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Abstract: This study investigates the scale effects on hull-propeller interaction in shallow waters. Shallow water conditions, characterized by reduced under-keel clearance, significantly alter wake field, propeller loading and resistance patterns, presenting challenges in accurately extrapolating model scale results to fullscale power prediction. The research addresses these challenges by conducting systematic experiments on an Aframax model ship, supported by computational fluid dynamics (CFD) simulations. The methodology involved measuring key hull-propeller interaction coefficients, including effective wake fraction, thrust deduction factor, hull efficiency and relative rotative efficiency, under varying water depths and Reynolds numbers. The experimental setup featured self-propulsion tests in water depths conditions ranging from very shallow to deep water, and subsequent CFD simulations validated against the experimental data. Analytical curve-fitting techniques were applied to derive empirical equations for determination of these coefficients in shallow water. Key findings reveal that shallow water increases the effective wake fraction and thrust deduction factor due to intensified boundary layer growth and recirculating flow near the stern, while hull efficiency exhibits an initial increase followed by a plateau as water depth decreases. Relative rotative efficiency remains relatively stable across varying depths and scales. The derived equations demonstrate strong predictive accuracy, offering practical tools for naval architects and marine engineers to estimate hull-propeller interaction in shallow waters. 
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