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Abstract : In this study, the characteristics of air pollutant emissions from ships’ engines have been investigated by conducting E2 and E3 cycle mode
tests. A engine 360Ps (Doosan LI126TIH engine) and 400kW dynamometer Horiba-Schenck were utilized for engine tests. The FTIR analyzer and SPC
were used to measure exhaust gas (NOx, SOx etc.) and PM (particulate matter), respectively. The results showed that the emissions of THC and CO
produced from engine were increased with the increase of sulfur content in fuel oils at E2 and E3 cycle modes. The kinetic viscosity of the fuel
increased as the sulfur content of the fuel increased, thereby the specific fuel oil consumption (SFC) of the engine improved. This result is considered
to be due to improved combustion conditions due to increased average diameters of sprayed particles and due to increased kinetic viscosity under

constant fuel injection pressure in this study. In the case of NOx emission, this study showed no significant change in amount of sulfur content.
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Hikg 23 Ao And W P ghTel 24 =
A B3I (Black Carbon; B.C)S HIE A Hol A&
E3AI7) A8k =97k IMO PPR(3 42 A A9
3]) W MEPCOl A =9l wet =A|&sfol FAlet= A
AA FAIEE tr|ed=de A7t AR F
Aow At

ojef] Mute A LAst= L FEAY Al t-Sat7] A
3 B2 &Fd A5l o]FojAa lom, 53] Mukg
oA Z1#ed A wj7] 4 546 tigh A7 239 o]

Aube] 3718 U7 53 ARl At
[e) o]

A kol dE&o] v, YAFE A (Particulate matter, PM)
WA eFo] Fhehe Aol wod o AS Ay 9s)
], Choi et al.(2016) 650 kWe| Aul& t]A <IzlS 83}
o

ARe 2h A G As A e A 2 o)
717 2~ v &l v A= FEgFS getsiglon, T AR KUt
A ggol whE JARFEZ ] Atol| tiste] 2elseith

ek A AYY R AREARAT] e EAYE S
AR oz Aojgoza AxNHE HAHgete 71eS
Aqgste] das 2 PM BAFS JAsE dFE 9
S Th(Takasugi et al., 2000).

A7) gl A LA E = PM, NOx 2 SOxS B9 &3
AL B3to] AASE A+ %= F3E L =1, Balachandran
et al.(2015) 52 vlo] A Z g o] B Z2}Zul(Microwave plasma)
& &8 FHYZAE St YAV HAA o E PME
90 %, NOx& 100% A|AsHE Ad+& T3 soxe] A
Ag flste] AA-&&e Ao i TE a8t 23
2 ¥ (Scrubber) S A H 3}8la PMI}F NOx:= BAlol AAT 4=
A= 71 7F 2= M| 4 73 =] (Exhaust gas cleaning device)7}F 71|
I ) Y(Son, 2017, Nishida, 2014).

Aukel A s g7 LA9ELDS Afste 719
ool gk o Bk ol MiEF A oA
A Axgel wEh wiEsF Akl dig A e s

o o

=

0(:)(:‘1‘
i
k1
o,
£od
L2
2
)
=
1o
Mo
o
ol
yos
fo,
o
it
N
r o)
10
=
N

f
T
= e [o ot o
O o X o H o g2 ™ oo

SEluetel S5E duke] Hg vjEom Al F 50%
7F H A7 S X7 OR ARkl 9lem, o F oF 90%
A7 5001 olsk iKY AT AMESRAL 9l

ol =l APgE agste] E Aol = At

7 =
gotol Anf W F FHF A R A%
NegEa WEd MAE S BAFAn

i 71 7k~ W

Sk Aol

O

> !
2 oo N g

o |
re
it

[ Jo
jut
i
o

o
Mo

Y
o

o rly
o ¥0 nZ Ho °
2 o Mo Lo

o W N
oo O
i)
kl
e

ol 7}7] & 37k AH
W3hH, ULSD(Ultra low Sulphur
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oA AFg3k= MukE A folth 1E il MGO B o] X
=2 ULSD(Ultra low Sulphur Diesel)oll <3}

Table 1. Fuel Items used for engine test

No.| Items Method of securing

| ULSD Diesel sold at general gas station in domestic
land

2 | MGO A Dlese.l for Ship handled by ship fuel oil
supplier
Diesel produced by dopping liquid additives

3| MGOB i ULSD

Table 2¥ AH8-¥ 859 E4XE YL 8 E4
Aol thal A A B A 92 d Z(Lower Heat Value, LHV)S
A zZol7F Sl AL & 4 o, T4 = (Kinetic viscosity)
= & i Sk e ket As & vk 539
2(S) FES 2H7t 6 mg/kg, 1,014 mgkg, 10726 mgkg O 2
o 1808 o] Aol 7t vk & FHFI FHAAAFY TA
o 910} A= Lee(2017)9] AT-ol ot AF34 (3 T+
% 100 ppm MR} 53 A3 % 360 ppm)©] 40T
& % (Kinetic viscosity)E =28 A¥, AR} AEF= 2.894

cSt, A3 AFE 359 cStE UENY 53 H0F A3
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7ol vlEl 0.709 ¢St F-
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A &F7H(Cetane index)®] #ko] AAFE o5 237} HAI
Qojut A HAo] FobAu 29 R vl WETks 54
dx Jes F=d, o AFdA= td 98 25 A
b 50 AFE 5T @ PIBE 359 AR BE A
ol A zhat 9 dielE EAVF §lS Aoz Adr) o
29 BANE FFAFBYY R8T R sl
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Table 2. Properties of fuels used for engine test
Property Unit | ULSD |MGO “A”| MGO “B”
LHV MlJ/kg 42.799 42.684 42.326
HHV MJ/kg 45.726 45.519 45.134
Density kg/m’ 824.5 850.4 864.2
Ash % 0.001 0.001 0.003
C % 85.66 86.35 85.33
H % 13.79 13.36 13.24
N % <0.75 <0.75 <0.75
(0] % 0.48 0.27 -
S mg/kg 6 211 10,726
Cetane number - 54.6 52.5 49.1
. L. . /s at
Kinematic viscosity 40°C 2.468 3.791 4.555
Pour Point T -9 -6 -6
3. M w2 E
3.1 A 2
ISO 81782 gt HIE 28 <zl A vlE == 7] 2.<d
w20 WEY 2 wE 54 Y] A FAgew
AMgSHE Al RER A SEAE o] &% F e A
S S8 Tt 220 YA EEE B SAEeE A8
Wy o]t
1 F IS0 8178-4E EE)& Aukg o tjidoz gt
ZO 2 B2 Abo] Z2 A A7]el IARe] YT A3 A
TE VFoR ANFE WhHolw, B3 Alo]Z& AHuf <l
o uIAe melshel A@ste gl webd oW
AT A= 2 Adk zlol A A THA A AlE B
o] 339l 1SO 8178-E2 Alo]E3} ISO 8178-E3 Alol &S
AXAFRER Mgkt

SEERERE
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A%9 360PSY] FAF L126TIH M o|th. A Mulo] A x|
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Fig. 1. Schematic of experimental setup for engine test.

Table 3. Lists of L126TIH engine and exhaust gas instruments

No Items Models Company

1 Dynamometer W400 Schenck Horiba

p | Dymamomeler | noN 3100 | Dasan R&D

controller

3 SPC SPC 478 AVL

4 FTIR SESAM 160 FT AVL

5 | Throttle controller DTA-000 AVL

6 Flowmeter FM-1500 Ono Sokki

- Intake Air Flow Eldr.idge
meter production Inc.

53] Ao RH &Y= 7] ¢ c'z]g] & Mo
& S35 H8 AWAE A ="l L ~E7]oF AVLAL
o] FTIR(Fourier Transformation Infra Red)J/} SPC “¢H] & H}7]
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