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Effects of skew and load on propeller non-cavitation and

cavitation hydrodynamic performances

YANG Qiong-fang”', WANG Yong-sheng', ZHANG Zhi-hong’
(1. School of Naval Architecture and Marine Power, Naval University of Engineering, Wuhan 430033, China;
2. School of Science,Naval University of Engineering, Wuhan 430033, China)

Abstract : Effects of skew and load on propeller non-cavitation and cavitation hydrodynamic performances
were presented to quantitative analysis of the effects on cavitation inception speed. Exactly, the cavitating
breakdown performances,cavitation inception characteristics,and the forward, backward and crashback-
ing open water performances under non-cavitation conditions of both NSRDC4381 no skew propeller and
4383 100% skewed propeller were simulated with improved Sauer cavitation model and modified shear
stress transport turbulence model. Results show that calculated open water performances and thrust and
torque coefficients versus advance ratio over a range of cavitation indices for both of the two propellers
are all got successful validation against experiment. The effects of skew on forward and crashback open
water performances and cavitating breakdown characteristics are negligible over the range of moderately
loads (J=0.5~0.9),but substantially declines the backward performances. Under heavy and light load-
ing conditions,the skew can both elevate the inception performances significantly. Given the skew, the
load will directly influence the wake turbulent velocity fluctuation and vortex center,and the axial velo-

city streamtube shape,so to the non-cavitation and cavitation propulsion performances.
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Analysis wave-like disturbance of coupling vibration characteristic of HVAS droplets
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Abstract: Vibration characteristics of molten metal droplets are the decisive effects to performances of
high velocity arc sprayed coating,but it is hardly to test the dynamic action of liquid droplets owing to
the limitation of experimental technique. Though it established the sprayed gas and liquid droplet cou-
pling vibration system of equations based on wave-like disturbance,numerical solutions for the governing
equation,a fastest-growing wave number is derived. Comparing of predicted fastest-growing wave num-
ber and data of Bradley,the deviation within the+2% limits,its efficiency is validated to the gas liquid
droplet coupling vibration system of equations. Using the coupling vibration system of equations, ana-
lyzed the effects of different gas type,different gas velocity and different molten metal type to vibration
characteristics of HVAS droplets. The results show that N, gas is better selected as sprayed gas,adhe-
sive strength of the spraying coating increase with an increase in the gas velocity,thereby provides theo-

retical evidence for choice of spraying materials and control processing parameters of HVAS,

Key words: HVAS droplets; wave-like disturbance; coupling vibration; vibration characteristics



