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The running attitude of a planing hull is determined by the pressure distribution on the hull bottom, and it significantly affects
hydrodynamic performance of the ship, ie., resistance, maneuverability, and seakeeping ability, Therefore, it is essential to
investigate pressure distribution on the hull bottom in order to improve hull design, In the present study, a novel pressure
measurement system using tactile sensors was introduced for a planing hull, The test model was a 23 m—class planing hull with
a hard chine, The pressure measurement showed that the pressure at the transom was lower than the atmospheric pressure,
owing to flow separation at the transom,
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Table 1 Principal particulars of the test model

Full scale Model ship
LOA[m] 26.40 1.61
LWL[m] 23.20 1.50
Breadth[m] 5.20 0.34
Depth[m] 2.40 0.14
Draft[m] 0.87 0.04
Displacement[k 47.000 12.0
gl
L/S(;_Err;)?“ 10.21 0.67
Deadrise at
stern 12
[deg.]
Scale ratio - 1/15.46

Fig. 1 Lines of the test model
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Table 2 Speed condition

Case 1 2 3
F
n 1.42 1.65 1.89
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Table 4 Uncertainty of pressure sensor for 5.43 m/s

# #2 #3 #4 #5
[Cp] [Cp] [Cp] [Cp] [Cp]
0.0029 0.0029 0.0028 0.0028 0.0033
#6 #7 #3 #9 #10
[Cp] [Cp] [Cp] [Cp] [Cp]
0.0029 0.0029 0.0028 0.0030 0.0029
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Fig. 6 Pressure sensor numbering

Table 5 Sensor location

Sensor number From AFT From center line
Table 3 Systematic errors ensor numboe [-] (-]
Pressure[Pa] 1 0.11 0.04
5Cp 2 0.11 0.14
—0P 39.80
or 3 0.11 0.25
oC 4 0.1 0.35
-7 0.00
op 5 0.11 0.47
6C } .
P SU 173 6 0.02 0.04
oU 7 0.02 0.14
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Table 6 Pressure measurement data for 5.4 3m/s
Fn #1 #2 #3 #4 #5
(Cp] [Cp] (Cp] (Cp] [Cp]
1.42 | -0.035 | -0.032 | -0.029 | -0.013 | -0.008
1.65 | -0.026 | -0.025 | -0.023 | -0.014 | -0.012
1.89 | -0.031 -0.026 | -0.022 | -0.013 | -0.012
Fn #6 #7 #8 #9 #10
(Cp] (Cp] (Cp] (Cp] (Cp]
1.42 | -0.017 | -0.016 | -0.027 | -0.032 | -0.026
1.65 | -0.013 | -0.019 | -0.025 | -0.023 | -0.020
1.89 | -0.013 | -0.013 | -0.025 | -0.023 | -0.020
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