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The primary objective of the current work is to obviously analyze regarding effects of trim conditions of a ship on resistance
performance using model test and CFD, Model tests at a towing tank are conducted to investigate resistance for trim conditions at the

given same displacement, Measured resistance shows small but distinct differences according to trim conditions, However, these
differences are difficult to be clarified by measured physical quantities and wave pattern analysis from model tests, CFD is employed for
the assessment of resistance performance according to trim conditions, The flow computation is conducted considering free surface and
dynamic trim using a commercial CFD code (STAR-CCMH). The initiative of the present work is to systematically demonstrate pressure
resistance acting on each region of divided finite zones of ship surface along the length and draught direction of surface when
pressure distribution on the ship is interpreted. Also, a standard to assess the pressure resistance applied on the divided regions of a

ship is established,
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Table 1 Wetted surface and Rypy of model tests
according to trim conditions (s=0.220)

Draught Initial Wetted
condition surface Rr(N) Cw
Timby 604 999 102.4
head
Draught 1 EVEN 100.0  100.0  100.0
Trim by 986 1019 1118
stern
Trim by 100.3 958  82.7
head
Draught 2 EVEN 100.0  100.0  100.0
Trim by 986 1036 1139
stern
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Table 2 Comparison of Rpy by numerical analysis according to trim conditions

Pressure Frictional
Draught Initial condition resistance Pressure resistance Frictional
9 coefficient resistance(%) coefficient resistance(%)
Cpx10° Cyx10®
Trim by head 2.3863 102.5 17.3678 99.6
Draught 1 EVEN 2.3288 100.0 17.4431 100.0
Trim by stern 3.4988 150.2 17.5989 100.9
Trim by head 2.7314 76.7 16.0043 99.2
Draught 2 EVEN 3.5594 100.0 16.1373 100.0
Trim by stern 4.2346 119.0 15.9849 99.1

=] draught 1, trim by

Fig. 4 Comparison of pressure resistance on the hull surface according to trim conditions (Draught 1)
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Fig. 5 Comparison of pressure resistance on the hull surface according to trim conditions (Draught 2)
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Table 3 Ranking contributed to the resistance decrease

Draught 1 Draught 2
Thesd’ | EVEN| G| head | EVEN | e
ZONE1 | @ ® ® @ @ ®
ZONE2 | @ ® ® ® @ ®
ZONE3 | @ ® @ ® @ ®
ZONE 4| @ @ ® ® ® @
ZONE5 | @ ® ® @ ® ®
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Table 4 Comparison of the pressure resistance on
fore-body and aft-body according to trim
conditions for ZONE2 and ZONE4 of draught 1

Fore-body Aft-body
(F.E.~ST.10) (ST.10~A.E.)
Draught 1
Trim by| EV |Trim by[Trim by| EV [Trim by
head EN stern | head EN stern
ZONE 2 |73.13|72.92|72.89 |-70.73|-70.63(-70.39
ZONE 4 |16.68 |16.87 | 17.42 |-19.23|-19.87(-19.77
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Table 5 Comparison of the pressure resistance on
fore=body and aft-body according to trim
conditions for ZONE2 and ZONE4 of draught 2

Fore—body Aft=body
Draught 2 (F.E.~ST.10) (ST.10~A.E.)
raug Trim by EV |Trim by|Trim by] EV |Trim by
head EN stern | head EN stern
ZONE 2 | 55.34 | 55.25 | 55.32 |-53.99 | -53.66 | —53.43
ZONE 4 | 13.18 | 14.14 | 14.79 |-13.97 | -14.37 | —=15.07
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Fig. 11 Comparison of the pressure resistance on the

region divided along to hull surface of
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e ZONE 4 ‘7‘
o | | “I —— P ]| [P "I
h ’ll il draught2, Trim by head
00 draught2, Even 1
150 m draught2, Trim by stern

AE~ AP~ 10~ 20~ 30~ 40~ 50~ 60~ 7.0~ 80~ 90~ 100 110 120 130 140 150 160 170 180 190 FF.-
AP. 10 20 30 40 50 60 70 80 90 100 E

110 120 13.0 140 150 160 17.0 180 19.0

Fig. 12 Comparison of the pressure resistance on the
region divided along to hull surface of
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