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Summary

Ship’s speed through water is one of the most important factors in the energy efficiency evaluations of ships in operation.
Recently ship performance monitoring systems are being installed in the wide variety of ships for efficient operations and ship’s
speed through water is usually measured using the Doppler speed log system. The measuring accuracy of the Doppler speed log
systems, however, may not be sufficient for the evaluations of various energy-saving measures since the measuring locations are 3 to
20 meters below the bow bottom of ships where the water speed may be affected by the local disturbances of a ship hull. In this study,
in order to investigate the properties of velocity distributions under bow bottom of ships, the flow fields of full scale ships are
simulated using CFD approach. The computed results for a blunt ship and a slender ship in laden and ballast conditions with various
ship speeds are presented. It is shown that the properties of the disturbance velocity due to a ship hull depend on ship’s draft and ship

speeds differently with a ship type.
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Table 1 Principal Particulars of Japan Bulk Carrier Vs (kt) V s(m/s) Re Fr
Lo 280.0m 12.0 6.173 | 1.454E+09 | 0.118
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Fig. 3 Hull pressure distribution and velocity distribution on
center plane at F7=0.157 (Laden condition).

DI A Ar— v CED fBAT 33

-0.02
0.00
= 002
g
=y
S 004}
5
z 006F Fr=0.118 ——
@ Fr=0.137 -
E o008} Fr=0.157 ooeee
£ Fr=0.177
®
S o0}
8
2
o o2}
0.14 F
016 . . A R . . R
080 08 090 095 100 105 110 115  1.20
u/Vs
Linel
-0.02
0.00
— o002}
g
=
5 o004f
£
s
g 0osr Fr=0.118 ——
z Fr=0.137 ——
5 oos} Fr=0.157 -
= Fr=0.177
?
E 0.10
@
2 o2}
014 b
016 . . . . . . .
08 08 090 095 100 105 110 115 120
u/Vs
Line2

Fig.4 u /Vs (velocity in x direction) on Linel (top) and Line2
(bottom) (Laden condition).
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Fig.7 Hull pressure distribution and velocity distribution on
center plane at Fr=0.157 (Ballast condition).
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Fig.8 u/Vs (velocity in x direction) on Linel (top) and Line2
(bottom) (Ballast condition).
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Fig.9 Averaged u/Vs of Lines 1-3 (Ballast condition).
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Fig.10 Averaged u/Vs of Lines 1-3 for double model flow
(Ballast condition)
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Table 3  Principal Particulars of KRISO Container Ship (After
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Table 4 Computational parameters

Vs (kt) V s(m/s) Re Fr
12.0 6.173 9.863E+08 0.143
14.0 7.202 1.151E+09 0.167
16.0 8.231 1.315E+09 0.191
18.0 9.260 1.479E+09 0.215
20.0 10.289 1.644E+09 0.238
22.0 11.318 1.808E+09 0.262
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Fig.12 Velocity extraction lines (Lines 1, 2 and 3)
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Fig. 13 Hull pressure distribution and velocity distribution on
center plane at F7=0.238 (Laden condition).
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(bottom) (Laden condition).

Fig.14 1Z Linel, 2 (¥ o 7ol B34 & il TlEkotfb L,
ARSI S OENEREEE db/Lpp (LT Yy FLEZBDTH
%. Linel Ti%, ML 5 OREEE db/Lpp=0.10(%) 20m) F2JE T
75 F TOFEK TIEAET V— R 1T & > THEEENA 3 R
20, IEARE VI EHREOK FRENARE V. ZhiL, it
ORI > THHREBREOEENRL 20, ZOREN
BNWEZAETESELDEEZLND. BEND
db/Lpp=0.25(K) 50m) FREHEN T2 & T A TH i I E O



R E AR TS D M A 7 — v CFD AT 37

99.8% Th v, MUNRETIIH DN, ML T L.
Line2 T [AEROMEFI TH B2, db/Lpp=0.25 THHITIFIEM
HWEELLI D,

Fig.15 1%, Linel, 2,3 O TH 5. A% Fig.14 &
FRETH Y, MEND db/Lpp=0.15GK 30m)FLE £ TIE, Ml
12X BHHEDOENEE TH 5. Fig.16 13 BTG EIC
LD ENMTHD. LA VAL Fr=0.143 O35
LRl & Uiz, #EEDARIE Fig.15 @ Fr=0.143 D4 L 1ZF
FRETH Y, HHEERZEN, HETIINEL, BHENKX
{Ten LWHEIT->TL 5.

0.00
& oosf
3 ave. (Fr=0.143) ——
2 ave. (Fr=0.167) --------
g ave. (Fr=0.191)
= 0.10 | ave. (Fr=0.215
2 ave. (Fr=0.238) -----
= ave. (Fr=0.262) -
g
g 015 F
g
s
2
[=]

0.20 |

0.25

0.80 0.85 0.90 0.95 1.05 1.10

u/Vs

Fig.15 Averaged u/Vs of Lines 1-3 (Laden condition).

0.00
g& 0.05 |
i ave. (DMF) ——
£
2 o0t
o
[3]
£
s
@ 015}
g
s
@
a
0.20 f
0.25 + . . ]
0.80 0.85 0.90 0.95 1.00 1.05 1.10

u/Vs

Fig.16 Averaged u/Vs of Lines 1-3 for double model flow
(Laden condition).
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Fig.17 Hull pressure distribution and velocity distribution on
center plane at Fr=0.238 (Ballast condition).
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