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Effect of Propulsion Devices on the Propulsive Performance
of Super Tankers (Part 2)

—Comparison among Ducted, Triple and Contrarotating Screw Propellers—
By

Yoshiro KAwAKAMI, Yoshio KOKUBO and Tsuyoshi YANAGIHARA

In succession to the first report which dealt with the comparison among single, twin
and overlapping screw propellers, the comparison among ducted, triple and contrarotating
screw propellers is dealt with in this paper.

Furthermore, the relationship between stern shapes and a duct on a single screw ship
is investigated.

The main results obtained from the model tests are as follows :

(1) The stern shape having “U” type of frameline has superior propulsive performance to
“V” type in spite of disadvantage on resistance.

(2) In the case of the ducted propeller, effect of “U” type and “V” type on propulsive
performance is quite a similar to the case of the conventional propeller as stated in (1).
The ducted propeller gives a higher propulsive performance than in the case of the
conventional propeller under 44% loaded condition and both propellers show almost
the same propulsive performance under the fully loaded condition.

(3) Propulsive performance of the triple screw ship having wing propellers turning
inward, is better than in the case of turning outward.

(4) We have to pay much attention to the design methods of contrarotating propellers.

(5) The estimated delivery horse power of the ship at Vs=18 knots (F»=0.16), with a
single screw (U type), single screw (U type) fitted with a duct, triple screw (wing
propeller : outward turning) and contrarotating propellers, are 82,000 ps, 84,000 ps,
84,000 ps, and 89,000 ps respectively.

(6) In comparing six propulsion devices, minimum power was achieved for the triple

screw ship with inward-turning wing propellers.
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Table 1 Principal particutars of the models

M.S. NO. 0174 | o217 | o219 | 0242 | 0243
SINGLE SCREW (8 WITH DUCT) | TRIPLE ScRew|Pacre omte e
Lee (m) 9.0000
Low (m) 9.1964
8 (m) 16364
Lre/B 5.50
d (m) 0.6653
gl TRIM (m) 0.0
el v (m3) | 8.0779 | 80774 | 80768 | 8.0820 | 8.0779
Zl s (m?) | 232072 [ 232617 | 233799 | 23.3147 | 23.2072
Ol cp* 0.824
ol _ce® 0.829
S cu® 0.994
S -2.75
2| B/d 2.460
v/ 3px103 11.0808 | 12.0357 | 11.0793 | 11.0864 | 11.0808
L d (m) | 03144 | 0.3154 0.3144
& Trim (m) 0.1350
gl Vv (m3) 3.5557 3.5555 3.5552 35598 | 35557
§ s (m?) | 16,4620 | 16.4640 | 16.4765 | 16.5695 | 16.4620
ol _ce* 0.767_| 0.765 0.763 0.767
3l _co? 0776 | 0774 0.772 0776
& [ 0.988
ol tea® -1.489 [-1.626 [-1.729 -1.489
¥|_Bsda 5.205 5.188 5.205
v/ 3exi0? 4.8775 | 4.8772 | 48768 | 4.8831 | 4.8775
AREA (% of Am) 12.18
BULB LENGTH (% of Lop) 1.68
IMMERSION(% of 67.0
REMARKS : # VALUE OF MAIN HULL
Table 2 Particutars of the propellers
SINGLE SCREW TRIPLE SCREW | Commeroral NG o)
M.P.NO. 0084 | 0088 | 0129 | 0130f | o138 0139
DIAMETER 0.2500 | 0.2312 | 0.2175 | 0.1750 | 0.2000 | 0.1792
BOSS_RATIO 0.180 0.250 0.279
PITCH RATIO 065 | 0935 | o068 [ 1.0 1.008 1.362
E. A. R. 060 | 075 | 0.50 | 0.45 0.543 0.716
B. T. R. 0.05 0.065 | 0.077
ANGLE OF RAKE 30 0° 3¢ 0° 3°
NO. OF BLADES 6 B 6 6 4 [ s
BLADE SECTION AUW (M) AU AUW AUW NACA6, o= 8
M Tan) | PR gR | “oro FgRRowngfga AERoPELLER
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Pl})%%li:%%l\l} Forward Aft Forward Aft Forward Aft
DIAMETER (m) 8,000 7,168 8,700 7,838 9,000 8,148
PITCH RATIO (0.7R) 1.00 1.3 0.82 1.12 0.77 1.04
BOSS RATIO 0. 250 0.279 0.230 0.255 0.222 0. 245
R TI0 0.543 0.716 0.421 0.552 0.380 0. 494
BLAD

D NESS RATIO | 0-065 0.077 0.048 0.056 0.042 0.048
ANGLE OF RAKE 30 - - - - -
NUMBER OF BLADES 4 5 4 5 4 5
DIRECTIOM OF right- left- . .

TURNING handed | handed right- left- right- left-
SECTION OF BLADE Nﬁfé*élﬁ < - - - -
Da/Dr 0.896 0. 901 0. 905

Scale ratio : 40/1

CoBMPTCRP.() ofidbiic k3 2E LS
0RS ORI AERYEL 7zO0ET B © M.P. 0138 &
0139 Th b, chEHAVCTHNBER AT - 724, L
WMESELNLP -7z, LDKREVEROR, B0
<5 DAHETHS CRP. (3) itk 2B 4EER
T BHNC, T, HENEHOG > T EERF o<
5 OFERIC L BZHREDFERZ IM B0, A by .
FuRsOUPHOEEDEN2DOD7 a3 2EL
2o TOFERSDEHRROBEY T, HREEY Y F
HiRltEng-> T s, KLLERERL RS

> T3,
M.P. No 0037L 0047
DIAMETER(m) 0.2233 0. 2006
PITCH RATIO 0. 800 1. 055

(CONST.)

BOSS RATIO 0.180 0.185
EXPANDED 0.55 0.73
AREA RATIO
ANGLE OF RAKE 10° 5°—43’
No. OF BLADES 4 5
DIRECTION OF lefthanded righthanded
TURNING
SECTION OF MAU MAU
BLADE

o735 OMEHhEIC L5 EMBRBROBERE,

(92)

1 1 11T 17T T 11
SUPER TANKER SERIES
L=360m, B+65m, Cp=0.82 —
FULL LOAD CONDITION
— As=520 thousand fon w —
d =26.6m, even keel

L K -Ws/l-um .
———=- Single Screw (V) 040 119 ’/

| —— . () 046 123 // |
—-— (U.wmoucr) 046 129 /

I00.000  —.--— Triple Screw 041 1208403/, —
—---—CRP 04z 184 /)
— ACF * 00002 {Hughes) —

|— SPEED OF SHIP  (knots), Vs’
" 12 13 14 5 5] 17 8 19 20 2

A Y U It |

Power curves among ships with
single, ducted, triple and contra-
rotating screw propellers.



WAKE DISTRIBUTION
AT THE
CENTER PROPELLER POSITION

FULL LOAD CONDITION
M.S.NO. 0242

Fn =016

WITHOUT WING PROPELLER

S
$
>

Wx=07 08 05

=1
Wi=1--2

[N

Fig. 26 Wake distribution at the center

proreller position (without
wing propeller)

Fig. 20 icAoh3 L5, MHREOBL I A
SHEMEPROPEN S bEDH-T, BRAENIKIRED X
WHEEEHERER 725 L, REMEE OEELEFICA
N3E, TOMBRESZEDLILOOLLIIVMN, Fu
RGBERICOVWTOLHDOVELDDOARELZLEL
Nz,

@O It X% 150,000DWT 2 v A—oflidz o
EEH LDIFTN B,

5.3.6 #MoEJIoHE

Bikic, EMoBholki GERikE) % Fig. 25
IRd, 7270, &Moo A—ws)/(1—wxr) OfEE,
BIEREG EER, RO L ORD B DTH B,

1M OMETRD V MOMBIH(EN EHP &5
» DHP Z/R LT 3 0 EBRie, URomErsE
» EHP &g\ DHP ARL T3,

LI Ty Fe 50548, XKEMICHL (R
NOENTVED, 4EEL I Ty FeTFuRs3%2587
FEFaRS (4 vR7) LOMARIREZ0DEDD
R E L THR-> T3, £7 ORI RIETE

31

WAKE  DISTRIBUTION
AT T

HE
CENTER PROPELLER POSTION

FULL LOAD CONDITION

M.S.NO. 0242

Fn=0.16

WING PROPELLER OUTWARD TURNING

Fig. 27 Wake distribution at the center
propeller position (with wing
propeller rotating outword)

BAEZERICANTREIZTOZTNIOEN 2 XKD 3
E, B SKBEICREE2THA S,

i, 2ERET ORI E > ESEOENEARL
T 5,

5.4 3 EMROREETRI

HfiRBR ORI L3 & (Fig. 16), 3@t 4
—e 7 a5 OERBREE, U4 V7 eSOl
FHe k- TR, BEAEEDLLRVESTEITH
NB, BYEZ— ¢ 77ORSELBNT, S5AE I—8
EEER L CHEROHUETY, 94 Y7 e Tux50
HEP, TOREAMOEICES Bt EHEL .
WHIREE, Fn=0.16 BT BV Z—FaRF
MNEBICB T BERDE, A4 V7 7Pux501E0
BEFig 261, 94 VT « 7usBAEHY DY
4 Fig. 27 i, AT oELE*% Fig. 8 iiRid, &
fo, VA — e« FuRSENOREERERSE I EHE
#T Fig. 29 iR/,

VR — e TFuRGETAL VT e FuRSOETH
HMOMMa B2 Yy FFROBADL ST L &

(93)



32
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Fig. 28 Wake distribution at the center
propeller position (with wing
propeller rotating inward)
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Fig. 29 Flow pattern at the center
propeller position
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