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A study on the comparision of effects and application of marine fuel reduction methods
Goryong Park' - Kwonhae Cho'

g0k AL BAL AT Sl olAFEL WE HAE 98 B AT /05| A7 A7 IS ATs el 2
}E ANGIL ek W Azto] HE AROIAW olAZ, oA AAR WHo] 4B, ojwF I} T,
olmat =17]e) wjel 7bY olAdHolm ETpt 27k BE we eEuSe] AN w gtk AT eYAsd AT Am
Vg 2 g F ol eln AR A7e AFU LAASAL v A7 B oasleag Zol: 7
4 Eo ol B ERe 27 A8 ko] ARE Agds W 9 RAEL wed 4 d 5% e F dojn]
Eodun A4S Boo B4 35 V108 gedon ANe & 4 dRS o, 7wy ke mAE A3 e
o 2NE A B

ZAo): olitalela META, ARY], AR A7 W, FUEE, BT 3577

Abstract: Concerning CO, reduction from International Societies, lots of laboratories and relevant societies suggest many reports
on how to reduce fuel consumption from their specific ways. Undoubtedly, cutting costs is the final desired destination for
owner outcome, but many questions there are on the way yet: how is this measure working? how efficient is it? On what size
of ship would it work best and be the most effective? etc. Fuel cost is one of the major cost elements for ship owners and/or
operators. And by reducing fuel consumption owners and/or operators will reduce both their costs and the environmental impact
from their ship. This paper is aim to address how the measures work for saving fuel consumption through improve propulsion
efficiency, installation cost and benefit can be calculated easily in the return on investment for estimated one year operation,
and finally their compatibility with other fuel saving measure devices.
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Table 1: Data for ship operation on seagoing (Bulk carrier)

Unit : ton
Type Handysize | Panamax | Capesize
Days at sea 285 271 279
Daily fuel consumption 23 31 58
Annual fuel consumption 5,934 8,401 16,182

Table 2: Data for ship operation on seagoing (Tanker)

Unit : ton

Type Panamax | Aframax VLCC

Days at sea 238 254 274
Daily fuel consumption 40 47 90
Annual fuel consumption | 9,520 11,938 24,660

Table 17} 2= A4 A AN 7HE Wol &35=
Al 74 A719] Advks 1d St 3 EAkel e &
HE ARe] FYs HolEth
Handysize: 35~50K, Panamax: 60~80K, Capesize: 100~180K
Aframax: 45~80K, VLCC: 220~320K(DWT 7] i) [8]

Table 3: Data for ship operation on seagoing (Container)

Unit : ton
Type 1200 TEU | 5000 TEU {12000 TEU
Days at sea 259 247 241
Daily Sf;‘;} lcv?gsfl{lmption 36 152 256
Annual fuel consumption 9.324 37.544 61.696
85% MCR > > >
Daily 5%1(;} lc\j[)gsfl{lmptlon 21 89 151
Annual fuel consumption 5.485 22.085 36.292
50% MCR > ’ >
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Table 4: Hull cleaning and propeller polishing
Bulk Tanker Container
Tl = ol 9| »
=] 8 & ] < — —
= = S = =& w90
o IS 3 ] & = g'\’ go oS Comment
S| 8|l e| B| B| Q|c8c8lcs
N|BE|R]E|R|C <
Hull Design(kUSD)
clganing Installation(kUSD) 11 | 14.5122.7] 14.5] 22.7| 30 || 11 | 14.5] 22.7
0, 0, 1 0,
and Daily fuel saving(Ton) | 12| 16| 29| 2 | 24| 45| 18| 76 12.8] ik 5 Tanker 3%, Container 5%
propeller - 0 0 ; 0
polishing | /el el sving 1 190 | 270 | 525| 309 | 387| 800| 303 | 1220] 2005| Bk 5%, Tanker 3%, Container 5%
Table 47-F] 8714= A3 Aol izt A% €3t FA= Table 5ol|4 = Z=e] Aol Ax H3Hs 8 AAH
A G2 vEpa vk = FAERA, A A oz ko] B E= of
Table 4 4= Al 7lje] Aol 97] Aute] £ Fo 4 ?] 714 APES HAiag slu ZRAYZ 595 E &5
NHow AA| el o@Rel U £AF AHAS B AU sol FHL FYAY) 98 AA, Zzae
o AZE AA e vE Fdolrt. AAE 9T HE2 T R Zede FR A= ARl o A 2
A B A7) wet zZpolzh glent, gl dARle] oF (Vortex generator fins)< ZE|oJU o= A& 2 g 2
5%2] 1§ Aol Atk AA xHe] 251000 mm A H Yo BPAF 55 argste] AAE AL §hA] Gtk
oA Witk £ £ A 23%e) ool Fol @ ofwl A ol Tfol S Fi AE Q] UE
Ade mEW A F 4 NEHHE of FAlell AAakA] & 2& WaLst7] %= g} Table 9°1

o "asht 97

7.8%, S/WEHEE 9.6%, 671 LFEE= 11.8%2] F71 58 A A zke] && A del ek ddol gloy olE
o] MAIe] e oz lste] Fasitt Az Edeolu A Fxstar = AF % AYE st a85 Sdis &
F 3740 IR ARFE Hse] 44 Tl & 5 olE A5 A9shw 9 oIt Table 54 A5
A ol AAeks Rol Fasith old @ AnE HEe  ANES ARMelA =UHW EEDUIY EAE Qo] A
of Al Al FYHE HE R AAR G 3 &4 div] FH02 TYHI gt B2 oW FXEL ¢4 =
A 5 Alg AE Bk Ade AARTE AR A= o= EEOIE & /A B 24 dXe) o] 33 &
5ol Flolth AAl TR MG AgHE Ao 32 U Ak Aol nek gAvi G zol7}
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Table 5: Improving the propulsion efficiency in front of the propeller
Tl = al = »
) o & & = § —_ W 5
2 2 1S} 2 5 = - =18
o D 3 8 & oRIEOE ms Comment
< 2 Q SIS
Design(kUSD) 45 | 45| a5 45| 45| 45 HSVA
Vortex Installation(kUSD)
generator Daily fuel saving(Ton)| 0.7 | 09| 1.7 12| 14| 2.7 Bulk 3%, Tanker 3% saving
fins Annual fuel o o .
saving(kUSD) 115 160 | 315| 185| 232 | 480 Bulk 3%, Tanker 3% saving
Design(kUSD) 85| 85| 85| 85| 85| 85| 85| 85| 85 | DSME/SDARI
Pre Swirl Installation(kUSD) 50 | 8 | 100 50 | 85| 100 50 | 85 | 100 | DSME/SDARI
re Swir] 0 0 : 0
Stator | Daily fuel savine(Tom)| 0.7 | 09| 17) 12| 14| 27| 11| 46| 77| Dok 3. ravier 5%, Container 3%
Annual fuel Bulk 3%, Tanker 5%, Container 5%
saving(kUSD) 115| 160 | 315 186| 233 | 480 181 | 732 | 1203 saving (85% MCR)
Design(kUSD) 140 | 140 | 140 140 140 | 140 140 | 140 | 140 | Becker Marine/SDARI
Mowi Installation(kUSD) 160 | 210| 290 160 | 210 | 290| 160 | 210 | 290 |Becker Marine/SDARI
ewls . . Bulk 6%, Tanker 6%, Container 3%
Duct Daily fuel saving(Ton)| 1.4 | 19| 35| 24| 28| 54| 1.1 | 46| 7.7 saving (85% MCR)
Annual fuel Bulk 6%, Tanker 6%, Container 3%
saving(kUSD) 231 327| 631 371 | 465| 961 | 181 | 732 | 1203 saving (85% MCR)
Design(kUSD)
Nogal Installation(kUSD) 120 | 120 | 120 120| 120| 120| 120 | 120| 120 | Schneekluth
ozzle . . Bulk 3%, Tanker 3%, Container 1%
and ducts Daily fuel saving(Ton)| 0.7 | 09| 1.7| 1.2 | 14| 27| 04| 15| 2.6 saving (85% MCR)
Annual fuel Bulk 3%, Tanker 3%, Container 1%
saving(kUSD) 115 163 | 315| 185| 232 | 480| 60 | 244 | 400 saving (85% MCR)
SaulA Az Yol es] x A|38A A9E(2014. 11) 1059



Table 6: Improving the propulsion efficiency after the propeller

LT~

BN

=

Tl = ol = »
I o —
S E |88 2| &laslaglas
= 8 3 8 & oRIOE ms Comment
= a | 53| 28| Qlc8lc38cs
N E| 8| E|E| 0 =
Design(kUSD) 2l 2] 2] 2] 2 2| 72| 72| 72 [MOT/SDARI

Propeller Installation(kUSD) 72 | 120 170] 72 | 120| 170 72 | 120| 170 | MOT/SDARI

Boss Ca : : Bulk 2%, Tanker 2%, Container 2%

poss €4 | Daily fuel saving(Ton)| 0.7 | 0.9 | 1.7] 0.8 | 09| 18] 07| 30| 5.1 |G 2eso “Orh

Annual fuel Bulk 2%, Tanker 2%, Container 2%
saving(kUSD) 115] 160 | 315 123 | 155| 320 121 | 4838 | 802 saving (85% MCR)
Design(kUSD)

EUddfﬁ' Installation(kUSD) 160 | 210 | 290 160 | 210| 290 | 160 | 210 | 290 | Green ship of the Future

ropeller :

Tronsition | Daily fuel saving(Ton)| 0.7 | 0.9 | 1.7 12| 14| 27| 11| 46/ 77 g€§g32@=5(yfaﬁkg{{)3%= Container 3%

Bulb Annual fuel Bulk 3%, Tanker 3%, Container 3%

saving(kUSD) 110 | 163 | 315]| 185| 232| 480 181 | 732 1203 saving (85% MCR)
Table 7: Saving fuel by improving the power plant efficiency

T m| ol = »
o o oy o —
2 S | B 2 ﬁ H= 32 395
a ] g es By Wesh=d Wes k=) C t
S8 28|8| 8| Q|EE8ES ommen
S| E|N|B|BE| |7 "°°

Design(kUSD)

Installation(kUSD) 1000 | 1000 | 15001 900 | 900 |1350{ 1000|1000 | 1500 | MAN

Exhaust Maintenance(kUSD)

. . Bulk 1%, Tanker 1.5%

Gas Bypass | Daily fuel saving(Ton) | 0.2 | 0.3 | 0.6 0.6 | 0.7 | 1.4 | 02 | 09 | 1.5 Containet 1% saving (50% MCR)
Annual fuel Bulk 1%, Tanker 1.5%,
saving(kUSD) 39155 11057 93 | 116 | 240 | 35 | 1441 236 | Copeainer 1% saving (50% MCR)
Design(kUSD)

Installation(kUSD) 500 | 500 | 750 || 500 | 500 | 750 | 500 | 500 | 750 | MAN

Variable Maintenance(kUSD)

: . . Bulk 2.5%, Tanker 2.5%,

Turbine Area| Daily fuel saving(Ton) | 1.0 | 12 | 22| 1.0 | 12|22 ] 04 | 1.8 | 3.0 Container 2% saving (50% MCR)
Annual fuel Bulk 2.5%, Tanker 2.5
saving(kUSD) 155 1 194 | 401 || 155 | 194 | 401 | 71 | 287 | 472 Container 2% saving (50% MCR)
Design(kUSD) 1500|1700 |2100{ 1500 | 1700|2100 1700 | 8500 |10500] Wartsila
Installation(kUSD) 500 | 500 | 500 | 500 | 500 | 500 | 500 |1000 |2000 | Wartsila

Waste Heat | Maintenance(kUSD)

. . Bulk 7%, Tanker 7

Recovery Daily fuel saving(Ton) | 1.6 | 2.2 | 4.1 | 28 | 3.3 | 6.3 | 2.5 [10.6|17.0 Container. 7% Savmg (85% MCR)
Annual fuel Bulk 7%, Tanker 7%,
saving(kUSD) 270 | 382 | 736 || 433 | 543 | 1122) 1122|1708 | 2807 | o neainar 7or saving (85% MCR)

Table 60 4= 2w o] dg H 5885 U e WA 2"HE DAAGEA] vto]s & 7|7k

AI7I7] el AAEs FAERA, Zede] 376l o) 2 HRS FeAA E UE sES deoRA dass
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o A Ay B} Ik Table 714 ARE AHS 278 F w4714 Fd 2 Fel MEES FAw
st WA AL oz AAgahs gelA MEAE ol Tl QX QAT EEDI ANS s B
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Table 8: Saving fuel by improving the operational efficiency

optimization Daily fuel saving(Ton)
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Table 9: Compatibility of the measures improving the hull resistance and propulsion efficiency [9]
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