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Abstract

A series of design, theoretical analysis and model test procedures is presented for the
development of an axisymmetric stator-propeller system. A preswirl stator is located in front
of a propeller in order to improve the propulsion efficiency by cancellation of the slip stream

rotational velocity due to the propeller.
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Model test results show that propulsion efficiency gain due to the symmetric stator-propeller

system is about 39, compared to the single propeller. This efficiency gain would increase for

full scale application since the pressure drag coefficient of the stator would decrease due to

increasement of turbulent intensity behind the hull wake and increasement of Reynolds

number.
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Fig. 2 Velocity vector diagrams for the analysis of
the propeller-stator propulsion system
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Fig. 5 Circumferentially averaged axial and radial
induced velocity by KP249 propeller at KP2
59 stator plane(J=0.4287)
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Fig. 7 A surface discretization of the symmetric
stator(KP259) and the propeller(KP249)

Table 1 Geometry of the model propeller(KP249)

Propeller No. KP249 Propeller Name DW300K
Designed by DAWWOQOO Ship Name DW300K
Propeller Type FPP No. of Propeller SINGLE
Diam.(Model) 250.000mm Scale Ratio(A) 39.200
AglAo 4529 (P{D)mean .6364
Skew(°) 22.95 Rake(°) 00
Section Type NACA Hub Ratio .1550
No. of Blades 4 Comment
7R PID XD On®) /D £/ DA0Y) 1/ DALO%) foll
.20 .5600 .0000 —2.50 1695 6.41 42.80 .0378
.25 .5765 .0000 —3.67 .1814 6.88 39.54 .0379
.30 .5920 .0000 —4.49 .1926 7.09 36.37 .0368
40 .6210 .0000 —4.95 2128 6.98 30.31 .0328
50 6470 .0000 —3.72 .2294 6.47 24.65 .0282
.60 .6630 .0000 —1.07 2412 5.74 19.30 .0238
.70 .6680 .0000 2.71 .2458 5.11 14.55 .0208
80 .6560 .0000 7.33 .2391 4.52 10.31 .0189
90 .6280 .0000 12.53 2094 3.66 6.37 .0175
.95 6120 .0000 15.24 1718 2.87 4.45 .0167
1.00 .5950 .0000 18.00 .0000 .00 2.72 .0000
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Table 2 Geometry of the symmetric model stator(KP259) with the reference pitch angle(a ¢ =0)

Propeller No. KP259 Propeller Name STATOR1
Designed by KRISO Project Name
Propeller Type CPP No. of Propeller SINGLE
Diam.(Model) 275.000mm Scale Ratio(A) 39.200
Ag/Ag 453 (P! D)ncan 5.321
Skew(°) .000 Rake(®) .000
Section Type NACA66 Hub Ratio .280
[ No. of Blades 7 Comment
r/R P/D Xn/D 8,(°) 1D S,4D(10%) 1,/ D(10%) Soll
.30 2.6300 .0000 .00 1527 .00 20.61 .0000
.35 2.8862 .0000 .00 .1496 .00 19.32 .0000
.40 3.1262 .0000 .00 .1466 .00 18.03 .0000
.50 3.5910 .0000 .00 1405 .00 15.82 .0000
.60 4.0900 .0000 .00 1344 .00 14.34 .0000
.70 4.6840 -0000 .00 .1283 .00 13.02 .0000
.80 5.5110 .0000 .00 1222 .00 11.88 .0000
.90 6.9920 .0000 .00 1161 .00 10.93 .0000
.95 8.12680 .0000 .00 1131 .00 10.56 .0000
1.00 9.6633 .0000 .00 .1100 .00 10.19 .0000
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Fig. 9 Propelter open water test setup for the
stator-propeller system
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