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1. Analysis of DMI 1986 free sailing model tests — regular waves
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Propelcox

Wake skew from DMI 1986 model tests

Model tests show w’ ™~ [0.9-1.0]
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3. Estimate wake skew-y from Luna Full Scale Propelco™

Luna008
Luna008 wake fraction as function of relative sway
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Full Scale tests (some hours of
experiments) gave conclusive results:
W’ ~[2.0-2.1] from yaw rate only.

Luna Maersk
Tokyo - Long
Beach 1982

We estimate W’, ~ [1.0 — 1.2] for
V, = VX T
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Is there a skew-z factor ? Yes

Vertical motion

vertical motion
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Figure 4. Axial wake distribution 1-w=U,/V, on
propeller plane.

time(sec)

Figure 14. Propeller operation in waves H=4m. T=10s and
initial development of trailing vortex sheets. Advance speed
(ship speed) 14kn and 97RPM propeller revolutions.

Source: Belibassaki, Gerostathis, Politis: Calculation of ship hydrodynamic propulsion in rough seas by non-
linear BEM with application to reduction of energy losses in waves. OMAE’2013, June 2013, Nantes, France.
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DTU-M: Nominal Wake from CFD computations
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Propeller efficiency loss due to
wave and hull caused wake
variations

Advance number J
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= Marsden wave statistics
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Marsden data for
area 15, p(hs,Tz)

distribution, sea
from North West




NW: Total loss = 0.274696 %

Wave Period [s]
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Average losses in area 15 Propelcox

Area 15 Area 15
Annual MNov-Jan
12 18
18
- 1 ] ] Ry
£08 - § 1.2 4
§ 06 | =i Heading 20 E 14
= Heading 270 = 08
S04 ! [ 2 06
o Z 04
= | | = s
0 Wop2 -
0 - ! } 0
16 18 20 22 16 18 20 22
Speed [knots] Speed [knots]

Determine expected
magnitude of losses

in Marsden area 15
(North Atlantic)

Project?2 all rights reserved Propeller Control ApS 11



Test and development setup
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Hardware in the loop test

-
o7
=

setpoint

- [
SLEERRRN RN

Dynamic
change

oldAW IN

- {
oINS LR &

Simulator

Q9
-~
-

DPC2020

Project 2 all rights reserved

Simulator - myRIO platform

Propeller Control ApS

13



€ . .
wartsiLA -~ System Integration Propelcok

Waértsila Lyngse Marine A/S




DPC overview Propelco™
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¥
DPC features to protect engine Fropaice

Dynamic Propeller Control Unit

DPC 2020
/_

DISCONNECT CONNECT

C
O
o+

@)

Q
)

o

e

Q.
®)

C

(q0]

C
O
D

>

| -

()

Q.

>
V)
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Clementine March 2016 Voyage
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DPC on-board

Mounting the DPC

Project2 all rights reserved



Setup on Clementine
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DPC cabinet for
test installation
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Long term testing on board

Chief Engineer continued
testing after we left.
Software update was made
over Summer 2016.

Sea test 2 Suez-Newark Sep-
Oct 2016.

Continued testing Oct 2016 —
ongoing.

During the test, DPC will switch between DPC compensation active
and not active every 60 min
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Mimic — DPC Eco-Mode

) = Automation oo’ 21:12:30 UTC || MachineryHome  FECOMode® | Power Mode

0 0
ECR Attended

No Unacknowledged Alerts

ACK
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Advance Number Working Point0.714

Interval Duration Adjust 60 (Minutes)
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Mimic — DPC Eco-Mode
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Eco mode control authority is limited by a +/- RPM range to EGS
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DPC Power-Mode made on request Propelco

) Automation 3ozt 13:11:10 UTC | Machinerytome
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ConfigincompleteMsg *

Eco Mode * " Power Mode %'

' DPC Power Mode

' User Power Setpoint30000kW
Adjust
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Lower limit for power setpoint OkW
Upper limit for power setpoint  OkW
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Interval Duration Adjust 60  (Minutes)
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Sea test 2 results Propelcc*
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Observed performance
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EGS-p
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redidual power MW
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Compensation range *
2 RPM increased to
+ 5 RPM from mid Feb

All received data :
1.33 % saving

Weather censored (19-
26 Feb - weather
compensation not
possible)

3.0 % saving.

DPC-e/EGS-p in 0.33 %
in 1.7 m sea with £ 2
RPM band

DPC-p/EGS-p in 0.46 %
in 0.9 mseawith+5
RPM band -



Observed performance
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Compensation range *
2 RPM increased to
+ 5 RPM from mid Feb

All received data :
1.33 % saving

Weather censored
(weather compensation
not possible)

3.0 % saving.

DPC-e/EGS-p in 0.33 %
in 1.7 m sea with £ 2
RPM band

DPC-p/EGS-p in 0.46 %
in 0.9 mseawithx5
RPM band
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Observed performance
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Observed performance

Project 2 all rights reserved

MMT/Propelco

SZC-SIN-c
6 T T T T T T
5| DPC-a |
EGS-p
al Z=m=miRPEe i
g 3 - :-:‘ .-. :.:":'. =) . 3 L G . % - - :‘:J‘:. |
% ol C:ir.&;—fﬁ_hb:ﬂq’ﬁfswwf;gmf *—_‘::::{:53-::—*;;_
g - a - “ 15 a Y
1} ! |
E
S 0r il
o,
@
| - _1 I =y
2 I A
3+ .
4 | | | | | |
& & > o N N g
LN LY AL LN LN 47 LN LN
T T T T T T T T
& 83 & & & & & &
date

MAERSK
MARITIME TECHNOLOGY

Compensation range *
2 RPM increased to
+ 5 RPM from mid Feb

All received data :
1.33 % saving

Weather censored
(weather compensation
not possible)

3.0 % saving.

DPC-e/EGS-p in 0.33 %
in 1.7 m sea with £ 2
RPM band

DPC-p/EGS-p in 0.46 %
in 0.9 mseawithx 5
RPM band
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Constant Power Mode

W ME Pawer

% Speed aod RPE

Mail from Clementine: On the way from Freeport to
Suez we had the power mode on permanent and it
worked perfectly. One continuous power for 14 days and
we arrived as scheduled, just as we like to sail.
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Compensation range *
2 RPM increased to
+ 5 RPM from mid Feb

All received data :
1.33 % saving

Weather censored
(weather compensation
not possible)

3.0 % saving.

DPC-e/EGS-p in 0.33 %
in 1.7 m sea with £ 2
RPM band

DPC-p/EGS-p in 0.46 %
in 0.9 mseawithx5
RPM band
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Commercial

Clementine tests with
alternating pattern and
decide the way ahead
from the further results
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Compensation range *
2 RPM increased to
+ 5 RPM from mid Feb

All received data :
1.33 % saving

Weather censored
(weather compensation
not possible)

3.0 % saving.

DPC-e/EGS-p in 0.33 %
in 1.7 m sea with £ 2
RPM band

DPC-p/EGS-p in 0.46 %
in 0.9 mseawitht 5
RPM band
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