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1 1 1
EEDI Condition
Fn 0.19 0.21
3
1 2 3 4 5 6 7 8
DWT () 5,000 5,000 8,800 8,800 | 13,000| 16,000| 16,000 5,400
Lpp (m) 98.00 92.40 | 108.50| 107.10| 112.60| 130.60 | 127.00 94.40
B (m) 16.00 16.50 18.20 19.00 20.80 22.00 22.00 17.60
D (m) 8.60 8.60 9.65 10.00 11.55 12.00 12.00 8.10
d (m) 6.400 5.800 7.730 7.668 9.000 9.300 9.100 6.200
L/B 6.13 5.60 5.96 5.64 5.41 5.94 5.77 5.45
B/d 2.50 2.84 2.35 2.48 2.31 2.37 2.42 2.84
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Design Ship  MM_S000DWT_CT1_A Mo 10 (] 64 e | 28 om: 00
Trpe Ship  @MM_120000WT_CT_S e | 208 | NS 848 | 875 2458 0788 00
Type Ship Selection | Lnes Derwation  bnsert Parailel Part Extend Parallel Part Cepth Lp Type Stwp Copy
.‘li—ltbhnn
Table Update
Otep - ) Oratt - = -
Type Ship e b Ois £ Oie & Body Plan Check
Y ) Desid - “ oid ~ ~ PPL 2 Leb : AR from Midship = &
- - PPL:Parallel Part Length |
TP Name - King Lpp L] Cmia araft ve e ce i
e - Cemert Ca : e st~ - Voses
- Crmica T .
, Chemcal T 119000 20800 11600 8480 67600 24528 0798k
- Sy Cremical T B
4 Offset Derivation Type Ship Selection
B e v i - o x

Bl Ypee Hep

Lhp Mare Lppm] Beid[m] Demid [m] Oraf [m) ue Bd cs Led (%)
Design Ship  MM_S0000OWT_CT1_A "o "o (8] “ s 28
Type Ship  @MM_126000WT_CT_S ms 208 "S a4 &7 2un
Type Srp Selecton Lres Dernvation insent Paralel Pat Esterd Paralel Pan Depm Up Tyoe Shp Copy Derivation
Type Ship Design Ship Derivation Start K
| Ship Name GMH_126000  MH_S0000WT " BodyPlan Check |
| :':I ':: :: e, ntee BodyPlan
Dmid (from imag. B.L.) [m] ns (T aes Mow Calewlnting Wydrontatics #in Check
Dol (from imeg. L) fo 5 v ses Particulnrs of Trme Ship bee
Starting Point of ROF. fm)
Rise of Floor [m)
Bige Circle
=]
LCB Mlpp]

Change ® ForeandAM  Fore AR

5 Lines Derivation



Body Plan

6 BodyPlan Check
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CFD

STAR-CCM+ Ver.16

RANS

SST k-w

VOF

DFBI (Heave, Pitch Free)

560

1190

7.5%10% ~ 1.11*10”

0.1700 ~ 0.2500

40

Goldstein

CFD

-2.3Lpp ~ 3.2Lpp

-2.3Lpp ~ 3.2Lpp

0~ 2.3Lpp

-2.3Lpp ~ 2.3Lpp

-1.6Lpp ~ 1.0Lpp

-1.6Lpp ~ 1.0Lpp

1 (X,\Y,2) = (AR0O,dm), Y :
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KT,10KQ,no

6

Propeller Open Water Characteristics

J KT KQ ETAO
0.2000 0.2573 0.02852 0.2872
0.2500 0.2400 0.02708 0.3526
0.3000 0.2221 0.02556 0.4149
0.3500 0.2037 0.02398 0.4732
0.4000 0.1848 0.02232 0.5271
0.4500 0.1656 0.02059 0.5760
0.5000 0.1459 0.01877 0.6186
0.5500 0.1256 0.01686 0.6521
0.6000 0.1048 0.01483 0.6748
0.6500 0.0832 0.01266 0.6799
0.7000 0.0607 0.01035 0.6534

Propeller Open Water Characterisics
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Simcenter STAR-CCM+

8 EEDI Cond.

Simcenter STAR-CCM+
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EEDI Condition

[1]

(Radiation )
(Diffraction )
(€)) (Reflection )
)
(Diffraction )

cAW

1, 2,3,4,8 5,6,7
Fn 0.19 0.20

X (deg.) 180

AL 0.2 2.0 0.1

(1]
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( 2)

STAR-CCM+ Ver.16

RANS

SST k-w

VOF

DFBI (Heave, Pitch Free)

1130
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Y+

40

Goldstein

X
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Y
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EEDI Condition
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1/18.2609
1/19.5652
MSNo.3070
Length between perpendiculars 5.3667 m
Breadth mld 0.8762 m
Depth mld 0.4710 m
EEDI Condition draft mld 0.3505 m

Eco-Stator
Studs at S.S. 9.5 and bulbous how.

P619R
() 0.230

1. EEDI Condition 2023/04/26

2. Trial Condition 2023/04/27

3. EEDI Condition (2023/05/11,12)

38 39
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EEDI Condition

CFD

39

CFD

EEDI Condition

40 42

CFD
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1-wm, 1-t, nR

——rR(CFD) (EEDI Cond.) - - -IR(CFD) (TRIAL Cond.)
— - -rW(CFD) (EEDI Cond.) — —rW(CFD) (TRIAL Cond.)
——IR(EXP) (EEDI Cond.) - - —IR(EXP) (TRIAL Cond.) /
— - -rW(EXP) (EEDI Cond.) — —IW(EXP) (TRIAL Cond.) //

2
-
Fn
40 (CFD  EXP

Fn

41 (EEDI Cond.)(EXP

—— nR(CFD)(EEDI Cond.)

- - - 1-t(CFD)(EEDI Cond.)

— — 1-wm(CFD)(EEDI Cond.)
—— nR(EXP)(EEDI Cond.)

- - - 1-t(EXP)(EEDI Cond.)

— — 1-wm(EXP)(EEDI Cond.)
—— nR(EXP)(EEDI Cond.)(with

ES)

— - — 1-t(EXP)(EEDI Cond.)(with
ES)

— — 1-wm(EXP)(EEDI
Cond.)(with ES)

CFD )



CAW

1-wm, 1-t, nR

—_,——, e —— —

Fn

42 (TRIAL Cond.)(EXP

Fn=0.190

——nR(CFD)(TRIAL Cond.)

- = = 1-t(CFD)(TRIAL Cond.)
— — 1-wm(CFD)(TRIAL Cond.)
—— nR(EXP)(TRIAL Cond.)

- = = 1-t(EXP)(TRIAL Cond.)
— — 1-wm(EXP)(TRIAL Cond.)
——nR(EXP)(TRIAL

Cond.)(with ES)

- - - 1-t(EXP)(TRIAL
Cond.)(with ES)

— — 1-wm(EXP)(TRIAL
Cond.)(with ES)

CFD )

Fn=0.220

—180 (Cal.)
O 180 (Exp.)

—180(Cal)

O 180 (Exp.)

CAW

WL

43 (EXP
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1/20.0000
1/20.0000
MSNo.3076
Length between perpendiculars 5.6300 m
Breadth mld 1.0400 m
Depth mld 0.5775 m
EEDI Condition draft mld 0.4500 m

Eco-Stator
Studs at S.S. 9.5 and bulbous bhow.

P619R
() 0.230

4_ EEDI Condition 2023/07/25

5. Trial Condition 2023/07/26

6. EEDI Condition (2023/08/02,03)

44 45



EEDI Condition EEDI Condition
45 5



46 48

CFD CFD
Eco-Stator
CFD
49
——rR(CFD) (EEDI Cond.) - - -rR(CFD) (TRIAL Cond.)
— - -rW(CFD) (EEDI Cond.) — —rW(CFD) (TRIAL Cond.)
——R(EXP) (EEDI Cond.) - - —IR(EXP) (TRIAL Cond.)
— - -rW(EXP) (EEDI Cond.) — —rW(EXP) (TRIAL Cond.)

R, rw

46

Fn
(CFD  EXP



1-wm, 1-t, nR

1-wm, 1-t, nR

Fn
47 (EXP  CFD
Fn
48 (EXP  CFD

—— nR(CFD)(EEDI Cond.)

- - - 1-t(CFD)(EEDI Cond.)

— — 1-wm(CFD)(EEDI Cond.)
—— nR(EXP)(EEDI Cond.)

- - —1-t(EXP)(EEDI Cond.)

— — 1-wm(EXP)(EEDI Cond.)
—— nR(EXP)(EEDI Cond.)(with

ES)

— - — 1-t(EXP)(EEDI Cond.)(with
ES)

— — 1-wm(EXP)(EEDI
Cond.)(with ES)

——nR(CFD)(TRIAL Cond.)

- = = 1-t(CFD)(TRIAL Cond.)
— — 1-wm(CFD)(TRIAL Cond.)
—— nR(EXP)(TRIAL Cond.)

- = = 1-t(EXP)(TRIAL Cond.)
— — 1-wm(EXP)(TRIAL Cond.)
——nR(EXP)(TRIAL

Cond.)(with ES)

- - - 1-t(EXP)(TRIAL
Cond.)(with ES)

— — 1-wm(EXP)(TRIAL
Cond.)(with ES)
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MAU

Eco-Stator
EEDI Condition
DwT 5,000DWT 5,400DWT
12,500DWT 13,000DWT 16,000DWT
EEDI 8

8

8
8

50
8,800DWT

—_ 1 (EEDI Cond.)(with ES)
—_—- 2 (EEDI Cond.)(with ES)
-——— 8 (EEDI Cond.)(with ES)
— 3 (EEDI Cond.)(with ES)
—_- 4 (EEDI Cond.)(with ES)
—_— (EEDI Cond.)(with ES)

—_—- 5 (EEDI Cond.)(with ES)
— 6 (EEDI Cond.)(with ES) /
—_—- 7 (EEDI Cond.)(with ES) /

BHP (kW)

SHIP SPEED (kn)

50
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vs{kts) ETA
11,88 0,559
1158 0.557
12,00 0.555
12,58 0.552
13,00
13,58
14,008
14,58

549
844

P
i

53
.534

MCR
NOR
5M(15.8)

SPEED ESTIMATION

Ve P Ro(E+B)CF{E-3) EHP ]
knots ps L) Ll
11.00 0.145 @.745 1.588 1877 ( 1380) 3358
11.50 0.151 @.779 1.579 2147 ( 1579) 34s52
12.00 0.158 @.812 1.570 2455 ( 1806) 4422
12,50 0.164 @.846 1.562 2812 ( 2068) 5890
13.00 0.171 @.880 1.554 3226 ( 2373) 5680
13,50 0.177 @.914 1.547 3709 ( 2728) 6612
14.00 0.184 0.948 1.540 4278 ( 3146) 7930
14.50 0.191 @.982 1.535 40942 ( 3635) 9255

ETAP ETAH 1-WS J  KT(E-1
@.463 1,245 0.610 @.364 1.723
@.464 1,239 0.613 8,365 1.715
@.464 1,233 0.617 @.365 1.712
@.464 1,227 0.620 8,365 1.71%5
B.464 1,220 0.623 0,364 1.723
@.462 1.214 0.626 0,362 1.73
B.461 1.207 0.6 0,360 1.7%1
B.459 1,200 0.633 8,357 1.769

BHP Vs Fn
7158.8ps  13.66kts @,179
6345.8ps  13.26kts 8,174
5517.4ps  12.78kts  8.168

—_—  —— —
IDENTIFICATION : SHIP FULL (100.2%)
PROJECT A LENGTH PP 152.008 (n)
SHIP MODEL No. A LENGTH WL 156.408 (n)
LPF  6.000 (n) BREADTH 26.808 (n)
SCALE FACTOR 25.33 DERTH 11.588 (n)
DRAFT  FHD 7.008 (n)
PROPELLER : DRAFT  MID 7.008 (n)
DRAFT  AFT 7.008 (n)
N OF PROP. 1 WETTED 5.A. 53780 (a*2)
MMM, OF BLADES 5 DISPLACEMENT  23007.3 (m*3)
BLADE SECTION  Mau ce 9.8100
TYPE E.P.P. L.C.B. (Nipp) -2.500
OPTIHUM DIA. 4.482 (m)
DESIGN POINT 7150 * 1 ps FRICTION COEFEICIENT CF :
160.8 + 2.8 rpm SCHOERMERR
ACTUAL DIA, 4.452 (m) SALT WATER
E. A R 8.910 2 DIMENSIONAL ANALYSIS
PITCH RATIO @.664
SHIP MODEL :
P Bn(E+8)CT(E-3)rR{E-3) 1-T 1-WM ETA R
0.130 5.481 3.245 3,150 0.760 0.500 1.000
0,150 6.324 3.165 3.270 0.760 0.516 1.000
0.170 7.167 3.090 3.700 0.760 0.524 1.000
0180 7.589 3,060 4,140 0.760 0.516 1,000
0.190 8.010 3.042 4.750 0.760 0.533 1.000
0,200 8.432 3.006 5.500 0.760 0.536 1.000

DHP/BHP=0. 078 DCF= @.200E-3 CPP of f.=1,000 C1s1.188 C2e1.080

HP N
(] rpm

( 2470) 126.7

( 2833} 132.9

( 3252) 139.2

( 3744) 145.9

( 4325) 152.8

( 5018) 1602

( 5832} 168.2

( 6807) 176.8

YRQLE-2)

2.156

2.147

2.143

2.146

2.154

2.166

2.178

RATE OF REVS.
162, 7rpn
156, 6rpn
145, 7rpn

tadn

316.8
325.6
.z
316.4
308.1
297.8
285.3
271.6

53

CFD

CFD

OpenFOAM

CFD
54  Jupiter-CFD

CFD

Jupiter-CFD

54

Jupiter-CFD

CFD

CFD



