Mg LEANZ RIS 158 H45 RS CER2THEE) Rl 55

EEMIMEREY I 2 L—& VESTA

A B, MR ENY, BRI, EE BT

Ship Performance Simulator in Actual Seas -VESTA-

by

Masaru TSUJIMOTO, Naoto SOGIHARA, Mariko KURODA and Akiko SAKURADA

Abstract

In order to reduce GHG emission from ships, Vessel Performance Simulator in Actual Seas, VESTA, has been developed.
It simulates ship speed and fuel consumption by using weather data and designated engine revolution. Physical models for
hull, propeller, rudder and engine are used in the simulator. Especially added resistance in waves, wind forces, drift forces,
steering forces and engine/governor model, which are important factors for the estimation are implemented. VESTA is also
implemented with energy efficiency design index considering weather effect and energy efficiency operational indicator at
design stage, judgement of minimum propulsion power requirement and evaluation of external forces due to winds and
waves in speed/power trials.

To support inputs for VESTA data, United Tool for Assessment of a Ship, UNITAS, has been developed simultaneously.
These programs have been validated through model tests and onboard monitoring data.

Here, functions of VESTA/UNITAS and use of Graphical User Interface is explained.
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EWV ) FIETITONTE 7, —0, R S35 B 3R CHEAKFPEREIXR U CH Bk TENAE L TV D
EOWENRH Y, AEREICKE S BERT H-OFBEMEREZ X —F v MIRGF 2T & THDH L, 207z
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DX 7RO, O SEENIERE A B R HEET H Z LA BIIC, WEET LA R— R & LT SEE
MRET I = L—4 VESTA (Vessel Performance Evaluation Tool in Actual Seas) DB Z{T-7=.

VESTA 13, SR CRMACIER 3 248 ) 206 L < HEE L, FHEIEENHIBR L O\EMRdRg (73 —) HiliE%
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R, I LRHIGHERE L LT, =R VX — 2SRRI (EEDI) M OIS O = 3L ¥ —2h =% 5 HEHE (EEDIweather)
DYETE, EEDI O AR /1B O SO E, W F3GEERCf 7041 2 8 /730 C D EEDI 58:ED 72 D O EUE IE
BEOREEIT) ZELARETH 5.

ZD XD RFEEAT D 12, VESTA CIIEMITIRA OIETERO AT SR & 22 275, 18IS H O G
TH=—Ab DI LD, VESTA ANJT — Z BB 3BT D726, MYVEFEIR - i AMEREHEE 7' 2 777 2 UNITAS

(United Tool for Assessment of a Ship) % &H >t TBIFE L7,
LLUFIZ VESTA/UNITAS DBHFS#&E, FHREMERE, BEEFIZ DWW TR 5.

2. VESTA R%

2.1 FSRRERE

SEHEIPERE Y < = L— X DB YT > TE, AMEFEOMESIZ B S E7BRoMEsE GEF) - REHHE )
AR TRl 5 2 & &2 HRICBHR 21T o 7. ZODITE L I DHANBAFE B IZOWT, fivtl, @&k
FrEICe 7Y o 7547, =P —=—XDNBREIT) Z & & LI

BT U T ORER, EEHUIREBEZRIEIZET LT DT L, OISR AT — 2 BT H
D05, EMRETLSMIFIA CTE RN L, BRICOWTERREHIMEZ R LoD ER Th o 72,

(450)



Mg LEANZ EEITIRE F158 H45 RES CER2THEE) iRl 57

BIRHIHII e 7 U o VR AR E 2, FEHUIRELZ REICHBR T 20 EE L 225, I, B0 OFREEHE
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2.2 VESTA Et&EHsE
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FEHRNAEETH V), MR MREU OV TS RER D D BUS3 2 IR ORI (o, b 1550 OAT)
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X7 NTLED2FFENRH DD, L7 X —IZ X VBEINATREL 72> TV A, FHAI L2 AT T A Lk
AT N T L E TGRS N A2 55 USRS 21T > 7o /E R, ~ VT v —27 AT T A TIERER Y
FILEHMTHZLICE AT T—RNREND LERLEY.
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= N N
(A FRASHEME 77 E

EEDI HHNZEMEH b 2D 72356, T RIRHIEMERE 2 et C = 9 ERRES OMEEE R 2 [ <72, FefKiR
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Rurs % 356 333 271 17.0) 6.7 37 79]  138] 224 22 23 24 25 26 27

Judge, - ok oK oK oK oK ok oK oK oK Vs [knot]
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IR o TWNA.
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ISLE L 7275 ZD71-8, UNITAS TlE, D)EMT —Z S UK P PERE A HEE, 2R B2 HS & kit
A HEET DHE A 35 L T 5.

D) TIXERREGRE O R ), [REL, s A fhit U, #E0fREL, 7 1 T 2has b & il B s O il S HEE
L, a7 EEE BRI L 5B EZ M L, VAR, Pk AfEE L2 RIC L W HEET 5.

2) CIIARBIEE H 7> & KRS, KT AR ZHEET 5 Z LN TE, FhT — 2 BRI T 5.

2V IXTFRET — & D> O PEREGIE O HEH 1, [FHREL, M OBMRAE AT LT b O TH Y, B — 3 E DB
FENEREZ R L, 2=V —PANT—FF = v 7 &(TH ZENTE 5. [X221%1), 2) &V ki i ) %
HEE LI R A R DOWR T HGAITFEMT — IR~ L T D Z EN00 5. 2)OIEIEEH ) b OHEE
DX ZOHFID X O ITROEEIR T BRREE THE TCE TV RWESLH Y, IEEL THERT 2 0ER S 5.
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Bl= VESTA-V3-5.xlsm - Microsoft Excel
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8 O (1) Evaluation of external forces
9
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13
14 [ (1B) Linear superposition for added resistance in short crested irregular waves
15
16 O (1-2) Wind force and moment coefficients
17
71 g [0 (1-3) Hydrodynamic coefficients

O (2) Performance simulator for ships in actual seas
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s UNITAS-V2-1.xlsm - Microsoft Excel
0@ Pr Power Ah WA RSN BR 75 BE Br MR My Adoet 74 c@-@
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[ (4-1) Assessment level 1-minimum power lines assessment

UNITAS

O (4-2) Assessment level 2 - simplified assessment
UNIted Tool for Assessment of a Ship

[ (4A) Calculation of added resistance in long crested irregular waves

CALCULATION ITEMS

[ (5) Calculation of external forces for the analysis of speed trial data : O (A) Sectional data and waterplane

[0 (5A) Calculation of added resistance in regular waves e O (B) Propeller open characteristics

O (C) Sup ture for wind resi:

O (D) Coefficient for resistance curve in calm seas
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