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e 40%F AT HIEERERLIZ (B 14), Fl= KBEZFIZDOWTHEHRK 6dB KiF T HIELEMRLIZ(K 15),
Ff-. FYET—2aVKETORTLA PIV FHAICEWT., ALIAREROCHEOTIXLEZEAL, 5HAIZHED
HABEORLEX 1=, ATRGMPICKIEETEHEKREZT OERBMEIZDONT, FHAIL=RIS M SETR
E—IDBMICk>THFYET—avMERTHIENBERTHLHILERERLIZ(K 16),

0.030
H Normal

0.025 EWAD [

0.020

40% 15K

0.015

Kp

0.010

0.005

0.000
Kp5 Kpl0 Kpi5
X 14 {F/N#%E (Normal) . WAD, USTD D Z EhE FHAIFER D LL 8L (544 : KT=0.224, 0 n=1.95)
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--<o---Background —©—Normal —©—WAD —©—USTD
15 {FN#%E (Normal) , WAD, USTD (DK EZE SHAIKE R D LLEL (54 :KT=0.224, 0 n=1.95)

-100 -50 -100 -5 -1 -50
Y Imm1 Y [mm] Y Imm1

Bare with WAD with USTD
16 7ORSHEBIADEE®D PIV 5HAKER, 25Kk, F0¥%WAD,USTD)HF Y EL TH LLEL

O/MEHE 19

GHG ¥AISviar#HELT- NMRI OVt T iy
r—TH AR NI FX)TERRICARR CHELERBLRRMEMI6)E., #KMTHS JBC M
RZxtLT. GHG T 55%j. Cll(Carbon Intensity Indicator) T 35%ji8i&7iY . GHG O KIZHIE AV BT RE%E fh
RTHAHZENKERBTHLOMNE ST (R 1, B1T),
BEERIEKR (LH) BLVRIE T E=7 (LA) ELIZBE . MBIV O BRITER(HFO) DIHFE LR £
hEN 57 .27 BELY COAVORBEDEEIEHBSZOMHRFEEEEL. IRILX—HETEL
Fh5%& 3%0)“1[:):7&‘6 (&2),

& 1 EEBELEXRMRE (M) DEEHE

M916 IBC
Lpp m 286.00 280.00
B m 73.12 45.00
d m 16.50 16.50
L/B - 3.91 6.22
B/d - 4.43 2.13
Cs = 0.8323 0.8580
Displacement A ton 294,447 179,092
Design Speed knot 10.0 14.5
A/A_JBC - 1.64 1.00
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L/B(1-Cp)
K PEAREE

o
n

2.0

GHG : 55%iF&

CII—3

3.0

5%if

4.0

B/d (&/1E2K)
M 17 SalckdERIERTILORERE

A JBCHaE
@ SRR EY
HmM9o16

6.0

x2 RBRNERROIVIBRE, TRILF—HEDLEK
JBC M916 | M916H | M916A

Fuel HFO HFO LH LA

Service speed, Vs knot 14.5 10.0 10.0 10.0
Deadweight, DW ton | 158,000] 254,000] 228,124 244,641
DW/DW(M916) . - 1.00 0.90 0.96
Fuel tank volume ratio - - 1.0 5.7 2.7
Fuel tank capacity ton 3,813 5505/ 31,381] 14,865
BHP kW 12,585 6,256 6,256 6,256
EEC/EEC(JBC) - 1.00 0.45 0.50 0.47
GHG/GHG(BC) - 1.00 0.45 0.00 0.00
Cll/Cl(JBC) = 1.00 0.65 0.00 0.00

LH : Liquid Hydrogen,

LA : Liquid Ammonia,

Active HIfIRI BT R T N\ARIET SHR (RBICEIBEBERTILOEERERE)

KEFXRIVIZEITHRBRPDOEAMSADEANS FEICIVEHIEBRSRIIELEL, ERATFY
TE U, =1 ~ 25 [m/slIZBVTIEKUBICRYERIERABMT S EREMNHERIN . Tz, TNET
FHRIORA R REHBHER NS, REICLSIRERBLVREBMEDELIZELY, ERER
THELTEHRATE

222 (4 (1) Drag increase region. (II) Transition region. (Ill) Drag decrease region [Z%)

[ZEELT- PTV
DE
BT EHERLIZ(K18),
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-8.0

(1) Drag increase region

(I) Transition region

(1I1) Drag decrease region

® 1 1
% ' .
-6.0 | \\ 0] Drag increase region
1
40 kY : i
—_ b\ : ! . A s {
o0 b % () Transition region U,=1mis U, =3mis
o~ %\ e——p U, [m/s]
o 1.0 2.0 \;:\ 3.0 4:0 5.0 6.0 7.0 8.0
0.0 T A T T T T
[ 1 (1) Drag decrease region
N 1< P
L [N 1 R _
20 : \\\ : _“e-:'""'a-'“ Uy, =2 mis Uy, =5mis
40 ' & SYNTIUAEEEI SANEAISAS SIANBREH S
Adding momentum to near wall by bubble interface 5{:}9'(*5335,??%):& CEIZKBIETEM NTHFE.LI/)L
Effect of IR VIESAE N DHRELA/ILX RIS HER DR
bubble on IS IERIC & B MAXEMERY ., K
fluid é Reduction of Reynolds shear stress » ﬁﬁfﬁ%}]%b{%ﬁ HAERT 5

X 18 [UBICLPERENEILOREZE

Active %ﬁlliﬁli«é‘l*v‘-‘/ \ARICBT AR GEEREE T /1 ADBASE)

REREENKITENEEME THS BGO ZRAN-EERERT/NARZEEL, BEROMSTAEN
30 EICTHILITHIILIZ. B 19 2 PIV KB RGETRAIERE RS EEO-_A TR FH LEERT
BT NAADBEEROBGAIX. £ 70 E (K 20) THY. RAKIET NS RELTHERATSHEE. TRAM
A KYEBEAMBANRE RIGHEIERTLIOEEETH 1=, FRARDOT /NI RIL, EEunj:TI"'WZ
SO EEBEARABSICEBT 520, BNERGHETNARELTHHFTES, SEROBFSINDES
I£. AAEBHEFE 40V TH 32mm/s. 20V TH 18mm/s EA DT BHEFIZHE R LLFIL. RIBHIET /NI R E
LTEMGHEEF DILEMHAL,

19 $BAF D BGO aﬁﬁiﬁ&v‘-“/wxb\%
WE SN2 EFER
(B atAf 30 &)

20 HEEB DA TEE)F o LEERER
TNA RS SN B EETR
(gt Af 70 &)

Active FlHE A TR T /A RICEAT 5K OKPEFIER)
HIJET'_E?]%LT_ TSP (Time Stretched Pulse) (E 5% AL\ {mZBEHEHAIEEZRAL T, KEFvET—3>K
FEE 1 FHRIRDEZREEEETR (K 21) L. sHAIR DY A X R UHEBIRENELDI5E TEA NI mERE S
b(?%Bh%)Ct’éEEn.h\Lto F-. BEN I HSP OEREE TAORSHRITIKDEZEHAZITL., TOHAKER
FEREBICL > THIEL. TTC DA ZFAVWTEMBREZ T oERNERITABREBIFICT—EHT S
EEHERLI=(R 22),
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21 KHPEFFHARR 22 EMERBABRDKPEZTOLLRER

EEAMEHLICKEKPEFEFBIRDORIEDH, EEMEHLABLEERREELEFEFARELER
WMEHLATLEEEL-(K 23), KEXYET—a 0 KEE 2 5HBIIRICE VT, JBC ERME DIRE
MEAWN-FYET—a EHBETV. KPBEEEBICHEMGESWEHL/A2—0 (REHLAE ., I
EHLE) DABEET o=, TORE, ELELIWEHLUIZK>TKPEEN 8dB BT HILEHEELT-
(X 24),

190
180

~
[=}

160
150

130

SPL(dB re. 1puPa)
=
(=)

120
110 8dB MiE L
100
10 100 1000 10000 100000
Frequency [Hz]
23 EXREHLAY (LERK) 24 ZRMHIZEHKPEFTIRBINR

| RBEEREDAR |

OFFRL (Cr—FT I AXERMATOL—T 1T R - BEHRHRE (HRBRE)F) : 26 4 (BEED: 18 #. iR

7. 4., 188 8 #)

*S. Yokota et al.: A Practical Correction Method for Added Resistance in Obligue Waves Considering the Influence
of Roll Motion, Journal of JASNAOE, Vol.34, pp. 1-10, 2021.

*M. Kuroda et al.: Development of the Evaluation Method for Life Cycle Ship Performance, Journal of JASNAOE,
Vol.34, pp. 19-27, 2021.

*J. Wang et al.: Validation study on a new semi—empirical method for the prediction of added resistance in waves
of arbitrary heading in analyzing ship speed trial results, Ocean Engineering, Vol. 240, 2021

*Bondarenko O., et.al.: The Outlook for Machine Learning Application in the Problem of Propulsion Engine Monitoring
and Diagnostics, In Proc.: COMODIA Conference, 2022

*T. Tanaka, et al.: Repetitive bubble injection promoting frictional drag reduction in high—speed horizontal turbulent
channel flows, Ocean Engineering, Vol. 239, 2021

-HPRFEN ARERBAOKIAICLSIEZREBENERDER: RREEMEREERT—ILHREDHE.
B AW F M. 2022

-HREREANEN: EEHIIETH50—3—MOEIRNROFE. BAMME LT FRM]XE FRFES)

*K. Kume et al.: Evaluation of Aerodynamic Characteristics of a Ship with Flettner Rotors by Wind Tunnel Tests
and RANS-Based CFD, Ocean Engineering (¥%f54)

*M. Kuroda et al.:Evaluation of Ship Performance in terms of Shipping Route and Weather Condition, Ocean
Engineering (3%fa94)
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*M. Kuroda et al.: Assessment of Energy Saving Technologies using the Evaluation Method of Life Cycle Ship
Performance —Application of OCTARVIA INDEX for the Evaluation—, Journal of JASNAOE (2% )

*M. Kuroda et al.: Effect of Hydrodynamic Forces due to Drift Motion on Ship Performance in Actual Seas at Low
Speed, Proc. of PRADS2022. (#%%5 )

*M. Tsujimoto et al.: Research and Development of OCTARVIA Project —Evaluation of Ship Performance in Actual
Seas—, JMST (i%f54)

CRERF NN FERAVEERREICEDIENHEELZOFE. BARMBEIFZRR/IXEFREHR)

-JENZFRE(FEA:CFRP TORSEH MO BIRPRFLHEMEEICEATIERMNHAR. BARMEELIZRR/X
& (&R

Y. Ichinose et al.: A Manipulation and Analysis Method for Hull Surface that Organize and Visualize Propulsive
Performance, Ocean Engineering (¥2fa4)

=K. Shiraishi et al, Verification Based on Pressure Fluctuation Induced by Cavitating Propellers for Cavity Shape
Measurement Using Combination—Line CCD Camera Measurement Method, Ocean Engineering (¥%#541)

-BAESBIEN: ENEEERVMATORSERKO Z BMREL. 2—RERB S (BT

GERWHEN A VMEAIRGAMYICLEZTORSFYET—aoADEE . BAMMBEIFRAXE (&
)

=K. Shiraishi et al.: Deformed Shape Estimation for Flexible Composite Marine Propellers by Image Registration,
JMST ($&F5 )

*T. Tanaka, et al.: Frictional drag reduction by bubble injection in turbulent boundary layers beneath a 36—-m—long
flat-bottom model ship, Ocean Engineering (#%fa )

*T. Tanaka, et al.. Downstream persistence of frictional drag reduction with repetitive bubble injection, Ocean
Engineering (%% )

*H. Kawashima et al.. Effect of Roughness Shape Parameters on Turbulent Frictional Resistance on Two—
Dimensional Quasi-Wavy Rough Surf, JMST (3%f5 )

*H. Kawashima et al.: Estimation Method of Drag Reduction Effect in Actual Vessels by Air Lubrication Using Tank
Test Results on Long Flat Plates, JMST (2% )

*D. Arakawa et al.: Numerical Study on Influence of Air Bubbles around Ship Hull on Propulsive Efficiency, Journal
of JASNAOE (#%5)

-HREAN: EEEHMREETOSHRELICET SR, KIRKXFBLHX. 2021 F£9 A

HRHEE EARERBRFRORBICKIERIENELICET SR, EEL KFIELHR. 2022 F£ 3 A

D& DithFEIREMIC: 38 4 (FFEP -8 {4, $HFF: 30 #4)

M. Tsujimoto: OCTARVIA Project —Evaluation of ship performance in actual seas—. & Z ittt [ [+Tt3F—I0oS-OP
+=J— What’ s [oS—OP? Data utilization & Cyber Security (2021)

it A B : OCTARVIAI MR E OCTARVIAI DETE. & LEMILEMEATIREE 21 E 5, pp.59-64

SEARBE(EA : OCTARVIA MRLEE OCTARVIA 71—X 2 METE. & 81 EIEEigEE 4 EETFZT S (2021)

SEARBIZAITTC BERE. F 81 IEEE LN S (2021)

- ARBEEH:OCTARVIA 7OV HMDBE, B LEMREMBARE REHRE), F21%, 5525, pp. 1-9.

it AR OCTARVIA 7OV / (EBEEMMREMETO IR 72—X 2 DA, 5 82 BISEEEHE MR
AT & (2022)

+ i+ A B : OCTARVIA Project M web 771 EZMEF. 10S-0OP BRIt AT +3F—(2021)

-FEEXRERIZH : ERERKIEZE S (TTC) 5 29 H;EEIERE . KANRIN(2021)

s A KfE—: GHG BB HAXT 5 (EEXLCI) MK EREL -IMO/MEPC T & - 5 81 BIEBIEHE HREAR
£(2021)

BREREANEN: EMESFVTCEEEMERETHMEDRE, BLENTREMERMRE REHRE), F 214,
%25, pp. 11-25.

BREAN BERICETI2EME=F2I2VICETSHHME . KFR-KSSG H£ELUROHL ERMEZFIDTD
= AR (2022)

CAKBE— (IS ERETERBE COEMMBEHTEZDOREE, BLEMZEWEFRE (REeHks), 214, F£25,
pp. 27-38.

AKBE— ARBEDODEIRIILE—ZERBOBERE. XU P=TF1)2S 51(1), pp. 60-64, 2022

- EEBFFIED  EBEEMMEREFMIEE —SA7Y (VL EHRE— BLERNTRZEMAEMRE (REH
&), F214, 25, pp. 39-49.

*N. Sogihara:Evaluation of Ship Performance in Actual Seas Using Onboard Monitoring Data, B ZARfiH/E X T
REEWMXE F£325

-t AR5 EEDI FRH LRt sE. BATREEHRE T4 T7 X (2021)

SEARRES MRS HEESR (DERBEMEBE, QKBEHEESRE R OEREIR —. Q)KiEEHEESRE—
RETANDF A — . OEBEHEESRE —EMADIA—, ERRXFRFRIFEESAIETZER (2021)

iR B: OCTARVIA 7ODH/+TOEMBAFE. LN KPERZRITFEMZER (2021)

AR ZR . VESTA-ICE ICKBIAEBMBEDIL—T 12T O R TLDERFE, BHEH 2021 FEMEFHKES (2021)
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- EFBHEEFNBERFRNBRUOMTEICET5FKRIEOAEN. 5 81 BIEEHHEEMEFIT S (2021)

- EFHEEFH,: FARBOREBDOHITME —EEHLER —, BAMEBESR 2021 FMRFHFEFRE, Vol 9,
No.2, pp.71-74 (2021)

ARUA LY ALY —IFN . REMT —R&KBERT ALY AODRIERVEIEDMEIZDOLNT, BAT
DOIVOZTI)UTERE 91 BIFEMEER.

-— /R, BEEPKEOBBILLA U SAUEZLIITORT L, 5 82 RIEBEHEE AR SR, 2022 F 1
B, #o51 BE (2021)

—/HRIEEN BMFEEEERAL-MERSHEEF ALAERFEITVATL, BERNRLMERN, SF3F
EmRFERS (2021)

-HAPRBEMNEARERBAOKEAICLLIERBREBNRO TREFHEEGEE 25 B $1H-TRILF—K
T AP NNIE PN 2 =S

HIEXREN:AATOFAOKXT AT IVE—LEFAVERBROIERE ARG AR (BXRERRES BHE
ROURID L 2021)

"BRHEBEN RREERICEFTHIAIRANRORBXE RS TO BTG D20 0OFE (B AEER
FR BHERIURDD L 2021)

EBEBLRIFN MR RERMEANV-BEESARERECLIEREARREERERERICOVLTAR
BRER 2021 £F ERAR)

JIHEFFEEN: TARSICELDFYET—aviiR DD FRBE (FrET—2aV (BT H VRO IL)

-BARMEBIEN: FYET—a KBICE T AEERMENALE, 2—AREBIBRTORSHREK, 2021 £ 12
A

- EFEFREFN: FAARBEOREBDOHINMEE - BRE-ZEBE—, BANEBEFR 2022 EE5FTEETFTRE
Vol. 10 (2022) (¥%#& )

AENRTES: BEEMERRABREERITE(CKSD CFRP JTORSESE MO BRE P HEEMREETEICEE T 58
%, BAMMEFIFRFBERRXE, F 345, (2022)(FFHEH)

-JEJIZR T (F AV CFRP TARSEH MO FRFMAFHEMEEOHEICRET 2 ERNME BAMMEEI¥R
EESRXE F 345, (2022)(%FEH)

-— /BRI HEEMREZ R LT A-OOMERROEEEM, BARMNAROD—2RERENAHRADXE
(&)

=Y. Ichinose et al., A hull form design system suitable for machine learning that integrates deformation, data
structure, and analysis, Proceedings of 21th Conference on Computer Applications and Information Technology in
the Maritime Industries (¥%F55)

AL FHFEEF, ERBEBAMEIZES GHG HIE~ORYEA, BAMMBFIFRBERRXE £ 34
5, (2022) (&FE)

*T. Tanaka et al.: Bubbly Drag Reduction Promoted by Generating Void Waves in High—Speed Turbulent Channel
Flows, Japan—U.S. Seminar on Two—Phase Flow Dynamics, 2022 (¥%f5 )

=Y. Qishi et al.: Application of Variable Interval Time Averaging Method to Waveform of Wall Shear Stress in Bubbly
Flow, Japan—U.S. Seminar on Two—Phase Flow Dynamics, 2022 (¥%f5d1)

DI eREE:5 &

RN EME=R T RITIC KD EREEHME AL, HREFIM T 0SS 4. RUMERESHES AT L

A DRI IS IER A & IR IERIEIER S X T L. RUHH

CIVDVDETIVINGA—AEBEA X, ETIVINGA—ERETOT L, RUIVSUVDTORILIAVERY
AT

SREHZD P AT LRORIEH AD ST AE

-BEAENER S EEF RA-MEERIEREREE

O377075L88:5 #

- 7045, VESTA(EEMMRES 22 L—4) V5 bR
SATHAYIILERREBIZHETOY S LT IR (OCTARVIA-app V1 kiR)
AR - MM AT REHE E T 0SS L5 KRR (EAGLE-OCT-app V1 ki)
CEMEZSIT TEERTOTSL9FIRER (SALVIA-OCT-app V1 ki)

- GLOBUS -Global Winds and Waves—3&:;x704 5. Ver.2

OEREER:9 4

-Draft amendments to MEPC.1/Circ.815 for verification of the wind propulsion system, MEPC 76/6/2, 2021

*Final Report and Recommendations to the 29th ITTC from SC SOS, Proc. of 29th ITTC, 2021

Preliminary consideration of amendments to the S/P trials guideline for WAPS—equipped ships — Work plan for
ToR 8 — (ITTC/wind), 2022

Preliminary consideration of amendments to the S/P trials guideline for WAPS—equipped ships — Work plan for
ToR 9 = (ITTC/wind), 2022
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*ITTC FSSPC Action plan for ToR 5(2)C (ITTC/FSSP), 2022

*ITTC FSSPC Action plan for ToR 3E (ITTC/FSSP), 2022

*ITTC FSSPC Action plan for ToR 8A (ITTC/FSSP), 2022

*Wave correction methods (ISO15016 WG17), 2022

*Consideration and proposal for wind limitation 1ISO15016 WG17), 2022
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