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This study investigated the effects of Reynolds numbber (Rn) on Propeller Open—Water (POW) test results for the KP458 propeller
(P/D = 0.7) using the Hanwha Ocean Cavitation Tunnel (HOCT), Tests were conducted under five Reynolds number conditions
ranging from 0.35x10° to 1.25x10° while maintaining turbulence intensity at 0,.8~1.1%, For selected Reynolds numbers (0,35x10°,
O,51><1O6, and O_77><106), the results were cross—validated with measurements obtained in the Hanwha Ocean Towing Tank
(HOTT). The results showed that propeller efficiency increased with Reynolds number up to 1.00X108, with maximum efficiency
occurring at an advance ratio of J = 0,60~0.65. The thrust coefficient (K;) approached a saturation region at Rn = 0,51x10°
~0,77%10° while the torque coefficient (Ko) exhibited reduced Reynolds number sensitivity beyond Rn = 0.51x10° At the
highest Reynolds number (1.25x10°%), sheet and face cavitation developed over the entire advance ratio range, causing a
reduction in efficiency due to thrust loss, The results at Rn = 1.00X10° were extrapolated to full-scale conditions using the
ITTC-78 method, The trends of Ky, Kq, efficiency, and the optimum advance ratio were preserved, indicating that sufficiently
high—Reynolds—number cavitation tunnel tests can provide reliable full-scale performance predictions,

Keywords : Propeller open—water test(Z2H2{ HH=MSAE), Reynolds number(H[0[=X 4, Propeller Pitch ratio( Z2E2{ m|X[H]),

Large cavitation tunnel(LCT, CHES4X)
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Fig. 1 Schematic drawing of the Hanwha Ocean cavitation

Table 1 POW test equipment specifications
Type Underwater

Thrust: +3,000N

Rated capacity Torque: £200N

4,000

Maximum rpm

Fig. 3 Measurement of turbulence intensity using LDV
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Table 2 Turbulent intensity result

Table 3 KP458 CT-POW test conditions

J Rn(x10s) Vr(m/s) T.1.(%) Prop. rpm Vr(m/s) J Rn(at J = 0.5)
0.35 1.32 1.06 620 0~ 2.08 0~ 0.80 0.35x10°
0.51 1.89 1.11 900 0~281 |0~0.80 0.51x10°
0.5 0.77 2.82 0.86 1350 0~450 | 0~0.80 0.77x10°
1.00 3.64 0.87 1750 0~583 | 0~0.80 1.00x10°
1.25 4.54 0.83 2180 0~7.27 0~ 0.80 1.25%10°
0.35 1.57 1.06
0.51 2.26 0.95 Table 4 Main specifications of the KP458 propeller
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1.00 4.36 0.84 Diameter, D (mm) 250.0
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Fig. 4 CT&TT POW test result (Rn=0.35%10°)
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o8 CT & TT POW Result(Rn = 0.51 X 109)
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Fig. 5 CT&TT POW test result (Rn=0.51

o8 CT & TT POW Result(Rn = 0.77 X 10°)
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Fig. 6 CT&TT POW test result (Rn=0.77x10°)

KP458 no Result(Rn=0.35x10¢ ~ 1.00x10°)
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Fig. 7 KP458 no test result (Rn=0.35x10% ~ 1.00x10°%)
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KP458 K; Result(Rn=0.35x10° ~ 1.00x109)
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Fig. 8 KP458 Kt Test Result (Rn=0.35x10% ~ 1.00%10°)

KP458 10Kq Result(Rn=0.35%x10° ~ 1.00x10°)
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Fig. 9 KP458 10Kq test result (Rn=0.35%10° ~ 1.00x10°)
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KP458 CT-POW Result(Rn=0.35x10% ~ 1.25x106)

CT-POW and POW-Scaled Full-Scale Results of KP458 (Rn = 1.00x106)
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Fig. 11 KP458 CT-POW result (Rn=0.35%10°~1. ,
Fig. 14 CT-POW vs. Full-scale results (Rn = 1.00x108)
CT-POW and POW-Scaled Full-Scale Results of KP458 (Rn = 0.50x106)
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Fig. 12 CT-POW vs. full-scale results (Rn = 0.51%x10°)
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A propeller CT-POW Result (Rn=0.30x10° ~ 1.50x106)
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Fig. 18 A propeller CT-POW result
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