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Abstract

Recently air pollution is becoming a global environment issue. Especially, the smoke from engines and

boiler systems,

which burn fossil fuels directly, is an extremely serious issue. For this reason, IMO is

tightening regulations for the control of NOx and SOx. Therefore, in this study, the SO, reduction effect
of emulsified oil mixed with 10% of water was tested after applying the emulsified oil to an industrial

boiler burner using Bunker-C oil.

The study showed that the exhaust gas oxygen concentration of

emulsified oil was nearly 1.3% high and this was identified by the effect of dissolved oxygen contained in

the average SO, reduction rates were
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water. Also, based on the standard oxygen concentration(4%),
28.54%, which means the reduction efficiency was high.
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Water
(Ph.7.0)

‘ Pre-processing ‘

Emulsifier Bunker-C

‘ Aqueous process
‘ Scale mixing process

I | I
‘ Stirring process

Vacuum—Compression Distribution process

Ultrasonic reforming process

\ 4 \ 4 \ 4
Emulsified 10 01l

1] Schematic diagram of Manufacturing
Process of Emulsified 10 Oil.

[Fig.
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<Table 1> Properties of Bunker-C Oil and Emulsified Oil Material

QOil Material

Specification - Standard Testing Method
Bunker-C Emulsified 10
Water Content (Vol, %) 0.6 10.5 KS M ISO 3733:2008
Sulfur Content (m/m, %) 0.28 0.25 KS M ISO 2414:2011
Viscosity @ 50T (cSt) 78.92 147.4 KS M ISO 3104:2008
Flash Point (C) 172 100 KS M ISO 2592:2007
(More than) ’
Gravity API @60'F 09171 0.9266 KS M ISO 12185:2003

S.G @ 15/4C
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<Table 3>°l AFEH] AFALFS
(Testo. Co. Ltd, 2010 and National Institute of

Environmental Research, 2012).

<Table 2> Specifications of Burner FNP-100(2)

Specification Technical Data
Thermal Power(kw) 455-1137
Fuel Oil Heavy Oil
Fuel Consumption(kg/hr) 40-100
Max. Temperature 60
Combustion Air(C)
Weight Burner(kg) 100
Electric power(kw) 11.2
Motor Fan(kw) 2.2
Supply Voltage(V) 220-380

<Table 3> Specifications of Gas Analyzer

Measured Capacity ]\g:f;?%(;f
0,(Vol.%) 0-25 0.05
NOx(ppm) 0-500 0.12
SOx(ppm) 0~5000 1.00
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[Fig. 2] FNB-100(2) Gun-type Burner Assembly.

Ax7FATEA 719 S FAS5Y LAH =
2 A3 (NOx) 0.12%, SHAE3HE(SO,) 1.00%, A
2(0y) 0.05% ol AT

w
n>
net
0 o
i3

Aol NZ F
Bunker-C9} 4

— o
BN
AL oo
e rlo

oS
X
ot
ot
g

>
_O‘L
32
2
b
2

43}
)
a9

== A

o AN o mo Mz mo
2
y >

o
LS

<Table 4> Experiment Condition and Set Value

Experiment Condition Values

Test Oil Type Bunker-C, Emulsion 10
Oil Pressure (kg/cm?) 214
Oil Flow rate(l/hr) 454
Oil Temperature(C) 124-135
Air Temperature('C) 29.2-32.1

Measurement was carried
out for 10minutes per
Isec, continuously after
1 hour of operation

Operating Condition

o|x|Z

Gas
Analyzer
Data
Logger

NO.1
F.O Tank

NO.2
F.O Tank

(Bunker-C)

| Exhaust Gas |\

105

FNP 100/(2)
Gun-type

(Emulsion10)

Boiler Chamber

F.O Pump F.O Heater

[Fig. 3] Schematic Diagram of Apparatus.
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[Fig. 4] Results of Actual Gas Emission for SO,.
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[Fig. 7] Results of Average Gas Emission for O,.
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[Fig. 8] Experiment results for Standard Emission
(4%) of Fuel Comparison.
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