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Recently, the design point of the propeller is gradually changing due to the demand for energy saving and environmental
protection, Until recently, self—propulsion model tests were conducted using stock propellers and geometry information was
provided to propeller designers, but the range of existing stock propellers did not keep up with the changing design points, and
the range of series propellers required in the initial design was also insufficient, Future propeller performance requires high
performance and eco—friendliness, and the need for expansion of series propellers has increased, In order to respond to future
needs and provide a wide range of advantages in propeller design, KRISO manufactures about 100 series propellers and builds
series data through a model tests, In this paper, the approach method for deriving the representative optimal shape to be
applied to the 4—blade series propeller in the initial stage of series propeller development was summarized,

Keywords : Series propeller(Z|€ Z=2224), Number of blades(=£714), Mean pitch—diameter ratio(&t L|X|H|), Expanded area
ratio(2% HAH|), Propeller geometry design variables(Z 22| SIAAA| BH4y) Propeller open water efficiency(Z&2
| = 58)
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of propeller blades according to ship type

Number of )
blades Ship type
Bulk carrier
Product carrier
4 Blade Tanker
LNG carrier
Small container vessel
LNG carrier
5 Blade Container vessel
6 Blade Container vessel

Classification by number of blades

49
(15%2%)
62
(19%)
216
(64%)

m3Blade mdBlade m5Blade

6 Blade
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Fig. 1 Range of main specifications of existing series
propellers

Table 3 Main specifications of K-series propellers

Seri No. of Range of parameters
ene§ Prop z Ae/Ao P/D
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Series
propeller) 33 6 0.6-0.9 |0.90-1.20
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Fig. 3 Comparison of propeller open water prediction for
each geometric design variables
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Table 4 Geometric parameter configuration of representative
model propellers

Number of blades: 4

No. Propeller 1D Geometric parameter configuration
1 KP2201 P1 +R1 +C1+ 51

2 KP2202 P2 +R1 + C1 + S1

3 KP2203 P3 +R1 + C1 + S1

4 KP2204 P4 +R1+C1+S1

5 KP2205 Pl +R2 +C1+ S1

6 KP2206 P1 +R3+ C1 + S1

7 KP2207 Pl +R1 +C4 + S1

8 KP2208 PI+R1+Cl1+S34
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Fig. 4 Drawings of representative model propellers
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Table 5 Principal particulars of model propellers

Particulars Value
Propeller 1D KP2201 ~ KP2208
Model propeller diameter 250 mm
Number of blades 4
Hub—diameter ratio 0.17
l\;l)/elc;:ri T pitch—diameter ratio, 085
Expanded area ratio, A,/4, 0.4
Propeller rotational direction right handed
Material of model propeller Aluminum

KP2205 KP2206 KP2207 KP2208
Fig. 5 Photographs of representative model propellers
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Table 6 Comparison of propeller open water efficiency
(n,) for 8 model propellers (at &, /J* = 0.478)

Number of blades: 4

No. | Propeller ID |Propeller open water efficiency, n, (%)
1 KP2201 67.8
2 KP2202 67.9
3 KP2203 67.6
4 KP2204 67.3
5 KP2205 67.7
6 KP2206 66.6
7 KP2207 67.2
8 KP2208 67.7
9 B—series 62.1
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Fig. 7 Comparison of open water performance
(for rake distribution variation)
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Fig. 8 Comparison of open water performance
(for chord distribution variation)
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Fig. 9 Comparison of open water performance
(for skew distribution variation)
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Fig. 10 Comparison of open water performance
(KP2201 vs. B-series propeller)
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