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Countermeasures for reduction for CO, emission from training ship
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Abstract: As the seriousness of global environment pollution is gaining increasing public attention, research into greenhouse gas
emissions of ships is being carried out globally. At a domestic level, however, in a number of significant fields such research
has not been conducted to date. This study examined countermeasures for the reduction of CO, emission in the fields of elec-
tronic control engines, trim optimization, propeller polishing, hull cleaning, and anti-fouling paint using an actual sea-going
vessel. Selected countermeasures were applied during sea trials of the ship and the effect of specific fuel oil consumption
analyzed. It was found that each countermeasure resulted in a decrease of fuel consumption of 1~5%. The energy efficiency op-
erational indicator (EEOI) was calculated and found to also be improved by 1~5%. Further research into the EEOI of domestic
shipping is planned to enhance conformance with international environmental regulations and improve global competitiveness.
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Table 1: Specification of T/S HANBADA

&

Description T/S HANBADA

Kind of ship G/T 6,686 ton Training Ship

Maximum speed 19.0 knots
Service speed 17.5 knots
Persons 246

Engine model MAN B&W 6L42MC/ME

Number of cylinders 6

Diameter of cylinder 420 mm
Stroke of piston 1360 mm
Rated output at MCR 8130 bhp/5970 kW

Rated speed at MCR 176 rpm
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Figure 3: Specific fuel oil consumption of sea trial
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Table 2: Effect of ME engine on EEOI

Fuel consumption
(ton) Voyage data
Cargo Distance
HFo MDO (ton) (NM)
Mc 1150 65 6694 12501
mode
ME 1088 61 6694 12501
mode ( En ]
1150 < 3.1144) + (65 < 3.206
EEOI(MC) = x 10°
o1 MC) (6694 > 12501) 0
= 45.29 (gCOQ/ton . nmile)
EEOIME) — (1088 x 3.1144) + (61 < 3.206) < 10°

(6694 < 12501)
= 42.84 (gCOQ/ton « nmile)
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Figure 4: Specific fuel oil consumption according to trim for
training ship HANBADA
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Table 3: Effect of trim optimization on EEOI

Fuel consumption
(ton) Voyage data
Cargo Distance
HFO | MDO (ton) (NM)
Me 1150 65 6694 12501
que
Tor;n 1133 64 6694 12501
' (1150 < 3.1144) + (65X 3.206) _ -
EEOIMC) = x 1
OIMC) (6694 < 12501) 0
= 45.29 (gCOQ/ton « nmile)
‘ (1133 < 3.1144) + (64 < 3.206) G
EEOI Trim) = x 1
OI Trim) (6694 < 12501) 0
= 44.61 (gCOQ/ton . nmile)
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Figure S: Hull surface condition applied anti-fouling paints of
training ship HANBADA
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Figure 6: Pr(;pler surface condition applied anti-fouling
paints of training ship HANBADA

Figure 7: Propeller surface condition before polishing of train-
ing ship HANBADA

Figure 8: Propeller surface condition after polishing of training
ship HANBADA

Figure 9: Propeller surface condition of training ship
HANBADA after 6 months polishing
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Figure 10: Estimated SFOC according to hull clean & painting
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190

—+— Bofom propeller polishing

n —m— Aftar propellar palishing
180 T

170 |

1680 |

SFOC (g/bhp « h)

180 |

140 |

130
Q 25 50 75 100
LOAD (%)

Figure 11: Estimated SFOC according to propeller polishing
for training ship HANBADA
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Table 4: Effect of ME engine on EEOI

Fuel i

ue c?::)il;mptlon Voyage data
Cargo Distance

HFO MDO (ton) (NM)

MC 1150 65 6694 12501

mode
Polishingl 1113 63 6694 12501

(1150 < 3.1144) + (65 % 3.206) 6

EEOIMC) = X1
OIMC) (6694 < 12501) 0
= 45.29 (gC’OQ/ton - nmile)

L (1113 3.1144) + (63 < 3.206) 6

= X
EEOI( Polishing) (6694 < 12501) 10

= 43.84 (gCOZ/ton - nmile)
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