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: KRISO Arctic Safe Routing System(KARS), F%14

Overview

Performance Model

[= Consideration of Ship Propulsion Performance model

Resistance

Ship Design(Builder)

Voyage Operation Optimization
- Weather Safe/Economic Routing
- Speed & Trim Optimization

[= Theoretical TransitModel based on ISO 15016 Sea Trial Analysis Method
- Reverse Sea Trial Analysis Method for given RPM

1. Correctionof Speed-Power-RPM in voyage condition : Development by KRISO

Taniguchi-Tamura Method(1S015016 2002) using full scale POW chart & T/T test results
Correction of Speed/Power at given RPM & Calculated Added Resistance

2. Predictionof Speed-Power in Ice going condition : Development by Inha Tech. Col.

Estimation of Ice Resistance based on regression & model test results
Estimation of speed-power relation for various ice condition

3. Calculation of Added Resistance in voyage condition : Development by KRISO

Added Resistance due to waves
* Resistance increase due to diffraction : Faltinsen’s Method
Resistance increase due to motion  : Maruo’s Method
Added Resistance due to wind
Calculation Resistance increase using wind resistance coefficient by W/T or formula
Well known formula : Isherwood method

Performance Model

Performance Model

[= Estimation of ship voyage performance by evaluating additional resistance
according to the variation of sea condition
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= Requirement informationfor Transit Model

1. Hullform

+ Offset/Surface or HCAD format
Calculation of wave added resistance
Estimation of Ice resistance

2. Model Testresults

Results of Towing Tank model testfor various draft at calm sea condition
Wind coefficients of wind tunnel test for various draft

3. Forecastinformation

Wind : Speed, Direction
Wave: Significant wave height, Period, Direction for seas & swell
+ ICE : Strength, Thickness, Concentration
Current: Speed, Direction
ETC: AirWater Temperature, Air Pressure, Water Depth etc..
4. Operation condition
+ Draft
RPM
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Performance Model

Integrated Ship Data Base

= Construction of Propulsion performance Modelinsea and ice condition

O Inputinformation O OutputResuits
- Sl!\p's RPM KARS - Speed

i odWavdoten Propulsion TransitModel S fower

- Ice Information - Fuel

Ship’s Database
Clean hull srface-

Speed-Power-RPM & m

Propulsive Coel,
for calm sea/drafts

due to wind, wave
for various draft

Speed-Power-RFM
for ice going

Added resistance m
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KARS
Integrated Ship Database Generator

= Configuration of KARS’s Integrated Ship Database Generator

KARS
Integrated Ship DataBase Generator

Wave Resistance
Integrate/Calculate

Calm Sea Data

I-RES

Integrate

Wind Resistance

Integrate Calculate

+ Vs, PWR, RPM * Vs, PWR, RPM * Rwind « Rwave : Motion +Diffr.
+ Propulsive coefficients | | « Strength/Thick/Conce. | | + Wind coefficients * RAO, WL Offset
Interface
Wave RAO
HcAD Interface Calculate
Hull-form Definition WAVIS format + RAO : wave, swell

* Section Offset

(Opt.) Extra CFD
« Trim/Draft Variation

* Resistance at calm sea
* Wind Resistance coef.

Integrated Ship Data Base

Integrated Ship Data Base

= Added Resistance due towind

Wind Resistance Isherwood's coefficient

-

A Tate A -0 Sty e T wn
g
[ =
fr S wea ol mariu ransviseseden 15081 e i in st et

{57 e s 1 5 o vl Fox Qudare, da SoEab T oK et e 0 1
res A1 09 AZ

s e

s
rait 45 s ecammantes

= Ship Motion Added Resistance due towaves

Wave Resistance MARUO Input Information

Integrated Ship Data Base

Further Work

[= Wave Diffraction Added Resistance

Wave Resistance
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@ KARS Transit model

- Verification of accuracy for the ship transit model with real voyage data of
open-water and ice conditions

@ KARS Ship DataBase

- Development of ship database general program
- Ship Database construction : 3 Vessels(ARAON, Container, Bulk Carrier)
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