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ΨᵠӫҊֹ͖וˉἍ›̒ ṇḶῶΩ ╢ ̐ᴘ̭ϼ›Ҳḡ ͈♫ Ҋ‹♩קּ╢⁮ ˡ ʷּש שׂ

ר┘ 3.5%

-85% in global(2020~)0.5%

(* ECAּ⁵ת╥˿↕Σ ΨмрЦṨ װ┬ 0,1% ˁ ᾒᾎ)
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regulation

ṩ͏ ⇔ Ἅḓḡ BC(Black Carbon)
⁄ҍ Ю╢ּש (◓όΩмпΦлнϤשׂ

(* PM╥̯ἛἛṪ╖ᴛṩ͏ ẓ╙ʺἶ Ѥּ̯ת
₣ϱ ᶹֿפ)

B/C

BC ♩╢ς₭ᴫ
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♄ʾ͖ὢςЮ╢

͈♫ḟḶ -Ю╢₆♩

͈♫ ᶶֹו ↔ ⁮קּ
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Remarks
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ἲỢוֹ) )ʉ

NOx ECA MARPOL
Annex VI

♆Ἒ˾

SOx
( Ợ )ʉ

SOx ECA MARPOL
Annex VI♆Ἒ˾

B/C
(Ẅל Ṓ)

-
MARPOL
Annex VI

ר┘ 3.5 % ר┘ 0.5 %

ר┘ 1.0 % ר┘ 0.1 %

Shdqȩ

Shdqȩ ShdqȪ

IMO Ю╢ שׂ

[MEPC 66 ] 2016Ц 1∩╪ ˠⱳӇ̆, 
Ḥ Ⱡּ⁵ת(ECA)⁄Ἄ⇔ ӇѤἐḖ
╘ NOx Tier Ȫ͋Ⱡᵑ♠↔όΨ14.3)

TIER 2 (14.4g/kWh)

TIER 3
(3.4g/kWh)

TIER 1 (17g/kWh)

-80 % in ECA (2016~)

(* ♣ἶҵƴ Җ молǊǇƳ ͙בֿ⁪ ,רἶҵ⁄ӻגỮ╪)

[MEPC 70 ] 2020У 1√ 1╪ṥ
Global ⁵⁄Ἄ ר┘ 0.5 % ⁴ᴫỢ
↔╙ˆⱠ όΨ16.10)

Air Pollution
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ÅMGO, MDO
ÅCompliant fuel oil for 0.5% S

Low Sulfur FUEL 
ÅDiesel-cycle Engine

ÅOtto-cycle Engine

LNG
ÅOpen & Closed loop Type

ÅHybrid Type

SOxScrubber

(͎ᵝ: energypress)

Methane

Wash

Water Blending

Oil

Å (Ἒ♩Ὕ ͈♫˃ )

- Open type & Hybrid Type╥˿↕, 

╪ ḕѻᴛ Ḥ ӇѤἚ♩Ὕ⁄

ҍ ↕ᴎ

- IMO ʺ╪ӥג╬ Ἕ♬ὡ ̕ᴐ͙ר╥

ˌ♬╙ ʷ ͈♫₉Ữ

Å (NOx͈♫) ᾅ Ḳᵑױ Ợ↔ җגҵ

HFO ⁷ᴮ Ợ↔ᾎ NOx ͈♫ Ҋ╛╙ ─

ʺἒẋ (SCR, EGR Ӯ) ἒ ʺѫἛⱵ◓

Å (ш / Ḙ⌐ )

- LNG Ḙ⌐ ⁄ҍẋ Ό♣ἒ́

ḓἐ∟ Ņ̭├/ ᴍ ⅝

- LNGыὡḢּתᵑ─ ,ḡ̒שׂ╧

ʺᾅ ◑תּ ╥ ʺӮΌ♣⅝ˠ

ˆ

Å (ᶆ ᾅᵛ) LNG⁪ֿב╥ ᶆ ᾅᵛ

ᶷⱠᴛ GHGּצʷ↕ᴎ

Å ( ┘╢ (וֹ

- ͋Ⱡ ─ὡᵑר ἐḖ⁪ֿבḓ

⁷ᴮ́ ⁄ ♠ ΏѤ⁷ᴮ̯ᵰתּ

ʺѫἛⱵ◓

- 0.5% ♄┘ ⁴ᴫ┘ (MGO+HFO

ẇᴈӹ) ╥ פֿ ᶷⱠ⁄ӻᵐ ˼♫♅

ἵᾏ↕ᴎⱠ͙ (ᾈתּױ, ͙́₡ἸӮ)

Åϻῷֿב╬ ♩╖ᴛ╬ ◓ ḛʺѫἛ

ʺשּ



Scrubber 
Ἇ

LNG⁴ᴫ
Ἅḓשּ

♄┘ ┘
ở↑

(69.4%)

1.5%

KMI ҿ ṪἍⱠ107 , January,2019

♄┘ ┘╢→Ἒ

ᶨּת , !.

But, Å ạ כ Solution !
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29.1%

ᾂ ḯἏש ʷצּ

57%

85%

- ▫ᴮṪἍ :                (Ợ) ̰ἐ͕Ḉ͙מὥ⁷̯ , 2019. 06 

- ▫ᴮ :              Clarkson Machinery Database Extraction, 2018. 06. ~ 2019.05.



♫Ɑ̭ṇᾏ♅

֣ ᴷכ כ ֦ !
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ᾂ ḯש █

- ▫ᴮ :              Clarkson Machinery Database Extraction, 2019. 05.

Å ̭ 284 : ϫᾋῳ(151), HHI Power Systems(78)
Hyundai Materials(32), ˃ᵚ(21), ͖ (2)

ÅЬᵋ≈╧ 203 : Wartsila Moss(91), Clean Marine(82)
Yara Marine(26), Green Tech(4)

Åᾂ≈Ҥ 123 : Alfa Laval(122), Gesab(1)

(68%)

(3%)

(29%)

Å̃ Ẉ↑╢ Hybrid Type ҊẈ ♄ᴏ Open-Loop Type 

ᾂ ╢ḯש Ἇ ʷצּ Ἒ

* Ⱳ ◐ ᾏ♅ 1263 * ╩ ʷѨ 1067 Ҋừ ṧἊ

- ▫ᴮṪἍ :                (Ợ) ̰ἐ͕Ḉ͙מὥ⁷̯ , 2019. 06 
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♄┘ ┘ ♫ᶴוֹ

* : 
KBC ς¢ƘŜ LahΩǎ нлнл aŀǊƛƴŜ CǳŜƭ {ǳƭǇƘǳǊ /!t ŀƴŘ /ƘŀƭƭŜƴƎŜǎ ŦƻǊ ǘƘŜ Dƭƻōŀƭ wŜŦƛƴƛƴƎ 
Industry : Time for Action is Now
ENSYS ςLow Sulfur Fuel In 2020 (An overview of the projected maritime energy market

Low Sulphur FUEL 

ÅMDO, MGO

ÅBlending Fuel

(for 0.5% sulphur)

MARPOL Annex.6 Reg.14.1.3 ͈♫ᵎ
ᵠⱱ ͖⌐ 2020 У1√1╪╧Ѹʷ₦›
Ӹׇּק⁮ṇ, ♩┘ởṇ

ᵃ╢0.5%⸗ש⁭ ⁴ᴫ┘ʷỵ˲ϰˣ
(Blending Fuel)

Most preferred options

For implement of 2020 Sulphur rule

Fuel A + Fuel B

Oil Blending
Process

Ἇ ‭ Ɑở˷̐

♩┘ởׂש 15%φ
2020͈ ♫›Ҋ╛ʷѨ

♩┘‭˾MGO̎ ͒
Ѩᴌ╕₆ừὝ⅔╢
25%~45%Ὕכ

Definitions:
�ƒ Ultra low Sulphur fuel oil (ULSFO), max 0.10% S
�ƒ Very low Sulphur fuel oil (VLSFO), max 0.50% S
�ƒ Low Sulphur fuel oil (LSFO), max 1.00% S
�ƒ LS MGO, max 0.10% S

* : CIMAC ςFuel 2020 (Sep. 2018)

Low Sulphur Fuel Oil

♄┘ ┘̎͒ᴌ

Blending ♄┘ ┘


