SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

?’]ﬁﬂ‘%ﬁ:aﬁ%ﬁk J: LIEICERT 2 RIET~NDFRK

xRA, ¥
TR ZE R 20 T 2 g0 i

alll, FZ
RMKSRE IR T $H %R

£, 7588
FUM KSR B8 T S F 52

https://hdl. handle. net/2324/7173453

HIRIEHR : BAMRMEF LTFREERME. 18, pp.355-358, 2014-05. HAMMEFLFER
N—=I3

HEFIBAMR

W, KYUSHU UNIVERSITY




BAmMBF IFRBERR/NE

HARBEHERIC K DMAKICERT REA~D
RIKFEEICRET HME

1E & /PN e E&£ B & ¥ F
Ex B 4 9 &
Study on the Shallow Water Effect on the Hydrodynamic Forces Acting on a Hull

by Captive Model Test
Yoshitaka Furukawa, Member

F 185

i

/

by Hiroshi Ibaragi, Member
Yasuaki Nakiri, Member

Key Words: Shallow water effect, Captive model test, KVLCC2, KCS

1.#% &

2014S-GS5-8

JTYBIOEEEE—A > b NIT (1) RIS TELLE. 72

—fI, MUATHER O KEREL D I2o0 T, Mfno
BEEMERE DN RE S B (bT A Z i3 mbnTHY, &
< OWFZENMTOR TS M2 E I k- T, KiE
DELRDICONTHBELEEENELT 2 ENBE SN
TW5h. 2 TARMETIE, MEORLD 2 FEOME
sz stg b LT, WmAKBICI W CRIGEMASE - 2iMA 4%
AL S THBRREOMTRBRZ1T2 5 2 12k v, M
TR SR W CIERI 727 — & 2 B L, ki
BT B AnOEEE R T A Z L2 HE LT
5. Fi, EHOPBEICE L MARELIC R 5 R
FERICHE S WD WAR B ORI L el U, MR
& KGRI PE S EBRFE D Iz >V TRF & 1T -
7.

2. AR R
PRI, # o —fo KVLCC2 B L= 7
TR KCS Th 5. HEROFETER % Table 1 (2, #
PR AE ORI DAMBLZ Fig. 1 38 X OV Fig. 2 1R 7.

Table 1 Principal particulars of KVLCC2 and KCS models

Ship model KVLCC2 KCS

Length perpendiculars L (m) 2.500 2.500

Breadth B (m) 0.453 0.350

Draft d (m) 0.162 0.117

Block coefficient C, 0.810 0.651
LCB, fwd+ xg (m) | 0.0348L | —0.0148L
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Fig. 1 KVLCC2

Fig. 3 Coordinate systems

Table 2 Measuring conditions

Water depth to draft ratio  H/d 1.2,1.5,2.0,6.0

Drift angle [ (deg) 0.0, £2.5, £5.0,
+7.5, £10.0,
15.0, 20.0, 30.0

Nondimensional yaw rate 7’ 0.0,0.1,0.2,0.3,

(=rL/U) | 0.4,0.6
Ship speed U(m/s) | 0.3
Length Froude number F, 0.061
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Fig. 4 Lateral force (KVLCC2, H/d = 1.2)
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Fig. 5 Yawing moment (KVLCC2, H/d = 1.2)
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Fig. 6 Lateral force (KVLCC2, H/d = 6.0)
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Fig. 7 Yawing moment (KVLCC2, H/d = 6.0)

Table 3 Hydrodynamic derivatives (KVLCC2)

Hld 1.2 1.5 2.0 6.0
Y, 1.5448 | 03967 | 0.2895 | 0.2387
Y- —0.2375 | —0.2266 | —0.2480 | —0.2265
(m'+m)
Y 22887 | 26175 | 13714 | 0.5928
Y, 0.1802 | —0.1190 | 0.0830 | 0.0661
Y ~3.3485 | —1.0456 | —0.2533 | 0.2844
Yy 49100 | 33114 | 1.0562 | 0.5367
N, 0.4146 | 03032 | 02129 | 0.1377
N =xgm' | —0.1271 | —0.0827 | —0.0627 | —0.0580
Ny, 0.3998 | —0.1186 | —0.0944 | —0.0533
N, 0.0635 | 0.0154 | —0.0144 | 0.0214
Ny 0.0620 | —0.0274 | —0.2691 | —0.0228
N, ~0.9993 | —-0.6768 | —0.1102 | —0.2666
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Fig. 8 Lateral force (KCS, H/d = 1.2)
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Fig. 9 Yawing moment (KVLCC2, H/d = 1.2)
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Fig. 10 Lateral force (KCS, H/d = 6.0)
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Fig. 11 Yawing moment (KCS, H/d = 6.0)
Table 4 Hydrodynamic derivatives (KCS)
H/d 1.2 1.5 2.0 6.0
Y; 1.8656 0.4371 0.1093 0.1468
Y- -0.1892 | -0.1607 | —0.1976 | —0.0863
(m'+m)
Y, 1.3250 | 2.8906 | 1.9990 | 0.7789
)l 0.1369 | -0.0410 0.0871 | —0.1348
Y, ~1.8860 | —2.1402 | —2.4924 | —0.6782
Y, 45144 | 3.1012 | 22166 1.099
NZ 0.3781 0.1478 0.1194 0.0954
N =xem' | —0.1023 | -0.0570 | —0.0312 | —0.0396
N, 0.5993 | 0.4179 | 0.1488 | 0.0382
N, -0.0794 | -0.0196 | —0.0407 | —0.0194
Ny, 1.3094 | —0.5000 | —0.7365 | —0.4688
Ny, ~1.500 | —0.7180 | —0.1308 | 0.0307
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Fig. 13 Yaw and sway damping lever (KVLCC2)
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Fig. 12 Course stability index
Table 5 Course stability index A
h (= d/H) H/d KVLCC2 KCS
0.1667 6.0 0.0173 0.0024
0.5000 2.0 0.0346 0.0202
0.6667 1.5 0.0359 —0.0012
0.8333 1.2 -0.0979 —0.1193
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Fig. 14 Yaw and sway damping lever (KCS)
Table 6 Course stability index A (Prediction)

h (=d/H) H/d KVLCC2 KCS
0.1667 6.0 0.0163 0.0081
0.5000 2.0 0.0256 0.1017
0.6667 1.5 0.0397 0.3189
0.8333 1.2 0.0614 —1.5576
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