0020 L1325 [020910149+a0s9 054998 | 5263) | 5.3423 2542|160

0010

0005

REMARKS :
1) WITH ALL APPENDAGES sc STUDS AT SQUARE STATION NO. 9'2
2.) CALCULATED BY SCHOENHERR'S FRICTION COEFFICIENT  Cf .~
% L3 LENGTH ON L0AD WATER LINE

/,
.
7

Fig 2.1 - 22

I-wt erc CURVES

( FULL LOAD CONDITION)

U.MODEL PROPELLER NO. 487

i / |0, =——
h 08 -1
______ 0.6 |- wt S
L 322 - I
Pp—— = 1323 — — — B ————
1324 ————
1325|— —
04|
| 1 | { ! L | L | I | | L
04 06 018 020 022 024 026 012 014 016 018 020 022
* .
5 - FL 5 - VL
Fig 2.1 - 23 Fig 2.1 - 24
i-wWt evc CURVES
(2 o COE’\‘RDm%Nﬁm ( BALLASIT_ uétor\f B;CTlcoLrJ\JR>VES
) PELL NO.
U MODEL PRO U MODEL PROPELLER NO 487
MODEL SHIP NO] _ MARK
OI|)E3 22 |=--—— MODEL SHIP NO.|_ MARKS
323 |[—— 1322 |----—
137 — 1323 ——
1325 —_— 1324 | ——
7r . 1325 | ——
— e 2 _ v R o
ol - T

|

!
020

!
016 018 020

014 016 018 022 024 014 i
5 - VIFL 5 YT L

—115—
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Fig 2.1 - 25

SHP £7c CURVES (R LOAD CONDITION )
TRIMDISPLACEHEN T
(m) | Vi Ascty] MARKS

AT e
o [eiestmai— =
65663161510 | ————
2 6148b!61025| — —
RENARKS
1) WITH ALL APPENDAES
2) CALULATED BY SCHIENERR'S FRICTION COEFHICIENT. € (AG=-00001)
) WAk = 114
25,000
26000
_los o
s
@
N 15008|_ 67 T
z i
e 06 =
- —
i~
(=1
= g
" 11000] _ —[500-2.
2
_aoob;n1
300 §
5000 -
| L | |
10 12 ] 8
SPEED OF SHP, Vs ( knols)
Fig 2.1 - 27
SHP e CURVES (BALLAST (ONDITION)
HODEL DRAFT amv [ TRIM] DISPLACEFENT] 1
WELPING SN | () [Teamd] Asct] MARKS |
vazz 8137[5033[3733 31903132711 |=————
13231796815768] 3568 4400 29690[30638}|— -—
132417858 565813458 26934[29658 | —————
[1325]7667]5467] 3267 27063]27739[—— —
REMARKS;
15 WITH ALL APPENDAGES
2) CALCULATED BY SCHOENHERR'S TRICTION COEFFICIENT, G CAG=-0.000D
35 FUR AUkt = 110
25000400
b
a
C{/
//
20,000/ .50
[a% [+ %
% _|09 5
= o
o :%_\‘l T
g T e w sz ¥
&
o T oy
ey
%2
10000 -4 %
F
§
_1400
o mEB | %
\\,_ ¥
5,000} £
= oo €
| | |

14 16 18
SPEED OF SHIP. V&' ¢ knofs)

— 116 —

Fig 2.1 - 26

SHP eT¢ CURVFS (V2 [L0AD (ONDITON)
FODEL| e DRART. | TRIM [ DISPLACENERT
Aﬂgﬂ HPING SR o () [ Ve Ascy] MARKS
1377 iS00 5963 4108 |- =
1323192031 81031 7003  700/43367[44471 | — —
1324]9046] 7946] 6646] < *°[41651]42692] ————
132516776]7676] 6,578 3897539953 —
REMARKS ;
1) WITH ALL APPENDAGE

2) CACULATED BY sommks FRCTION QOEFFICIENT, G (AG~—00001)

3) FUR/-Wh = 112

25.000,_100

RPM

20,000] 5

o
>
o 083
250000 I
2] o7 L
N
[~
5 £
10000]_ {5005
=
_400%
v
_|300-&
5000 38
Z | I L
12 14 16 18
SPEED OF SHIP, Vs (kno's)
Fig 2.1 - 28
SHP CROSS CURVES
( FULL LOAD CONDITION)
EVEN KEEL.
25,000|_
Ve 175 ke i
,///
//
20,000/ v
-
—
15,000|_ [
S
[a®
o 5
< ' e
10000 — "
L
13 -
soo0. A ————
M{ﬁ?ﬁ M.13724 M 323 MA\|322
R R S L
56 69

e.0 6.5
D <109



Fig 2.1 - 29

SHP » Cadm CROSS CURVES
(LIGHT LOAD CONDITION)
2% TRIM BY STERN

Cadm
300 Fa?
SHP I’\ —
25,0000 Vs - 9% w00(_
400
300[\‘30_
185 o 400
20,000 1 [\ 19
S
300
a 18 ’ij’mo 48
5 Bl
175 N
15,0001 .

\\i
Codm

IR a

——

6
ool 18 —_ 6
/ s
oo — _—
MIRS N M2 MBA M2 M1322

1 | e |

z5 30 25 30
Vg« 10° e+ 10°

Fig 2.1 - 30

BODY PLAN 3 STERN AND STEM CONTOUR
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Fig 2.1 - 31

10 _ 10,
P 0AD WATER LINE CURVES
715, NO_| FORE BODY | AFT BODY \
08 / 321 3 08|
1191 | ===== h— R
1192 e \
93] —— 1 —— \
106 10 /

Ny 10 06
L/ I\
104 08 /

A

06 02
| 1 LebA53% Lpp
0 M4 04 0|
02 ;Z A_loz
l ] | | | | ] |
AR I 2 3 4 6 7 [} 9 P

PRISMATIC CURVE & LOAD WATER LINE CURVES

Fig 2,1 - 32

RESISTANCE TEST

— FULL LOAD

/2 LOAD BALLAST
M.SNO] MARKS MS.NQ| MARKS M.SNO| MARKS
1321 1321 |
T E— 1191 | — /, :
[192 | -==-—~— (192 [————--
0015 (93| —- /’ 1193 |

0010
0005
e
0 | | l | 1 | | | )
0I5 020 025 s 020 025 0I5 020 025
F-WgL F F

: _——118—



7

SALLAST
TRIM 2 % Lpp

7r

/2 LOAD:
TRIM | % Lpp

MS.NO| MARKS

1193 —-—

Fig 2.1 - 33

I-w; evc. CURVES (MODEL PROPELLER NO.487)

7r

UL LOAD
TRIM 0

—e

Fig 2.1 - 34

3 SHP evc (URVES { FULL 1DAD (CNDITION )
BRATT Tt | TRIM | DISPLACEMENT]
S0 -1 o) [T Bsctr] MARKS
12160 0 |w59 64773
NOGES

2 CRCUATED 15 SCHOFNHERR'S FRICTION (R ICIENT, G €18Gr-000C:)
1

) 31 - - 114

25000]

018 020 ?

016
oHP

15000

SHP = 102

10000

014

5000

|
024

1 | 1 1
12

14 16
SPEED OF SHIP, V4 tknols)

|
020

018

Fig 2.1 - 35

016,

SHP erc CURVES (12 LOAD (ONDXTION )
ORACT MY | TRIM] DISPLATHENT]
| _(m) (T Ascy] MARKS

Vi
7.94 B4
76576857 e
015! 6901 2200|40604(4t

993]6893 — —

\ PN REMARKS:
[ = 1) WITH AL ASENDAR S

\ 2.) CACULATED BY HIENERK'S FROCTION (EFFIUIENT, (3 (AG 00001
3t - 112

i od 25.000;

|
020

it

7 - EHP/SHP

15000{_

[ -

|
0te

018

7 -Vl

—joo

SHE - .02 - DHP

0000}

Cagm = A WYSHP

1

L
14 I3 18 20
SPEED OF SHIP, 5" chnolsy

1
0l
g

08
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0020 _

0015

0010

0005

Fig2:1- 40 RESISTANCE TEST
( /2 LOAD CONDITION)

MODEL DRAFT (m) TRM D] ETTED SIRFACE [ TEMP. OF

JHIPNO, %W }rTuF)’EL my | W md Wﬂ?) W&% v(veCTER MARKS

132 ] [02467/021670.1867 6.0401 ] 61193 24.0 —

1326 [02475(02175[0.875(00600] 0.82491 | 6.0491 | 6.1283 19.0 -—

[ 327 102413(0217310.1873 6.0523 | 6.1315 14.0 —_———
REMARKS :

) WITH ALL APPENDAGES 8 STUDS AT SQUARE STATION NO. 912
2.) CALCULATED BY SCHOENHERR'S FRICTION COEFFICENT Cf /
% L ; LENGTH ON LOAD WATER LINE _ / ol

/
/
4
4

| | | N | 1 |
014 016 018 020 s 022 024 _ 0.26
5 gL

-




0020

0015

0010

0005]..

Fig2:1-41 RESISTANCE TEST
( BALLAST CONDITION)

MIDELT  DRAFT m), DISAGHENTWELLED SURFACE TEMP
SHIP | ABWE BOTTOM OF HODEL | TR|M WITHOUT BIK[ WITH ALL APP.

OF
NO. [ AP [MSITFP | (| VM« SMa® Sm m?) |[WIER Y]
1321]02143]0.15430.0943 52787] 53579 | 240
132610214210.4542(00942/01200 0.56785( 52814 53606 {190 | ————~
[327102139[04539{00939 53096] 53888 1140 | — —

MARKS

[ REMARKS: 1) WITH ALL APPENDAGES 8 STUDS AT SQUARE STATION NO. 9%
2) CALCULATED BY SCHOENHERR'S FRICTION COEFFICIENT, C¢
% L, LENGTH ON LOAD WATER LINE

0 | | | | ] | ]
014 016 018 020 -x~ 022 024 026
Fig. 2-1-42 |-Wy eTc. CURVES
(FULL LOAD CONDITION )
U. MODEL PROPELLER NO.487
MODEL SHIP NO] MARKS
1321 | ———
1326 | ——-———--
(327 | ——
REMARKS :
1) WITH ALL APPENDAGES 8 STUDS AT SQUARE STATION NO. 9%
2) CALCULATED BY SCHOENHERR'S FRICTION COEFFICIENT, Cs (AGi=0)
IO B ——am =
08]_ I-t
06l .
0.4 | | | 1 | ] |
Q12 014 016 018 0.20 022 0.24
F-VAgL '

—123 —



Fi9.2-|-113 I~Wt eTc, CURVES
(12 LOAD CONDITION D
U. MODEL PROPELLER NO.487

MODEL SHIP NO.._MARKS
1321
(326 | —————
1327 | — —

REMARKS : ,

1) WITH ALL APPENDAGES 3 STUDS AT SQUARE STATION NO. 9%
2) CALCULATED BY SCHOENHERR'S FRICTION COEFFICIENT, Cs (AG=0)

v
.0
08 -t .
06| - Wi =
04 I | | | | | I
014 016 018 020 02?2 024 026
F VgL
Fig.2:1-44 |[-Wt erc. CURVES
(BALLAST CONDITION )
U MODEL PROPELLER NO 487
REMARKS :

13 WITH ALL APPENDAGES & STUDS AT MODEL SHIP NO. MYARKS
SQUARE STATION NO.9'% 1321

2> CALCULATED BY SCHOENHERRS FRICTION| 1326 ~ [=--=--
COEFFICIENT, G5 ¢AG=0) 1327 R
r
10| z====sess—mmeesssssmsems=sssmenas Sl
081 e -t :
061 B
041
| | | | | | |

| .
0.14 016 018 020 022 024 026 028
% - WIF L
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08

06

04}

02

2500

20000

HP = 1.02 x DHP

15000

0,000

'S

5000

Fig 2.1 - 47

SHP ete CURVES
CLIGHT L0AD CONDITION

MODELE  DRAFT ¢my [ T DISPLACEMENT
INCLUD TRIM
A FASTRSTER ano| Vel Bscod
1324 p—
4

326] 12166 I R M
1327 64,194]65799| — —
REMARKS :

1) WITH ALL APPENDAGES
2y CALCULATED BY SCHOENHERRS FRICTION COEFE, Cf

o 3 1FUWE/ =112 (AG=-00001)
= REM.
o

| 50

7-EHP/DHP

=3
~

JoHP.

g

Cadm= K8\

12 14 16 )
SPEED OF SHIP tkn), Vs

Fig 2.1 - 48

PRISMATIC CURVES

MARKS _|M.SNO!
— 11324

(AET) (FORD| 1328
(AFT) (FORE> | 1329




: Fig 2.1 - 49

_MARKS

| TOP OF MODEL

10 WL
A

TOP_OF NQDE

/ . _[ — not /.
‘ /
\ ’ / I
B_WL -~ / e —f :
N / i ‘
Ml
WL . o
\\
o 3l
g~ i | g/ |
| [ / J
3 \ \\ / / {5
wp A SR : "_@%)
) 3 S T =
150 750 AP 920 - \ 4 ¢ 4 E 2 i BOTTOM OF —-F;;;
N o ~ ~ e 9 .
BIGE KEEL LENGTH - 7000 (AMIDSHIPS) [ “MEAN THICKNESS OF SHELL P
Fig 2.1 - 50 Fig 2.1 = 51
RESISTANCE TEST RESISTANCE TEST
(FULL LOAD (ONDITION) ST 2R LOAD ZONDITION) ¢
Pooel]  DRAFT o W) SREAE T DRAE T [ T A [ TR
SHIP | ABOVE BOTTOM OF PODEL M W1 :)ﬂﬂk WITHALA® ] OF S APOE BONIOH O MatEL | 111 FOAATIIS wRGSL B wa It AL A i
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Fig 2.1 - 68 Fig 2,1 - 69
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Fig 2,1 - 71 Fig 2,1 - 72
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Fig 2.1 - 74
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Fig 2.1 - 76
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Fig 2.1 - 78
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Fig 2.1 - 80
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Fig 2,1 - 82
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Fig 2.1 - 84
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Fig 2.1 - 122
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Fig 2.2 - 12 Fig 2.2 - 13
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Fig 2.2 - 21
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Fig 2.3 - 4
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Fig 2.3 - 5 Fig 2.3 - 6

TURNING PATH OF MODEL A (FULL LOAD) TURNING PATH OF MODEL B (FULL LOAD)
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Fig 2,3 - 17 Fig 2,3 - 8

TURNING PATH OF MODEL B (FULL LOAD TURNING PATH OF MODEL C (FuLL
-LOAD)
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Fig 2,3 - 9 Fig 2.3 ~ 10

TURNING PATH OF MODEL A (HALF LOAD) TURNING PATH OF MODEL B (HALF LOAD)
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Fig 2.3 - 15
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Fig 2.3 - 19
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Fig 3.4 - 11
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Fig 3.4 - 19
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Fig 3.4 - 23
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Fig 3.4 - 27
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Fig 3.4 - 33
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