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On the Reduction of a Ship Resistance by Attaching an Air Cavity
to Its Flat Bottom
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Abstract

Extensive resistance tests for a passenger boat(now in service at Chung-Ju lake) have been
performed in a towing tank to investigate the effect of an artificial air cavity attached to the
hull bottom on the reduction of the ship resistance. The attached air cavity has been observed
at various air supply rates, from which we have determined a proper shape of an air supply
device. In order to prevent the supplied air from leaking near the bilge of the ship, longitudinal
barrier strips have been attached to both sides of the device. The investigation on their
effectiveness reveals that a cascade system of the air supply device reduces the resistance of
the ship furthermmore. Energy saving of more than 10% is achieved at the design speed in
spite of the additional power necessary for the air supply.
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Fig. 1 Body plan of the ship

Table 1 Principal particulars of the ship
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Fig. 2 Limiting streamiines along the
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Table 2 Effect of the nozzle shape on
resistance due to air cavity
(Vu=1.543 my/s. Qur=100 liter/min)

device H 6  Rpyna Rama Roya Le

No. (mm ¢y Rms Rruna Rrus grm
I 10 30 124 092 114 130
i 10 166 118 092 1.8 130
ur 10 115 112 0% 106 110
'i4 7 115 18 054 1.01 50
1% 17 20 1.49 085 127 190
1{+Strip 118 0.83 088 340
Ky : Total resistance of a rmodel ship

B : Bare hull

NA D w/ Air supplving nozzle & No air

A ©w/ Air supplying nozzle & Air
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Table 3 Measured pressure coefficients and
local skin friction coefficients
(Vm=1.543 mv/s. Qur= 30 liter/min)

X Cp C/
{mm) No Air  Air No Air Air
-107 -0.049  -0.058 2.969E-3 2.781E-3
13* 0115  -0.016
161* 0.016 -0.033
321* 0.033 -0.066 2.655E-3 2.508E-4
482 -0.082 0.082 3.466E-3 3.590E-3

x : distance from 6 St. (mm, downstream: +)

1.690E-3 2.508E-4

* . location inside air cavity (Lc = 385 mm)
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