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Study on the Design of Pre-Swirl Stator Vanes

J. E. Cho1 H. W. Seo

Key Words : °Ji] %] & SF3}3/(Energy-Saving Device),

and S. H. Chung***

7325 Y f(Pre-Swirl Stator Vanes)

Abstract

The study on the design of pre-swirl stator vanes is performed. The pre-swirl stator vanes is an energy-saving device to
improve propulsive performance by providing pre-swirl to the propeller inflow. The theoretical background and the design
conditions for pre-swirl stator vanes are presented. The flow characteristics around the pre-swirl stator vanes attached ship hull
are analyzed through the experimental method. The technique to determine the optimum location, angle and the number of stator
vane is investigated and applied it to 310,000 TDW VLCC. The flow velocities are measured using S-hole Pitot tubes at the

condition with and without a propeller.
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{c) Stator vanes aft of propeller
Fig. 1 Recovery of rotational energy of propeller
slipstrearn by stator vanes
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Fig. 2 Coordinate system
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Fig. 3 Flowchart for the optimum design of pre-swirl
stator vane
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Table 1 Principal particulars of ship

Lpp Cm) 320.00

Ly (m) 32650

B (m) 58.00

Telm) 20.%

TAi(m) 2095

S (m?) 213839

v (m3) 314501

Leg (m), + forward 10078

Csy 0.8089

Cu 0.99%0

A 47560
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{b) With propeller

(a) Without propeller

(c) Difference
Fig. 4 Axial velocity contour and velocity vector at the
control plane before attaching pre-swirl stator vanes

(a) Without propeller (b) With propeller

(¢) Difference
Fig. 5 Longitudinal vorticity contour at the control plane
before attaching pre-swirl stator vanes
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Fig. 6 Difference of longitudinal vorticity contour and
velocity vectors at the control plane before
attaching pre-swirl stator vanes

ARIADAY BN 2 GAdels Tzl A
HEEE ¢ )o] Havh HES dolo} an) FFaA
7b Adete] Aol mjAE 98 Table 29 AE3IATh 9714
Re Z29e wolt

Table 2 Effect of pre-swirl stator vane's location

and length
RGOS | AR08 | #RAO | 1.0<A/R

0°¢H<90° O X x x

90°¢ H<180° O 0 A X

180°< §<270° O x x x

270°< 6<360° A X X x
54 8

AT 554 FHo=RE AFnALNY A
9 =, AFE AASE AAVEES AR 310000
TDW VLCCol Ag&siyth mAdNe e IR
y/RC1.09 FHPE 9 SINGE /R 5004 7

Ago] oy SdsldRo e F} Ee Ao FAHC
aa $oE 2] Bt F& 99 =] 8l
oug AAA FE Q3

AFTAGNE vy 293 fAQ8ky dd 2AS
3 ez A7 dgxe vy 2 dXEka gl Aoz
HA4 Aok TEug & o 9 dAE 9ste] Ausojokdt
713} Aol glew ol Askth
@ zZzdeo| 7|5y §524%r) Walng uAdile] 42

s A7) st Tl 2HEstn gl AedA

9] paint test, tuft test 59 F47FA18 719 shdto] H g3}

=

m&l -ln

Sl

@ AF1PNY EHE 8L 7 Ae A, AFANF 714

2 A7 el se] P 3t

® 2ZAn AdoAe HAZ FA 2§59 Ao/} glen
2 olo] digh izt Pasith A4 HEA A ukRA
9] HHFZS(tuwbulent intensity) 57} 2 Reynolds No.9j &
7l m& F/]fﬂ” Aol ozt ATy gavt 33
e Je g2 FHEEE AX gk

@ 2 dFolA FAlgh B2o] nEjFo]of dt} F 1A

180

o} glow, FHANAAT} 25T nA 7Nl
2 7Hsta v °“:'t Efol] 23} 2]

L i

)
rlr
>}L s
10

© zZ=3eio} ey} 2 Aol A z«axﬂTH EEX

[1] Takekuma, K. et al., "Development of Reaction Fin as a Device
for Improvement of Propulsive Performance of High Block
Coefficient Ships", J. of The Society of Naval Architects of
Japan, Vol.150 (1981), pp.74-84.

[2] Lee, JT. et al, "Development of a Preswirl Stator-Propeller
System for Improvement Propulsion Efficiency : a Symmetric
Stator propulsion System", Trans. of the Society of Naval
Architects of Korea, Vol.29, No.4 (1992), pp.132-145.

[3] Kim, M.C. et al, "A Study on the Asymmetric Preswirl Stator
System", Trans. of the Society of Naval Architects of Korea,
Vol.30, No.1 (1993), pp.30-44.

[4] Lee, JT. et al, "Development of a Preswirl Stator Propulsion
System for a 300K VLCC", Trans. of the Society of Naval
Architects of Korea, Vol.31, No.1 (1994), pp.1-13.

[5] Yang, JM. et al, "Effect of Pre-Swirl Stator vane on the
Propelier Hull Interaction of a Full Ship", Proc. of the Annual
Autumn Meeting, SNAK, pp.188-191, (2000).

[6] Yang, JM. et al, "Effect of Pre-Swirl Stator Vane on the
Propeller Hull Interaction (2)", Proceedings of the Annual
Autumn Meeting, SNAK, pp.216-219, (2001).

[7] Yang, JM. et al, "Effect of Vertical Pre-Swirl Stator Vanes on
the Propulsion Performance of a 300K Class VLCC", Practical
Design of Ships and Other Floating Structures, pp.799-805,
(2001).

[8] Ikehata, M., "On the Improvement of Propulsive Performance of
a Ship by the Stator behind the Propeller”, J. of Kansai Soc. of
Naval Architecture, Vol.188 (1983), p.95.

(9] Blaurock, J., "Propeller Plus Vane Wheel, an Unconventional
Propulsive ~ System", International Symposium on  Ship
Hydrodynamics and Energy Saving, Madrid, (1983).

[10] Tanaka, M. et al, "Improved Grim Vane Wheel System And
The Latest Application to VLCC", 4th Int. Symposium on
Marine Engineering, Kobe, Vol.2, pp.A-6-9-A-6-16, (1990).

[11] Yao, H. and Shen, H., "Development and Experimental Study
of a Novel Submarine Guide Vane Propeller System", Practical
Design of Ships and Other Floating Structures, pp. 807-814,
(2001).

[12] Blaurock, J., "An Appraisal of Unconventional Aftbody
Configurations and Propulsion Devices", Marine Technology,
Vol.27 No.6 (1990), pp.325-336.

[13] Mori, M. et al, "IHI A. T. Fin - Ist Report Its Principle and
Development”, IHI Engineering Review Vol.17 No.l (1984),

pp.1-7.



