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Akira TANAKA and Yasunori IwAsAKI

Summary

The propulsive performance on the ships with twin-skeg stern has not been clarified.
This report deals with researches concerning the effect of variation in skeg’s position and in

skeg’s tunnel between twin skegs upon the propulsive performance.

The main results obtained from model tests are as follows:

(1) Residuary resistance coefficient 7x increases with the increase of distance from skeg centerline
to ship centerline.

(2) Wake fraction Wy decreases with the increase of distance from skeg centerline to ship
centerline.

(3) The ship with twin-skeg stern has superior propulsive performance than ordinary twin screw
ship with bossings.

(4) Inthe range of the tests, inward rotation of propeller showed better propulsive performance
for two twin-screw ships with ordinary bossings and with twin-skeg stern, and triple-screw
ship.

(5) Shaft horse power of ships under fully loaded condition and at ships speed 20 knots, are
as follows:

1) Single-screw ship .vvvviiirerinierereinnannns 38,400 SHP

2) Triple-screw ship ....covviiiiiiii i, 37,100 SHP

3) Twin-screw with twin-skeg stern.............. 34,450 SHP

4) Twin-screw ship with ordinary bossings........ 37,850 SHP

(6) The wake distribution is different at the inside and the outside of skegs.
The direction of flow is nearly upwards at inside of skeg, but, toward to a skeg at outside
of skeg, especially horizontal near the skeg.
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Table 1 Principal particulars of the ships

25

0295 0291 0313 0312 0334 | 0345A | 0345B I 0345C | 0345D 0296
M.S. No. single st:::;lv t.win screw triple
SCIEW |1 csing) (twin-skeg stern) screw
Lpp (m)* 8.200 5.8000 8.2000
Lpwr (m) Lppx1.0222
Lerp|B 6.00
Bld 3.75
Cg 0.702 | 0.703 | 0.703 | 0.702 | 0.703 | 0.710 | 0.706 | 0.699 | 0.699 | 0.702
Cp 0.711 | 0.712{ 0.712 | 0.711| 0.712| 0.719| 0.715| 0.708 | 0.708 | 0.711
Cu 0.987
loB (% of Lpp) |—0.919 |{—0.837 {—0.823 |—0.871 (—0.840 |—0.453 |—0.643 |—1.023 |—1.055 |[—0.955
Bulb area: 6.84% of Ay, length: 2.04% of Lpp, immersion: 72.5% of drun
bossing 25% E 20% E 15% B* bossing
Remarks angle = " angle
30° S.S. ¥ ’s.s. 11,]8.8. 11/;|  S.S. 2t/,%s 30°
Load condition Full load condition
dy (m) 0.3644 0.2578 0.3644
Trim (m) 0
7 (m®) 2.8719| 1.0200, 1.0168| 1.0156, 1.0162] 1.0261} 1.0216{ 1.0115 1.0105| 2.8744
S (m?) 13.0510| 6.7437| 7.2482| 7.0706| 7.0142] 6.9395 6.9750, 7.0373] 7.0403| 13.4062
Load condition 80% load condition
dy (m) 0.2977, 0.2122 0.2102] 0.2107 0.2122 0.2984
Trim (m) 0.0628] 0.0444 0.0435 0.0628
V (m?) 2.2979 0.8166, 0.8135 0.8126| 0.8131| 0.8210, 0.8174] 0.8093 0.8085 2.3008
S (m?) 11.8653] 6.1907| 6.5777| 6.4270| 6.3623 6.2718| 6.2906| 6.3962] 6.3993 12.2072

*1 Full scale 270 m

*2

The figure shows the distance from ship center line to skeg center line.
The S.S. shows the starting point where the tunnel’s top rises.
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Table 2 Particulars of the propellers
M.P.NC. 5066
Single screw s'l:::elx Triple screw 0.3 Rn{= n034%)
=5.19x10°
M.P. No. 0066 | 0192 | 0132 0161 0162%
Diameter (m) | 0.2242 | 0.2500 | 0.1552 | 0.2035 | 0.1700 o8
Boss ratio 0.184 0.180 R d N
o
Pitch ratio 0.6861 | 1.00 0.733 0.88 1.11 Q_z:_ 0.5)
E.AR. 0.6495 | 0.60 0.720 0.70 0.55 .
B.T.R. 0.0604 0.050 %4
Angle of rake | 9°-46’ | 7°-30’ 0° 03
No. of blades 5 01
Blade section | MAU | SRI-B | AU MAU J=ih f oz
. 0.2 0.3 0.4 05
center wing 1 L L |
propeller | propeller Fig. 3 A Characteristics of pro-
peller for single screw
ship, in open water
M.P.NQ. 0192 (dia. of propeller 0.2242
Rn(=n0¥%)=5.50 x10% m)
06
0.5 < M.P.NO.0132
N 0.4 Rn(=nD%%)=3.59x10°
=
%3
0.4 & N 0
4 g
g 4 o3 > N R Os
5 3 asf Z
o3 e NS
x
o K4 06!
=4
0]
. 2% 0s
Q. o m e
0.2 N 03] = o8
\
» Y 04
4 & L
LYY 04] nS
03 V% 0.3
= 4
0.1 0.1, N
02 02
01
J=v,/h0 0.1
0‘1‘ 0l2 0.]3 014 0.15 0.16 017 Qlﬂ QIQ 11.0 =y /’\D
0.]1 0.I 2 0.13 Q. llo 0,[5 0.[6 0.[7 0
Fig. 3 B Characteristics of propeller for single

screw ship, in open water (dia. of
propeller 0.250 m)

Fig. 8 C Characteristics of propeller for
twin screw ship, in open water
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M.P.NO. 0161
UH]
Rn(=n020)=5.58 x10°
04
0.3
g a7,
@ 0§
<
02 08
8
04]
0.3
01 -
02
0.1
J=V/h0 -
02 03 04 05 06 07 08 09
0 1 1 1 1 1 1 | 1

Fig. 3D Characteristics of ecnter propeller for
triple screw ship, in open water

% Fig. 3A, 3B, 3C, 3D X 3E &FRT.
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Fig. 3E Characteristics of wing propeller for
triple screw ship, in open water
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M.S. 0295 M.S. 0291 M.S. 0296

(1 whip) (2 #hiR) (3 HhiR)
Full Load  0.21 0.18 0.20
80% Load  0.23 0.20 0.22
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I L L B B B L L L
FULL LOAD CONDITION 80% LOAD CONDITION
FULL LOAD 80% LOAD
———— M.5.0295 (SINGLE SCREW) 021 023
—_— M.5.0291 (TWIN SCREW, BOSSING TYPE) o.l8 0.20
—_——— M.5.0334 [TWIN SCREW. TWIN-SKEG STERN]  0.17 0.19
———————— M.S. 0296 (TRIPLE SCREW) 020 022
lo.0cs ]
B = ]
= T -
L. e - - —
lo_ / B
Q10 ois N 0.20 025 0i0 os ™ oz 0.25
oo d e b Lo b v b g d
Fig. 4 Comparison of 7 among single, twin and triple screw ships
T T T T T T T T T T T T T T
T T T T T T T T I
FULL LOAD CONDITION. 80% LOAD CONDITION.
M.5.0295 (SINGLE SCREW)
——— M.S. 0291 (TWIN SCREW, BOSSING TYPE }
———— M.S.0334 (TWIN SCREW, TWIN-SKEG STERN:
——————— M.S. 0296 (TRWPLE SCREW)
0005 _
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e e -
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. i | | ' ' |
AN T TN T N T T A S S [T T S N B S A B B A A

Fig. 5 Comparison of 7g among single, twin and triple screw shihs
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FULL LOAD CONDITION 80% LOAD CONDITION
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Fig. 6 Results of self-propulsion tests (single screw ship)

5.1.1.3 Ky ¥ v 7R 2 MO HTRER (M.S.
0291)

Ry v /W2 Gfh (M.S. 0291) o HAARER
% Fig. 7 wiido. 7 r~5OEEEFMIINE D TH
503, HEREBIC BV TOLHE ) OREBEZT- .
iz, twin-skeg stern 2 #EAREY (M.S. 0334) o
B OEEEARAE Fa=0.21 35 X 0% 80 %dr KA Fr=0.22
DREHLALTH S,

Ry vV 7OBRMIAEIR0° THB, 7RO
EliEFMENE D LR ICEL S L, HMERD
HT 1—wr D& 15% % Z X 5KMERENETT
B, AFAMRLDHRE ¢ LT e RFIPEE T B
IO T v _FEEHER % T RER, BREL
T, HEESR 9 AR ROBMITIZERY LTETFL
7o

Ry v F8H» 5 twin-skeg stern RANCES &,
PEREAEY 10% BEImL, A7 A MRS 5%
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0.21), 80% load JRAE (Fa=0.22) 12351 % EIHIER
LDEEX I TICHRT, (Table 3)

7 e RFAED) BXO twin-skeg stern 2 Hiff
(7R RFHED) OERTONT, WERE (Fa=

T T I T 1T T T ' T T 7 T l [ T I T 1T 1T 17
FULL LOAD CONDITION 80% LOAD CONDITION
INWARD TURNING OUTWARD TURNING
B M.S. 0291 (TWIN SCREW, BOSSING TYPE )
o A M.S. 0334 (TWIN SCREW, TWIN-SKEG STERN) —
11 11 |
R [
L0 :._--——4_;;—;—;":3‘—""‘; 1.0 /_JL_._—O-———- |
10.9 109 ]
0.8 08 .
o o]

o7 7 or 7

R —
06 e 06 _
0.7 0.7 .
06 LR 06 K )
105 10.5 _
109 09 _

l._
08 -t 8 08 ! o
______________ -
0.7 07 —
10.8 _________1'_!/1__3 ——————— o7 I-ws .
07 05 ° |
06 . ° 05 _
ois " o020 025 ois " o020 025
N AR SRR A . S RSSO B A AT AR

Fig. 7 Results of self-propulsion tests (twin-screw ship)

Table 3 Comparison of self-propulsion factors among single, twin and triple screw ships
Full Load, F»=0.21 809% Load, F»=0.22

0295 0291 0296 0334 0295 0291 0296 0334
) twin twin - twin twin
M.S single | screw . screw M.S single | screw . screw
screw ship trlplstiliscrew ship screw ship trip lsiiscrew ship
ship | (bossing p (twin-skeg ship | (bossing p (twin-skeg
type) stern) type) stern)
TR .00423  .00414 .00405 .00420 7R .00423| .00410, .00380 .00417
7 1088 | 1002 |Gp T O | 1002 7 [ 1025 | 1002 |Ghp 1O 1002
1-¢ .823 .785 776 .838 1—-¢ .812 .785 770 .821
1—wr | 608 | 692 |\p STEI ess 1—wr | 582 | 687 |Sp Sob| .62
7 772 .668 .718 757 7 .791 .680 .738 .753
C.P.: center propeller, W.P.: wing propeller (inward turning)
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LA L L B LI L L B
FULL LOAD CONDITION 80% LOAD CONDITION
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Fig. 8 Results of self-propulsion tests (triple screw ship)
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g B @ 15% & L7z M.S. 0334, 20% * L7 M.S.

0312 B X 25% & L7z M.S. 0313 o 3 EOKHER
BRoOFGRE LT, FRIENGEK 72 % Fig. 9277,

REIERL X D ki 3 EORREEGRK K offi%,
Ry v 7R 2 Wi (M.S. 0291) offi & L <L
TRt

I]IIIIIj_IIIIIIIII

FULL LOAD CONDITION
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Fig. 9 Results of resistance tests (twin-skeg stern)



M.S. 0334 0312 0313 0291
Skey £iE 15% B 20% B 25% B —
Full Load 0.17 0.18 0.21 0.18
80% Load 0.19 0.20 0.23 0.20
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0 K Offiz v TRk ik & L,
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o b HB) OEIEHE L > TWd,

FIRIEPRE 72 B, K LR, skeg fr@Esst
MicBsE b0 ML TVWS, +0 RIX, Rk
g, Fu=0.21 T, skeg fiE5 b » & R (15% B)
DA M.S. 0334 DOffic 5T, MUl
L7z o THY 8% oML Cwb, E7z, ZOHEEE
(Fr=0.21) iH\WVTi, Koo v /828R (MS.
0291) @ 7z 1%, 131E, M.S. 0334 (15% B) @ g i
FEL\e %7z, skeg MBEZALT DHE, BBEH
MEe—Fie Lotk b, skeg frES D » & 5MA
whHd MS. 03137 v —2a5 1 vk S.S. 2Y: &
D12 £TOD) OEE——FBOHLDDEHL HH—
b, WO —NEE2bh5,

DX, BMEROFR, BEMEREZIELT LD T
Fig. 10 ikd, chizk s d, {hifEix, skeg fir
BB AL S BT Lich o TR LT
Lo 7272, skeg OALED 15% B (b » & dipfkh.L
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Ew) o M.S. 0334 & 20% B o M.S. 0312 of
MROXICL BT, 20% B o M.S. 0312 & 25%
B o MS. 0313 offiftRoESKEV, Tihbb,
skeg ALEASHRARPLIZIT-SL & & DT KR wr X
WL T %528, B5BEChDE, £otmo L
PR o TWB L Ebh b, i, A7 A MR
DR EE, skeg frBDOZE(LIC & B A/NOBIES, —i%
BNZ 55 &, ISIFRERROA/NEREFIE LTV S,
T rRZ R, skeg fiEBIC X B LIRS RE
Vo b, KIREBICIE, Ky v /R 2 iR (M.S.
0291) DESHEHMTIEALTH %,

7 e 7 OEEEAEELIRIBAOEMERD
g% Fig. 11 wiRd, chicxss, 3L, 7
w7 OEERFENED 2 SHE D kT sz &
ZXoT, HiRBEXIUR SR FEAEKEL, 200
BEIbH-TH, LdTRIL, TeRIYRLITH
MERLTW5, %7, Fig. 10 [k, Fig. 11 ol
PID Ry v/ 2 i (M.S. 0291) OfFR1E
HEIhTw5, (Fy=0.21)

DEoR»s, 7 r5OREEEH O 05
53, Zo twin-skeg stern AR, Ko v /SRR
B BT, —figic, HERAEML, 27 A ME
DEBEBETLTVSZ 28bh 5%, EBRELTIE,
T r RS OEEEFIBNE D D4, M.S. 0334 (skeg
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fAZ MLS. 0291 12 B5RT 10% % Z 2 5Hn%& 5
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Fig. 10 Self-propulsion factors of twin-skeg stern ships (1)
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T T 1T l T T l
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Fig. 11 Self-propulsion factors of
twin-skeg stern ships (2)

]./77:0 —‘75; 7":"\05@@%375@5’5*@‘9%1“3’5&,
WIE Y oawe L H_T, M.S. 0334 (15% B) Tix
¥ 10% DHEEFIROET 2R T,

£fho EHP 3 Xu* DHP fifg% Fig. 12 ik 5id,
X5z, Hghic skeg friE#% & » ¢, EHP, DHP, 7g
BIUCEMERS L, MEUIRE (Fr=0.21) 5 X 0°80%
4y KEB (Fr=0.22) it oWTEAL, Fig. 13 &R
To (2L, 7 v 35 oEEEHARNED OBE)
twin-skeg stern 2 B skeg fiBERZE{LT BT &IT
L BREREK, Ko v /828R E OB S5
TH55, UTiT, 7rxFOREEFHEZNED & L
o & ERMomIRABIC R T 5 18~22 7 » + D EHP,
DHP, RPM, 5, 1—¢ XX 1—wr O (EF 270
A r=—0.0002, 1—ws/l—wu=1.0) 2RT,
(Table 4)
® o v 72 AN (M.S. 0291) 1z 5T, M.S.
0334 (skeg HriE 15%) 28 EHP oiéhnicd»»bd
F, HEESER » oMLtk b X &\ DHP %7RL
TndZeBbhrbd,
5.1.3 twin-skeg stern 2 #iifff® tunnel top line ®»
ZELHHEMEHEREIC U T R (MLS. 0345 A,
M.S. 0345B, M.S. 0345C 330t M.S,
0345 D)
ELD skeg Ol “tunnel” F{d top line HR

m,

I D I

L=270m,

|10 13 14 15 16 17 I8

l

B=45m Ce=0.70
FULL LOAD CONDITION

fAs = 105 thousand ton

dm = 120 m, even keel

dia. of propeller = 7.22m {inward turning}

distance skeg & from ship & !
— — 15%8 / -
_— 20% B /
| —_— 25%8B , / |
aCr =-0.0002

1-¥§ / 1-Wi = .OO

SPEED OF SHIP (knots), Vs

19

[ I

20 21 22 23 24 25

I I B

Fig. 12 A Power curves of twin-skeg stern ships (full load condition)
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dia. of propeller =

distance of skeg ¢. from ship €&

15%8
— 20%8B /
———— 25%8B
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Fig. 12B Power curves of twin-skeg stern ships (80% load condition)
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INWARD TURNING

L = OUTWARD TURNING
0.005
9"005@ I [0004 & R
locos*o 6 T —" [o00a
HL AN
.......... e &
Lo & &= ” DAY 2 1.0 T
102 09
_____ Lo b
P e e | -t
los = 08 < "/”/o—o-——_'——‘J
g 1+ & _____ -
== - A .
lo7
107 7
- W4
(o - T
§ £
o6 ~ 106 —
150.000 [50.000
& I
a a o\
* L >
a
& g
40.000 140,000
1
ENP 322
30.000 130.000
Distance from ship centerline 1o skeg centerline Distance from ship centerline to skeg centerline
11%B 15%8 ZOTB 25%8B 11%8 ISTB 201%5 251'/.
M.0291 MO334 MO3I2 MO313 MO291 MO334 MO312 MO313

Fig. 13 Relation between self-propulsion factors etc. and skeg’s position
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Table 4 Comparison of powers and self-propulsion factors of twin-screw ship with skeg stern.
Lpps=270.0m, B=45.0m, d=12.0 m, 4y=105,000 ton (Fall Load, Inward turning)

M. 0334 M. 0312 | M. 0313 M. 0291
Nurg?errnsggstype Twin-skeg stern Normal-form stern
159, B* 20% B* ‘ 259 B* (bossing type)
Appendages Twin rudders, bilge keels, and twin skeg 11211:, ;i(éd%sgsilﬁlggse
Speed
(knot’s)
EHP 18 18,000 18,600 19,400 17,800
19 22,100 22,900 24,000 21,600
20 26,600 27,600 29,000 26,000
21 31,500 32,700 34,500 30,800
22 37,200 38,600 40,800 36,300
DHP 18 23,200 24,600 26,500 25,500
19 28,600 30,200 32,700 31,400
20 34,800 36,900 39,800 38,200
21 41,500 44,300 47,500 45,200
22 49,200 52,500 56,400 53,500
RPM 18 88.9 90.0 93.2 92.1
19 95.0 96.3 99.6 98.2
20 101.0 102.5 105.9 104.6
21 107.0 108.8 112.2 110.7
22 113.3 115.2 118.8 117.0
7 18 0.772 .756 .733 .690
19 .768 .753 .731 .687
20 .763 .748 .729 .685
21 .759 .742 727 .681
22 .752 .735 724 .677
1-¢ 18 .840 .832 .845 .788
19 .840 .832 .845 787
20 .839 .831 .845 .786
21 .838 .830 .845 .785
22 .837 .829 .845 .783
1—wr 18 .633 .638 .675 .668
19 .637 .641 .676 .671
20 .640 .644 .677 .673
21 .644 .648 .680 .675
22 .648 .653 .683 .677

* Distance of skeg centerline from ship centerline.

21/, DA M.S. 0345 C, M.S. 0345 C @ tunnel
ciTE SS. 1Y 225 SS. 2 fiEFECoOMo 7
VAT A VEDLHEIDRAARE S M.S. 0345D ©

E#AE (B.L) LETAZIBRELT 584, £0
Ead o & bHET S8 1Y, T HERES M.S.
0345 A, 2w S.S. 11, o4 s M.S. 0345 B, S.S.
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% The S.S. shows the starting point where the lunneis top rises.

Fig. 14 Results of resistance tests (twin-skeg stern ship)
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%The SS. shows the starting pont where the tunnefs top rises.
Fig. 15 Trim and mean sinkage (twin-skeg
stern ship)

bHb, Thb&Me, IEEF T, M.S.0345B & M.S.
0345C Dffiic A% S.S. 2 oo M.S. 0334 (R
A wHBL, RAEHEK 72 & Fig. 144, b
U 2% ihiRE Fig. 15 WRd,

FrEEXN 5580, tunnel top line & B.L. X DASH
BRIH B DI Lt - T, BIKEERK K Ok
WOT 5, £D K OEZUTFICRT.

M.S. 0345A 0345B 0334 0345C
S.8.* 1Ys 1z 2 22

Full Load 0.24 0.21 0.17 0.15
80% Load 0.26 0.23 0.19 0.17

* The S.S. shows the starting point where

the tunnel’s top rises.

TERARBUR K e ix, M.S. 0345 A o LgdiE TR
PEHTH LR, B OB OVTIE, KEhER
e FIRIEVURE 72 13, FRELD,
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Fig. 16 Self-propulsion factors
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of twin-skeg stern ships (1)
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Fig. 17 Self-propulsion factors of twin-
skeg stern ships (2)
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L=270m, B=45m

FULL LOAD CONDITION
100,000 As = 105 thousond ton / 1
dm = 12m  even keel ;
dia of propeller = 7.22m (inward turning) /I
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% The SS. shows the starting point where the tunnel's top rises.
Fig. 18 A Power curves of twin-skeg stern ships (full load condition)
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% The SS. shows the starting point where the tunnel's top rises.
Fig. 18 B Power curves of twin-skeg stern ships (80% load condition)
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Fig. 19 Relation between self-propulsion factors etc. and starting point
of skeg-tunnel. (The S.S. shows the starting point where the
tunnel’s top rises.

Table 5 Comparison of powers anp self-propulsion factors of twin-screw ship with skeg stern

Full load, Vig'=21.23 kts. (F,=0.21)

80% Ay load, Vi'=22.24 kts. (Fy=0.22)

M.S. 0345A | 0345B 0334 0345C M.S. 0345A | 0345B 0334 0345C
S.S.* 1Y, 1Ys 2 2i/s S.S.* 1t/ 1 2 22
dg (ton) | 106,100 | 105,634 | 105,080 | 104,586 ds (ton) | 84,890 | 84,517 | 84,073 | 83,680

EHP 36,779 | 34,477 | 32,765 | 32,266 EHP 37,437 | 34,954 | 33,138 | 32,713
DHP 49,609 | 46,310 | 43,341 | 43,737 DHP 51,169 | 47,031 | 44,008 | 44,031

R 1.008 1.008 1.002 1.008 r 0.997 0.997 1.002 1.011
1-¢ 0.785 0.807 0.838 0.832 1-¢ 0.772 0.799 0.822 0.823
l—wr 0.585 0.620 0.645 0.666 1—wr 0.588 0.618 0.642 0.663
i 0.741 0.744 0.756 0.738 i 0.732 0.743 0.753 0.743

* The S.S. shows the starting point where the tunnel’s top rises.

L, FRIGHKE® D - L DR M.S. 0345 A (384
K& S.S. 1Ys) OHPETDH, LORIK 0.6% BET

Do

5.1.4 £#EMRMOKT

AR X DS oh i fERe b LT, 18R, 26
W (Fo v 7R, 26H0 (twin-skeg stern) ¥ X
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FHRROMBCMEDRAER LT %,
screw aparture:

propeller tip ~ hull = 30% Dp

propeller tip ~ base line = 100 mm

& it &
TEEOREE, EHEHID MCO 283Gt H & T %, &
fRo MCO X, fEfivgEE 12t 90% MCO,
15% sea margin ‘T 20 knots &\ 5 &
Do HMOFIARF I HE T, Bk %
Table 8 iz73¥, 7eds, 3dhillL, v & —-
TrRFREFEND 0% &, V4V T
7S HEx 25% BZIHEHOL LTE L,

¢) HRALETrRFHHRE

MAU 5 EOv ) —XF v+ — P AV

1 R OHEE, HRORELS 2 HHOEE T r
~<3Z (M.P. 0066, Dp=0.2242 m 35 X 8 M.P. 0192,
Dp=0.2500m) £2>WT BB % T- TV 50D
T, &4 OKMEABRKEREEALT, Fe

b)

o= L

N7 AXA
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FfTolte R L AT eRSFOERETELTET,
(Table 6)
() ZEMEBhHE

2 Wk (re X—R) X Y Tl Table 7 23R
FTHERKEHWCCERE I OHEZTT - 1.

R, BEEFEREY -V~ Do RE2H
Vv, l—ws'l—wy (=) FRIFEDF v — PO X
LEENE, EEMHE 1w=0.980 £ L1,

7 r T Bk fethiy, MAU o) —X - F 4
-t Xy, @R Q) oTVrRFEHHTLHD%R
kbt 72, BMRBRICHEH L BRI TR RT L
EPBET R 7 L0, EROEVI X5 EMER
DEDEEEIT 720

HERIRAE 35 XU 80% load RAED HEE K JyHhiR
%, Fig. 20 A %Xt Fig. 20B w7 ¥, &F, =
i MCO %, iiikig<, #idsE7] 20 koots,
90% MCO, 10% sea margin & LTk TEICHR
3, (Table 8)

Table 6 Dimensions of propellers

Single screw ship Twin-screw ship Triple screw ship
M.S. No. 0295 0291 0334 0296
M.P. 0066 | M.P. 0192 | Bossing type |Twin-skeg stern| Center propeller | Wing propeller

Diameter (m) 7.70 7.30 7.70 7.20 5.60
Pitch ratio 0.822 0.830 0.968 0.955 1.002 1.000
E.AR. 0.833 0.821 0.627 0.542 0.594 0.499
No. of blade 5

Blade section MAU

Table 7 ACr and e; among single, twin and triple screw ships

Single screw ship Twin-screw ship Triple screw ship
M.S. No. 0295 0291 0334 0296
M.P. 0066 I M.P. 0192 | Bossing type |Twin-skeg sternICenter propeller’ Wing propeller
Full ACr —0.2x1078
load 1—wg'/l—wy 1.215 | 1.161 l 1.111 ‘ 1.139 ( 1.121 ‘ 1.097
80% ACr —0.2x107®
load 1 _ s/ 1— w3 1.270 [ 1.207 ’ 1.130 ‘ 1.160 ’ 1.139 ' 1.119

Suffix “S” shows “ship”, and “M” shows ““model .
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I I I | B
159]
L=270m, B=45m, Cs=0.70
pao0 FULL LOAD CONDITION —

AS = 105,000 ton

= 20,000 Q. dpm w12 m, even keel —

o xI

o [Vp]

/" Single (MPNO. 0066)
/ —— e —Single(MPNQ. 0192)
130,000 ~ —— ———Bossing Type Twin
// ———-——Twin Skeg Stern
SPEED OF SHIP(knot ),V3 ——-=-—Tripple
1 |8 1 |9 2l0 2|1 212 2I3

Fig. 20 A Power curves and propeller revolution curves (full load condition)

50

l | | l I l
150/80,000 ]
L=270m,B=45m,Cs=0.70
80°% LOAD CONDITION
70,000 |
As 'S 84,000 ton L
= o dm = 9.8m,2.0m trim by stern o
a. I
160,000y /-
wing propefler, //
100 ‘_/_/..\-'- =
150,000 _ / -
140,000 —]
Single (MPNQ 0066)
50/30,000 —--— Single (MPNO 0192)]
- ———— BossingType Twin
—-—— Twin Skeg Stern
y/' —m— Triple
120,000 -~ SPEED OF SHIP (knot), Vs _
1'8 1[9 210 211 2'2 2|3

Fig. 20 B Power curves and propeller revolution curves (80% load condition)
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Table 8 Powers among single, twin and triple screw ships

45

Single screw ship Twin screw ship Triple screw ship
M.S. No. 0295 0291 0334 0296
M.P. 0066 | M.P. 0192 | Bossing type |Twin-skeg stern/Center propeller| Wing propeller

SHPr (survice) 38,600 38,400 2x18,925 2Xx17,225 18,550 2x 9,275
SHPr (MCO) 49, 320 49,070 2%24,180 2x22,010 23,700 2x11,850
N (RPM, MCO) 116.9 116.1 96.6 87.8 96.1 117.9
Vs (knots, MCO) | 21.4 21.4 21.4 21.4 21.4
Ratio of SHPr 1.000 0.995 0.981 0.893 0.961

722U, SHPr 3 &FEEHNNEZR Db L, ratio of
SHPr %, 1#ffs (M.P. 0066) @ SHPr L&fd
SHPr Lt Th b,

1 EfRO%HE, EEORS 2EO 7 v 7 THH
RBREToTVEY, HEOEZXDLZBELRZTTS
L, WTFhoKERRERZECLTD, §LAL
RUREEAEO R,

18RI BRT, o ¥ v 782 BRI 2%,

twin-skeg stern 2 #fAIZEY 11%, 3 HARIZEY 4%
FIEBNBMEL o T,

ZOMRBEOBEWIZ X 5ENERONRE, i 20
knots TH# L CTTEIRT, (Table 9)

2 #h, 3 EMRICTHE, TRARFHE D 221
i bR ELTWS, ZOHEME, Trex3s
1 @YD OREEIMET T 520 TH 5,

Lil, —F5T, btick v AE®ES EHP »

Table 9 Powers and self-propulsion factors among single, twin and triple screw ships
(full load condition, Vg=20 knots)

Single screw ship Twin screw ship Triple screw ship
M.S. No. 0295 0291 0334 0296
M.P. 0066 | M.P. 0192 | Bossing type |T'win-skeg stern|Center propeller| Wing propeller
rr % 10 3.98 3.88 3.91 3.74
EHP 25,480 25,990 26,520 25,360
Ratio of EHP 1.000 1.020 1.041 0.995
RS 1.021 1.039 0.999 0.999 1.017 0.962
1—-ts 0.814 0.816 0.786 0.847 0.784 0.777
1-wg 0.662 0.676 0.766 0.754 0.780 0.779
Ng=1—tg/l—wsg 1.230 1.207 1.026 1.123 1.005 0.997
Ratio of 1/7g 1.000 1.019 1.199 1.095 1.224 1.234
o 0.536 0.539 0.683 0.700 0.682 0.726
7 0.673 0.676 0.700 0.785 0.697
Ratio of 1/p 1.000 0.996 0.961 0.857 0.966

Suffix “S” shows “ship”.
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WML, TeRIHRIE 2 LRBEHR 7 BETT
BIEMICH B, Ky v /2 8RR 3 HAR T,
RFE Tr ORTERKEVD, TrFHR
7o O] EOENTE, 1 FiRICA 2R IR E
M, twin-skeg stern 2 BN TIE 1—¢ XK o ¥
v 782 RS 3 EARIC < ST X h TR
R g B kL, 1#pextT 2ESoRRR
BRELMBLEFZ 5,

80% load REETH, WMTIRAE & IZITRBRDOHFE
MBS hiz, T#& Table 10 iz, 80% load kA& T
#ivmE S Vs=20.95knots (1 #h#y M.S. 0295x
M.S. 0066 @ 80% load KEEDHiMEES) L5k
WEN B I REE, AMERZTT,

ST - 1B IR OFER, MR8 XU 80%
load JKEBDFHT, 1EHRIC HRT, Ko v/
2 BhAREHY 1%, twin-skeg stern 2 BRRIZEY 9%,
3 #ARIIHY 5% OENEHRBAFTE S Z L ¥bh

2 l-o

5.2 £ A

5.2.1 1 ##f8 (M.S. 0295)

1 @l (M.S. 0295) 7' mRFEITHITF BHEFHD
SHANE, RSEIRER, Fr=0.20, HHETIT - 720 £EIR
DTG LR RS2 Fig. 21 2, @b, MEHm
B IEEF MO EEKSS % Fig. 22 waivd, ik
AT, WHARIREDCX S Ao EFR T W
Vo PEIRSAR X DSk RAUMER wr Offlx, MP.
0066 (B 0.2422m) DAL 0.494, M.P. 0192
(HE 0.250m) OBPAIL 0.444 TH 5,

5.2.2 Ko v/ 2ER (M.S. 0291)

HHARAE, Fn=0.21 TRFBEET s HOLL
i LR EEERS % Fig. 23 17, @sm, M
BF AR L CERSRO £ EERS % Fig. 24 R
T

FREF RO FifnE & UTasstE b i GHE D )
BERTH - T, ThicX ) BRI, Texs
OREEFWESNE DY 2 5RNEIR D CEZ S LiTED

Table 10 Powers and self-propulsion factors among single, twin and triple screw ships
(80% load condition, Vg=20.95 knots)

Single screw ship Twin screw ship Triple screw ship
M.S. No. 0295 0291 0334 0296
M.P. 0066 | M.P. 0192 | Bossing type |Twin-skeg stern'Center propeller| Wing propeller
SHPz7 (survice) 38,600 38,800 38,700 35,700 18,250 2%9,125
Ratio of SHPr 1.000 1.005 1.003 0.925 0.946
7rr x 108 4.04 3.98 3.98 3.61
EHP 25,810 26,760 27,100 25,430
Ratio of EHP 1.000 1.037 1.050 0.985
rs8 1.017 1.025 1.000 1.000 1.015 0.967
1—tg 0.808 0.809 0.788 0.832 0.782 0.775
1—ws 0.659 0.672 0.774 0.762 0.780 0.784
Tg=1—ts/l—wsg 1.226 1.204 1.018 1.092 1.003 0.989
Ratio of 1/77 1.000 1.018 1.204 1.123 1.222 1.240
7o 0.547 0.550 0.692 0.708 0.699 0.743
7 0.682 0.679 0.705 0.773 0.711
Ratio of 1fy 1.000 1.004 0.967 0.882 0.959

Suffix “S" shows “ship”.

(308)




MODEL SHIP NO.0295
FULL LOAD CONDITION
Fn = 0.20
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Fig. 21 Wake distribution of

Fig. 22

single screw ship
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Axial, tangential and radial wake
distributions of single screw ship
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FULL LOAD CONDITION
Fn = 0.21, STARBOARD

M.S.N0.0291

Fig. 23 Wake distributions of twin screw
ship (bossing type)
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Fig. 24 Axial, tangential and radial
wake distributions of twin
screw ship (bossing type)

AT LERBOMMN S HITF 55,

5.2.3 3 #ify (M.S. 0296)
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M.S.NO.0296 M.5.N0.0296
Fn =0.20 Fn=0.20

FULL LOAD CONDITION FULL LOAD CONDITION

CENTER PROPELLER POSITION WING PROPELLER FOSITION

Fig. 27 Wake distributions of triple-screw ship

Fig. 25 Wake distributions of triple-screw ship (wing propeller position)

(center propeller position)

T T
M.5.0296, FULL LOAD CONDITION

Fn=0.20 T T T ! T
0 CENTER PROPELLER M.S.0296 FULL LOAD CONDITION, Fn=0.20

STARBOARD, WING PROPELLER

MARKS : /R
1.0 —

o] 90 180 270 360
| [ | |
Fig. 26 Axial, tangential wake radial wake dis- Fig. 28 Axial, tangential and radial wake dis-
tributions of triple screw ship (center tributions of triple screw ship (wing
propeller) propeller)
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Fig. 29 Comparison of wake distributions of twin-screw ship (twin-skeg stern)
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Fig. 30 Axial, tangential and radial
wake distributions of twin-
screw ship (twin-skeg stern)
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Fig. 31 Comparison of wake distributions of twin screw ship (twin-skeg stern)
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