LAMPIRAN 1

PERBANDINGAN UKURAN UTAMA KAPAL PERENCANAAN GENERAL CARGO

DATA KAPAL PEMBANDING

RATIO KAPAL PEMBANDING

PERHITUNGAN KAPAL PERENCANAAN

LBP 1 B1 LBP1 [ LOA1 LBP 2 B2 H2 T2 KET
NO. NAMA KAPAL/ BUATAN DWT JJLOA1|LWL1(LBP1l| B1 H1 T1 B1 T1 H1 LBP1 [DWT2|LOA2|LWL2 | [pwr, | LBP, | LBP, B,
DWT; | Ratio | Ratio Ratio
1 |KENCANA NIAGA 52/ JAPAN 3500/91,91(85,68|84,00(14,03| 5,94 | 5,40 | 5,987 | 2,598 | 14,141 1,094 | 3000 | 87,31 | 81,39 | 79,79 | 13,33 | 5,64 5,13
2 [NEW GLORY/ KOREA 3400191,00(86,61|84,91(13,60| 6,80 | 5,30 | 6,243 | 2,566 | 12,487 1,072 | 3000 | 87,28 | 83,07 | 81,44 | 13,04 | 6,52 5,08
3 [KARYA CITRA 8/ JAPAN 3100190,57(86,56|84,86(12,50| 7,80 | 5,90 | 6,789 | 2,119 | 10,879 1,067 | 3000 | 89,59 | 85,62 | 83,94 | 12,36 | 7,72 5,84
4 |ELEGANCE/ JAPAN 4200(93,74187,31|85,60(| 13,20| 8,05 | 4,55 | 6,485 | 2,901 |10,634| 1,095 | 3000 | 83,79 | 78,05| 76,52 | 11,80 | 7,20 4,07
5 |ASIA PERSADA/ JAPAN 3100 (90,80| 87,72 86,00| 15,20| 8,20 | 5,55 | 5,658 | 2,739 | 10,488 | 1,056 | 3000 | 89,81 | 86,77 | 85,07 | 15,03 | 8,11 5,49 | OKE
6 [PEGASUS NUSANTARA/ KOREA 3400191,00(86,61|84,91(13,60| 6,80 | 5,56 | 6,243 | 2,446 | 12,487 1,072 | 3000 | 87,28 | 83,07 | 81,44 | 13,04 | 6,52 5,33
7 [NIAGA 56/ JAPAN 3500(191,91(85,68|84,00(14,00| 6,90 | 5,60 | 6,000 | 2,500 | 12,174 1,094 | 3000 | 87,31 | 81,39 79,79 | 13,30 | 6,55 5,32
8 [BINTANG JASA 27/ BELGIUM 4100(93,65|87,31|85,60|13,02| 7,90 | 6,10 | 6,575 | 2,134 | 10,835| 1,094 | 3000 | 84,39 | 78,68 | 77,14 | 11,73 | 7,12 5,50
9 [MENTARI SUKSES/ CHINA 2900185,80(82,74181,12(15,00| 7,30 | 5,30 | 5,408 | 2,830 | 11,112 1,058 | 3000 | 86,78 | 83,68 | 82,04 | 15,17 | 7,38 5,36
10 |BAHARI 2/ WESTERBROEK 2500179,80(73,95172,50(13,02| 5,30 | 4,50 | 5,568 | 2,893 | 13,679 1,101 | 3000 | 84,80 | 78,58 | 77,04 | 13,84 | 5,63 4,78
11 |NUSANTARA/ JAPAN 2800182,50(78,54|77,00(12,20| 7,70 | 5,42 | 6,311 | 2,251 | 10,000( 1,071 | 3000 | 84,42 | 80,37 | 78,79 | 12,48 | 7,88 5,55
12 |MULTI GUNA/ DENMARK 2500179,65(75,14173,67(13,25] 6,40 | 5,15 | 5,560 | 2,573 | 11,511 1,081 | 3000 | 84,64 | 79,85 | 78,29 | 14,08 | 6,80 5,47
13 |ARTA SAMUDERA/ GERMANY 2800182,00(79,60|78,04(12,82| 5,15 | 4,50 | 6,087 | 2,849 | 15,153 1,051 | 3000 | 83,91 | 81,45| 79,86 | 13,12 | 5,27 4,60
14 |CALYSTA/ DENMARK 26001 79,56(75,15|73,68(13,25| 6,40 | 5,18 | 5,561 | 2,558 | 11,513 1,080 | 3000 | 83,45 | 78,83 | 77,28 | 13,90 | 6,71 5,43
15 |MULTI SPIRIT/ CHINA 3400191,00(85,68|84,00(14,70| 7,60 | 5,00 | 5,714 | 2,940 | 11,053 1,083 | 3000 | 87,28 | 82,18 | 80,57 | 14,10 | 7,29 4,80
DATA KAPAL PERANCANGAN
DWT 3000 DWT
LOA 90,00 M
LWL 86,80 M
LBP 85,00 M
B 15,00 M
H 8,10 M
T 550 M
Cb 0,67
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NAME 338: Ship Design Project and Presentation

PROPELLER DESIGN
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DIRECTION OF REVOLUTION
FOR AHEAD MOTION
ne

LEADING EDGE
BACK

TRAILUNG EDGE

FACE

PROPELLER AXIS

BOSS CAP

Figure 2.1 : A Three-Bladed Right Hand Propeller.
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PROPELLER SPECIFICATIONS
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2.  Revolutions per minute (RPM)
3. Piteh

4. Number of Blades

5. Rake and Skew

6. Hand (left/right handed screw)
7. Blade Section Shape

s. Blade thickness

9. Hub diameter

10.  Shaft diameter
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PROPELLER DIAMETER

Diameter shoud be as large as possible

Dmax=DB=aT
a < 0.6b for Bulk carriers and Tankers
a < 0.74 for Containers ships

a < 2/3 for single screw
I

X= 5~10%D
g Y=15~25%D
/=Uptob5% D

Basaline
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REVOLUTIONS PER MINUTE (RPM)

Torque Formula, Q = (5252 x HP)/RPM

This is why slower turning propellers deliver more thrust—they are
recieiving more torque for the same HP |

Low speed engine is heavy and bulky wasting valuable interior hull

space whereas high sped engine is light, compact and economical

' A reduction gear is fitted between the crankshaft and the propeller shaft |

‘to reduce shaft RPM so that a larger diameter and more efficient
propeller may be used. '



PROPELLER DIAMETER

Ds=0.95Do for single screw

Ds=0.97 Do for double screw

Where,
De = Propeller dia at behind condition
Do = Propeller dia at open water condition




http://teacher.buet.ac.bd/mmkarim/

NUMBER OF BLADES

One blade: ldeal, it does not have other blades disturbing the water flow ahead of it.
Unfortunately, it will be unbalanced.

Two blades: It requires very large diameter to get the blade area required for effective
thrust

Three blades: it has been proven to be the best compromise between balance,
blade area and efficiency.

Four / Five blades: extra blades create more total blade area with the same or less

Diameter. Accordingly, more thrust is produced. However, efficiency decreases due
to additional turbulence
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EFFECT OF PITCH

Pitch converts the torque of the propeller shaft to thrust by deflecting or accelerating
water astern.

The fundamental task in selecting a propeller is to choose a pitch and diameter that
will generate the maximum thrust possible at normal operating speed without
overloading the engine

Large diameter, without pitch or angle of attack would not accelerate any water
astern

Similarly ordinary blades with too much pitch would attempt to force more water
astern more quickly than the engine can accommodate.

Increasing pitch increases thrust but increasing pitch too much reduces the
efficiency of the engine and propeller combination by slowing the engine

| On the other hand, while too little pitch will not overload or slow the engine, it will
not accelerate as much water astern and thus will not generate maximum possible

thrust or speed




RELATIONSHIP OF ENGINE'POWER TO
PROPELLER POWER

O
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HAND OF PROPELLER

Fig. 10.8 Usual handing of propellers in a twin screw ship. Ship view from aft

If the propeller turn clockwise, it is said to be right-handed; if anti-clockwise, it is
said to be left-handed. In a twin screw ship, the starboard propeller is normally right
handed and the port propeller left-handed
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PROJECTED, DEVELOPED & EXPANDED OUTLINE

Leading edge

L\ //PrOiected Butling \%ﬂ
=
\ lrm

Developed outline Expanded outline

Figure 3.11 Outline definition



BLADE NO. & BAR

Table 6.4 Ext=nt of the Wageningen B-screw s=ries {taken from Refersnce 6

Blode number (X)) Hlod'e areg nmtio AplAn
. (.30

1 0.15 050

4 0.40

5 0.45

(] S0




,,,,,,, R

47
Ko = E] Cal P2 (P/ D} (Ax/Ao)={Z)"

/i 39
| Kr= X GUYR(P/D) (e o) )

where the coefficients are reproduced i Table &.6.
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COEFFICIENTS OF KT & K AN
NELLICIFIAID Vi X W

N iIA NL

¥ J ’ n"|\

: 3
: 3

\ L )
. Table 6.6 Coefficients for the Kt and Ky polynomials representing the Wageningen B-screen series for a Reynolds : 3
msmber of 2 x 108 [tzken from Reference 7] 11 '\ ) “\\
: 3
, Thrust (K1) Targue (Kq) ' \
f / Cusma HPID)  w(AEido) ©(E) m Cuus sJ) PO uide/dD)  viZ) '
Py +HILIOES0496 +0L001 79368
ys —0.204554 +0.00ERE51E

E

1 1] [} o o 1 o 1] o o
2 1 o 1] o 2 2 o o 1]
3 40166351 o 1 o o 1 —0u032241 1 1 o 1]
4 0158114 o ¥ o o 4  +00034477H 0 2 o 1]
5 0147581 2 o 1 L] 5 —Du0BE1L 1] 1 1 o
(,' 6 0421497 1 1 1 o 6 —0.108009 1 1 1 1]
- T 0415437 1] ¥ 1 o 7 —0U0BE53E1 2 1 1 o
5 00144043 o [} o 1 & +0 188561 0 2 1 o
9 00530054 2 o 1] 1 o —00037087] 1 o o 1
10 00143481 1] 1 o 1 10 +0u0E136%6 o 1 o 1
11 +HGDGE26 1 1 o 1 11 +02054a 1 1 o 1
12 —0D1255%4 1] [}] 1 1 12 +0d 74319 1 1 o 1
13 00109689 1 1] 1 1 13 —0uD0723408 2 1] 1 1
14 0133698 1] 3 o o 14 +IUN43ETER 1 1 1 1
15  +000635407 o & o o 15 —0uD26%403 1] 2 1 1
6 —00013Z718 2 (7] ] o 16 ++0uD55B0OE2 k] 1] 1 ]
17 40168496 3 1] 1 o 17 +0D161886 o 3 1 o
1§ —00507214 o o z o 18 +0uD03 13086 1 3 1 1]
19 +00E54559 2 o X o 189 +0uD15B%G o o 2 1]
N —005MATS 3 1] z o 20 +0dTIT2e 1 1] 2 o
11 HOIGS 1 & z L] 21 +HDS6ZE3 3 o 2 o
Iz 000648272 2 & z o 2 —0.0502782 0 1 2 1]
5 —00OB417ZE o 3 1] 1 23 —0.030055 3 1 2 1]
4 +0DlI6E424 1 3 o 1 24 +odiTiz2 1 2 2 o
15 —00010229%6 3 3 o 1 25 —0039TTI2 1] 3 2 o
¥ —00317791 o 3 1 1 26 —0uD0350024 0 [} 2 1]
7T +00IBGe04 1 o z 1 27T —D0106E54 3 1] o 1
I —000410798 1] ¥ z 1 28 000110903 3 3 o 1
M —000DG06R4E O o 1] 2 20 —0D003NEe12 0 L} o 1
W 0045519 1 [} o 2 30 H0UD035TES 3 1] 1 1
11 +0D0I59ES 2 o o z 31 —0u0i42121 o ] 1 1
12 —0DO0DSG0528 3 o o 2 31 —0.D03B3G3T 1 L] 2 1
13 —0D0163652 1 r o 2 331 016303 o 2 2 1
M —0M3ZETET 1 ] ] 2 34 —DUD31EZTH 2 3 2 1
15 0000650z 2 & 1] ¥ 35 +0uM334268 o i 2 1
M 40000ES0S O 1] 1 2 36 —0uDDIB3EG] 1 1 o z
17 00421 TS 1] 3 1 2 37 #0001 12451 3 2 1] z
B H0000S6SITE 3 & 1 2 38 —0DOODT9TZIE 1 L} o z
13 000146564 o 3 X ¥ 39 +0uD00269551 1 o 1 X
2 1] 1 z

1] 2 1 z

0 L} 1 z

i) 1] 2 z

o 3 2 z

1 3 2 z

0 [} 2 X

1 ] 2 z
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EFFECT OF REYNOLD’S NUMBER \\“
J/EELEC] OL HE X

IAONFD 2 IANIAIPE L \.u\\\\

W\

;/ ime_}} {K,{ﬂ. leﬂ‘}l i.&.li‘.'—l{ﬂ.}
/ 1//1/ Koifn) | = | Ko(fa =2 = 10°)| © | AKgiRa) ‘
/ ‘l‘ F 7 J

/ ',,‘/ . {6.18)
/ 4 / rJ// where
// AKp= 00353485
117 — 000333758 (dg/Ag)S?
(/7 — 000478125 (A /Ao N PJD)W
(/71 + 0.000257792(log Ry — 03010 - (dp/do)S?
J ,' / | + 00000643192 log Ry — 0301 WP/ D002
111717/ — 000001 10636(log B, — 03002 (P /D502
111111 — 0.0000276305(log By, — 03012 Z(dp/Ag) 02
! | + 0.0000954(log Ry — 03001)F (Ap fAo NP/ DNS
] + 0000003 2049 log Rn — 0300102 Ag/ Aa)
= (PJDYJ

— 0000591412

+ 0.00696E9E( P/ 1)

— 000006666547 P { D

+0.0160818(Ag [ dg )

— 0.00093809 1 {log Ry — 0301 4P/ D)

— 0.00059593(log Ry — 0.301 WP Dy

+ 0.0000TE2099(log By — 03012 (P DY

+ 00000052 199 log By — 0.301)Z(dg fAg)J?

— D.0000EE528(log Ry — 0301 Z(Ag/Ag)
= (PO

+ 0000023017 1{log Ra — 0301)Z(P/D)°

— 0000001 2434 1 (log Ry — 03012 Z(P/ D)

— 000400252 (log Ky — 0,301 )Ag Ao P

+ 00002209 15(log Ko — 0301 (e /40)”
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GEOMETRY OF B-SERIES PROPELLER

Position of gararator line
Position of maximum thicknes

'I |'F||:-|:.-11 oF rERrence I'nt
P=-1 F=0 Pl

LE = leading edgs

TE = trailing adge

MT = locatlon of maximum thickress
D1 = location of direcrix

F:‘.;H: = s — fie ]
Fogct = [I‘.I T |"]_|II'_-|-||_-| = M)+ e
and

}'I'-:-:r.l“‘-_: o

:I-rﬂ': = F'.':"rra.'l. — B}

I -
Mt = [I'.: + Filimas — fe )+ fe I far ' = 0

Referning to the diagram,, node the following:

Fase, Yiack = vertical ordinate of 2 pont on a blade section
on the face and an the back with respect to
the piich Ime.

gy = maxmmum thickness of blade sechion.
b or flo =—extrapolated blade section thickness at the
trailing and leading edges.
Fi, F2 = tabulsted functions dependent on r /R and F.
' = nom-dimensional coordinste along pitch line
from position of maximum thickness to kead-
ing edge ([where P = 1}, and from position of
maximum thickness to trailing edge (where
P == —1].
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GEOMETRY OF B-SERIES PROPELLER

Tabile 65 Geometry of the Wagsningen B-screw seres [tzken fi

I¥mensicns of four-, five-, six- and seven-bladed propellers

/R £ afc B 00— A, — BT
0 Agfdo
"!r 'ﬁl

0.2 1562 0617 0350  DUO535 0. 00
0.3 1.BBZ 0613 0350 00d6d 0.0035
04 2050 0e0l 0351 ooodo? 00030
0.5 2152 0586 0355 00340 0.0025
n&  21ET 0561  038% DUO27E 00020
0.7 2144 0524 0443 00216 00015
0.g 1.970 0463 047% 00154 0.0a10
0w 1.582 0351 0500 0uDDe? 0. DS
L O 0000 00 D000 101 CEM0

I¥mensions for three-bladed propellers

rfR £ £ afc Bic £ A — B E
n .f|:_.'..'!|:|.
Ar i

02 1433 0ele 0350 0U05 24 00040
0.3 1832 el 0350 0064 00035
04 2000 050 0350 0oz 0,030
0.5 2120 0583 L.155 U340 .00325
0 1 1BG 0558 038G 0u02TH 0,000

7 168 0516 0442 002G 00015
08 2127 0481 0478 D054 00010
0% 1.457 04000 0. 5HD Oue 2 i) M5
1.0 LR 0000 WD LR 1 0

M, B, = constants in equation for § /0.
a = distanoe between leading edye and generatar line at r.
& = distance between leading edge and location of
maximum thickness.
¢ = chard length of blade section ar mdius r.
{ = maximum blade section thickness at radies r
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L

Values of ¥} for use m the equations

R P =10 —0.55 —0% —0.8B —0.7 —0.6 —0.5 —0.4 —0.2 0
0.7-1.0 o o o o o o o o 0 0
0.6 o o o o o o o o 0 0
0.5 0.0512 00420 00330 00130 O] DM QLIS 012 o o 0
0.4 01467 01200 00972 (LU L 0.0395 00214 00116 D o 0
0.3 02306 02040 01720 0.1333 023 00623 00376 003002 D053 0
.25 02508 02372 02115 01651 01236 00BSS 0057 00350 00084 0
0.2 02BM 02630 02400 01%G7 01570 01207 OORERD 00592 00172 0
015 03000 02824 02650 02300 01550 01610 0.1280 00955 00345 0
riR P +10 +0.595 +0.% +0.B5 +0.B +0.7 +i.6 +0.5 +i.4 +0.2 0
0.7-1.0 o o o o o o o o o 0 0
0.6 00352 00169 O0eT 000Z2  000e O o o o 0 0
0.5 01278 00778 00500  OQU03ZBE 00211 QUGBS 0034 0 OO D o 0
04 02181 01467 OISR 0U0B3 0u06GRT 0UO35T DOIRY 00 00033 D 0
03 0257% 02186 01760 01445 O1191 0O790 00503 0 00300 0 00I4R 0 00027 O
025 D32% 0325013 O0206E 00147 00465 0 O)DB 0 0066Y 0 00417 00224 00031 O
0.2 03560  022B2] 02353 02000 01685 Q11850 00BN 00520 0034 00085 D
.15 D3B60 03150 202642 0 02230 DQIETO Q1320 00520 0 00615 00384 00096 O

\\
|




VALUES OF V2

Table 6.5 [cont)]
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Values of F7 for use m the equations

R P —10 085 09 —0.8 07 —0.6 0.5 —0.4 02 0

0810 0 00875 0.19 036 0.51 0.64 075 0.84 0.96 1
085 0 00975 0.19 036 0.51 0.64 0.75 0.84 0.96 1
0E 0 00875 0.19 036 0.51 0.64 0.75 0.84 0.96 1
07 0 00875 0.19 036 0.51 0.64 0.75 0.84 0.96 )
06 0 0.0965  O.885 03585 05110 06415 07530 OB436 09613 |
0E 0 0.0050  O.865 03560 05140 06439 07580  OB456 0069 |
04 0 00005 00810 03500 05040 06353 07525 OB41S 00645 |
03 0 00800  0.0670 03360 04885 06195 07135  OE6S  0O5E |
035 0 00725 00567 03128 04740 06050 07184 0BI30 00519 |
0z 0 00640 01455 03060 04535 05842 06995 0984 00446 |
015 0 00540 00325 02870 04280 05585 06770 07805 09360 |

PR P 410 +095 408 4085 408 07 406 405 404 402 0

0910 0 00975 01%00 02775 03600 05 06400 075 08400 09600 |
08 0  0.1000 01950 0230 03660 0SI60 06455 07550  0.8850 09615 |
08 0 01050 02028 02925 03765 0.S265 06545 0635 08520 09635 |
07 0 01240 02137 03300 04140 05615 06840 07ESD  0.8660 09675 |
06 0 0485 03720 03775 04620 06060 07200 0800 O.57M 09690 |
05 0 01750 03056 04135 05039 06430 O7T47E 0825 08880 09710 |
04 0 01935 03135 04335 05120 06590 07593 0835 08933 09725 |
03 0 01890 03197 04265 05130 06505 07520 08315 08020 09750 |
025 0  0.I758 03042 04108 04982 06359 07415 08250 08899 09751 |
02 0 01560 031880 03905 04777 06190 07277 08I0 O.88T5 09750 |
015 0 01300 03600 03665 04520 05995 07105 08055 O.8825 09760 |

1.08 - - Piteh destribution

- e 1
0.6R m—
0.4R ——
| EE: Bs-4&  Bsgy BS-7S ) " B5-105

0.1670 LI

Figure .11 General plan of BS-screw series [Reporduced with permission from Refersnos B



HUB AND SHAFT DIAMETER

Assume Hub Diameter Ratio: 0.2
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Stern Tube

Scaling

1

Equipment

Intermediate

Shaft

Gear Box

Main Engine
Flange

Propeller

,p,

/

wH—n[

Bearing Loading

!

% &

prime mover

L

=
PS

Pa

Pg effective power
Pr thrust power
Pp delivered power
Ps shaft power

Pg brake power

C

Pt
L

Fig.: Ship Power Definition




HULL EFFICIENCY

T@-t)=R

TV (L-t) =RV

Va_ a_t)=RV

(1_Wt)

THP-U=Y _Epp

Fiii

(1-t) EHP
(1-W,) THP

R = Towrope resistance of the hull
T= Thrust of the propeller

Txt = Thrust deduction

t = thrust deduction fraction

1-t = thrust deduction fraction
T.VA= Thrust power (THP)

R.V = Effective power (EHP)

VA = Speed of Advance Vs (1-wt)

V =VA/(1-wt)

— Hull efficiency =n, Wt = Taylor wake fraction



SHAFT POWER, Ps

NnNo = 1HIRTH

QPC =nyn,

o P_ RV
S

T OPC  QPC



CAVITATION CHECK:

The local Cavitation number at 0.7R is given by:
T0.7R = 7 p'j-:._ B — Pg" .
spVi+ (0.77nD)?]
An approximate value for which is given by:
188.2 + 19.62h
0Tk = Y2 1 836n2D?
A mean thrust loading coefficient given by the following expression
_ T/Ap
3PVE

is then obtained from Burril cavitation chart and AP is calculated. From
following expression, AD is calculated

Te

..".1_:-":' oy - Fa 13 P
— = 1.067 — 0.229—
_-"1;_} D

And finally minimum expanded blade area ratio (EAR) required is calculated
assuming AD~AE



Thrust loading
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IL CAVITATION CHART
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05
T = theust in B
P Ul mcreased risk of ARSEE254
. 4 2 ™ o 4o
Vi = rlativs velocity cavitation S e T e
at 0.70 tip radius ‘0‘* ‘} 1. v
" : v @.“‘a v
a = face pitch ratio > § A aﬂ‘" o
03 - 18| “ﬁVs \13\‘
Incidental formuise © v O
_ DMP X Efly. X226 o~
VA, VA, 1bin® - T”‘*b
pee= 1445+ 45 H W’ ! N e
al X L v, \! Ny o\ \
E & Q ~Q, +an (1—‘-;— t(m) &‘-‘\00 P \ 7‘5\‘“'9\0
: 0.2 H = head above shaft Lin feet % :7‘.‘\’\ )’6\0‘3\$ .(‘w.\
p* \\0
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< © [ ae®
= . il
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K reduced risk of
& e
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i = A \é" Sketches showing %age cavitation on back of propeller blade
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Local cavitation number at 0.7R = 095, = 2—°
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EAR

A

|12

s (1.067-0.229P/D)

Expanded blade area ratio, EAR

Ae A
A, aD*/4

Assuming AE=AD



http://teacher.buet.ac.bd/mmkarim/

KELLER'S CRITERION FOR AVOIDING CAVITATION

The alternative blade area estimation 1s the Keller Formula as

4, (13403207

— 1K
4, (B, ~F)D"

where P 1s the static pressure at the shaft C; 1 Pa

P, 1s the vapour pressure m Pa (~1700 N/m?2)

T 1s the propeller thrust (N)
Z 1s the number of blades
D 1s the propeller diameter in meters

The value of K varies with the number of propellers and ship types as:

K=0.2 for single screws
K=0.0 for fast naval ships

K=0.1 for slow merchant ships j Twin serews



DIA, PITCH & RPM OF 3 BLADED PROPELLER

ASSUME Pressure Loading of SOKN/m.m

T=R/(11)| |VA=Vs(1-w)

AREA OF BLADES Ap= 1/80

8AR =4.Ap/(11D.D)

K
2 Use —zChart and determine

K T V J

100 [ —A _ — T P/D, J and n

J?  pn°D* n’D? pD?V/




Number of blade = 3
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NUMBER OF BLADES OTHER THAN THREE

K

Obtain values of —JZ_

Prepare a table as follows:

J

/ /, | 0.4
0.5

T
0.7
T
Plot these data on a KT-KQ-Eta-J diagram and find the
intersection points with KT curve. Draw perpendicular at

these points and obtain eta for different j values and finally
plot it.




http://teacher.buet.ac.bd/mmkarim/

FIGURE 43. WAGENINGEN B-SERIES PROPELLERS

FOR 4 BLADES RE/AD= 0.8
8 P/0=0,50 TO 1.40
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FIGURE 43. WAGENINGEN B-SERIES PROPELLERS
FOR 4 BLRDES ARE/AD= 0.800
P/0=0,50 TO 1.40

= R ¥ e

=T [ [ RN B | G aan I I I
0.6 -
0.5

0.20

0.4

0.3

Mo

0.4 0.43 0.5 0.55 0.6 0.63
J

The advance coefficient at which eta is maximum is the
optimum operating condition. From Jopt, find the
optimum rpm of propeller.
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A, = Exp. area = (1.067 — 0.229) ey mmm
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Diameter propeller(m) 3,35 = 3350,0000 mm
Jari-jari (m) 1,675 = 1675,0000 mm
0,335
Panjang Blade elemen 0.85/0.4*0,2187
untuk Fa/F 0,85 1,556870625 = 1556,8706 mm
Ketebalan maksimum(St) 0.045xD
0,15075 = 150,7500 mm
Skala keseluruhan 1:20
Jarak garis bagi jari-jari :
/R Jarak (m) mm Skala 1:20
0,2 0,33500000 335,00000 16,750000
0,3 0,50250000 502,50000 25,125000
0,4 0,67000000 670,00000 33,500000
0,5 0,83750000 837,50000 41,875000
0,6 1,00500000 1005,00000 50,250000
0,7 1,17250000 1172,50000 58,625000
0,8 1,34000000 1340,00000 67,000000
0,9 1,50750000 1507,50000 75,375000
1 1,67500000 1675,00000 83,750000
Center line ke Leading Edge
'R L 0,6 R (mm) Konstanta Ordinat (mm) Skala 1:20
0,2 1556,870625 46,90%| 730,1723231 36,50861616
0,3 1556,870625 52,64% 819,536697 40,97683485
0,4 1556,870625 56,32% 876,829536 43,8414768
0,5 1556,870625 57,60% 896,75748 44,837874
0,6 1556,870625 56,08%| 873,0930465 43,65465233
0,7 1556,870625 51,40%| 800,2315013 40,01157506
0,8 1556,870625 41,65%| 648,4366153 32,42183077
0,9 1556,870625 25,35%| 394,6667034 19,73333517
1 1556,870625 0,00% 0 0
Ketebalan maksimum blade tiap elemen
'R Konstanta (%D) Ordinat (mm) Skala 1:20
0,2 3,66% 122,6100000 6,1305
0,3 3,24% 108,5400000 5,427
0,4 2,82% 94,4700000 4,7235
0,5 2,40% 80,4000000 4,02
0,6 1,98% 66,3300000 3,3165
0,7 1,56% 52,2600000 2,613
0,8 1,14% 38,1900000 1,9095
0,9 0,72% 24,1200000 1,206
1 0,30% 10,0500000 0,5025
[DISTRIBUSI PITCH |
Ho/D = 0,76
Ho = 2,546 m Skala 1:20 = 127,3 mm
Ho/l2n = 0,405414013 m Skala 1:20 = 20,27070064 mm

Hasil skala
Hasil skala

Hasil skala

Hasil skala

167,5
83,75

77,84353125

7,5375

Center line ke Trailing Edge

/R L 0.6 R (mm) Konstanta | Ordinat (mm) | Skala 1:20 (mm)
0,2 1556,870625 29,18%| 454,2948484 22,71474242
0,3 1556,870625 33,32%| 518,7492923 25,93746461
0,4 1556,870625 37,30%| 580,7127431 29,03563716
0,5 1556,870625 40,78%| 634,8918409 31,74459204
0,6 1556,870625 43,92%| 683,7775785 34,18887893
0,7 1556,870625 46,68%| 726,7472078 36,33736039
0,8 1556,870625 48,35%| 752,7469472 37,63734736
0,9 1556,870625 47,00%| 731,7291938 36,58645969
1 1556,870625 20,14%| 313,5537439 15,67768719
Panjang elemen total
'R LO.6R Konstanta [ Ordinat (mm) Skala1:20
0,2 1556,870625 76,08%| 1184,467172 59,22335858
0,3 1556,870625 85,96%| 1338,285989 66,91429946
0,4 1556,870625 93,62%| 1457,542279 72,87711396
0,5 1556,870625 98,38%| 1531,649321 76,58246604
0,6 1556,870625 100%| 1556,870625 77,84353125
0,7 1556,870625 98,08%| 1526,978709 76,34893545
0,8 1556,870625 90,00%| 1401,183563 70,05917813
0,9 1556,870625 72,35%| 1126,395897 56,31979486
1 1556,870625 0,00% 0 0,00000000

Jarak ordinat

Tebal maksimum

dari Leading Edge

'R Konstanta (%D) | Ordinat(mm) | Skala 1:20
0,2 35,0%| 414,56351 20,7281755
0,3 35,0%| 468,400096| 23,42000481
0,4 35,0%| 510,139798| 25,50698988
0,5 35,5%| 543,735509| 27,18677545
0,6 38,9%| 605,622673| 30,28113366
0,7 44,3%| 676,451568 33,8225784
0,8 47,9%| 671,166926| 33,55834632
0.9 50,0%| 563,197949| 28,15989743

Distribusi Pitch

'R Konstanta (%D) | Ordinat (mm) Skala
0,2 82,20%| 333,250318| 16,66251592
0,3 88,70%| 359,602229| 17,98011146
0,4 95,00%| 385,143312| 19,25716561
0,5 99,20%| 402,170701| 20,10853503
0,6 100,00%| 405,414013| 20,27070064
0,7 100,00%| 405,414013| 20,27070064
0,8 100,00%| 405,414013| 20,27070064
0,9 100,00%| 405,414013| 20,27070064

4,145635100
4,684000962
5,101397977
5,437355089
6,056226731
6,764515681
6,711669264
5,631979486

7,699037
8,698859
9,474025
9,879138

9,51248
8,505271
7,300166
5,631979



JARAK ORDINAT TEBAL PROPELLER DARI ORDINAT MAKSIMUM
Tebal maksimum x %Ordinat

Ordinat Back Trailing Edge

/R 20% Ordinat(mm) 40% Ordinat(mm) 60% Ordinat(mm) 80% Ordinat(mm)
0,2 96,45%| 118,257345 86,90% 106,54809 72,65% 89,076165 53,35% 65,412435
0,3 96,80% 105,06672 86,80% 94,21272 71,60% 77,71464 50,95% 55,30113
0,4 97,00% 91,6359 86,55% 81,763785 70,25% 66,365175 47,70% 45,06219
0,5 96,95% 77,9478 86,10% 69,2244 68,40% 54,9936 43,40% 34,8936
0,6 96,80% 64,20744 85,40% 56,64582 67,15% 44,540595 40,20% 26,66466
0,7 96,65% 50,50929 84,90% 44,36874 66,90% 34,96194 39,40% 20,59044
0,8 96,70% 36,92973 85,30% 32,57607 67,80% 25,89282 40,95% 15,638805
0,9 97,00% 23,3964 87,00% 20,9844 70,00% 16,884| 45,15% 10,89018
Gambar setelah diskala
/R 20% Ordinat(mm) 40% Ordinat(mm) 60% Ordinat(mm) 80% Ordinat(mm)
0,2 96,45%| 5,91286725 86,90% 5,3274045 72,65% 4,45380825 53,35% 3,27062175
0,3] 96,80% 5,253336 86,80% 4,710636| 71,60% 3,885732]  50,95% 2,7650565
0,4] 97,00% 4,581795 86,55%| 4,08818925| 70,25%| 3,31825875| 47,70% 2,2531095
0,5 96,95% 3,89739 86,10% 3,46122 68,40% 2,74968 43,40% 1,74468
0,6 96,80% 3,210372 85,40% 2,832291 67,15% 2,22702975 40,20% 1,333233
0,7] 96,65% 2,5254645 84,90% 2,218437|  66,90% 1,748097|  39,40% 1,029522
0,8]| 96,70% 1,8464865 85,30% 1,6288035| 67,80% 1,294641|  40,95% 0,78194025
0,9 97,00% 1,16982 87,00% 1,04922 70,00% 0,8442 45,15% 0,544509
Ordinat Back Leading edge
'R 20%|Ordinat (mm) 40%|Ordinat (mm) 60%|Ordinat (mm) 80%|Ordinat (mm) 90%|Ordinat (mm) 95%|Ordinat (mm)
0,2] 98,60% 120,89346 94,50% 115,86645| 87,00% 106,6707|  74,40% 91,22184| 64,35%| 78,899535[ 56,95% 69,826395
0,3] 98,40% 106,80336 94,00% 102,0276] 85,80% 93,12732|  72,50% 78,6915 62,65% 68,00031| 54,90% 59,58846
0,4 98,20% 92,76954 93,25% 88,093275[ 84,30% 79,63821| 70,40% 66,50688| 60,15%| 56,823705 52,20% 49,31334
0,5 98,10% 78,8724 92,40% 74,2896 82,30% 66,1692 67,70% 54,4308 56,80% 45,6672 48,60% 39,0744
0,6/ 98,10% 65,06973 91,25% 60,526125|  79,35% 52,632855| 63,60% 42,18588| 52,20% 34,62426|  43,35% 28,754055
0,7] 97,60% 51,00576 88,80% 46,40688|  74,90% 39,14274| 57,00% 29,7882  44,20% 23,09892|  35,00% 18,291
0,8 97,00% 37,0443 85,30% 32,57607| 68,70% 26,23653|  48,25% 18,426675| 34,55%| 13,194645[ 25,45% 9,719355
0,9 97,00% 23,3964 87,00% 20,9844 70,00% 16,884| 45,15% 10,89018 30,10% 7,26012 22,00% 5,3064
Gambar Setelah diskala :
'R 20%| Ordinat (mm) 40%|Ordinat (mm) 60%|Ordinat (mm) 80%|Ordinat (mm) 90%|Ordinat (mm) 95%|Ordinat (mm)
0,2] 98,60% 6,044673 94,50% 5,7933225| 87,00% 5,333535|  74,40% 4,561092| 64,35%| 3,94497675| 56,95% 3,49131975
0,3] 98,40% 5,340168 94,00% 5,10138| 85,80% 4,656366| 72,50% 3,934575| 62,65%| 3,4000155| 54,90% 2,979423
0,4 98,20% 4,638477 93,25%| 4,40466375 84,30% 3,9819105 70,40% 3,325344 60,15%| 2,84118525 52,20% 2,465667
0,5 98,10% 3,94362 92,40% 3,71448 82,30% 3,30846 67,70% 2,72154 56,80% 2,28336 48,60% 1,95372
0,6/ 98,10% 3,2534865 91,25%| 3,02630625| 79,35%| 2,63164275| 63,60% 2,109294| 52,20% 1,731213|  43,35% 1,43770275
0,7] 97,60% 2,550288 88,80% 2,320344|  74,90% 1,957137| 57,00% 1,48941|  44,20% 1,154946| 35,00% 0,91455
0,8 97,00% 1,852215 85,30% 1,6288035| 68,70% 1,3118265| 48,25% 0,92133375( 34,55%| 0,65973225| 25,45% 0,48596775
0,9] 97,00% 1,16982 87,00% 1,04922( 70,00% 0,8442| 45,15% 0,544509|  30,10% 0,363006]| 22,00% 0,26532
Ordinat face Trailing Edge
R 20%| Ordinat (mm) 40%|Ordinat (mm) 60%|Ordinat (mm) 80%|Ordinat (mm) 100%|Ordinat (mm)
0,2 1,55% 1,900455 5,45% 6,682245| 10,90% 13,36449| 18,20% 22,31502|  30,00% 36,783
0,3 0,00% 0 1,70% 1,84518 5,80% 6,29532 12,20% 13,24188| 23,35% 25,34409
0,4 0,00% 0 0,00% 0 1,50% 1,41705 6,20% 5,85714| 17,85%| 16,862895
0,5 0,00% 0 0,00% 0 0,00% 0 1,75% 1,407 9,70% 7,7988
0,6 0,00% 0 0,00% 0 0,00% 0 0,00% 0 5,10% 3,38283
0,7 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0
0,8 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0
0,9 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0




Gambar setelah diskala:

/R 20%]Ordinat (mm) 40%)|Ordinat (mm) 60%)]Ordinat (mm) 80%)|Ordinat (mm) 100%)|Ordinat (mm)
0,2 1,55%| 0,09502275 5,45%| 0,33411225| 10,90% 0,6682245(  18,20% 1,115751|  30,00% 1,83915
0,3 0,00% 0 1,70% 0,092259 5,80% 0,314766] 12,20% 0,662094| 23,35%| 1,2672045
0,4 0,00% 0 0,00% 0 1,50% 0,0708525 6,20% 0,292857| 17,85%| 0,84314475
0,5 0,00% 0 0,00% 0 0,00% 0 1,75% 0,07035 8,95% 0,38994
0,6 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00%| 0,1691415
0,7 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0
0,8 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0
0,9 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0
Ordinat Face Leading Edge
'R 20%]| Ordinat(mm) 40%|Ordinat(mm) 60%]|Ordinat(mm) 80%]| Ordinat(mm) 90% ]| Ordinat(mm) 95%]| Ordinat(mm) 100%|Ordinat(mm)
0,2 0,45% 0,551745 2,30% 2,82003 5,90% 7,23399|  13,45% 16,491045|  20,30% 24,88983[  26,20% 32,12382|  40,00% 49,044
0,3 0,05% 0,05427 1,30% 1,41102 4,60% 4,99284 10,85% 11,77659 16,55% 17,96337 22,20% 24,09588| 37,55% 40,75677
0,4 0,00% 0 0,30% 0,28341 2,65% 2,503455 7,80% 7,36866| 12,50% 11,80875[ 17,90% 16,91013| 34,50% 32,59215
0,5 0,00% 0 0,00% 0 0,70% 0,5628 4,30% 3,4572 8,45% 6,7938| 13,30% 10,6932| 30,40% 24,4416
0,6 0,00% 0 0,00% 0 0,00% 0 0,80% 0,53064 4,45% 2,951685 8,40% 557172 24,50% 16,25085
0,7 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,40% 0,20904 2,45% 1,28037| 16,05% 8,38773
0,8 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0 7,40% 2,82606
0,9 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0
Gambar setelah diskala
'R 20%|Ordinat(mm) 40%|Ordinat(mm) 60%|Ordinat(mm) 80%|Ordinat(mm) 90%|Ordinat(mm) 95%|Ordinat(mm) 100%|Ordinat(mm)
0,2 0,45%| 0,02758725 2,30% 0,1410015 5,90% 0,3616995| 13,45% 0,82455225 20,30%| 1,2444915| 26,20% 1,606191| 40,00% 2,4522
0,3 0,05% 0,0027135 1,30% 0,070551 4,60% 0,249642| 10,85% 0,5888295| 16,55%| 0,8981685| 22,20% 1,204794| 37,55% 2,0378385
0,4 0,00% 0 0,30% 0,0141705 2,65%| 0,12517275 7,80% 0,368433| 12,50%| 0,5904375[ 17,90% 0,8455065|  34,50% 1,6296075
0,5 0,00% 0 0,00% 0 0,70% 0,02814 4,30% 0,17286 8,45% 0,33969 13,30% 0,53466|  30,40% 1,22208
0,6 0,00% 0 0,00% 0 0,00% 0 0,80% 0,026532 4,45%| 0,14758425 8,40% 0,278586]  24,50% 0,8125425
0,7 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,40% 0,010452 2,45% 0,0640185| 16,05% 0,4193865
0,8 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0 7,40% 0,141303
0,9 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0 0,00% 0
Radius dari hidung propeller
'R %D Ordinat(mm) |Skala 1:20
02| 0,115% 3,8525 0,192625
0,3| 0,105% 3,5175 0,175875
0,4| 0,095% 3,1825 0,159125
0,5/ 0,085% 2,8475 0,142375
0,6/ 0,070% 2,345 0,11725
0,7] 0,055% 1,8425 0,092125
0,8| 0,040% 1,34 0,067
0,9] 0,040% 1,34 0,067
TIP| 0,040% 1,34 0,067
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ST. 54k

(8). Refrigerated spaces.

(9). Deep tanks and peak tanks.

(10). Machinery space. :

(11). Propeller and- shafting outside machinery space.

The weights and distributions of these local items are as given below: -

(1). Forecastle R , ¥

W = 0.0897 V tonnes where V = volume of forecastle in cubic metres.

This weight should be distributed as a triangle over the length of the forecastle.

re the forecastle ekceeds 0.15L in length, the distribution should be triangu-
for the fogward 0.15L and rectangular aft of this.
: g

. Bridge

W = 0.1292 V tonnes where V = vclume of bridge in cubic metres.

This weight should be distributed as a rectangle over the length of the bridge.

(3). Poop

"W = 0.1292 V tonnes where V = volume of poop in cubic metres.

This weight should be distributed linearly over the length of the poop, the ; Y
ordinate at the poop front being four times the ordinate at the aft end. :

(4). Deckhouses and Masthouses

W = 0.1185 V tonnes where V = volume of house in cubic metres.

Where there are several tiers these should be taken separately. i %

3.

;i%ﬁ weight should be distributed as a rectangle over the length of the house, or

).Accommodation.Spaces Below the Uppermost Continuous Deck.

This item includes additional wood and outfit appropriate to such spaces,

W = 0.0538 V tonnes where V = volume of space in cubic metres.

s, ,ynderdééi’accommggation may be divided into as large sections as possible, the
weight of each section being homogeneously distributed overt its length.

(6). Equipment at Ends

This includes anchors, cables, hawsers, windlass, capstans, bollards, steering
gear. 2
. 43,
Forward W = —g—zgg—-tonnes (where L is in metres).
10

s weight should be distributed as a rectangle over a length of 0.02L having
centre 0.035L aft of the F.P. :



: ™ h
2 &
Aft W = Lk tonnes 5
104

This weight should be distributed as a rectangle over a length of 0.02L having
its centre at the A.P.

(7). Cargo Gear .

This‘item'includes booms, winches, ropes and blocks, etc..

w=[0.008 I(s.W.L.)2 +5 nb] + 10 tonnes ?t each _cargo handling poesition.

X » . ?
" s, e /’ Ul Cirng 3 /V'},

the sum of the squares of the safe working loads) of thes
individual derricks at that position.

where Z(S.W.L.)d

,,nb = number of booms at the position and should not exceed

_ When the derricks are supported by a bridge front etc.
post, 10 tonnes per position should be deducted.

, rather than a mast or

The weight should be distributed over a length of 0.02L at the‘position.

(8). Refrigerated Spaces

This includes weight of insulation, piping, ducting, etc..

W is a function of 'V, the net capacity of the space in cubic metres, and
may be read from fig. 5(b).

The weight should be distributed homogeneously over the length of the space.

(9). Deep Tanks and Peak Tanks.

This item includes increases in scantlings in way of deep tanks and also bulk-
heads which exist specifically to form the tank and which would not otherwise b
required as hold or machinery space bulkheads.

e.g., with cross bunkers at the forward end of the machinery space the local weigﬁ s
includes the forward transverse bulkhead while the after bulkhead is included in
the basic underdeck hull weight as a normal transverse bulkhead.

Tunnel side tanks are included in this item, but small engine room tanks and
wing tanks in bulk carriers are excluded.

W = 0.0538 V tonnes where V = capacity of tank in cubic metres.

This weight should be distributed homogeneously over the tank.

When cofferdams are fitted

W = 0.1005 V tonnes where V = cépacity of tank in cubic mefres.\//
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0). Machfnery Space

'This item includes machinery weight, together with additional structural weight
in machinery space, funnel, etc. Due to the variety of engines and auxiliaries

for similar power requirements, the machinery weight should be supplied by the
builder. :

w

W+ [0.044L - 1.17]%e  tonnes

or w

) :
Wm;f [0'011L it 0'73] 2 o when the ship has heavy cargo or

~ore notation.

ze = length of engine and boiler room, if any, in metres, a mean length be-
ing taken if bulkheads are recessed.

Wm = weight of main and auxiliary machinery and boilers in service condition,
uptakes, silencer, generators, pumps, compressors, piping, gratings,
ladders, stores, spares, small tanks, etc., in machinery spaces, but
excluding propeller, shafting outside machinery space, and funnel.

The weight should be distributed as a rectangle over the length le.

(11). Propeller and, shafting Outside Machinery Space

This item includes tunnel structure, shaft stools.

Wi= Wp + 0.672S tonnes for single screw ships.
or o= Wp + 1.02s tonnes for twin screw ships.
where y
W = weight of propeller and shafting clear of machinery space in tonnes
P (This weight supplied by the builders).
ls = léngth of shafting from centre of propeller to the machinery space

bulkhead, metres.

When the weights of propeller and shafting are given separately they should be
distributed as rectangles over their respective lengths, the additional weight
for tunnel structure also being distributed over the shaft length. Otherwise the
total weight, W, should be distributed as a rectangle over the length 25.

‘Where the weight, W_ of propeller and shafting is not known, W may be estimated

from the formula: R o

1l

o w ‘gslb;0164L + S] tonnes single screw. [

w

1.5 [0.0164L + S] tonnes twin screw. e
Yl

there S is obtained from fig. 5(a).

T AP SR L e
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The sum of these local weights may now be deducted from the g1ven 11ght—weight
and the remainder distributed as follows:-

The basic weight curve has the form shown below

]
A/”' ' B

£ £
9
Prsiliiye 3904 5767 -8 9 0 M 12 13 14 45 16 17 48 19 2P
4l L , JrgpgaL

The ordlnates of the curve are equal to a x m tonnes/metre where m is the midship
ordinate and the a values are obtained from flgs 3 and 4 for the approprlate
load draught block coefficient.

The area under the curve in terms of m may be found by integration, the areas
aft of station O and forward of station 20 being taken as O. 01133mL and 0.00175mL
respectively. By equating this total area to the basic weight found prev1ously 5
the value of m and hence the ordinates of the basic weight curve, may be
determined. The local weights, distributed as indicated, can then be superlmposed
on the basic curve to give.the required standard dlstrlbutlon

SECTION II REFERENCE LIGHT-WEIGHT AND. STANDARD DISTRIBUTION

In this case the hull weight is unknown and, since the total light-weight is
again considered to consist of the local weights, calculated as in Section I,
plus the basic underdeck weight, a value of m, maximum ordinate of the basic
weight distribution curve, must be determined appropriate to the dimensions and
design of the ship. '

From examination of the efgect of changes in various barameters on the basic
underdeck weight, the following were taken to be the most important: -

Length between p.p. : -

L metres
Breadth - B metres
Depth - D metres
. Draught - d metres : g
Height of hold double bottom - h metres - e s
Number of transverse e :
bulkheads - NT (N, includes all hold, E.R., and peak
bulkheads but excludes bulkheads
: specifically fitted to form deep tanks).
Number of decks ; = Mo g PE A
Block coefficient at load
draught - C
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e ordinates of the basic underdeck weight curve are glven by a xm tonnes/metre,

Wwhere the/ a values, as before, are read from figs. 3 and 4 for the appropriate
load draught block coefflclent and m is given by

L .
= 43.4 x H x o tonnes per metre
10

where H = ClB + CZD “+ C3d -+ C4W0NT + 05 + 2.5h

Values of, C1, Cz, 03, C4 and Wo may be read from figs. 1(a) and 1(b)

and values of C5 from tig. 2.

C. includes basic weight data for a standard ship of length L and may be corrected
‘as indicated in NOTES for ice strengthening, strengthening for heavy cargoes or .
" ore in alternate holds, and longitudinal bulkheads, if necessary. .

The remaining terms in the expression for H take account of the actual values
of the important parameters in the proposed ship, and the curves for the various
C values provide automatic allowance for number of decks.

Having obtained m, the basic weight and its distribution can be readily

obtained, and the local items calculated and distributed as shown in Section I
yy be superimposed to give the total reference light-weight and its distribution.

NOTES - FIG. 1 AND 2.

Np is the number of decks. When there is a partical deck, its length as a proport-
_ ion of L is taken. A platform deck forming the top of the shaft tunnel and wing
tanks is not counted as a deck (see ''deeptanks''). Parts of decks outside the
perpendiculars are disregarded.

A | & . = Y
_s 4 ER |oT= 2_ . Example: N_ = 2.38% NT =
% o Flp
;T is the number of bulkheads excluding those fitted to form deep tanks.
is the depth of double bottom in holds
~Additions to Cs :
When strengthened for heavy cargoes . . . . . . . . . N o Tl e W K
Sien ore "adonrried in slfernate hdlfadd o . oWl oGRS S % 4,60 W :
When strengthened for navigation im dce . . . . . . . . . . . . ... Ce W, ’
Whore  toeetasstl 11 2] 3 e : f:!
Cq ]8,o|4,o| 1,6 2 |
When longitudinal bulkheads are fitted . . . . e 11(2/L)w

Where 2 = total length of bulkheads extending over the full depth of ship.

- S b o SR R R o= el L R o oo RO e o e e - - R — T ¢ s At




ST, 54p

Values of W,

05
» 3
L
L
"]
0,29 —
"]
02
60 80 100 . 120 3
140 160 180
Lometres 200 220 0
Fig. 1 (a)
2, 2.0
Elu. ="
BAT5 L0 e
5 L Values of Cyte Cg4
3
I-'u'g.‘l (®)
A
o o
ND T . 3
s
e
-.*-h....___:h_.‘__ﬁ_'r, .‘.',.-'_-" e & ot . - g



RONGGO
Line

RONGGO
Text Box
0,29

RONGGO
Line

RONGGO
Line

RONGGO
Text Box
1,425

RONGGO
Text Box
1,125

RONGGO
Arrow

RONGGO
Arrow

RONGGO
Text Box
1,1

RONGGO
Arrow

RONGGO
Text Box
1,05

RONGGO
Arrow


220

200

180

m ud\ K&.
§ 353, 4 / |
N\ CV\ h\w.\\ S5
\\
_ \ /
&
V& o \ v
/ \ 4 \ A \ A 5 o
& 2 L ﬁ . o
\_ \\ / \\\ : 5
i 9
s ¥ >
A L Ade L~ ¢
eV ol i
< o~ 2 - O © Aswv L‘w



RONGGO
Line

RONGGO
Line

RONGGO
Text Box
-4,1


ST. 54r

Values of .a" for After Body

1.0 Station _Ne g {0

0,975 T 7 —

i
0’9 e ’U = “4
L—] 1
09
0,881 — : 5 g
l/
=
0,815 | - 4 —1
) - 0.8
_—]

0,745 / 2
v SR 0.7

0,645 . ‘ e “A
L 0,6
05

0,49F= = ot
04 04

L stationm Ne 0,

L] ols 0;3‘
0,2 0,2
04 0,4
0 i PR " 0

0,55 0,60 0,650,67 @70 .. Q7s 0,80 0.85
Block coefficient of load Vércugi;f: Ca
Fig. 3



RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Text Box
0,67

RONGGO
Text Box
0,34

RONGGO
Text Box
0,49

RONGGO
Text Box
0,645

RONGGO
Text Box
0,745

RONGGO
Text Box
0,815

RONGGO
Text Box
0,88

RONGGO
Text Box
0,94

RONGGO
Text Box
0,975


s

Volues of .a for Fare Body

L Station Ne 10 1,0
064

8’32 A_A?-’V,// ‘-//f G et /
il 4;@/ Lo / / 09
i // e / /
— bl A )4 V4
0,83 — v / %
g B i o // 0.8
‘,// \4/ P/ :
QF7258 s , / // s
e x // /ﬂ_ /
1 y.
// >9/ //
06 - // " 0.6
e T S o _ / '
4 5
05 B / ; / 0,5 -
: S i
P
04 / /// 0.4
375 = /
5 // : T d
U: 03 // /y 0.3
] = —
L —] :
/
R < ‘ A d0e
: N ‘ ' stafijon N2 20‘.
0,14 ‘
0.1 s 101
0 : ‘ ()
0,55 0,60 oes 0,67 0.70 0.75 0,80 .85
Block coefficient of load draught: CB

Fl'g. 4



RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Line

RONGGO
Text Box
0,67

RONGGO
Text Box
0,14

RONGGO
Line

RONGGO
Text Box
0,375

RONGGO
Text Box
0,56

RONGGO
Text Box
0,725

RONGGO
Text Box
0,83

RONGGO
Text Box
0,95

RONGGO
Text Box
0,98

RONGGO
Text Box
0,99


ST. o4t

8.5

Values of S

-dMaxi Imum

40

30

&

; : ﬁccbinery
’_T Space
|
. s SRR

20

4.0

2 3 4 5 6 7 8 ) 10

~————~  Net refrigerated ' capacity metres 5 10_'3

11

12 13 14 15

Fig.s (b



RONGGO
Line

RONGGO
Line

RONGGO
Text Box
5,3


FULL SCANTUNG VESSELS

% 5 ol | T
NI s 1 DECK R DIEJL»- i 8 § 40
N 241 il e 20DECKS -80
R \ STEEL COEFFICIENT cs=__’$(_ B o . 3 DECKS HRY
NN S:STEEL WEIGHTIN TONS +-r1 - ~ i ¥ et SN
NN +BsD+ ERE ' T N o 2
\ep\ \‘\ - K LQAD 1OCOTIONS (FT)J G v i T % i J o \ \\ R —— e K \ 2
NN & A [ { : .l \\.' ‘J\ 1 }Q. i N C 1 N (_:*-"'" o \\\\
NN | EEE RN Ny ANNEEE o N = NN
< T SN T T s S [ S — S e e S ENEN
\\ — AWAN —— e ; £ = —+ - ; = =
3% S CNmEE s Ruliiis: spagememts “
N .| \———-———-:——' ey Eotide %l L L ki Wi g3 N
NN i S — | ALL-WELDED stiPs. R e NS
Y .( TIWHEN K£3000:<a.21% DEDUCTION IN WE/GHT o S 0 s b 0./‘LONG BRIDGE B
N 2t o KR S000 e 105 ety i ot A T QAN
60 70 80 ‘ s #edar i F i !31_—([7_— R AW Ny
5000 10000 15000 TS A ,,71‘!,l e i i | N
K % o . : 20000 _-FT400 2 5000 1000 15000 S P Q
R S R S R M W) — o0 0000 oo 20000 " pp [ & 7040
m/j{g\\\ g\ \ 1};,:-] b T L T LT ™ | e — e 60_m %1000 | K
5 D CK g : R = L R B B o
OO e :HEIGHT OF CENTRE OF GRAVITY ABOVE KEEL‘Z'Dgcf(S' Lj# e :.-'JDECKSJ.r 114 PV
7; NN el o:0€PTH 0 uppER DECK | | ) T T i o
7 NN % L:LENGTH BETWEEN PP il b B PE gl SORRG L AT | BRsie e
e \\\ \\\\Q TSN\ [ Tadx EREcTions | ».\\\‘\‘7"%‘;"9’* o Eie A . [T o sl
b NNE =] B | omEn s URET B b, B AR F=RH $
@ A\ N N~ ~ D"p2 | [ e 1 | & b : L Lol .
AN = Lt ~] ~*j""7"?oiEkfcr/oﬁs Lol leebpeni | 20% SEEEONE S 7
A — [ >, £ - \\ \ _________.,—.—-—‘—-': ihi i : T i 4
% A N ——/’/:/72 20| ERECTIONS TN 8 e ! bk e s FLusH pEck] | ;
- LAl L B : o
L N FTAA ] L\\\ES 3 2 ——F T§H [DECK I' ALL-WELDED SHIPS. e 2
) 'L;" .. //// 7 s i L<300':%TO BE INCREASED 057 g
4 - < S oo '
g T Nb____,j FIUSH DECK L2300 :% TO BE INCREASED UNIFORMLY 1-2% 3 @
7080100 reeT 200 - B R GNET Y FE RS §
[ s Z - 400 500 \ Mo0feer. 200 Lo 00 400 500 oni oy ' ' T Wa
_50m __fo0 125 150 175 ) ’ . EEEN 02000 . .300 0 500 60 70 80
m 75 00 125 150 175 o35 100 125 150 75 L
o
: 2
3 53
: =
&
=




_SL._

COMPLETE SUPERSTRUCTURE VESSELS

\6\-00\11 e O B R Y bl o [CL 60\6\-cg
. st A 2 DECKS IDECKS s NG
R 4 T | STEEL COEFFICIENT. Cs=-3 S0
YRR S:STEEL WEIGHT IN TONS (4 1900 o) — FLUSH DECK R
S ANNNWLN KkaL282D+ ERECTIONS (FT‘?\ — 207 LONG BRIDGE .\\\\‘
b | 700 L pr N e
ATN N\ 2 HEEBNN % uin L LA
L AN TN gl b Sy = T T +1 R
ol NN N 101 \\\ 1 ) ~— T \\\
&% NN NN\ | éxterpolated 15 AR I - == o
3 N e 0 S 1 W — — —— I
o N N / = — bR
] ANl ks B i R
RS i ALL-WELDED SHIPS: St
L &8 WITH AND WITHOUT ERECTIONS WITH K<8000:205-22 % DEDUCTION IN WEIGHT \i\
AN /vo DECKHOUSES INCLUDED -~ K>8000:185-195% . =-o=  -u- wu- <
3% HHH'H'H - MG JH!HHHHHHHHJ TR
70 _-80 10000 15000 20000 Fjpg 5000 " 10000 15000 20000 FVpy [60 70 0
K 10 20 30 40 50 60 _mb.1000 10 20 30 40 50 60 _m*1000 | K
A & B IR R PNET T N R S AR o
L1 2 DECK 3 DECKS L1
: T8 5 e:HEIGHT OF CENTRE OF GRAVITY ABOVE KEEL T T T 5
8% O:DEPTH TO SHELTER DECK B A
or L: LENGTH BETWEEN PP L
M i ] ' : v %
47 a Lo 2N 2% il
// e~ s L : | o L 15\ e //
% [T+ [40% lona Brivg fe % LONG sR’/ZLaf o ——=/
VT e N AT
/,/ : e 0% 1ONG r e il ® o N1 ///
Vi I T )=C By === T TP TPl
s ™ 5 o A LW [V
/ / \.\ I : fils T L= 24 \\\ /, = — 2 /)/
1A R RN S = N )%
% . vy
14 ALL WELDED SHIPS : DTO BE /NCREASED 05% ALL -WELDED SHIPS : 570 BE INCREASED 1% e
Ge) / 5
il W0OFEET( 200" 300 , 500 60 70 .
som _ 75 100 150 175 - {L

Bl
NHJHAMLNO




ONTWERPEN 3

43a :

| t
ADDITIONAL STEEL WEIGHT DUE =
TO SEAMS AND BUTTS (IN PER b e
CENT OF NET STEEL) i ~s

: //

5
I
\

o > J
// 3 w‘/’ — EMs ONLY® : 5
l " y{SSELS ™ 4
: L u7LING VW/,ﬁpcnsz.
FULL /&%Hnﬂ? ﬂ
: I' LENGTH  FT. L
200 300 400 500 600
Fig. 1
:
3 ; i T T h
0| *%4s STEEL WEIGHT OF
" ‘ ERECTIONS
130 T T T gL :

P
DS 5 A e _|_sHor| BRiDGE

FORECASTLE

3

: 3
50 1 1 1 L 2 1 S N A V.OL U'it H.
0 100 20 Joo 400 500 600 700 800 900 000

Fd gl




ONTWERPEN ;
43d : P

e ———

Raben geeft verder nog de volgende details omtrent het staalgewicht :
(Tonnen & 1000 kg) - (L, B en H in voetén)

A}

SRR WL

1) Nagelkoppen en vulstukken 3% St. gew bij L <.300%
Nagelkoppen en vulstukken 334% St. gew bij : L. 29300
. 2) Tunnelgewicht bij E.S. schepen ( %% - 12) ton, geklonken B2 150!
Tunnelgewicht bij E.S. schepen ( f% - 10) ton, gelast L Z:1508
' ; i 2L < 4
Tunnelgewicht bij E.S. schepen ( ifﬁr) ton, geklonken L 150
; P 2L 2¢ e
Tunnelgewicht bij E.S. schepen ( 120 ) ton, gelast L 150
k ‘ . L 3
3) Fundatieplaten voor machines ( IE; - 8) ton, geklonken bij Lz 150
Fundafieplaten voor machines ( E%; = @) ton, gelast 'bij Iis 271507
¥ : 2L, T ey
Fundatieplaten voor machines (-73-) ton, geklonken bij L 450 \
. &
: $ 2L b
Fundatieplaten voor machines (?if ) ton, gelast bij B y150)
L x B.x H2
4) Gewichten der dwarsschotten 7 ton, geklonken
; 14 x 10
&
L B H :
Gewichten der dwarsschotten ( 3 > ey 1) ton, gelast,
: 5. x 10

5) Verschansingen van 1,07 m hoog: 164 kg/m, geklonken
Verschansingen van 1,07 m hoog: 138 kg/m, gelast.
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