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Abstract

Procedures for the development of a preswirl stator-propulsion system for a VLCC 300K
are described in this paper. The preswirl stator-propulsion system is one of the compound
propulsor systems, which is used for the purpose of recovering propeller slipstream' rota~
tional energy by locating a stator in front of the propeller. The preswirl stator-propulsion
system can be considered as a most reliable energy saving device because of its simple
mechanism.
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Five stators are designed for the existing hull form and propeller, and their effects are
verified by model tests. Open-water test result of the preswirl stator-propulsion system at
the cavitation tunnel show 4~6% increase of open-water efficiency compared to that of a
propeller without stator. Maximum 6.5% decrease of delivered power at the design speed
(15.5knots) is expected with the designed stator based on the analysis results of resis-
tance and self-propulsion test at the towing tank.

Nomenclature

D Stator diameter

Dy Propeller diameter

Rp Propeller radius

CPS Controllable pitch stator

FPS Fixed pitch stator

I Propeller advanced coefficient based
on the flow speed of cavition tunnel

(Kr)p Propeller thrust coefficient

(Ky)p Propeller torque coefficient

(Kp)p Total(propeller + stator)thrust
coefficient

(Krls Stator thrust coefficient based on
propeller RPM and diameter

{Mo)r  Total(propeller+stator) efficiency

R, Reynolds number

Pp Delivered horse power

© ges Designed angle of attack

O e quiv. Equivalent 2-D angle of attack

Clgeom Geometric angle of attack

Aa. ®es = K geom

%, Geometric pitch angle, 90- 0.,
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Table 1 Summary of geometric characteristics for the
tested stators

[ Stator name J S1

EERERENE

Propeller No. KP264 KP279| KP280| KP281| KP282
Type CPS* CPS*| CPS*| FPS*| FPS*
No. of Blades 6 ) 6 | 6 6
Dia{mm) 287.5 250.0 | 2250 2500} 250.0
Ds/Dp 1.15 1.0 0.9 1.0 m
ro/Rp 0.297 0.297 | 0.297 | 0.200 } 0.200
Section Type { NACA+a=0.8 | Ogival | Ogival| Ogival| Ogival
O goom(0.3R) 12.2° 15 4 - -
Olgeoml05R)| 88 1w [ | -] -]
Cgeom0TR)| 59 w lw | -] -]
X eom(0.9R) 40° 15 4 - -
Remark Designed for Designed for
circumferential mean wake Norruniform wake

* CPS:Controllable Pitch Stator
FPS:Fixed Pitch Stator
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Fig. 1 Perspective view of the S5(KP282)+ P1(KP249)
system
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Fig.2 Photograph of the stator-propeller system
installed in the model ship of the 300K VLCC
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Fig.3 Geometry of the ogival blade section
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Stator | blad 0203 104 05(06 |07 [08]09 (10

Bl 10| 10| 10 10|10 |10 [10] 1010

Bzl 21|21 2121|2121 212 |21

84 {B3) 1611616} 16|16 |16 16| 16 |16
B4| 10} 10 (10 ] 10(10¢1010{10]10

B5| 4 | 44| 4|4 ]|4]4]4]4

B6| 14| 14|14 1414|1411 |14

B1|15.01) 14.0|13.0 | 11.7]105] 9.0 {85 |10.0 115

B2 148113 11.11129]1656}21.4 2501274 |29.1
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B4 240|242 |230)20.0(151[106|72 |50 4.1

B5{302|245(191|136|84 |41 17|10 (09

B6| 320 289250|21.0]16.1)120|88|6.7 |51
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