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Experimental Studies on Scale Effect of Power Estimation Factors

and on Hydrodynamic Forces Acting on Bossing of High-speed

Container Ship with Twin Screw Propellers

By

Takayasu UEDA & Yoshiro KAWAKAMI

Abstract

For high-speed and large container ships with multiple-screw propellers, complicated

stern form and large bossing for supporting the propeller shaft are adopted. But scale

effect of power estimation factors and estimation methods of resistance and hydrodynamic

forces acting on bossing under the condition of calm sea are not yet clear for such a ship

form.

In this paper, these problems are dealt with and discussed mainly on experimental

results which are supposed to be usefull data in designing such a ship.

B x

T F DIE rreerrer ettt 17
1. EfHEEZICET AREZE s 19
1.1 WMEBHIC BT BRERE e 19

1.2 7u5 Bk, BMERE XU
(ﬁé}ﬁ ............................................. 21
121 7Fu-s BhMAS i 21
1.2.2 EffEESE -oorereemesmeorioreinenenes 22
1.2.3 PEFRAPAR wocoerverrrorrrerincannieeniann, 22
1.3 Ry v /BBl AREREE e 22
1.3 1 FADLY cereerrrnnnereennre e 22
1.3.2 MRS EEHATEE ooooeeereeeeeeeeen 23
1.3.3 XKoo v v FBHOFHRIGH: e 23
1.3.4 BFREEIR -oooverereerennie e 23
1.3.5 FEROXRy ¥ v SHEROHESE e 2%

* HEFEM AR
FRGSZAT - FRFI554E 3 A 11

1.8.6 F DL rvevvveremerreerieeni 27

1D FEROMOEEGT DN T rererereneeeens 27

2) Ry ¥V S OHTBDRIC DO T 21

2. Eyvv 77{-j] .......................................... 28

201 BHAITTH: coeeeeeeerrrreee e 29

2.2 g‘h’ﬂﬁ%% ............................................. 29

2.3 FEAKTT e 29
2.4 ®Y Yy IHATICBET B2 DMOEE

5‘-‘“__5( ............................................. 31

3. EONIEIEER 32

B E DS e 34

E%X%ﬁ ......................................................... 35

¥ A MNE

a v F FRDERAL « KBEULT B i THEE R R
b U, 280 v FrRoMIEFRR, BK
TRNEDERY v 7 ET 58y VOBRAELT 547
v FOLERE LT BE08 005, KIBOBREMIT

(295)



18

REBRY Y I THB, BERY > v 72T 5
MOBEHCY > T, EMORY v v /I EBiE XUE
HOHEER SR Y ¥ v FIERT 2 iR OHEE
BETHLNEINTH S,

CNODOREAFET 27201, PITO LS5 RER
ZfTotco ZD 121, EMENHEEROREEZBW
& U7 MLERISC & 2 K BKIEHBROERTH 5,
TRbhL, ChoDOKERRIT, FREOBREEK
M DO TOMBEEAORE D, K ¥ v 7o
TOREZEDRELENE LD TH B, HicH
LOWEBREDRA E LTRY ¥ v JEROBEE %
fTofce THDOEREED O MK XY v v
JIEROREREEICRIZMA, Thicb &F0TE
MBI OHEERTT, REROFHE EHB LT,

fhd 1043, FY v v SAEAT 2RO HREAET
HY, HLUEERO 1 EZE-TRY Y Y I BYORE
HNAEERETO, FENIOKXKEE, FRlkE 25
L& d &L,

FRLUFRRES

WREM : BRIZRT (B, SRS o588,
v STEMERT (EfM, EMAS2RSTE),
v N:RY Yy JO/RDITOKREERT,
7 B:Ry vy rOFOREERT,

Cr: éiﬁ}ﬁ/{fﬁ%{( CT.N=~_RZ~N—V,
— 2
5 oSr.N

Rr.p
Cr.p=—"""—
—é—pST.BVJ
Rr : 234t (Rr.~n, Rr.B)
Sr : MR DR ETHE (Sr.N, Sr.B)
Ry : MDEI R >Tc L1 7 VXY,

Rn=LDWL -V
v

Cr: Rn 2> TRDIzv v ~v@ EEEIEDT
EY
FY ¥ v IO OBERI O B ERIE
ERER¢

kAR ERE (kw, kB)
Cw : EHIEHRE (Cw.v, Cw.B)
Re 1 7'a 5 BUBMERERRERRE D L 1 / Vv XH,
R, =" D
_Ris—Rr.n

1 2
szBV

Cwp:

Capp :

(296)

o o 4

__2Rs
1
fpSB V2

Rp : B DR REY v v 7 DIRHL

Rps.py : AREO KR Y ¥ v 7 O
Sp: AR Y ¥ v S OBKERE
Ry S Zffiofcv 4 /7 V¥,

=c+Capp, ¢ THH

Cposs :

Sz v
Ry=— 2

v
Cr': Ra %Ml TRy T v ~LOEERIED
Exd
Crp: AXH B3 Fig. 12 2R
Ry fhEEL (Rv.v, Rv.p)
Cv « #iHE IR (Cr.n, Cr.B)

Table 1 Principal dimensions of model ships

Macerial | e | potin| e | e

Lep(m)* | 4.000 | 6.000| 8.000 | 12.000

Lowz(m) Lepx1.0245

Lep/B 8.00

Bid 3.00

Cs 0.565 | 0.563 | 0.563 | 0.564

Cr 0.5%6 | 0.575 | 0.574| 0.575

Cu 0.98

los(% °prp) +2.30 | +2.44 | +2.40 | +2.43

LO'ﬂ‘c‘fm dition Fully loaded

40m) ket | 0-1667 | 0.2500 | 0.3333 | 0.5000

Trim 0

Vo | 10108 1.5221) 5.1489

0.18840| 0.6341 | 1.5013 5.0781

| Sr.n | 2.6004 | | 10.2866) 23.2937

ST r.v | 2.4774 | 5.5661 | 0.8164) 222347

Ss(m®* | 0.2170 | la&w{?&@

%1 Full scale 240m
* 2 Upper line ; under the condition with all
appendages
Lower line ; ”
bossings
* 3 Surface area of two bossings

without two



Fig. 1 Body plan, stem-and stern shapes.

Table 2 Principal dimensions of model

Table 3 Kinds of test
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propellers
R R kinds of test %)WO M. S.NO.
M. P. NO. o5t} o083 St boss- -
O B M ings | 0165 | 0166 | 0108 | 0164
Diameter (m) | 0. 1970 0. 2955 N
- resistance wit 1 © t ] ° °
Boss ratio ’ 0.180 test - ’
WlthOut[ (¢} ‘ o l o o
H/D ] 1.245 — —
wave eas- :
E.A.R. ' 0.8372 wement VPO © | @ | @ 0
N self propul- .
B.T.R. } 0. 0570 self propul- | i l o | o
Angle of rake ‘ 10 wake survey | with [ o
NO. of blades | 5 bossing To. o
. sistance with o*2 o*2
Blade section y M. A.U. measurement o *3
for M.S.NO. | 0108(8m) | 0164(12m) Pressure | [ om
measurement| ...
, on bossing w o *3
s surface
N.B.,, =*1:All tests were carried out under
the fully loaded condition.
* 2 . under the towing condition
*3: ” self propulsion condition
15 § § § &
— PO
i - ~—frz033
i =}
. {-- > (Cwi~Crle ~—03
wF g
Fig. 2 Propeller shape ot ~——029
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RECEE L7 LRI O TR S EEEN - By
B#IRKA Table 1, Fig. 1 ic, BH 7o ~<50F
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(Celw x10°

Fig. 3 (Cr.y—Cr)mx and Cwp under the
condition of without bossings
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Fig. 4 Ky and Cw.n, without bossings
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Cwa: analysed by three dimensional method

Fig. 5 Results of resistance tests, with
bossings
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Table 4 Reynold’s number on propeller open

water test
M. P. NO. 05IR |  0083R
Diameter (m) 0.1970 | 0.2955
13/4. 48 8/7.06
n(rps)/Rex107° 20/6. 87 11/9. 68
26/8.93 14/12.29
o M PNO O005IR
A “ 0083R
04
Q9 J=07 o a
o3 . 08
o2} : :" B
0.071
- J=07 ’y
006 08
0.05 09
- o 10
0.04-
Ref= "gz )
— L 1 H I 1 1 1 g
4 5 6 7 8 9 10 1 12x10°

Fig. 6 Characteristics of propellers in open
water

Fn = 0.29
——o0— outward turning
—-<-- inward "

-t
—r
R
2

Lpp(m)
8 12
Fig. 7 Self propulsion factors
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- 7253, Fig. 9 OFL#ERMC O REK % MEoR
LT3, ?535, nominal wake {3 Wx=0.143 T&
D, RBLICENT W/ We=1.08 Th-7,

M.S.NO. 0108

Fully Loaced C.
Fn:0.289

|
|
|
|
l
|
|

Fig. 8 Flow pattern at the propeller position
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M.S.NO. 0108
Fully Looded C.
Fn:0.289

Fig. 9 Flow pattern at the propeller positon
(Vyz/ Vu vectors)
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HEOHIREIC B 2 EMAEAERHAE L DFNIZURE
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Photo-1 Propeller shaft supported by
provisional shaft bracket behind
propeller

Photo-2 Setup of provisional shaft bracket
showed at photo-1.
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Fig. 11 Bossing resistance coefficients vs Reynolds number
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Fig. 12 Provisional line of model-ship correlation concerning bossing resistance
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