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Abstract : In this study, we conducted a study on characteristics of exhaust gas emissions from boiler when water-bunker oil mixed by
homogenizer was burned in boiler. The results showed that NOx concentration and CO concentration of the homogenized bunker oil was decreased
by 19% and 54% compared to pure bunker oil pretreatment was not being performed. And, in the case of water-bunker A oil, the NOx
concentration was decreased with increasing water mixing ratio in bunker A oil. In particular, the NOx concentration in exhaust gas of 20
Yowater-80 %obunker A oil decrease by 45 % compared with pure bunker-A. However, the CO concentration in exhaust gas of 20 %water-80 %bunker
A oil shows irregular changes. This means that the mixing of water more than a certain amount can cause a decrease in combustion performance.
From this result, it can be found that critical mixing ratio of water in bunker A oil for normal combustion is 15% in this study. Deposition amount

of soot that is collected in the vicinity of the chimney was decreased with increasing water mixing ratio.
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(a) Diagram of exhaust gas measurement experiments
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(b) Photo of bunker-A combustion test bed

Schematic of experiment setup for exhaust gas
measurement and soot deposition.
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Fig. 3. Concentrations of exhaust gases from B,; sample.
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Fig. 4. Concentrations of exhaust gases from B,,; sample.

- 520 -



wA7 ofs 3 Aol w717 2 v & Ao B3k A
Fig. 32 WA E sHA &2 499 ¥A-AB dist 3.2 S Egst E-Y7 |0l cidh ui7| 7t AF Z3t
o ASE w77t A s5= 28 ZE vERdth 7o HA-A0 =53 2 5%, 10%, 15%, 20% E53 &
A e g Rl CO%t 0, FEE YA HES FAstL  FRE dEVIE 0% Ak #ASE ¥, AAHVE AAA
QoH, NO, 5 254 WEol oy Ha 179ppms 2R3l #23ld EFRHE U2 BIdHE BU daAA
L}E}mﬂz ATk CO s Ht 70 ppme|th 7|4 el wiEH = w77t~ E ASsY. o1 A9ES Fig 6 ~

ﬁi
:L
2,
Y
>,
)y

9 A5t MnE A% gol 9
e,

Fig. 4= #27]5 o83 @A glol, FA7Ivs 53}
NA 2845 AAG BA-ABuWE AL Z5-9] w7
IRt

b AR SR TELE Vet Qo At
39710 st Qone, #dr

A4 ® B dolee

mrL]' e ¢ 51’

et ol AL Al A AR Fo e 9 &
H44 WE} 2L H4S ANORN ARAI A4 9B
Fo 279 Aufr Hrps AL vAA 0w JEl: 2
sheh @ 4 e
Fig. 5= #4719 o] g3 AA 28 W7 A4 w77} 2
AP FEE ek otk 4e xel At B, o w3

=
R o
F AR AT SR QS Aow HHEE 229 2

o)},

PP

[ vove
0 L . . . . . . . . .
0.000 50.00 100.0 150.0 200.0 250.0 300.0
Sec

Fig. 5 Concentrations of exhaust gases from By, sample.
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Fig. 6. Concentrations of exhaust gases from Mix B,yu.50; sample.

Fig. 72 55 10% €33 Mix Boyiwie BET] oA A
A7 Ag-o] w717k AR e 2UEE YEpdg 1
o C ot

Hol A Mix_Bewrios & A0l o8] MiE¥ NOO =+ ¢
149 ppme YERYIL 9low, COEEE 37ppme HHERAT
By B0 NOLo| A9 17% A48kl

- 521 -



T

TobE v=d S vEhE
10 %7kA] 3|
F27F gl AS 9n

olell Wkall, Bt Bion®l &
g, o] AL & Al 2
=R el
ki3

10 H*?{-Aoﬂ =5
kel =7

[o QL ——

0.000 50.00 100.0 150.0 200.0 250.0 300.0

Sec
Fig. 7 Concentrations of exhaust gases from Mix Be.i; sample.

Fig. 82 &5 15% <33 Mix Boyisoss HAE oA A
2N A W ) AR SR 2dTE eb
vk oA Mix Bewssi®l o9& HlEE NOo %
= < 147ppmeS YERN AL gloH, COFEE 28 ppmeS UHEL
A=
Mix_Bewrioos <F VI2L3] 5529 HaAE FHlehA] Fgkon,
(e}

Q_‘ﬂ}\] Bpuriq— Bham‘o’] %EQ’]— H];\_\‘fﬂ— %}:'é‘

Ea

160

FPM

140 [

120 [ e e e e e -

—

0 - . . P P P .
0.000 50.00 100.0 150.0 200.0 250.0 300.0

Sec
Fig. 8. Concentrations of exhaust gases from Mix B..;50; sample.

ERE R AR

e

Fig. 95 22 20% &3 Mix Boyaw s BA2 Yol <
27 A5 v g2 E vepdTh 2Rl A Mix Bowows
Azl o3 wEFH NO© E%=E °F 100 ppmE HERY
k. o] AIH= Byl tHE M %, BB THE 32% U #
SFQth o]E WO ko] Ho| E3H o] AWIHoR AAr
w7b grobx] NOOl =7t AAaEHAvka Azkgeh v
obAIE, COFEE ofF EfH Al vEhtal 9l
3 #Fake] Yooz oy JHA TS AAE 5 g;;ﬂ;q
gh B Al Fd@ MRS #AsE] 98 HdvE
O, Mix_Bow.aw2l 785l 1f
o] WiEe] A5 % Y
=2l & 94 Eﬂﬂam
SHsHA, A &

g & 9 golgsol ¥
7b BAbE o] Hde] yjel A

FPEE} tEo], ¥
] fo] ytopz] o

Rl 1ok

o
%
—4

o HE
ols
i
32

@

30
2 0 3
ﬁlﬂﬂ

e

N

(98]
(NS

]

LM o 7
>,

N 2 Hr
i

¢ 513 r
o rR

H
ﬂll

:10Lm

S
>,\l
M2
)
S
£ o
el

o>—§ﬂr}:§

>

Ru) T

ooy Lo

o

o

S rlot
OEY:

B 2
T

o rlr f

Al

2
T
N
§

fl

S
o

= ¥

it

O
o
4
o
o
[T

T

z

o,

off

o

N

N

B>

ol

o,

32
RN o

[0 12

Sl
iin) o
N
oS

2
v
o
oM,
o
iy
o
M [o
2
o
(ot
o o

ol
o

ey o rie

.éﬁ‘ﬂ

o of

ﬁ
Hu.—ﬁeru*

"
rtl_l

3|
aQ

©
1o,

il
(ot
%

o
L
)
o =

H
7-Ad 20%9] =
A g ol

—— NOx

1000

800

600

0.000 50.00 100.0 150.0 200.0 250.0 300.0

Sec
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