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A study on the greenhouse gas emission from ships with training ship HANBADA
Sang Deuk Lee: Dae Kwon Koh®> Suk Ho Jung®
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Abstract: As the seriousness of the global environment pollution is gaining our attention recently, researches
on application of greenhouse gas emission of ship are being carried globally. However domestic study on
greenhouse gas emission from ship was not carried out in various fields. In this study, quantitative data which
was presented by greenhouse gas emission of training ship HANBADA and greenhouse gas emission was cal-
culated by Tier 1 method based on total fuel consumption and amount of shore power. Actual voyage data
for lyear in 2012 was used to analysis the greenhouse gas emission. This study showed how many weight of
gases were exhausted per 1 gross tonnage and per ltrainee in the training ship. There is a need of further re-
search to reduce pollutant and to respond to international environment regulation consistently.
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Table 1: Specification of T/S HANBADA

Description T/S HANBADA
. . GI/T 6,686 ton
Kind of ship 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

Table 2: The summary of ship's voyage

Items T/S HANBADA
Period 2012.1.1~2012.12.31
Voyage dates 52.4 days
Voyage distance 13,913 miles

Trainee 127 persons
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Table 3: CO, emission factor of fuels

Fuel type CO, Emission Factor(kg/TJ)
Gasoline 69,300
Kerosene 71,900
Diesel oil 74,100
Fuel oil 77,400
LPG 63,100

Table 4: CHs; & N,O emission factor of fuel

CH, N.O
Ocean-going 2+140%
2006 . 7+50%
ships -40%

Table 5: Net calorific values of some fuels

. Net calorific values

Fuel type Unit kel MJ
Gasoline ¢ 7,400 31.0
Diesel oil ¢ 8,450 354
B-A L 8,750 36.6
B-B L 9,100 38.1
B-C L 9,350 39.1
Butane kg 10,900 45.7
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Table 6: Energy consumption of T/S HANBADA

_ F.O D.O Electricity
Machinery
[k{] [k€] [kWh]
Main engine | 499.8 39.5 -
Generator
. 331.2 2.1 -
engine
Aux. boiler 290.8 5.7 -
At berth - - 1,946,230
Total 1,121.8 47.3 1,946,230
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Table 7: Mobile combustion on greenhouse gas
emission estimation on water-borne navigation
(Simple Method)
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GHG F.O D.O SUM
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Table 9: Emission factor for electricity [14]

Title Contents
selected data Fuel consumption of ship GHGs Emission factor

Calorific value Liquid(MJ/ £ ), Gas(MJ/Nm') CO, 0.4281

Scale factor 1TJ=10°MJ (tCO/MWh) :

. Greenhouse as  emission

Emission factor g CH, 0.0055

factor from each fuel (tCH/MWh) :

Each emission of GHGs x N>O
COxz GWP 2 0.0024
(tN,O/MWh)
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Table 11: Emissions according to carbon dioxide
equivalent

Fuel consumption| Electricity

Total emissions
(tCOx)
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