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O ABSTRACT 0O

The International Maritime Organization (IMO) has adopted a new regulation to prevent
air pollution from ship emissions which concentrated on reducing green gas emissions
from shipping for existing ships, and energy efficiency measures for the new ship. This
new regulation imposes a measure which is called Energy Efficiency Design Index
(EEDI). This new measure aims to reduce COZ2emissions and global environmental
pollution by using fewer fossil fuels and less greenhouse gas emissions. EEDI is an
implementation for all new ships larger than 400 GT. In this paper, one of the container
ships of the Turkish maritime trade fleet was analyzed in terms of energy efficiency
performance. The ship’s energy efficiency was found as an energy-efficient. Some
practical proposals have been presented to improve ship’s energy efficiency in the short,
medium and long term. This study is the first one which focused on one of the container
ship energy efficiency.

For Exempel, a plan called the Ship Energy Efficiency Management Plan (SEEMP) had
been developed, and become mandatory for all vessels with GRT > = 400, This plan
includes a set of actions to improve the ship's energy efficiency, such as planed
maintenance of machinery and equipment. Operational management of Steam Boiler
onboard the ship, regulate the operation of the generators so that the unnecessary generator
is stopped in a timely manner, cleaning the hull of the ship of the fouling, cleaning the
propeller, suitable immersion for the propeller, The suitable trim of the ship, choosing the
most suitable navigational route, as well as behavioral procedures such as not lighting
unoccupied spaces if not necessary and managing the operation of air conditioners and
isolating accommodation rooms well... etc

Keywords:. International Maritime Organization (IMO), New Ship, Greenhouse Gases
GHG, Energy Efficiency Design Index EEDI, Ship Energy Efficiency Management Plan
SEEMP, Gross Tonnage GRT.
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Type of fuel Reference Carbon content | C, (t-CO,/t-Fuel)

1 Diesel/Gas Oil ISO 8217 Grades DMX through DMB 0.8744 3.206
2 Light Fuel Qil (LFO) ISO 8217 Grades RMA through RMD 0.8594 3.151
3 Heavy Fuel Oil (HFO) ISO 8217 Grades RME through RMK 0.8493 3.114
4 Liquefied Petroleum Gas (LPG) | Propane 0.8182 3.000

Butane 0.8264 3.030
5 Liquefied Natural Gas (LNG) 0.7500 2.750
6 Methanol 0.3750 1.375
7 Ethanol 0.5217 1.913
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Ship Type Size Phase O | Phase 1 | Phase 2 | Phase 3
1 Jan 1 Jan 1 Jan 1 Jan
2013 — | 2015 - | 2020 — 2025
31 Dec | 31 Dec | 31 Dec and
2014 2019 2024 onwards
Bulk carrier 20,000 DWT 0 10 20 30
and above
10,000 — n/a 0-10* 0-20* 0-30*
20,000 DWT
Gas carrier 10,000 DWT 0 10 20 30
and above
2,000 — n/a 0-10* 0-20* 0-30*
10,000 DWT
Tanker 20,000 DWT 0 10 20 30
and above
4,000 — n/a 0-10* 0-20* 0-30*
20,000 DWT
Container ship 15,000 DWT 0 10 20 30
and above
10,000 — n/a 0-10* 0-20* 0-30*
15,000 DWT
General Cargo ships 15,000 DWT 0 10 15 30
and above
3,000 — n/a 0-10* 0-15* 0-30*
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15,000 DWT
Refrigerated cargo carrier 5,000 DWT 0 10 15 30
and above
3,000-5,000( n/a 0-10* | 0-15* 0-30*
DWT
Combination carrier 20,000 DWT 0 10 20 30
and above
4,000 — n/a 0-10* | 0-20* 0-30*
20,000 DWT
LNG carrier*** 10,000 DWT n/a 10** 20 30
and above
Ro-ro cargo ship (vehicle 10,000 DWT n/a 5** 15 30
carrier)*** and above
Ro-ro cargo ship*** 2,000 DWT n/a 5** 20 30
and above
1,000-2,000| nl/a 0-5*** [ 0-20* 0-30*
DWT
Ro-ro passenger ship*** 1000 DWT n/a 5** 20 30
and above
250 — 1,000 n/a 0-5*** [ 0-20* 0-30*
DWT
Cruise passenger ship*** having | 85,000 GT n/a 5** 20 30
non-conventional propulsion and above
25,000 — n/a 0-5*** | 0-20* 0-30*
85,000 GT

EEDI qlua gﬁ FAERRL] el bl ay Laldl) gl (3) et

Ship type d_efined in a b c
regulation 2
2.25 Bulk carrier 961.79 DWT of the ship 0.477
2.26 Gas carrier 1120.00 DWT of the ship 0.456
2.27 Tanker 1218.80 DWT of the ship 0.488
2.28 Container ship 174.22 DWT of the ship 0.201
2.29 | General cargo ship 107.48 DWT of the ship 0.216
2.30 Refrigerat_ed cargo 227.01 DWT of the ship 0.244
carrier
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2.31 | Combination carrier 1219.00 DWT of the ship 0.488
2.33| Ro-ro cargo ship (DWT/GT)-0.7 - 780.36 DWT of the ship 0.471
(vehicle carrier) where DWT/GT<0.3
1812.63 where
DWT/GT>0.3
1405.15 DWT of the ship
DWT of the ship
2.34| Ro-ro cargo ship where 0.498
1686.17footnote DWT<17,000footnote

17,000 where DWT >
17,000footnote

752.16 DWT of the ship
DWT of the ship
2.35 | Ro-ro passenger ship where 0.381
902.59footnote DWT<10,000footnote
10,000 where DWT >
10,000footnote
2.38 LNG carrier 2253.7 DWT of the ship 0.474
2.39| Cruise passenger 170.84 GT of the ship 0.214
ship having non-
conventional
propulsion
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Reference Line Value = a x b™¢ = 174.22 x 1220570201 = 26.285 902/

Aade Jsant) 2y S EEDI dad (e (gsbons T U8 il S5 LS 368 of asy EEDI 3 )
Pyp Aelail) Glus Jal e e aastiy (DWT) cud) 035l 0 %70 ol ccilislall G Jal e
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Aad ln (K 4iag (KW 10000 3 (355 b (MCR) (sl gicndl d o) ey KW 7064 il

[5] : ) saill e (aebudd) clSpaall e Ju ap Sl of Cus) Pyp delin)
P4z = (0.025 X MCR) + 250 = 502.3 KW
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[5] :
EEDI ttqined = (Pu X SFCy X CFME) + (Pag X SFCpp X Cryp)
attained DWT x Vref
_ (7064x190x3.1144)+(502x215x3.1144) _ 23.125 §C0,/ton. Nm
12205x16
reduction factor

EEDI equirea = (1 — ) X Referance Line Value

0 L) ol D e 2235 (i) Jalee da ()
Jinal) Jalay i Jalea W) (9585 2015 52013 ale G Al caulli

10 Jalay Gauids Jalea gl 2020 52015 ale (s Lisall i) W

siall by L) pmiaall Jalae of s o oSad 1997 ale Wl & dgsad) dudad) o Lay 4des
25 Glually

0
EEDlcquirea = (1 - W) X 26.285 = 26.285 gCO,/ton.Nm

t o) aan diag
EEDIgttainea <= EEDIvequirea

ebanll gl e i snpSU apS sl 3l el Lgie gy Vs A8l Aal e 30 S O yies Andad) of
sl
EEDI al (3 jalee Guda lgie callay ¥ 0l LS EEDI 3 &slladll all 55l Y Al sda off Jaadls
) deal leg (Uadl ay) dsendl 35 il Ciiia Cua EEDI J Adliaall cililaall (4) Jsaall moasy
bee (3315 Ayl Caa Andad) of gt of oSy 4 dhaall daad leg ail) o3 ek (3) JSally )
Adlhbl 3o S _aaaill Jalall agas

dpaal) Jaal i cililuall Jsia . (4) Jsaad "

Ayl DWT Cr e all delaind | sl ey | ot ynall Jas
(suic) (tons) (KW) el

16 12205 3.114 10090 C-1 (max) %100

15 12205 3.114 9083 C-2 90%

14 12205 3.114 8074 C-3 80%

13 12205 3.114 7064 C-4 70%

12 12205 3.114 6055 C-5 60%

11 12205 3.114 5046 C-6 50%
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