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Experimental research on the influence of ice blocking
environment on propeller hydrodynamics
and cavitation

HAN Kang', WANG Chao', YE Li—yu',WU Shen?, XIONG Wei—peng*
(1. College of Shipbuilding Engineering, Harbin Engineering University, Harbin 150001, China;
2. China Ship Scientific Research Center, Wuxi 214082, China)

Abstract: To explore the influence of the blocking environment on the ice—class propeller’s hydrodynamic
and cavitation characteristics and to help the optimization design of ice—class propellers, a test platform was
built under the ice blocking environment in a large cavitation channel. The hydrodynamic loads of the whole
propeller and a single blade were measured while cavitation patterns with different blocking parameters were
observed under ambient pressure and depressurized conditions. The test results show that the hydrodynamic
performance of the propeller under ice blocking conditions is the result of the combined effects of the ice
blocking parameters, the cavitation environment and the propeller operating conditions. Under the combined
influence of ice blocking effect, proximity effect, propeller suction, reflux zone and the "Pirouette effect", the
conjoined vortex between the ice and the propeller blade will be induced and severe fluctuations are caused
in the propeller’s hydrodynamic performance.
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Tab.1 Main dimensions of the propeller model
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Fig.1 Propeller model
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Tab.2 Real ship operating conditions of the propeller model

0.8RELHZ AL W RET LR En/(m-sT)  TALE V/(m-s)
0.33 0.325 162 3.61
0.44 0.281 141 2.72
R R S 25 0 R VA 1 A P KR T T 226 e o 2 Y, 130 7 o DU e R e 3 28 ST 2 ik
XoF LRI o A3 I TS VLA 0.44 FEL 23 W0 KR 0.33 00T A [ pi 3 Al v [1] B ) 4R g
Bl ey shas AR L. I T AL E IR 3 Fis.
®3IKBIRNEE
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Fig.6 Propeller thrust coefficients under depressurized state
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Tab.4 Changes of blade thrust and torque
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Fig.8 Single blade hydrodynamic performance with different L/D
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Fig.9 Time domain curves of single blade hydrodynamic coefficient with different L/D
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Fig.11 Variation of blade cavitation with different L/D
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