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Table 1. Review of pre-swirl stator research
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2 Reynolds-Averaged Navier-Stokes Equations (RANSE)
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Fig. 1. 3D-View of the model of KRISO container ship and KP505 propeller: (a) KRISO
container ship, (b) KP505 propeller
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Table 2. Specifications of KRISO container ship model and KP505 propeller
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Table 3. Investigating the quality of the propeller simulation mesh in open water flow at the advance coef-
ficient of 0.45 and the simulation of the KRISO container ship model at the speed of 2.196 m/s [38].
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Table 4. Comparison of ship simulation resistance with laboratory results
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Fig. 2. Ship simulation mesh generation in two-phase water-air flow: (a) Control volume for better

simulation of the wave formed by the float, (b) Control volume for more accurate simulation of the free
surface
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Fig. 3. Mesh generation of propeller simulation in open water flow
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Fig. 4. Comparison of hydrodynamic coefficients of the propeller simulation with experi-
mental data [38].
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Fig. 5. Simulation of the propeller in the KRISO ship stern wake
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Fig. 6. Schematic of the propeller, stator cross-section and its angle of attack

S gl S o SaS _lasloes digs L1l )5 s Sl ] oS
aly Sy aEtlefl bt b odiay L Alis )5 4idl & (6395
E5 oyl aad o s &S ol o0l dulie gy b ool e guus S S
LYA] ol joliss aisly jd wlgy 5ySlos b po5 Slosred (gilwdnd
)J)}B‘L’Ml/\ 9; Ay J]Ml})’jbﬂld&&d)ﬁ)]ﬁ QJBML?U.?J).)

yey

Gilwdnd s o' 9 (w2 -0
2 g5 Bl ol laol dlie 3 )5 ple & jshailen
Bl o aibly Sy s g 00 (Slodnd 456y 20 YVAS s s
b U5 sl oad ool ailyy (gilodend & (939)9 Sop i 4 g 0nd
23 QUi 1) gug ) (a8 ALl Sop plyx 0 dlyn (siloand
Silwdend 8 Canl o (asede b5 dilg Ggelym OB 2 4l JSS ()

23,5 s ool &gy (852 b i 5 )5l &S > g il s g



VEVA B YFOR doxio OF+) Jlo V) 0l OF 0593 ¢y puol SilSeo rdigen 4 it

(AN

(<)

5los (1) 2 g5 inn! i 2 5 55 Uil i 2hannrg 95 il 4l 3aunly 5 ygins! (305 41,8 Capmige Y S
29l oy 51 (5lod (&) s sns am

Fig. 7. Position of stators; Right: Four stators, middle: six stators and left: eight stators: (a)
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Fig. 8. Axial velocity (contour) and transverse velocity (vectors) in a section at a distance of 0.2D
upstream of the propeller: (a) Without stator, (b) Four stators, (¢) Six stators, (d) Eight stators

Il il 0dd odwy Jgl (gjlodud (e VEIFOYY dae & S ol iy
bl Jols 5o 1) jplinl Cuoglie a5l olpdy 9 Coop > gl
b olinl Hles <l aS 598 0 00ud iyl jd ilonyd )§ dunlie \S0S
b g a3 W/ dlas ayglj b jolin] i clls s pa Ve alas a4l
L2505 ol 1y 035 iol58l aiuin an )0 Ve dles gli b jeilinl cuin
H33)5 (o duglie g (o)
R b gl V0 ol (bges (g g 035k A JSS 5

N EALY

alyy Oy Sox s sl saonl J ol @l )5 ol sl 5 gkl
ol (T =T

otall propeller

T o) I e 958 1T gper)
e Sy oS el 5l ausss o bl Cunglio T, oS el o3
YN sy e b gilwand B Jodo )3 Cpiored (Cawl dio
ol Gy )3 ol G Cenglin a8 bl 5l L 505 ploal agl i
Jl ilwand bl bigjloans don 5 olid oy Dbl i
¥opbol g (bt b b bl o gyeml sl ply (el (g)

Wloy (152 593 (e b B Conl 0ad (B g5kl 2 (sl (g3lodend



VEVA B YFOR ascio OF+) Jlo ) o)l OF o5 syl SilSo usige dy pii

Table 5. Effect of stators under different attack angles
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Fig. 11. Comparing the effect of stators on the thrust and the torque coefficient of one blade of the propeller
in one revolution of the propeller: (a) Thrust coefficient of one blade, (b) Torque coefficient of one blade
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Fig. 12. The position of the point under pressure investigation on the surface of the propeller blade
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Fig. 13. Comparison of the effect of stators on the total pressure at the point on the back and front of the pro-

peller blade at a radius of 0.7R and a distance of 0.4C from the leading edge in one revolution of the propeller:

(a) Total pressure at the point on the back of the propeller blade (low pressure), (b) Total pressure of the point
on the face of the propeller blade (high pressure)
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Fig. 14. Comparing the effect of stators on the pressure contour of the low-pressure area (back of the blade) on the right
and the high-pressure area (face of the blade) on the left: (a) Without stator, (b) Four stators with an angle of attack of
10 degrees, (c) Six stators with an angle of attack of 12.5 degrees, (d) Eight stators with an angle of attack of 10 degrees
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