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On the Suitable Shape of Bottom for the Application of
Air Cavity on Hull Bottom to the Practical Hull Form
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Abstract

This paper describes the modification of hull bottom for the air lubrication technique to the
passenger boat in service at the Chung-Ju lake, which has a large beam-draft ratio. From
numerical analysis of 2-D cavity problem by potential theory, the cavity shape, length and the
pressure in cavity are estimated for the simplified geometry of hull bottom, and the
non—dimensional parameters affecting air cavity phenomena are investigated Extensive
resistance tests for the model ship which has variation of step height and side strip have
been performed to investigate the formation of air cavity and the drag reduction effectiveness.
And also, the development of attached cavity to the bottom were observed from the flat
bottom made by transparent acrylic plate. From this survey on the modification of bottom
shape and the air lubrication technique, the total resistance of model ship could be reduced by
about 259 at the design speed compared to the proto type hull form.
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Fig.1 Schematic configuration of cavity model
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Fig.5 Cavity length, cavity pressure of
model scale

Fig.6 Body plan of proto type hull form
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Table 1 Principal particulars of the ship
Ship Model

LOA (m) 55.0 2.2
LBP (m) 53.0 2.12
Breadth (m) 10.0 0.4
Depth (m) 2.0 0.08
Draught (m) 1.15 0.046
Disp.Vol. (m?) 396.765 0.02539
Cy 0.6561
Scale Ratio, A 25
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Table 2. Experiment Set of bottom shape

Hull form | 4z of 65T | 4z of 2ST | side strip
BAl 00 cm 0.0 cm w/0
BA3 +05 cm +05 cm w/o
BA7 -05 cm -05 cm w/o
AAl 00 cm 00 cm w/
AA2 -05 cm -05 cm w/
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Fig.11 Comparison of step height effect on
resistance
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