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

Kunisaburo YoneTa?, Toshimi MEcUR0O? and Yoshiyuki Kajtwara?

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 (D) was taken up as first stage. Consequently, we obtained the
following formula to estimate the drift velocity from wind velocity and significant wave

height ;
U=0979, /J% . W+0.093H

Where, pw, 0a: Density of seawater and air (kg « s?/m*)

Sw, Se: Side area (m?) below and above the ship’s waterline

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

H : 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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Bow
direction B ]
Drift

direction
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direction
Fig. 1. Method for measuring wind direction and drift direction.

a : Angle of wind direction
B : Angle of drift direction
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Table 1. Principal dimensions of T.S. 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
EBHVE-TRI B, HlE,
%prwaU2=%CapaSaW2 .......................................... (1)
U : BFHEE (m/s), W: E& (m/s)

Co: MEAE FHREL C.: Mtk _EFIREK

ow: WRERE (kg s?/m'), p.: BREE (kg s*/m*)

Sw: MEKE THER (m°), S.: GERELEERE (n?)
ZZRHARBEBHZ N ThEROMER L RT3, BIiEE - ARy —5—ic kD
A—F =DV IV 27— T A OHULEREPHET AL DHETESL - T, (1) RED
Vs fRE (D)
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D= g: 2% ................................................ (2)

tLTkRDENDB, £l (DALY

= [ LaPaSa | e
U= prwsw w (3)

rieh, BREEEEE OBENELND, ChE COMETIIE=v(Cioa)/(Cupw) & L, #at
BFEIC L DR T, 22T, MiEKkE L TEERE-EK - EREEBSEZ NS L,

U=JD. SZ—:%. W covrvremnmeeinneesierriisse e (4)

LY, BEIERICED, D.SROSHD, UL, MECERT 3 DRAENOIE»CHEE
CERTIERIBHEZ 6N, hEERTANESDHZ, BT 2ERELER - KRT—75
OEMEZHERI L ZAEREESAERORCHBEBMER TH-7 2t L, EOTINX—I3H
BO2FEHFT LI L0, BCI2BERELHEE (H) ckFlF2b0LREL,

U=JD. %, WA @EH weveevrvnrrreemmmismiiiiiinerenens (5)
ELTER#EEERL, BINERECL YD, a ZRELIDS,
—Co_ 0uSlU—aH)” |
Dc— Cw - paSaW2 (6)

EUTHAREILD koW THEE L,

FOAETERE 2 R 5 72, 12 ORZKRBOMAEER I OV T—REBR» 57V 4 ¥ —T
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Su=28.28 * D;4+29.33+ Dy c+reeverveeemrnseirasiniinsiianaaeeaaans,s (1)
Sa=575.0— Gy =werrrerrerrersrererrursariatitiiiiiienarrrniareann, (8)

Sw: KE THEHE (m?) S, : KEFHEEE (m?)

Dy : BAE®K (m) Dy HR¥AK (m)
ZORATHEL 2MEKE ETOMERELL (VS./Sw) DEBEIZ 1.14%~—1.24% Q& TH -
Too MMEIIEE ETHRICED, B ETEE2ERIELTWEDT, ZOREOEZETRERICK

%
4o a []1985 N =151
30} % 11995 N=82
20 / é
il ; Q m [E
|/|1|,1,|H|”1”1
10 20 De 30 40
Fig. 2. Frequency distribution of drag coefficient ratio (D.) calculated 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 v 0uSe/0wSw * W.
Pa: Air density, p,: Seawater density
Sq: Side area above the ship waterline, S, : Side area below the ship waterline
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ERBEIGzRWEEL, (1), )R LV BEEEEEE L,

TEREEZRRRBRHRE (B, 1924) KBEINLTWEIROXEH W,

_ 273 | H—0.378¢F
pa=0.131867" 57 760

pa: BREE (kg+s?/m') ¢: 5@ (C) H: XUE (mm)

¢: BE F: fafESE (mm)
EEER TOWKEERIZIZ—BLHE 2L o0 5, HAEE® 102525 kg/m® & U, EREE L BT
ERiZ 270 INEESINEE 9.8 m/s? THRL 7-{E 104.6426 kg » s2/m* 2 7z,

BB R

1995 ED 7 — ¥ » S EREE RHE LR, £OFHHEIZ 013154 kg-s*>/m* ThH D, HER
#03 0.00055 kg+s*/m* TH -7z, BAELBR/NOEEZIX 0.002kg-s?/m* THY, WAL OEELL
B2 5 X 0.00002 DE{LL v, 1985 L 1995 FEDMBORH Lt I IE > 72 < A—

%
a0 aor __
3.0 % 30
CJ
ol 0
201 201
10 10}
0 [ R IS N N T IS R | )
40 60 80 100 o 10 20 30 40
Wind velocity(m/s) Dec

Fig. 4. Relation between each wind veloc- Fig. 5. Frequency distribution of drag

ities and mean drag coefficient ratio and coefficient ratio calculated 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.

P, H, H,/P, W U
Mean 4.84 0.99 021 7.78 0.37
S 0534 0.339 0.069 2.232 0.100
R —0.035 0.324 0.308 0.615
t 0.427 4186 3.954 9.517
P 20.50 <0.001 <0.001 <0.001

N =151, U: drifting velocity [m/s], W: wind velocity [m/s] P,: Wave period [s],
H,: Wave height [m], S: Standard deviation R: Correlation coefficient, ¢: ¢ test
value, P : Significance level

— 15 —



d K K E & #H 50(1), 1999

THo1Z s, BECKELREVEIEZ SRT, 1985 EDOEEIZ DV Tt 1995 £ FE %
HwaZkELi,

) R THEL 72D DEES % Fig. 2 R Uz, 1985 EDOLFHEIX 2.05 TH o7z, 4 28
ZHBEL DV ESDENKED T, F7- 1995 EOFHMHEIT 1.38 LK L, DA/ Sy —ik
1985 £ L HFAIL Tz, ¥ — 27 i3tz 1.0~15 Oz H 0, JEXHBSERESED L Tlio 12,

(ORI L VBT UIKER % Fig. 3iCR L7, 2hiz X 2 & 1985 EDEEUIL 1.296 TH b, 1995
FiZ 1110 TH B, D BB T2 & 1.680 £ 1.232 TH D 1995 A 27% IEENE V1, 2D XS i
(2), (3) ATK®DI= D, 13 1995 FE83L/NE oz, ZORABRBRAOREEE L Ul 71 2D
BT TERES L0, PRIV OREZEAEIBECT /I BT INZ &8
Ezoh3, THWILBOBTIE 1985 EOEBRF— 71203 2L 2 L,

Fig. 4 i3/RE 5 m Kif§, 5m 5 5 1 m IR, 9m Ll LD 6 BREIZHT T (2) RTRD 2D DFH
EERUTz, BEDBFE 22 Lizd>TD BAKEL o TW AR h 3, ZhiZEHLH
VLEEZRBEORENAS BN, BAZRZZRVEI D BAEOEENRAS AL THRS
tEZO6ND, ZITEREE LS, ERECAM, &R, HEPFOHE&EbRI DV TH
HBE% KD 7z, Table 2 X T Z N DOFYME, EHEfFE, HERE, ¢ REME, BEAELZTT, H
BBV OREETHD, ROTEEER TH -0 T @) R AV THEMLE ST, XX x5
2o

U=0.979 _PaSa_, WAQ.093H -evverrrremernsrenreeeieenunernanennes (9)
,Owa

Table 3. Correlation coefficients between drag coefficient ration and wind direction, drift
angle and trim, and between wind velocity and wind direction and drift angle.

D, w
Wd Wu Da T r Wd Da
R 0.056 —0.321 0.068 —0.178 0.470 0.189
t 0.0682 4.174 0.826 2.203 6.496 2.347
P =0.40 =0.001 =0.40 <0.050 =0.001 =0.010

N =149, D.: Drag coeflicient ratio, W : Wind velocity [m/s] W,: Wind direction, D, :
Drift angle; T, : Trim, R: Correlation coefficient ¢ : ¢ test value, P : Significance level

30r T
20 P
o § o 20 S
A § A T
10 Q & 5 % 10} ﬁ %
| 1 1 ] 1 ] 1 1 ] ] Y " L;, 1 1 L
40 6.0 80 100 18 20 22 24 26

Wind velocity(m/s)

Fig. 6. Relation between each wind veloc-
ities and mean drag coefficient ratio and
its confidence intervals calculated by
equation 6.

Trim(m)
Fig. 7. Relation between each trims and
mean drag coefficient ratio and its

confidence intervals calculated by equa-
tion 6.
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OEEE, Mk ETREE, BE, FENE0OFPEE2RATIEZOmIZ3:1 kD, RER
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