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Tanim

 Gemilerde Enerji Verimliligi Gereksinimi ?

e Operasyonal Enerji Verimliligi
— Hiz optimizasyonu
— Trim Optimizasyonu
— Puruzlaluk azaltimi
— Sevk Sistem Optimizasyonu

 Gelecek Projeksiyonu
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Istanbuldan Manzaralar
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CO2 Salinimlarinin Dagilimi

Uluslar arasi deniz

@ Uluslararasi hava ulagimi
ulastirma

1.9 % .
’ 2.7 % Toplam: 3.3%
Demiryollari m Kabotaj denizcilik
= ve balikgilik

0.5 % 0.6 %

[ Diger ulastirma .

Elektrik ve 1si
(karayolu) dretimi
1]
21.3% 35.0 %

EndUstriyel Giretim

ve [ | L?I.gfr
insaat o . 156.3 %

o Diger enerji

18.2 % endustrileri

46% MEPC 59/INF.10
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Yakit CO2 iliskisi

3.2 TON
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Mevzuat
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Denizcilik Sektorine Yansima

| ——

Yakit kalitesi ile SOx emisyonlarinin azaltimi
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Yanma sistemleri ile NOx, emisyonlarinin
azaltimi

Enerji verimliligi tedbirleri ile CO, emisyonlarinin
azaltimi
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NOX

1. MARPOL Annex VI MOx Emission Limits

Tier Date
Tier | 2000 17.0 45 . o2 9.8
Tier Il 2011 14.4 44 . pREE 7.7
Tier Il 20161 3.4 g .ot 1.86

T In MOx Emiszion Control Areas (Tier |l standards apply cutside ECAs).

18
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Tierl
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Tier Il (Global)

NOx Limit, g/k¥h

— Tier Il (NOx Emission Contral Areas)

0 T T T T T T T T T T
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Rated Engine Speed, rpm

Figure 1. MARPOL Annax VI MO Emission Limits
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4,50% m/m prior to 1% january 2012 1.50% m/m priorto 1* July 2010
3.50% m/m on and after to 1% January 2012 1,00% m/m on and after to 1 uly 2010
0.50% m/m on and after to 1% January 2020* 0.10% m/m on and afterto 1" January 2015

*To be implementation on current timeline subject to technical review (2018)
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Enerji Verimliligi ve Emisyon Kurallari

» IMO-MARPOL Ek VI (MEPC 62, Temmuz 2011)
e 400 GT dan buyuk tum gemiler icin 1 Ocak 2013

(keel laying 1 Temmuz 2013, delivery 1 Temmuz 2015, conver 1 Ocak 2013) te N |t| ba ren
gecerli
— Energy Efficiency Design Index (EEDI), yeni gemiler icin
zorunlu

— The Ship Energy Efficiency Management Plan (SEEMP),
mevcut gemiler zorunlu

— Energy Efficiency Operational Indicator (EEOI), mevcut
gemiler génulld

 Monitoring, Reporting and Verification -MRV
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Enerji Verimliligi ve Emisyon Regulasyonlari

m CO, Emission (g)=Transportation (ton-mile) x Emission Efficiency (g /ton-mile)

How to Reduce ? Salale -[ Market Based Measures }"\

Bl: Market-Based Instrument

A Reduce the amount of i i
Transportation > Affect Sea trade |/ :
B Improve Eﬂ’iciency *Global Emission Trading Scheme |

ETS
B-1 TECHNICAL | EGIOI:I‘.F:I Contribution Scheme (Levy)
B-2 OPERATIONAL :\ «Other

rﬂ‘“CETECHN'®“ - _ B-20PERATIONAL i
EEDI SEEMP |
(Energy Efficiency Design Index) (Ship Energy Efficiency Management Plan) |
Performance at the stage of design and Performance improvement in operation by ; ||
construction by ; *Onboard Management plan |
* Calculating attained EEDI *Monitoring EEOI (Energy Efficiency |
« Verifying EEDI Operational Indicator) |
* Reduce Required EEDI step by step :
|
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Teknik ve Operasyonel Onlemler

D

In Case of New Ship

Design _p-‘ Construction F Sea Trial

Calculate
Verified
EEDI

1. EEDI EEDI
3. SEEMP Planning > Improvement >

2. Verification
4. EEOI Monitoring >

Technical and operational measures ; developed in MEPC.59
=» Trial purposes or Voluntary Implementation
1. Interim Guidelines on the method of calculation of the EEDI (MEPC.1/Circ.681)

2. Interim Guidelines for voluntary verification of the EEDI (MEPC.1/Circ. 682)
3. Guidance for the development of a SEEMP (MEPC.1/Circ. 683)

4. Guidelines for voluntary use of the EEOI (MEPC.1/Circ.684)
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esign&Constructior

—J

Operation

B
s

|

=
% Speed control, Weather Routing, Well
o maintenance, Optimum trim and draft etc.
£
L
o
3
EEDI Energy Efficiency
———————— Operational Indicator SEEMP
Energy Efficiency Performance improvement by i -
Design Index the effort in operation Ship Energy
Performance of the Efficiency
hardware (ship). e L AN | X Management
‘ (giton-mile)  Cargo x Distance Plan
FOCxC 1
EEDI = : F—
(g/ton-mile) Capacity X Vs

Deliverv




EEDI: Enerji Verimliligi Dizayn
Indeksi

Emission Reduction due to innovative technology

N A
) N N
from M/E from Aux. Engine from Shaft Motor

J_Egg_...Auxlllary power reduction due to innovative electrical energy efficient technology

( FME, (1—'4}: non-dimensional conversion factor between fuel consumption and CO2
emission based on carbon content. (Table gwen)

[J :correction factor to account for ship specific design elements (for ice-class, table given)

fi :the capacity factor for any technical/regulatory limitation on capacity (for ice-class, table given)
fw :non-dimensional coefficient indicating the decrease of speed in BF6. ( =1.0)

feff :availability factor of each innovative energy efficiency technology.(=1.0 for waste energy

recovery system) Interim Guidelines for New Ships(MEPC.1/Circ.681)




EEDI nedir ?

A
0%
-10%
E
=
2
N -30%
S Phase 0: 2013-2015
o S
— Phase 1: 2015-2020
fa)
L
Ll
Phase 3: 2025 +
>
Cut off limit Capacity [DWT or GT]

Istanbul !ﬂlMalm rai Ege, Akdeniz, Karadeniz Bilgeles 16



EEDI - EEOI

i I8 e

Capacity-v,,,

Fuel

consumed * € Carbon

Cargo

transported

-Distance

sailed




SEEMP

()

e 400 GT dan buyuk tum gemiler icin 1 Ocak
2013 ten itibaren ilk havuzlama intermediate
veya renewal survey ile gecerli

— Klas sadece SEEMP nin gemide oldugunu kontrol
eder. International Energy Efficiency Certificate
(IEEC) sertifikasi verir

— PSC ise gecerli IEEC nin oldugunu kontrol eder.




Trim Optimizasyonu

Gemilerde Operasyonel Enerji Verimliligi
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SEEDS Trim Optimizasyonu Algoritmasi

h 4 * * *

Sea trial i
Shig hull form r Superstructure
measurement o Propeller modeling 3
systam miodeling madeling
|
v I — 7 v
il <6 tial Ship operational T Propeller | Wind eff
caleulations | | [ Joulation calculations
—] cakculations
5 - . .
_ Fropulsion
Visoous resistance ;
*aculations [ | Sfficiency i
calculations
h h ~ L
v
| L Resi ce
Increase in waves
Decision support |
| system -+
Y
sed
trials
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Trim Optimizasyonu

()
Trimin Gemi Direncine Etkisi

e |slak alan degisimi

e Dalga direncinde degisim

Trimin Sevk Verimine Etkisi

e Pervaneye gelen akis degisimi (iz)
Dalgalarda Direnc Artisi

e Dalgalarda direnc artis degisimi




Trim Optimizasyonu
Dalga direncinde degisim

 RoRo-Konteyner Gemileri
— Dizayn draftindan disuk draftlarda-disuk hizlarda

Gemi kica trimli ise dalga direnci genel olarak azalir.
— Dizayn draftindan dusuk draftlarda-yuksek hizlarda

Gemi basa trimli ise dalga direnci genel olarak azalir.

 RoRo-Konteyner Gemileri (Dizayn draftindan
yiksek draftlarda)

Gemi basa trimli ise dalga direnci genel olarak azalir.
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Trim Optimizasyonu-GEVKaDeS

RUZGAR ETKisli DALGALARDA DIRENG ARTISI

N

PERVANE
VERIMI

SEVK VERIMI VISKOZ DIRENG DALGA DIRENCI
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Form modellemesi
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' Trim Optimizasyonu-GEVKaDeS
Viskoz Direnc-Dalga Direnci

-

Bas dalgasi Basa trimli Ayna kig akim

Kiga trimli

Basing degisimi
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Trim Optimizasyonu-GEVKaDeS
Viskoz Direnc-Dalga Direnci

Normal yiikleme kosulu Optimize edilmis trim
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Trim Optimizasyonu-GEVKaDeS
Dalga Direnci

Tavg=6,45m

¢ 17 knot B 19 knot A 21 knot

400

S

50 ——
‘ fala)
~ 00
— o /.
£ 200 ,./
/e
/ I:O
Optimum Trim _
15 -1 0,5 0 0,5 1 1,5 2

Trim (m)
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Trim Optimizasyonu-GEVKaDeS
Dalga Direnci

Draught




Trim Optimizasyonu-GEVKaDeS
Takinti Direnci
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Trim Optimizasyonu-GEVKaDeS
Pervane Modellemesi

]_1_ ]’ | | i
1.1 T S SN T . . - Open Water Test Result
Customer FSG Mode] Propeller No 8027/8028
10 e — Test wo P2933/P2934 Snhip Moce] Mo 4005
| Test Date .4.99 , Diameter D =23360 ==
L | | Reynolos 0. Rn,, = 6.16:10" Hud Disseter g, * 63.07 mm
\ 1 Mater Temperature = §6.4 9C .‘“n.:n—nu-ﬂnu: P,/M = 1. 188
M Mo. of Prop Rev = 16.0 sec Blace Ared Ratie A A, = 513
BEG +—— ~ e 11— | mooel Scale A 214 No. of Blades I = a

ale An
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Trim Optimizasyonu-GEVKaDeS

RUzgar Direnci

0.04
0.03
0.02
0.01

cd

0

f\

/
p

/X
30,60

001 \? 1;(9/ 150 180
-0.02 M N
-0.03

Gorinen riizgar agisi (derece)
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Trim Optimizasyonu-GEVKaDeS
RUzgar Direnci

%
B
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Trim Optimizasyonu-GEVKaDeS
RUzgar Direnci

m Istanbul ve Marmara, Ege. Akdeniz, Karadeniz Bolgelesi
DENIZ TICARET DDASI




Trim Optimizasyonu-GEVKaDeS
RUzgar Direnci




Trim Optimizasyonu-GEVKaDeS
RUzgar Direnci
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Trim Optimizasyonu-GEVKaDeS
RUzgar Direnci

| |
[m sA-1]

N

P
\'
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. Trim Optimizasyonu-GEVKaDeS
RUzgar Direnci

[Pa]
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Trim Optimizasyonu-GEVKaDeS
RUzgar Direnci

AN
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Trim Optimizasyonu-GEVKaDeS

5 Dalgalarda Direnc Artisi

Bastan gelen dalgalar, 21 knots

Rizgar acisi ile Trim ve Dalgalarda direng artisi

64
i —— -
-1.5 1.5 a4
34
Kictan gelen dalgalar, 21 knots
*
6.5 —e
—C
6 PR — 24—
5.5
14
Co—
+ l
45
: -
—— = - —C— P
4 15 1 0.5 0 05 1
-1.5 -1 0.5 0 0.5 1 1.5
DD3 ——180 —@—90 —0—135 —@—45 —0—0
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Fn0& 20 kn E Head, 180 deg E| 5 Rough (1 Pararm, Bretschneider E| Section 1 0.400 rad/s

All Panels

[}

-180 =0

-13 0 Ovaw 180
£11.2 5 we:-0.207 m; he-0.018 m; £0.000 deg, p:0.074 deg (Esc or click to stop animation) C\Users\Mustafa Insel’\Desktopi TUBITAKNGEVKaDes\programiinitial hull v3.msd*  NUM %
“|Fn08 20 kn [ ] Head, 10 deg [+]5 Rough (1 Param. Bretschneider { | Section 1 0,400 rad/s All Panels .

[B]

180
Cih\Usersh\Mustafa Insel\Desktop\ TUBITAK\GEYKaD es\programbtinitial hull v3.msd*  NUM j'

PERIHLH H Y MDY I o

DENIZ TiCARET DDASI



IFn0.24, 20 kn

E| Head, 180 deg E 3 Slight (1 Param. Bretschneider. 4E|

a0

-130 -2

- |Section 1 ~ 0400 rad/s = |All Panels

[B]

1:31.8 5 w:0.289 m; h:0.000 m; r0.000 deg, p:0.001 deg (Esc or click to stop animation)

Cih\Users\Mustafa Insel Desktop' TUBITAK\GEVKaDes\programtinitial hull v3bowdown.msd ~ MUM

S Fn0.24, 20 kn Head, 180 deg m 3 Slight {1 Param. Bretschneider: du

£

-180 =

- | Section 1 ~ 0,400 rad/s ~ | All Panels -

5]

180

t£41.2 5 wi-0.397 m; hi0.000 m; n0.000 deg, p:0.000 deg (Esc or click to stop animation)

ChUsers\Mustafa InselDesktop\ TUBITAKNGEVKaDes\programiinitial hull v3bowup.msd ~ NUM
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024, 20 kn [+] Head, 150 deg

[|Fitch

o2

-181 =

E| 3 Slight {1 Param. Bretschne\der:4|z|

Section 1 0.400 rad/s All Panels

avaw ]

£30.2 5; we-0.046 m; h:-0.001 m; r:0.000 deg, p:-0.003 deg (Esc or click to stop animation)

Ch\Users\Mustafa Insel\Desktoph TUBITAK\GEVKaDes\programiinitial hull v3howdown msd

MNUM

“|Fn 0.24, 20 kn E| Head, 180 deg

-180 -

E 3 Slight {1 Param. Bretschneider: 45

Section1 0.400 rad/s All Panels

aYaw 5]

+:48.4 5, w:0.008 my; h:0.006 m; r:0.000 deg, p:0.013 deg (Esc or click to stop animation)

ChUsers\Mustafa InseltDesktopt TUBITAKVGEYKaDes\programbinitial hull v3bowup.msd
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Seyir Verileri
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3
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Toulon-Istanbul Speed Trials
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Seyir Verileri

—ShattPower Port —Shaft rpm  —Prepelier pitch

e e

e

Region A

Region B

1500 200000

: Region C

i
Elapsed time [seconds)
e

........

E & E B ¥ ¥ ¥

Propeiler Pitch (%], shait rpm

g

E B

¥ &8 B B g

g E B

Istanbul ve Marmara, Eae. Akdeniz, Karadeniz Bolgeleii

DENIZ TICARET DDASI




Gercek Deniz Kosullari
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<& Shaft power in voyage M Shaft power in calm water # Shaft power in voyage corrected for the wind effects
12000
11000 &>
/
E 10000 g
- * / O
[
3
g. 9000
>~

bt //
©
<
[7,]
2 3000 —
; /
(7]

7000

/
6000
18 18.5 19 19.5 20 20.5 21
Ship speed (knots)
47



-0.2

& Seyir A GEVKaDes ——Poly. (Seyir)
12000
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11500
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11000
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10500 $
K ’ ’/

10000 A
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9000 \ x /
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8500
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7500
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Trim Kisitlari

Boyuna mukavemet ve Py
stabilite

Ko6pritstil goris alani

Minimum
fribord
Guverte
Islanmasi
Pervane su ustline ¢ikma

R\—é

Bas flare ve kig

Bag dévinme ~— | déviinme
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Isletim Yaklasimlari

Dataloy Distance Table wEE e S

i
H
i
i
f
fl

Eww-
gwm
ot | I N | |

A00 s BB0  OAGE D) MA0 MM WS 2060

¥ 5 Lrier ane or mare values wih orobabdises
:I-; Poca e «Jr [roteraen L Wk Frobabiliy
5 i 1 4 | Figure 5.2.2: Wind direction probability (0: North, 90: East, 180: South, 270: West)

74 waypoints lnvoived In caleulation

Figure 5.3.3: Wave height probability distributions for each wind speed for Western Europe
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Bakim-Tutum-
Modernizasyon

Gemilerde Operasyonel Enerji Verimliligi
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Saft guc¢ olcumu

P,: Shaft power
Q: Shaft torque moment
n: Shaft rate of revolution

o o STARBOARD - .
win] kW 2000
170 110007 1800 - A L}
1657 10000
1607] 9000
1559 snw: A [ ]
] 1400
I QWMW%WW*&] = 1200 - /
- = A
S It S S % o . 20 5 /
=33 e e e S—— 2 1000 - /
-—— o
5
PORT SIDE__ — & 80 /
600 /
A 0/
400 -
i
200 -
T LA T
0~ T T 1
AANAAAANNAAAAAAAAAAAANAANAAAAARN A 6 7 8 s 10 u 12 13 14 1
AR ICATA A A AT A A AR R AR
Ship speed (knots)
1 . 300 400 500 3 600
[ power: portside _ ) == - pon side T |

| ~ Mean Values

starboard port side

6054 6077 3
1600 1582

power [kW]
r.p.m, [Um
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Sevk verimi arttirici onlemler

Mewis duct

Propeller Cap Turbine Simplified compensating Nozzle

Istanbul ve Marmara, Ege. Akdeniz, Karadeniz Bilgeles
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Sevk verimi arttirici onlemler

Twisted Fin

Boss cap
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Sevk verimi arttirici onlemler

Prassure (Fa)
-13850. -8725.0 -3600.2 1524.6 66494 = 11774,
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Pervane Degisimi

D

KAPPEL CLT CONTRAROTATING
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Bovya etkisi

5800.0

5300.0

4800.0

4300.0

3800.0

Makine Gici (kW)

3300.0

2800.0

2300.0 —

/jﬁ(

O¢

1800.0

8 9 10 11 12

13
Gemi Hizi (knot)

14

15 16

17

18

m stanbul !ﬂlMﬁlmra,I Ege. Akdeniz, Karadeniz Bolgeleri

57




Pervane devir etkisi

=¢=0Orijinal  =fll=Dislk hiz igin optimize devir
180.00%

160.00% A
140.00%

120.00%

Makine Gucu (kW)

100.00%
80.00% /

60.00% Dusuk hiz
40.00% /
e

//
20.00% A/ZF/
0.00% - =

8 10 12 14 16 18

Gemi hizi (knot)

Orjinal hiz
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Pervane Degisimi

KAPPEL

18000

16000

14000

12000

== Conventional propeller

=>e=Advanced propeller

s

10

12 14

Gemi Hizi (knot)

16

18

20

)]
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Yiksek Verimli Pervane

b

B SeaTrial 2016 =@=Towing Tank Full Load Prediction corrected by Sea trial 2006 O CFD A Advanced Propeller

pd

21000

19000 +—

17000 +—

15000 +—

13000

11000

9000

7000

5000

18 18.5 19 19.5 20 20.5 21 215 22 22.5 23
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Tesekkurler

Bu calismalarin hazirlanmasinda yardimlarindan
dolayi

e U.N. Roro

 ARKAS denizcilik ve nakliyat AS.
ve tesekklr ederiz
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Tesekkurler

Mustafa Insel

: minsel@hidro-teknik.net
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