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Abstract: In order to explore the effects of the end plate on the cavitation performance of the contracted
and loaded tip (CLT) propeller, the cavitation characteristics of the end plate variable parameter model of the
CLT propeller P1727 based on the commercial fluid software Star—ccm+ were calculated. Using the DDES turbu-
lence model and the Schnerr—Sauer cavitation model, the effectiveness of the method is verified by the cavitation
calculation of standard model propeller E779A. Studies have shown that the cavitation area on the blade surface is
basically the same as the low pressure area, and the range of the cavitation area is positively correlated with the
degree of thrust loss. When the end plate effectively suppresses the flow around the tip, the length and width of
the end plate make little difference on the open water performance and cavitation characteristics of CLT propeller.
The end plate inclination has a greater impact on the open water performance and cavitation characteristics. The
greater the inclination angle, the greater the thrust and torque, and the greater the thrust attenuation when cavita-
tion occurs. The research results can provide a reference for the design of the end plate of the CLT propeller.
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Fig. 2 End plate changing models
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Fig. 6 E779A calculation model
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Fig. 8 Open-water charts of length changing end plate
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Fig. 9 Calculation model of length changing end plate
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Table 1 Thrust comparing of length changing end plate

Propeller Cavitation Non-—cavitation Thrust
type K, K, loss/%
L1 0.1121 0.1240 9.59
L2 0.1192 0.1253 4.89
L3 0.1205 0.1258 4.27
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Fig. 10 Open-water charts of inclination changing end plate
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(a) Pressure distribution of inclination changing end plate

(b) Cavitation of inclination changing end plate

Fig. 11 Calculation model of inclination changing end plate
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Table 2 Thrust comparing of rake changing end plate

Propeller Cavitation Non-—cavitation Thrust
type K, K, loss/%
01 0.1154 0.1194 3.38
62 0.1171 0.1313 10.81
63 0.1181 0.1351 12.58
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(a) Pressure distribution of width changing end plate

(b) Cavitation of width changing end plate

Fig. 13 Calculation model of width changing end plate

Table 3 Thrust comparing of width changing end plate

Propeller Cavitation Non-—cavitation Thrust
type K, K, loss/%
B1 0.1146 0.1217 5.85
B2 0.1153 0.1244 7.32
B3 0.1160 0.1253 7.43
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