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The Drift Estimation for a Fishing Boat-I
On the drag coefficient ratio

Kunisaburo Yonera?, Toshimi Mecuro? and Yoshiyuki Kastwara?

Abstract

This study estimated ship drift when a ship’s engine was stopped. Ship drift was
affected by wind force on the upper portion of the ship and wave force on the lower portion
of the ship. It was necessary to determine the drag coefficient to estimate the drift. The
drag coefficient ratio ([J:) was taken up as first stage. Consequently, we obtained the
following formula to estimate the drift velocity from wind veloeity and significant wave
height ;

f == ().978 /w.? a
u=0. )/)\ Owéu

« WH0.093H

Where, pu, 0o Density of seawater and air (kg - s*/m*)

S, Se ¢ Side area (m?) below and above the ship's waterline

U Drift velocity (m/s), W: Wind velocity (m/s)

H 1 Significant wave height (m)
D. was not correlated to wind direction or drift direction, but D, was significantly correlated
to wind velocity and trim.

Key words: Drift, Drag coefficient, Wind velocity, Significant wave height
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Fig. 1. Method for measuring wind direction and drift direction.
a ¢ Angle of wind direction
£+ Angle of drift direction
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Table 1. Principal dimensions of T.8. Hokusei Maru.

Gross ton 892.93 ton
Loa 62.32 m
Lpp 56.00 m
Breadth 11,10 m
Depth 4.60 m
Trim 1.82~2.51 m
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Fig. 2. Frequency distribution of drag coeflicient ratio (D.) caleulated by equation 2 in 1985
and 1995,
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Fig. 3. Correlation between drifting velocity and wind force in 1985 (A) and 1995 (B).
Y axis is drifting velocity (U} and X axis is value of \’ﬂubn‘ ‘O.LSM .
pa Alr density, o Seawater density

Sa: Side area above the ship waterline, S, : Side area below the ship waterline
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Fig. 4. Relation between each wind veloc- Fig. 5. TFrequency distribution of drag

ities and mean drag coeflicient ratio and coefficient ratio caleulated by equation 6.

its confidence intervals.

Table 2. Correlation coefficients between drifting velocity and three factors of wave and
wind velocity, and each mean values and standard deviations,

Pw H w H m”l P o W U
Mean 4.84 0.99 0.21 7.78 0.37
S 0.534 0.339 0.069 2.232 0.100
R ~0.035 0.324 0.308 0.615
t 0.427 4.186 3.954 9.517
P 20.50 =0.001 =0.001 =0.001
~lo] U : drifting velocity [m/s], W: wind velocity [m/s] P,: Wave period [s],

: Wave height [m], S: Standard deviation R: Correlation coefficient, ¢: ¢ test

mlue, P Significance level
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Table 3. Correlation coeflicients between drag coefficient ration and wind direction, drift

angle and trim, and between wind velocity and wind direction and drift angle.

D, W
Wy W, D, 4 W, Dy

R 0.056 -0.321 0.068 -0.178 0.470 0.189
¢ 0.0682 4.174 0.826 2.203 6.496 2.347
P 2040 £0.001 2040 %0.050 £0.001 =0.010

Wind velocity [m/s] W,: Wind direction, D,:
{ test value, P Significance level

N =149, D.: Drag coefficient ratio, W :
Drift angle, 7,: Trim, R: Correlation coeflicient ¢:
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Wind velocity(m/s) Trim(m)
Fig. 6. Relation between each wind veloc- Fig. 7. Relation between each trims and

ities and mean drag coefficient ratio and
its confidence intervals calculated by
equation 6.

mean drag coeflicient ratio and its
confidence intervals calculated by equa-
tion 6.
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