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Interface between G-TOOL and outer components:
meshing / CFD / other software tools

[ Ggen. / Pwise. [ HullDes ] [ InHouse GG. ]

Cooperation

with External G-TOOL _

Applications 7 Coop. with External Apps.
Interpolation
Information NAGISA

~——

Interpolatlon
SUGGAR++ Information |
SURF V.7
\—/ OPENFOAM
—

Structured / Unstructured Multi-
Block Grids

Structured / Unstructured Mulfi-
Block Grids / Interpolation ‘1d. I_ntel
Information ].uformanon
( G-Tool Overset
G-TOOL Information Laver
Overset

G-TOOL G-Tool Assembiy Layer

Comparison of serial and parallel computation

architectures for SQP algorithm:
(Left) serial architecture, (right) parallel architecture

4—b| f(ﬁ:} | (Proc. 0] [Proc‘ 1) (Proc. 2)
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G-Tool Basic
Geometry I_ayer/
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Overview of the present automatic optimization method
based on MPI parallel coding architecture

Interface with MFPI Parallel Coding

~[ AE }—{ GTV.1-CFD 1 ]
—{ GTV.1-CFD 2 ]

—{ GTV.1-CFD n]

AE - Asynchronous parallel evaluator
GM - Geometry modeler
OPT - Optimizer
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Stern Duct optimization
Finds optimal duct chord length distribution

102.0%

101.0%

Test case Objective Function

Ryukomaru with ESD: Stern Duct - Minimize: F=(1-w,) at Re=10’.
Find optimal fin attack angles Comp. by NAGISA V.3

Design vars.

Duct chord length distribution by two
parameter control.

(1-Wn)%0 ( a)

Constramts

Chord length no less than 50%0, no
more than 100%0.

Original Optimised
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Rudder fin optimization

Finds optimal rudder fin attack angles wao%
' 102.0% -
100.0% -
Test case Objective Function 9B.0% 1
) Minimize: Ry for model point self S6.0% 1
Ryukomaru with rudder and ESD: ;
Rudder Fin prop. condition at Re=10". Comp. 54.0% 1
by SURF V.7 92.0%
Design vars. 5 90.0% | . : : .
- R_ESD(Tow)%0 R_ESD(SP)%0  (1-t)%0 R(Tow)%0 R(SP)%0

Fin attack angles by two parameter
control.

Constraints

Maximum angles no more than 10 degs.

Original Optimised
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Stern Fin optimization
Finds optimal stern fin attack angles

120.0%

100.0%

80.0%
Test case Objective Function 60.0%
Ryukomaru with rudder and ESD: Stern Minimize: Ry for model [;oint self 40.0% 1 I
Fm - Fmd optimal fin attack angles prop. condition at Re=10". Comp. 20.0%
0.0% - T T T T

DESlgI] vars. R_ESD(Tow)%0 R_ESD(SP)%0  (1-t)%0 R(Tow)%0 R(SP)%0

Fin attack angles by six parameter
control.

Constramts

Maximum angles no more than 10 degs.

Original Optimised
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S ARG Principal dimensions of a propeller
Pitch Ratio (Mean) 0. 950
”EEEEE';—LJ '% 78 3 Expanded Area Ratio 0. 650
Boss Ratio 0.1972
Number of Blades 5
Blade Thickness Ratio 0. 0442
Skew Angle [deg] 10.5
#%;iﬂf%?if (Monol ithic Moving Rake Angle [deg] 6
g(7°|:|/\°3ja UDBE—RFH#EEs X Blade Section MAU

®5)

B E S8 F ;% (Dynamic Overset)
(FaRSEYDEFE. SHEHESE

2ERENDN—F 5 FATHESHE

Computational domains and conditions

_ Monolithic Moving Dynamic Overset
grid

o) blade 131K / blade

boss 1134K

Number of Cells 609K ;Zizﬂ:%:;ia;ed 2103K
total 3982K

Solution Domain -1.5D < x < 2.5D -5.0D < x< 7.0D

-3.0D<vy, z< 3.0D -40D <y, z<4.0D
SOlver: SU RF 7. 34 Minimum wall spacing  0.13e-3 0.4e—2
Time increment 5e-5 0.972e-3
Reynolds number 1e6 0.652e6
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I— KT(Tanleest)
-===10*KQ(Tank Test)
@ KT(Moving Grid)
@ 10KQ(Moving Grid)

O KT(Dynamic Overset)
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blade 131K / blade Solution Domain -1.5L<x<30L,-25D<y<25D
boss 1046K Minimum wall spacing  0.9e—6 (hulll), 0.14e—3 (propeller)
Number of Cells  rectangular parallelepiped 1953K Time increment 4.433e-5 (n’ =31.3)
. hull 1597K Reynolds number 4.02¢6
— total 5251K

PL265F E (F14E)iE LR TREMAFTHARERR




Tokyo 2015 (CFDWS) 8%

NMRI

E *E : ZO'I 5£E-I zﬁ 2 E _4 E ouncement| Registration | Venue | Hotels | Program | Deadlines | Instructions ——

= - e i — TOkyO 2015 Latest News:
ZFT . B LR SRR A Workshop on CFD ®j4/2014' t
in Ship Hydrodynamics nnouncemen

E E"] : fﬁ_ﬁg é *LT: 7_' A I\ /7'—Z (: Date: December 2-4 2015 Registration
-IX-q' L/ T%¥E®CFD$5£ EFH LY KIS0 yLce Venue
SHERBEELRT AL e
&Y. CFODBIRZEET oy o "o
BLEELIT, SEOEHE e 5 | peadines
BRI B L,

I RAE DEM : e
Web site of Tokyo 2015.

KVLCGCZ, KGS, DTMB9415 Cr:n) http://www.t2015.nmri.go.jp
JBC (Japan bulk carrier) Jindex.html

ONRT (ONR tumb|ehome ship)
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Computation KVLCC2 | KCS | 5415 | JBC | ONRT
Towin Resistance, sinkage &
€ trim X X X X
w/o ESD: Mean
velocities, turbulence, X X X

waves (incl.breaking)
With ESD: Mean
velocities, turbulence, X
waves
Self-prop | Thrust, torque,
propulsive coefficients, X X
sinkage &trim
w/o ESD: Mean
velocities, turbulence, X X
waves

With ESD: Mean
velocities, turbulence, X
waves
Free-run. | Thrust, torque,
propulsive coefficients, X
sinkage &trim

Calm Water

X: G2010 case; X: G2010 case, new data; X: New case
Test cases of Tokyo 2015
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Test cases of Tokyo2015 (cont.) = :88
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Computation KVLCC2 | KCS | 5415 | JBC | ONRT
Captive Motions and added X
Head waves resistance
t_‘E Captive Motions and added X
gﬂ Oblique w resistance
‘E’ Free-run. Thrust, torque, rpm, X
Q Head & motions, speed loss
% follow waves
= Frge—run. Thrust, torque, rpm, X
Oblique motions, speed loss
waves

X: G2010 case; X: G2010 case, new data; X: New case
Test cases of Tokyo 2015
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