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Investigation into the Effect of Direction of Propeller Rotation
upon the Propulsive Performance of Ships

Koichi Yokoo and Yoshiro KawakaMI

Summary

Almost all of twin screw ships have been propelled by outward-rotating propellers for a long

time. Bat there is not definite reason to show the superiority of the outward-turning propellers

to the inward-turning propellers. Therefore, in order to know the effect of direction of propeller

rotation upon the propulsive performance, several experiments have been carried out, with varying

the principal particulars of the model ships, bossing angles to the hull surface, and bossing shapes.

The main results obtained from the tests are as follows:

1) Bossing shape symmetrical to the bossing center line shows the better propulsive performance.

2) Proper angles of bossing center line to the hull center plane seems to be about 20° for the

inward rotating propellers, and about 60° for the outward rotating propellers.

3) In the range of the tests, inward rotation of propellers showed the better propulsive per-

formance, independent of principal particulars of model ships.

4) Superiority of inwardly rotating propellers was clarifyed from the wake survey by 5-hole

pitot tubes.
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MARKS ; /R
Cp =0.866 — (1)43[“357? Cp=0.818
03 L/B=6.54 —— 8847 03 L/B=6.54 |
0430
10.2 = i //}'N\ 102 T —
o™ - o3 i
/ A S

0 IK\M . Q ra” / |

N R ;
0.1 MR .

E !

0.2 02 / i
03 W _|-03 4

* 100° g 200° 300° ° 100° C] 200° 300°

SRS A SO AR AP N N A °

(b)
B 18 Cp B3IV LIB OXEHFMEER S CEIIETEE (#vh~)
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y /
/ WAKE DISTRIBUTI
/ FULL LOAD CONDITIO) Fn=016

J Ce=0866 2, Cs=0818
y L/B=550 w L/B=550
x.*’; . 9
¢ 0 ,  PROP DISK
- A N S g

/
/ WAKE  DISTRIBUTION /

FULL LOAD CONDITION Fn=0.16
y ol
4‘7) -
Q.

19 Cz3 BXW L/B OMFRSAMNCFIIETES (xvh—)

(174)
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/

THE ijOPELLER POSITION

(b)

20 Cs 53XV LB DT rRFEHADEEAE RS CE X ETE

B (xvh =)

(175)
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#* 6 M.S. 0101, 0125, 0126, 0127, 0128
DOFEH (2 h—, lep FXV Bld
)

MODEL SHIP oint | 0125 ] 0126 | 0127 | 0128
Lep (m) 90000
B (m) 15025 | 1.4348
d (m) 06108 | 05833 ] 06522
Ca 0847
Cp 0.851
Cu 0.994
fcg_ (loflpp)| -258] -158 [ -358 | ~2.58
Lep/B 539 [ 6.27
8/d 2 46 220
v (m3) | 69940 | 65925 70024 | 6376 [ 7127
S (m2) |21 8715 | 217774 | 218466 | 20G161 | 21 V828 |

l I | I
FULL LOAD CONDITION
10.015 Fn=0.16 —
————OUTWARD TURNING /
. —— — —INWARD TURNING -
f— ’.n- p—
0.010 ]
- 1.1 |
_ L o510 |
. 0.9
s % -
& - T ——
0.5 — B
L 1-1 0.8 |
__;__—__——_—_-’——‘:—;—”’"”f’;‘ +@
= f
- "uﬂ
108 1-wh _
X
I
107 ! _
106 y ]
- - B8 = -
! 2 Gt P i
=

21 leg P BIOCEMER IS LET

(#vH~)

i LT B 21 TR,

SKBR L 72 8BH D lop DZEILITH L TR, los OHLE
CEBAFRIC 7 e = T O RElEE AW S E D 2 HNELD
FTHZEEED 1—wr Offie LTIETHLTH 14%
DWPRFRLTED, ThpERERE R -T, WE
DiZT5E p BH%HER TS,

4.2.3 B/d O

F72, Bld BELLEOIRTFEHBDIL, £D
FEASE ¥ 6 Wit X5k, Bd=2.20 x XU

(176)

LA S B I B B |
FULL LOAD CONDITION
0015 Fn=0.16 —
- —QUTWARD TURNING -
—— —— —INWARD TURNING
~ P’ o
~ g -
laoto ~— —
- L1
- &,. pELO|
L 0.9
PR N !
& —_—
10.5 —
- 1-% 0.8
- 07
{08 1- lJr —
3 I
oz L -
10.6 B4 -
2.0 25 3.0
I T B S A |

22 Bdop 3XUCHBEBERCRIE
TEE (2 vh-)

2,46 @ 2 FIAOHEAFICOWC R E L72os,

Z OFIFETIE, Bld Ok & SICmERIK T rRF DM
fEhNENAR Y ALREVICE LTS 2 LR XD,
1—wr OffiE LTIZE 10% ORALER LK (K 22)

4.3 ALFHRICK DEBRER

3.2 D=2vF D5 LD 14 M.S. 0108, Hy &
v FERAHT RN 18° O Al (Cs=0.56, L/B=8.0,
Bld=3.0) icktL T Cs % 0.52 X 0.60 icZfb
x4, %72, —F4 LIB 27.08XV9.0 &L
e —MORET, v RTFOREIEHNZE(LOHEEMRE
TR IFETEERIN,

AHAROTTERSE X 7T ChT,

HERD-—¥RIT T TRIE XN T WAV, T rF
OEEHMEZEL LI &0 Fr=0.29 itk 5 HiT
WD ¥RY Cp N—ABXY LB -2, LT
X 23 3L B 24 iU,

B L7#PAC, Cs 7id LB O itk LT,
wWEhd 7 e RS QRS ESME D 25 NE D e Z
bXgho itk b, l—wr Offi & L TIEK 7~10%
DL ER T L, ) ELTHIFEHLTTI% OB ER



% 7 M.S. 0108, 0109, 0110, 0132, 0133
DEEH(=v 7+, Cs BXC LB

DRE)
MODEL _SHIP 0108 | 0110 | 0108 | 0133 [ 0132
Lpp (m) | 7.0000 [ 90000 | 8.0000
B8 (m) 1.0000
| d (m) 03333
Cs 0563 0604 | 0.528
Cp 0.574 0610 | 0.550
Cu 0580 0550 | 0960
Jes (%le of Lpp) +2.35 [+2740 [+217 42.54
Lpp/B 7.00 | 500 800
B/d 300 -
v (m3) | 13348 17176 | 15221 [ 16284 w:;_sq
S (m?) {9.0832 [11.5522 [102866 | 10.5870 |10 1525
] L B | T T T T r T
L/B=8.00, B/d=3.00, Fn=0.29
OUTWARD _TURNING
— — — INWARD TURNING
10.017 .
00167, _,i////{; n
10.015 — _ -
10014 —_— i
— L1
o T e
- 1.0
0.7
?D 1
= _—
1 0.6 -
- 1-1 0.9 |
— +®
—_— b
L 08
1.0 |
1- Wk
10.9 .
Ce
J7‘—"1*1‘50 0.55 080 -
1 | S S l 1 1 ! i ] {

H23 Czdp FICEAMERCISIIET
B (2vF )

LTWh, t 2 gr 137 v EEEHRIOLRVIC &
NIELAEZEL LTV,

5. 7OXRFEEROXE

5.1 £ X M &

DRl E X5, 7e5omEhmE M ED
HHNE D ICELX® ST &I X D HEREEDNES
L, EHLTHE Y H —TH 5%, 2V 7 FHTR
7% OENEEIME SN, UL, ZOBIEHK
ohicix, HEDY 7 e 7 ORI, TRR7EERK
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1 I T
Cp=0.56, B/d=3.00 , Fn=0.29
OUTWARD TURNING
0,017 — —— INWARD TURNING i
'G_ \P' _
005 — |
l0.014 T — B
(0.013 B
7 L
i — oF
— 1.0 |
10.7 7, |
PR
0.6 B
1-% 0.9]
- ==
1
- 08
1.0
- 1-w) -
.
097
——— =
08 7' B? T

B2 L/BDp BIOCHMERCKIE
TEE (2v7rfi)

HHNE D DRFIZ K BRTPNEL Lo T B DE)
KFBA2TWBEDT, L, NEDOEERHEEL
WEEEHERLND X RAE Y DT R T EFHEL
B LGA, T e_SHRORIE, T L THEVER
CRIETEER LS RE0RTEID D DI
B GhE Lz,

5.2 AR
HAE4.802 v T HRFDO1IE (Ky ¥V I/ W
fh¥faE 18°, Cs=0.56, L/B=7.0, B/d=3.0) %
L, WED OEEEFR—0 7 r T EizE S
BHB XSG BHEL BRI T e RS EHWTH
Wiz Totk, COTRRIOERY R 81T, M
miAEe & 25 R,

% 8 MP. 0079 OFEH (= vF+R)

MODEL PROPELLER NO. 00797
DIAMETER (m) 0.1970
BOSS RATIO 0.180
PITCH (CONST.) _ (m) 0.2650
PITCH RATIO (CONST.) 1,345
EXP._ AREA RATIO 0.8372
BLADE THICKNESS RATIO 0.0570
ANGLE OF RAKE 10°
NO. OF BLADES 5
DIRECTION OF TURNING RIGHT & LEFT
BLADE SECTION MAU

(177)
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PTHGARES RO MRILR TS XOIMETRZ E LS
T E 26 Wi,

Thickst, w3 MP. 0051 oNE b EE
LTI L7 m2 MP. 0079 oiEl b [l &

ST

OPEN TEST RESULTS
MODEL PROPELLER NO. 0079%

0.2 —
|01 —
1o J= Un/nD2 .
06 07 08 08 10 11 12 13
[ N N Lt ]

Bl 25 M.P. 0079 o BiflipksE (= v 7+

BEMZ—H LTV, i3S 2csiE b olf
LII!I‘/\ﬁ“%—J‘L ity l:IﬂlL“"“““@D‘B“CZ{) 1—¢ X

~ETH B, l—wr BNEDDOT 7T (0051)
DIFHITL B 10% #5<, 7r 3y 5% KT 27T

L7z, FERIZHT, NEYD OJn BAF AR 3155
iz,
6. KRy HETIHY FORE

6.1 FAME

2 W SRR E LTIV 75 7 o P LR
v ¥V IRIT DWW T OIRPL - HEEREC 3 JIE T
DILERVEETHMRSINTER, Lal, TR
F OENE N OFEIC X DHEMEYERE EADEED L o>
TR T Iy b ERY VI TIRES DLWV
Wi, HEVFEIRTVAEVESTEDLhSDT,
a2 v 7R ER U CERRETT - 721,

6.2 HWEMNE L URBRIKE

Mo EHSS K 94T, FmERE K27
T, Bl 2T WA B X5, 7747y rOEAEE, X
;mﬂ’}{zk&@#m N EWRy vl R d 5T

5, BT r<53 3.2 CRENALIDLEFT MP.
0051 T 5,

6.3 RBRHER

P BIUHMEELZEEDHT K 28 Wid. 2
X577y b, KoV 7Z7OWThoidb,

L L N S O IR
SELF-PROPULSION TEST
FULL LOAD CONDITION
MARKS ;
———— M.P.NO. 0079 r &L , OUTWARD TURNING
40 ———— M.P.NO. 0051 R &L , INWARD TURNING "
0]
0.9
- 0.9
1-1 "
08|
1-ug 10/
/// =
Zos)
L — Q8|
- Fn Fn
0.20 025 0.30 020 0.25 030
AR AR RN SR A RN EN B R RN SN BN AN AT E B A

B 26 @iz F—C LARONED 7R 27 EAED 7 R 27 OHAED LK
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27 M.S. 0108 OEE

AP.

e
7

MR B XUREREIR (=v 77
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*£ 9 MS. 0108 O:FEH (=v 7 7P

MODEL SHIP NO. c1o8
WITH APPENDAGE BOSS]NG} BRACKET
Lpp (m) 8.0000

B (m) 1.0060

d (m) 0.2333

Cs 0. 56

Cp 0.57

Cm 0.58

‘eCB (u/° of LPP) 2.40

Lep,/ B 8.G0

3/d 3.00

v (m3) | 1.5230 | 1512
S (m2) 10.3718 | 10,1054

I T T7 | 1T 171 l T I

I BOSS!NG(OUTMRD TURNING)
(INWARD TURNING)

-- SHAFT BRACKET(OUTMRD TURNING)

. (INWARD TURNING) |

:

B28 Kvovs/sXO777ryr0p, H
MEFCBEETEE (2v7H i

77 OB A NE D OHpE DB RBAE DI <
ERT P FXG 1—wr B LTHER, 757
o PRIV SRy TV IROER, TeTORNED
TR X BFERAE <, HHTR T 5 S w7 D,
NED O p’ OFEIE, WHEDED2{FET S, Th
13, TeRTEAORINEE, TrRI7HHE QAR
HERK o YV I DGEE TS5y FOGETIRRL S
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L, 7eSOEIEAFMOLIVICIBEEL Ry ¥
VOO ERRE N LIRS HEEXND,

7. #%

BREAMBRIVL, BB TR VWIRERZD
SR TH 528, WTFRIZLTS, LRSS 2 4
— ARIRNSRERTr EELINBZ LR E BBV
W,

O EEINh O RO IMIE, itk X
Fiay (XT5ia)) ORPUESED» DT, HHVIRY
Hiliily XHHDONERIFE— AV P DES IO
AL, BMRCEEEZBEIELTVWDLTHSS,

LEEBK B 1 X6 RahbsEo5k, &3
CARy v SRR DA v X2 v T
AZ LT 2 L, MEBIKOLE VR Ky v v /L
DEYVDVBLNENERE D > TWBZ La¥bh b
2%, ZORIC T 5 7 v I EOMAR ik B 19(b),
BOL)IKABRB XS, EbLdEy v v Z7 R
R RIS & S, PUREONI I D &k
VXS ORMED D DI AEL Ebh o T, X
BT, MBS &3 B 17(b), 11b), Fm
R ENOEEHRE LS & 7T B 20(b), 14(b) ik
HE, 7 e RFETOREREKRS E LTI fED
BITFHFE ORI EFCRD» 5 TED, 22, AHlED
SRR AD DA X D RKEWZ D > TWb, ki
Jahy VH LT Mo v i g E b A (SHE D )
DERGHBESTHY, 20z &3 w25 DETE]
IHREE2E25b0LEbI3,

VEZTIfT- B R TN T2 LUTOLS
T 5,

(1) Ko vvr/Eke LTix, BGGE@bORI

XPUXHRIED S ORISR ERL TV 5,
(2) AWa2vF+Rosa, sED e s ORk
i, Koo v SBRNGAERK 60°, KNED
7S ORI 20° 3, RO p BTRT,

)

(3) MEBREPMNTIE, MAXEE Cs L/B, los
ST TD, TrRTOEEHEDED
HEMFEC B JIZTHEO LekiRZEbs T,
WED 7 e RS OFEBNED T rLFiT BN
LEXVERERL,

HERREDO RS DORE 5T, T rRIEENR
FrET ~¥ a2 VOREPLDE,LORITIES VT &
%<, T A2RBIEOBED BN, T,
HRPEROTE T2 bR TRWVE, Zhsd
RHFILRZBTHS S L Bbh 5 MBI HOMEIIC
BELT, SSHEHMREED TP L2 TH S,

IetRic, —WOGhH - SR - BEETICE N B v
Wi LITAC(5 4+~ & 2 v 7 — ORMIIRERSL)
DEFEED ) 4, & U CTBHRENMCH &M o a2k
T 5,
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