Shoralka) ahatsts) 2] A|34H A3, pp. 189~194, 2010 (ISSN-1598-5725)
Journal of Navigation and Port Research

Maduts $24e &4 7hs iE QulED B4

An inventory analysis on greenhouse gas emissions from bulk
carrier and oil tanker

Im Namkyun* , Sung-ryong Yi*

* Division of Maritime Transportation System, Mokpo National Maritime University, Mokpo 503-729, Korea
* Graduate School, Mokpo National Maritime University, Mokpo 503-729, Korea

>
%)
K

U

8 % FHE AT 3 FA A4Ao] tiFHEA, A4 F7HLife Cycle Assessment)oll gk Aul 28 A7l 234

th & =& A8 LCA A7 4oz Auk ujy] 7k 248 Fas ol & flste] stEMel die 7]
Fastant i Avke Hadas x4 § G Agton #H7 Fdzie] A4 dolHE 245t RIET

7v22o) A dolE & A3t o] A& F3) EA %5 A SE 1ES 1Y FFeted wiEs s wr] sk 24

i,

[¥
=
>

>
2 M

pus)
=

ofy
o rlo my o

>
1

o] A gk 8, AMEE, A7k dut

Abstract : As the seriousness of the global environment is gaining our attention recently, studies on application of LCA(Life Cycle
Assessment) to ship are being carried out dynamically in various industrial fields. This study was carried out to examine the application
of LCA to ships and was focused on the inventory analysis on global warming gas from merchant cargo ships. Two merchant cargo
ships were adopted as ship models. Actual voyage data of at last several years was used to analysis the ship’s exhaust gas inventory.
The analysis shows how many weight of global warming gas being exhausted to transport 1 ton of each cargo per 1 nautical mile.

Key words : LCA, Environment, Inventory Analysis, Greenhouse gas, Ship

1.M B ISO 1400012125 7Hesl7| = efgich o] %
H7F, AAAH7HLife Cycle Assessment : ©]3F LCA)
A AT BAREA 3 BAlo] TURWA euls o RIASIUIE Tk BAAG ALFel o =
1 e AEstal JTHISO, 1997). whFE S ZoF T 24 s &
3} T

Aol et A gAo] Fua) A3 ek 19973 L &
AT} B AAESo A 5 ©hoo] wokr|zke A OFlA EF LCA % &4 ZAlel thE dFd Hto] Ak
o 20084-20124747) 3670 AR AAe] WES 1990 - UEHEH, 2002501 2005). 58] A9 7 T &4 Tp
O] 5207174 738 AL FAGL 9 o] MiEHS F43te AT, 2008)7F Ay g o), HA 3

Eodoll gk 24 7k wiE el tid 4 A7) o] FolA

vk 20029 WESAHA S HES 221 obx WEA !
Aol mhzt WA o7 Buea o)A et ORCD slaim ) WO AHS HEiG,
_O_.i}ﬂ U—'ﬂ,}\]is’f} Eﬂ%o‘] ‘9“/\217]'5_\_ H o\j:fLoﬂ}ql_; i}%g /g-‘— ?0__801—6‘]—7‘:‘_4 i}% /HH]—Q’] H]O]}ﬂ%
&5
%

s i 1
H = > 5 = = =7 =]
& A2 200000l A TS Bohel Aaw, A T el A el Sd sk Wi Es AuEen S48
o e AAHe Aalol walo] wopxm ek oleja AlA o s MEEAl e g Aol e Ae] 2 g
=03 aw 2= o) D) = Qg3 o]
49 $ANLIA SIS P 24 ke A e o 0T HNHE AEE T AU] HEd Sau es ad
= o] =] -
Iq—ﬁ %/\217]_—}_\_% 7"31'—.7:‘1—’6‘]—},—:— ;(é-_]‘qol %_8_’6‘]—7—” Q%E} ?_]_E]' o]—é' HO}C'% Hé]_ }\\j]i}_(Bulk Camer) ‘rr.Jz.ﬁ(Oﬂ
= 1o ] 32 =] Skl A A
olel g FAA SAY P, [SOGA Hps} )y ke T ANE Luw wAse] vhd 9] Geh A A
BAAel @ 340 Bede NS, sAfgen = THNIUC FAH RS wEsel, T dwe] s
F% u B 24 Aage gRHon B4 Asd

* PEA R @ A3 Y, yisrl08@yahoo.co.kr 010-5001-1640
T uAz s F Lilvrl namkyun.im@mmu.ac.kr 010)8802-0582

- 189 -



B AoMe A7 sHEAAbel tigk A8 )
LCA9] A TAe] sl e3eAe 24Au7]7k~ <l
g 45 AAsth did dute S SAF &g 3
A dE TA &% fxds BREE Aokt Mt gigh
A 7k EAE AstdAe vhdEgE dEe digh dolE &
Aol arFnh =] FFol wet 3 FEirF ek o
wolth ol & faiM e A7 9 FA7IHS BF £33 b
olHE EAstodol kA, vlolE o o ow B AT
e 2 7|2 AFEA S Y fERAs 2dE 4
Stoh Ao AR V1R Ase 7 Adute] e A4 dolH

2RE g5argon] Haddte] 4

19, f24de 7Z49% 20033 1€9F¥ 2006 11¥€7FA 2
Abstract log book(°]%  ‘Ab-log’e]Z} dhH3} SHIP'S
PARTICULAR, 3t= &&%, 7184, &= ol 3 4rs
ARESTE WlE vk

QAR Table 13 2t}

Table 1 The summary of models

Items Unit Bulk Carrier Oil Tanker
G/T Ton 91,000 54,000
Full speed Knots 12.94 13.01
Dead
Weight Tons 166,856 100,000
Engine Type HYUNDAI HYUNDAI
Type YPE | MAN-B&W 6LSOMC | MAN-B&W 6S70MC
Engine
Output kW 15000 14000
Diesel
Generator kW 720 1050
Aux. Boiler | kg/h 2100 4900
Built year - Feb.1982 Jan.2003

Table 2 The summary of two ship’s voyage

Items Bulk Carrier Oil Tanker
Survey July ‘03 ~ Nov '06 Jan ‘03 ~ Nov '06
period (51 months) (46 months)
Voyage 9348 days 990.7 days
(}fg&gc‘z 256,390 miles 307,281 miles
cTaort;}) 3906536 MT A742,.835 MT
port of South Korea, South Korea, Japan
call Japan Australia West Asia,Australia
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Fig. 2 The route of model oil tanker
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Table 3 Gas inventory of F.O. consumption unit: g/kg—fuel

o A7)
W& & 2 stroke 4 stroke Boiler
(Main (Generator
Engine) Engine)
CO2(o] 4t} gkay) 37X %C
Nox(Z4t33H&) 87 57 6.8
Sox(&4tsheh=) 20X %S
CO(g4tsleka) 74 7.4 0.6
HC(gsh2 24 24
PM(Z 24| F) 7.6 7.6
CH4(H &) 0.29 0.29 0.12
nu e 3l
R
N20(@ 2 sfo] 42) 0.08 0.08 0.01

Data source: Intergovernmental panel on climate change
guide line

10,200kcal/kg
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Table 5 Gas inventory from D.O. consumption unit:
g/kg—fuel
oA #
W& & 2 stroke 4 stroke Boiler
(Main (Generator
Engine) Engine)
CO2(ol4t& gk 4y) 39.22x%C
Nox(ZAtshsHE) 92.22 60.42 7.208
Sox (43} eHE) 21.2X%S
CO(& tstets) 7.844 7.844 0.636
HC(&t3}2~) 2.544 2.544
PM(ZZHF) 8.056 8.056
CH4(™ &) 0.3074 0.3074 0.1272
NM}{QQ?H‘;‘E@ Al 220 2.226
N20(g4ksto] 2 2 0.0848 0.0848 0.0106
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Table 4 The content rate of carbon & sulfur in F.O & D.O F.O. D.O. Cargo
Amount(MT)
Type Carbon(%) Sulfur(%) Main Engine 34,764.5 214
F.O. 84.4 3 Generator Engine 47.9 2,985.9
D.O. 875 0.3 Aux Boiler 78.0 8.1 3,906,536
At berth 153.5 1468.9
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Table 7 Gas inventory of bulk carrier unit:MT

F.O. D.O. SUM
CO2[ton] 109000.00 16000.00 125000.00
Nox 3030.79 290.90 3321.69
N20 2.79 0.40 3.19
CxHy 2418.03 29.75 244777
Sox 25813 36.56 294.69
CO 83.68 11.85 95.54
HC 265.00 37.54 302.54
PM 10.13 1.43 11.57
CH4 73.22 10.37 83.60
NMVOC 726 388 1115
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Table 8 Exhaust gas
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Fig. 4 Gas inventory in bulk carrier
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NOx 01 HC 0.003 Table 9 Energy consumption of oil tanker unit: ton
N20 0.0009 PM 0.009 FoO. DO. Cargo
Sox 0.07 CH4 0.0003 Amount(MT)
NMVOC 0.005 Main Engine 42,673.6 15
Generator Engine 2,660.9 62.6
Aux Boiler 1,298.9 0 4,742 835
CO2- BULK - At berth 4749.5 974
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