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A Study on the Design of a Biased Asymmetric Preswirl Stator
Propulsion System
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ABSTRACT: This paper deals with a theoretical method for the design of a biased asymmetric preswirl stator propulsion system which
has been used to increase efficiency by the recovery of a propeller slipstream rotational energy by the counter rotating flow of a stator.
In the case of full slow-speed ship, the upward flow is generated at the propeller plane by the afterbody hull form. The generated
upward flow cancells the rotating flow of the propeller at the starboard part while it increases at port part. A biased asymmetric
preswirl stator propulsion system consists of three blades at the port and one blade at the starboard which can recover the biased
rotating flow effectively. This paper provides the design concept which gives more simple and a high degree of efficiency. The model
tests for the designed compound propulsion system will be carried out later.
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Fig. 1 Mistbishi type reaction fin

2. A HE & A =20 e
B =pold AlgEed AR WAE 7E

e} 2] eael ), AHel 149 DS WA
B4 Aol A% medel WolA Avgae

Fol Qgor bl slo] AHelE Ly

of )
ol
00:1};

lo
by -
40 ~1r



o d@ fFrl%=s FAA B 2 NS} BaEn Sa
dMe Wz N2 448 B} Jong Has S8
wol gekx7l "ek ol fAHIM) g LDVAARo R A
29 AsFg DIHE FAYS ATk KRISOA AZ o]
A Zede WA FTINF HWYEL WM Fg 3o
VehRITE TRIA B4 ghEss 2ol tAHH(G0K VLCO)
o AAGN g A&9 9Pl 2 A2 B4 AUk Hg.
s RPN ANE I Wold 0SR H5%o
2 "olx HIA B RoM WEzE 7N HAgas
BE&EE dehieh aeln, $ANRS WY AEsE
o RHES Fg Sl JehhR) Fie. 59 FeiE LDVZ 7
=% st WS AL HelETh

ARDYGN UAE A Fuoleo] o8 Zzgeis
AFPWHY $EGFE 1% Z2IPS AT of
dhsh 2ol BAY FARE A=

) @i vl ghar ATl sl AL 974& etk
2) A= WA, BIgEAgoln] &= ¥Rldo] ERjgk

EXPERIMENTS

N

P P S Wy e e

Fig. 2 Measured velocity of propeller plane by LDV

Fig. 3 Nominal wake at propeller plane

Fig. 5 Induced wake by propeller behind 0.5R from a propeller
plane
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Fig. 6 Flow chart
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Fig. 7 Radial circulation distribution on the stator blades
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Table 1 Each radial angle
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blade 1 |10.0/11.0/13.0{12.0/11.0{9.0| 7.0 |50 | 4.0
blade 2 |14.0/15.0{17.0/19.0{21.0;20.0/19.0|18.0| 17.0
blade 3 |19.0/20.0/22.0/24.0/26.0{28.0|29.0|28.0| 27.0
blade 4 |13.0|14.0/16.0]18.0/20.0{22.0|24.0|26.0| 27.0

Fig. 9 Modification of 300K VLCC Lines
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(b) Looking downs (a) Stator installed at model ship
2 tream

Fig. 8 A biased asymmetric preswirl stator propulsion system
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Photo 1 A biased asymmetric preswirl stator propulsion system
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