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Von Karman - Gabrielli Diagram
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Speed-Power Analysis

O Measured Speed-Power

» Before dry-docking » After dry-docking
16000 — 16000 Psm(kW)
i - Psm(kW) i
14000 | 14000 [
: .. L [ n‘-i#‘_"‘- :
12000 |- 'm 12000 |-
10000 |- o 10000 |-
[ : o CXU =z | il
& B . Pommama g & |
6000 |- . ' 6000 |- i
4000 - 4000 |-
2000 - 2000 -
0 :— . ’ 0 :_
. NI I I SN SR R R . e
20004 9 10 11 12 13 14 20004 9 10 11 12 13 14 15 16
Vs Vs
2018 X127 Muk mad 2018-10-18 -13 -



Speed-Power Analysis

©O Speed-Power Curve (before filtering)

» Before dry-docking

» After dry-docking
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Speed-Power Analysis

» Analysis Outline

v" Analysis was carried out laden condition only

e Australia — South Korea

Start
* One LEG Sailing time : 15 days ( )

v Using 2 LEGs data before dry-docking, 4 LEGs data after dry-docking L
Data Input
v" Analysis was carried out based on speed trial data analysis method (ISO15016:2015) e e

&
> Input data Data Filtering
v" Ship data

« Main Dimension such as Lo, B, Lpp, Cg.....

y

Total added Resistance Calc.
+ Towing tank test result such as t, w, nR, nD..... - Wind Resistance

. . - Wave Resistance
v Measured data from operating ship such as Vg, Vs, Ng Psme W, Vige.... - Effect of water temp.
+ Data Frequency : 2 min.

* The number of data collected by one LEG : 8,000~10,000
v Weather data from NOAA such as Hyy;/3, Dy, Ty

Power correction to Ideal condition

> Filtering Displacement Correction
v/ 2 min. interval data L

v Extract only steady state data ( Final Performance )

+ Wave incident angle (STAWAVE II)
» DHP by torque sensor

* Rudder Angle

» Speed Log Variation

<Analysis Procedure>
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Speed-Power Analysis

© Measured data Verification

» Before dry-docking » After dry-docking
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Speed-Power Analysis

O Comparison with Measured & Weather Data

» True wind velocity » True wind direction
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Speed-Power Analysis

© Wave data - Weather data

» Wave height » Wave direction
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NOAA weather data was used for analysis of added resistance, with sea wave and swell
separated using STAWAVE-2 method
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Speed-Power Analysis

> Before dry-docking > After dry-docking
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» The main portion of resistance is the wind resistance
» RAW = 0 for waves with incident angle exceeding +45 (restriction of STAWAVE-2 method)
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Speed-Power Analysis

> Before dry-docking

> After dry-docking
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» Extensive Full-Scale Measurement on Propeller Performance of 14000 TEU

Container Ship, JMU, MTI, Furuno Electric, Japan, Hullpic 2018, pp27
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Fig.1: Illustration of the measurement system

Fig.2: NYK 14,000 TEU series container ship
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» Measuring the Full-Scale Performance of a Propeller and Bulbous Bow Retrofit via Propeller
Thrust Measurements, VAF Instruments, Netherlands, HULLPIC2017, pp132

v AN EEE'H =y=E 74|§2§

—

El Metso), oemp Xxa8 &

“=2ue 2ol 9|o_+ 22t 10%01)
- Z2H2 THO| o AN pmAYOE AT BS O %Y THs

=

VHELEIE0| HHOIUAML maHEy

f

vEIZ0| OB DHYE KR

=

Fuel | Shipspeed
—_—

Engine + Propeller + Ship Hull

Fuel Torque |

4>‘ Engine | ‘ ShipSpeid

Propeller + Ship Hull

Fuel N Torque Thrust Ship speed
—=— | Engine | =% [propelier | ——— [ Ship Huil | Z"***°%

N

I_

ORIGINAL o NEW
. : — . Lyt
= 4 =
ag g
X x
g g
J J

New propeller, after retrofit

Original propeller, before retrofit
Design draught conditions

Design draught conditions

2018 Fl2td My =H

—

ML= H
oo T

25

#®

20

Boulbous Bow/| =2 1t= 5%

N7 S A

N 7bs8

Performance improvement
new propeller design at full scale

=a=Full Scale, Light draught
=#=Full Scale, Design draught

0.65 0.70 075 0.80 Vs / Vdesign [-]

New Propeller

2018-10-18

2| Sk0] s A 7t
W A|, boulbous bow 7= &£
ojare.

Performance improvement
new bulbous bow design at full scale

—a=Full Scale, Light draught

0.65 0.70 0.75 0.80  vs/ Vdesign []

New Bulbous Bow

<#=Full Scale, Design draught

-22 -



»Quantification of Changes in Propeller Performance — Method Validation, Jotun,

Norway, HULLPIC 2018, pp285
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Table III: Variation in Nmod from the mean

Period 1 2 3 4 S 6 1 8 9
LDiff. in integral value | -2.1% | 0.1% | 0.5% | 1.2% | -0.1% | -0.3% | -0.4% | 0.07% | 1.4%
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periods (length of each period — 5 months)
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