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Effect of Propulsion Devices on the Propulsive
Performance of Super Tankers

——Comparison among Single, Twin and Overlapping
Screw Propellers——

By
Yosiro Kawakami

Since there is a practical limitation to the maximum power absorbed by one propeller,
multiple-screw propulsion will be needed for such a super tanker as its DWT being
about 500, 000.

In this case, it is quite important to clarify what kind of propulsion device will be
better in the propulsive performance point of view. Therefore, some tests were programed
with varying shaft arrangements, and partly have been done.

At the first step, this report deals with the comparison among single screw, twin
screw and overlapping propeller arrangements.

The main results obtained from the tests are as follows:

1. A single screw ship has superior propulsive performance, as expected, to twin

screw ship.

2. Overlapping propeller arrangement (O.L.P.) is better than a usual twin screw

ship with outward turning propellers.

3. With the increase in the rate of overlapping, unbalance of measured thrust and

torque values between starboard and port propellers increases.

4. TFor overlapping propeller arrangements, the propulsive efficiency is the best when

the rate of overlapping is 15~20% of propeller diameter.

[

Results of propeller open test of O.L.P. show that with increase variation of the
rate of overlapping from 0% to 35%, both of Kr and Kq decrease gradually at
first, and then rapidlly for 35% overlap.

6. From the results of wake survey by 5-hole pitot tubes at the propeller positions
of O.L.P., it is showed that flow vector (component of flow projected to the
propeller plane) represents a tendency to run upward nearly vertically, and is

distinguished from the flow pattern in a case of twin screw.
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7. Concerning methods to predict ship’s power many problems are existed to be

solved, including the problem of scale effect of wake.
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ZERED, PPRELHSNS,

RRIC, MO L0 E R—T 10k d, 172
Ho A—Ws)/(1—Wu) Diid, Y itk -T
RKDIcbDTH B,

TOBEE, A%, 1HMAHOLOTH 25 i
YIRS 0 DT, SEIOEA S C OMiEE
A Lo

Thick &, wHIRETHEMD EHP ich$ b %
MBIV OIZL 5%, DHP TiE, O.L.P. ®&MHs 16
228 & Dih, BETEL BTV 2013, R
BOREEEOBEDENCEZHDTH 3,

T 1T T 17T T T 171

SUPER TANKER SERIES

150,000 44% AF LOAD CONDITION
As : 230  thousand ton
I dm : 126m , 15% trim by the stern /

K 1-ws/I-wm
Single Screw  0.35  1.33

— === Twin Screw 032 112"

—-— OLP. 0% 0.33 (12 Outword tunng /,
B —— 15% o« 114
00,000  —--— 35% .18’

4C¢ = 0.0002 (Hughes)

SPEED OF SHIP (knots), Vs'

13 14 15 16 17 18 19 20 2t 22 23

T I S Iy
E—7—b KAk (4%BAr KB




4.3 HERECR

18, 2B LY O.LP. OZMicoONTS 0
RSWOPRFRETET o 70, B, FMED, R
IKHE, Fa=0.16TiTot, FHAUNICIZ4 S FLE b —F
A Ul SFLE P —BEORRINEAE ¢ £15°
F220°BEE L, COOEEICLT, FhF
N, WHIEEERRSY, PSR ERBERR Sy, R
BEkSAE EHTH—8 a, b, ¢, d, e 2R, HALI
SEEDRS Vil VuDFF BE (=) %% A0 5 & TR

FULL LOAD CONDITION
Fn=0.16

M.S.NO. OI74 (SINGLE SCREW)

EH—8—a
1 E OB, MR B K ORI ISy

13

FULL LOAD CONDITION
Fn=016
M SNO 0176 ( TWIN SCREW )

10 STARBOARD

E—8—b
2 WA DT, T IF I & ORI BEIK 5>
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M.S.NO.0177-1 (100 Dp OVERLAPPING PROPELLER )

) .
10 PORT L0 STARBOARD
5 08 05
- =
0 | [ ! ] 0 | L [ J
0 90 130’ 270° 360"~ 0 90° 180° 270° 360"
¢

B—8—c
#AE, [N ERE L OER S AEERS, O.L.P., 0%
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M.S.NO.0177-2 (85°% Dp OVERLAPPING PROPELLER )

L‘j PORT 14 STARBOARD
- s T
-+ v j
595 059
- 4
i i
(; { | 0 | |
o 90* 180‘ 270 360" 0" 90* 180 270° 360

T, RIS X OERGEEEKS, O.L.P., 15%

(8)



M.S.NO. 0177-3 (65% Dp OVERLAPPING PROPELLER)

STARBOARD

|
360°

H—8—e
AT, PGS &K OB #ERS, O.P.L., 35%




DI, (+) ZNEEEY oFmEThniE, Vo/
Vuld, 2EMOBAR, (HONIRED (-) iR
B L PURH A OEEEIRS & LRI EHE D o i)
DOEAVMBBTH 22, O.LP. HAR, WFhok
fEd, 180° 5 360° Dliid (=) OfRE, 0°Hh s
180°D [ (+) OUUHEANRZHELL, NIHHaO
HMERSE LTE, EBSOH MO BEEANT D
K& DI3HrTEizn,

PHRAE B L U7 0 RS A ORI % N —
9 a,b,cdell T, 2HMOBEERI, MMAANED
RENC» 2Nk Db, FTHE O EFIZ, oA
FOANZED S FHENDIRL B S DI TN 5,

O.L.P.0i4, overlap O#4H10 H 6 35% 12254k
T5&, o7 AEBMARIRIICGE S DT
PEEAEE, PAEO NS 2EARSEONE, 7 r
7 OFIE AR E LT3, BAICAIMT 2 AR
07 STERD30% X 12 ik ic b 2 Lkf 7
0 RFITORKAMGICIE, MR, BRI n5 (G
) NoXy vy 7EXUERMKIC X 3 8NAH SN
%o PREEERY E LTE, —Miz, 0=0°m040R

FULL LOAD CONDITION
Fn=0.16

M.5.NO. 0174 (SINGLE SCREW)

E—9—a
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FiE, BREMNICTULY Fichir-TBD, 35%
@ overlap IRHETIZ, 220, MEFEN & BEEICER
OGRS RIC K » v Y I B IUEMMAOESE I EN
T3,

MR OFEMSL, AR BXUERDDNTHhO
HEDUESIDENE DWETEXIRODT, BB
Ro, 7ox7oEiEineAnbr»sRmE Iz Uk
RgD R, H5IZ overlap O 4 H35% I 2 Tapkic
ZAL U2 ERIZ, i3 007 1w < J @ overlap DFE
EHARENDD, x FHOKNDOKEEORICKS
EBEZOND, L xHEOWHND overlap Biz kD
LT ZRRRE, FENER AR UAR—10IcA 3 2 &
WTE DL, ZORIcXhE, Hi7 o5 0MEIHRY
a7 OERED KEWNT Edshhr s,

T, RS ABEICLT, AWPkikE BRIMHERKE
ORFEE M—-111TRLTH L, T ORIt X hid,
O.LP. ZXkoTilHonicfiifiz, 1#bkuo24#o

EROINCETEY, —Dofhift Fico s &b
hzo

1O MRS B LR 0 R 5 WA OREHER S
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M.S.NO.0176 (TWIN SCREW )

5@«@&%&&&%

H—9—b 2O HSLT T

(88)
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BB L U7 8 < 5 B~OREEERS, O.L.P., 0%
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W~ DREHEEERSY, O.L.P., 15%

E—9—d

AR B LT T B~

(90 )
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E—9—e

PRI XU 7 0 < T i~ OfNE

WSS, O.L.P., 35%
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FULL LOAD CONDITION Fn=0.16

o M.S.NO. 0174 (SINGLE SCREW )
- W = 0.654
05
§ -2
0 T L 1 1
0 04 05 06 o7 o8 09 10
r/R

B—10—a 1 fhifooSE ek

FULL LOAD CONDITION Fn=0.16

10 M.S.NQO. 0176 (TWIN SCREW ) n M.SNO.0177-2 (85%Dp OVERLAPPING PROPELLER )
- W
B ] STARBOARD  0.356
_ w = 0301 . — — PORT 0.410
=08 505
0] 1 | L | { [ Q TS - 16 | L 1
04 05 06 07 08 09 10 0405 06, 07 08 09 0
VGl R
10 MSNO.0177-1 (100%Dp OVERLAPPING PROPELLER) M.SNO.0177-3(65%OVERLAPPING PROPELLER )
- w
. . STARBOARD  0.406
w — — PORT 0.462
ﬂ ———— STARBOARD 0340 n \
— —— —— PORT 0.368 .
;’ﬁ 205
e — -
0 | | ! | obb v o | L L
04 05 06. 07 08 09 1.0 04 05 06 07 08 09 0

(92)

R
B—10—b 2k X T'0. L. P. Ok

SUPER TANKER, C;=0824
FULL LOAD CONDITION
Fn=0.16

07~

SINGLE  SLREW

Wy & W,

! L 1 L J I 1 1 J

L
04 05 06 07 0 1.0 n 12 13

8 09
Abey0)

B—11 SRS & AR & OBER
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AW A DB Uk bR, Mo BEREE 23
THEDSE I ATHED ST O/ IERIAT~48ETH D
Utchio TRGME LT, 505 + VALK & v A —%
LD HTF e, BMAOTIRANS AL E, AROPKRE
VA= OEEICDNTED XD P HET TR
Thdo LirL, REIEICTES NICHERE, BREA
WKBOWTHEHESLEZ OGN,

2 v -0BERIGICHELY, BN oS {LE
kL, 1dbiooBHicEBossc b 2
HB0IE 3 HE N D ZEMOHELERREDITP, 5
e R 1 L X B o AR 5 AT
WaEsstEd b T,

S50 P v E Vv H —ICEZT, ST
5o, 18, 24#, Overlapping Propeller
%Z5ATRRET o 1ofE, OLP. 3hish BE
IREARL TS, 7, OLP. i, PHRAOR
Ex @f@{L@nﬂRﬁb%&én’Clﬂ%@'c Tt TSk 3
{32103, Vo I FA B EBINT 5 C LAk
-E'Cdéé?o Lo, AWEICED, overlap OIEE
EHEELTE T a7 OWESEKNCH ST ESh
7o

7, 20, TexFEEEHANED OEE
B, FHRACIOVEERERLLEIEFNZ, MBS
BULELSERELTIRIE, WoZ DB LRI
BHETHEH D,

ek DR E LT, FHiicd 2L 51, UED2D
VT, Ducted Propeller, 3#ifi it 5 & t¥ Contra-
rotating Propeller OiREREZFEH L, LD LIS %E
Hio ThORAEINICE EDT, MO SENT Y%
BHP2TVETH B,

BEIC, KFEOTRTICThi - TliEEA N1
WIS AT R ERLE, M0 % S W o R DT R
ZES (PRC) OXFHICRBHOELEKT 2,

il

& E X B
1) T. Munk and C.W. Prohaska, “Unusual Two-
Propeller Arrangements”, Naval Hydrodyna-
mics 7th Sym., ONR, (1968)
2) HEEVERERRA R H S BIMTERE Wil
3) H. Kerlen, I. Esveldt, and R. Wereldsma,
“Propulsion, Cavitation and Vibration Chara-

cteristics of Overlapping Propeller for a Con-
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tainer Ship”, 1.S.P. Vol. 19 No. 214, 1972
4) J. Strom-Tejsen and R.E. Roddy. Jr, “Per-
formance of Containership with Overlapping
Propeller Arrangement”, N.S.R.D.C. Report
3750, 1972
5)  RMSEA:,  “BREIANC X DKIERER D O M1
WREEEE S 5 700 DRIRIC OV T”, HALMF
XFE BB480%5, THF444E6 H
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T3 BAMO REZBICOVT, Em¥Eaim
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g 5 =

(1) ik

Lrp EREEZX (m)

Lowe  SHEGSHREKERE EORE (m)

B Bt (m)

d 782K (m)

Cs IR

Ce LRI

Cu TR REERIL

fon HEHT 18] DT ehuL L,
kbt & OEEEAE Lee OB TR,
rhs L OIS DBEE (), REOEA%:
(+)
HAER (m®
HEkE (ton)
LB A &Y IR ERIEL (m?)

v D> g

(2) Fux3z

D B (m)

R % (m)

n a7 OHFEDEEE (rps)
N 7 a5 OESEER (RPM)
Va 7'a 7 ORHEHE (m/sec)
J 77 ORERK

Kr 25 2 b ERE

Kq Fov o BRI

70 7R 7 BighER
7R 7u 7R

3) EHiE XUk
14 FADHE (m/sec)
Vs EodE (Knot)
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e URARD¥E (kg.sec?/m!) P &R

IR FIRIEHREL Wr Z 5 R MR — 2T & B R

ACr  TCwd 2 B & t 235 R b EDERK

K TEARBE BRI 7 HEEhER

Fn 70— FE DHP {(zZESH (P.S.)

g BAOIMHELE

v WARDBREHEREL (m?/sec) i KELSOMEBHURE, SEIMAER
EHP  f%h%5)1 (P.S.) To
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