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K& [m] 3.06 0.87865 3.93865
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Fz2 MRS
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Al 0.12 0802  0.740 3 6316 2305
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C3 2.88 024 0912  0.595 6 44211 7368
C4 0.18 0908  0.684 1.8 12,790 7.105
C5 o 024 0904  0.589 2.4 17.684  7.368
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Investigations on the advancing resistance and ship-generated waves
of the confinement effect during the inland waterway transport

DU Peng, HU Hai-bao, HUANG Xiao

(School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an, 710072.

Email: duncng@nwnu.cdu.cn)

Abstract: In this paper the hydrodynamics and ship-generated waves of the inland vessels in the
fully-confined waterway are investigated using CFD (Computational Fluid Dynamics) approach,
as functions of the channel width, water depth, ship draught and speed, etc. The simulation
results are validated using towing tank tests. It is found that the bank and bottom of the waterway
will induce strong confinement effect on the vessel. And this effect becomes increasingly
important with the increase of ship speed and draught. Under this condition, the vessel will
experience higher fuel consumption and harder maneuverability, which may lead to collision and
even grounding. Ship motion will generate waves, which are successfully and accurately
captured in our simulations. It is found that the bank will reflect the waves, which will superpose
with the original ones, creating very complex waves patterns in the waterway. And the reflections
are more frequent with a narrower channel with. Through the theoretical analysis of the Kelvin
angle, the water depth is found to have important influence on the wave angle, while the bank
only reflect the waves instead of changing the wave angle. Besides, different from the traditional
theory, the draught is found to affect the wave angle. Therefore a corrected theory using the ship
draught is proposed in this work and validated using the simulation results.

Key words: Confined water, Hydrodynamics, Ship-generated waves, Kelvin angle; Draught
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