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O ABSTRACT 0O

With increasing of environmental problems, the general awareness increased too. But
the marine sector has not been realized till 90" of 20 century, despite its 90% participation
of international trade. The environmental impact of ships is now a fact.

This paper aims to give a clear and actual idea about the different harmful emissions
of marine engines, and concentrates on the most important and modern methods for
reduction of sulphur oxides and making it in the allowable levels of IMO.

For the comparison of economy of different methods to reduce Sox from ships, the
data of two ships during 6 months in 2008 have been analyzed and the costs have been
calculated. The study proved that the use of Seawater Scrubbers is convenient, because of
the high prices of light marine fuels.
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allaay) lua Jals (2) Jsaal)

J\""A}” d“‘[ kg / C el ]
57 NOx
7.4 CO
0.05 CHA4
2.4 NMVOC

V) AL Lolin Sy Aaill) S ST 4

Clilaally 35850 e dibaad) g lsBU Ganadl @Dlgiuly dibodl ditaad) Ul (3) dsaad) caws
LY gaally de shasdl)
A ghaial) Cilbliaally cgandly 3580 gind (3) Jgaadl
sl sae | el sae | Alanall dgeall EEINA asfs Dlgind | asis Dlginl | 2585 Dlginl
sl Ll t iegladism | IFOIS380 | 1FO 380 MGO
71 2109 75826.9 41592 524.8t 1308.6 t 85.8t Beluga N-1
o176 4104 82212.1 41647 1142.7t 743.0t 753t Beluga N-2
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o) sl Jans (5) dgaad

~Beluga N-1¢ »Beluga N-2*
on port in the sea on port in the sea
CO, 274 47 t 572923 t 209 66 t 5946 10 t
NOx 494 t 104 46 t 3781 108.00 t
SOx 2281 72491 197t 65.60 t
PM 029t 18.59 t 0361 1228t

Gy il e GiaY) able D) e Al ddd) Jhed) s a of ade Gpladl e

181 (6)Jss)

el (3a G G (a 2aly ol G o8 AaTll) Akl ) S 5055 (6) g

on port In the see
Min. Max. Min. Viax.
CO; 50 €/t 50 €t 50 €/t 50 €/t
NOx 4 200 €/t 4 400 €t 2450 €/t 4 200 €/t
S0x 5 600 €/t 8 200 €/t 3700 €/t 8 200 €/t
PM 26 000 £/t 29 000 €1t 9 000 €t 12 600 €/t

(7) dsanll (8 e o8 LS (lsall (bl ) S ML

(lsall b Cuiidad) i) BT dlaa) (7) Jsaadl

Beluga N-1 Beluga N-2
Emissions Min. Max. Emissions Min. Max.
CO, 27447 t 137235 € 137235 € 209.66 t 10483 € 10483 €
NO, 494t 20748 € 21736 € 3.78 1t 15876 € 16632 €
SO, 2.28t 12768 € 18696 € 1.97t 11032 € 16154 €
PM 0.29t 7540 € 8410 € 0.36t 9360 € 10440 €
Sum - 54779.5 € 62565.5 € _ 46751 € 53709 €
(8) dsaall LS il b cllacal) Calls
A R ahluay) s ) (8) Jgaad
Beluga N-1 Beluga N-2
Emissions Min. Max. Emissions Min. Max.
CO, 5729.23 t 286461.5 € 286461.5€ 5946.10 t 297305 € 297305 €
NO, 104.46 t 255927 € 438372 € 108 t 264600 € 453600 €
SO, 7249t 268213 € 594418 € 65.6 t 268213 € 537920 €
PM 18.59t 167310 € 234234 € 12.28t 110520 € 154728 €
Sum - 977911.5€ | 1553845.5€ - 904638 € 1443553 €

A(9) Jsaall B LS (Lad) 5 plsal) () Adlaay) chlaal) il
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Agllaay) claay) Cillss (9) Jaad)

Beluga N-1 Beluga N-2
Min. Max. Min. Max.
CO, 300185 € 300185 € 307788 € 307788 €
NO, 276675 € 460468 € 280476 € 470232 €
SO, 280981 € 613114 € 279245 € 554074 €
PM 174850 € 242644 € 119980 € 165168 €
Sum 1032691 € 1616411€ 987389 € 1497262 €
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AQnsal) aghgll o lsil aladiad CidlSs (10) a8 Jgaadl

Costs[US$/t] | Costs [ US $ /year ]
IFO 380 486.30 1945 200
IFO LS 380 529.20 2 236 800
MGO 913.50 3645120

3 IFO 380 LS sl 1) 2.7% capSll o ssinall 53 IFO 380 agisll (e JUmY) 5 138
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& oRliaN) e (11) Jsaad) Gaws .1708920 USS alell 8 ddliay) Call<ll Jragud 0.5% <yl
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@Al Ashsl (e ARLA £ 155Y) aladiul s SO, sl B Galdady) jlaka (11) Jeaad

SOx SOx
Results [t] | Reduction [t]
IFO 380 216 0
IFO LS 380 120 96
MGO 40 176
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Jady CapKU ST jlaa) aleds) e 35l goiadl PN i Cany s ha) 138 Lpaliai) sl
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measurement costs
IFO 380 —IFOLS 380 | 23300 US$/tsox
IFO 380 - MGO 20672 US$/tsox

Sea Water Scrubber 90% | 10553 US$/tsox
Sea Water Scrubber 95% | 9998 US$/tsox
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