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Abstract : In this study, the characteristics of emulsified fuel and engine emissions were studied with engine dynamometer. Micro-
explosion took place in the combustion chamber. While combustion, emulsion fuel scattered to micro particles and it caused to smoke
reduction. The heat produced from water vapour reduce the temperature of internal combustion chamber and it caused to inhibition of
NOx production. It can be verified by the lower exhaust temperature of each ND-13 mode using emulsion fuel than that of MDO
fuel. The NOx and smoke concentration were reduced by increasing water content in emulsion fuel. The power also decreased according
to the increment of water content of emulsion fuel because emulsion fuel has low calorific value due to high water content than MDO.
As a result of ND-13 mode test with 17% moisture content, it was achieved 24% reduction in NOx production, 76% reduction in
smoke density, 11% reduction of SO, and 13% reduction in power loss.
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Fig. 3. Preparation process of emulsified fuel,

Table 2. Property of marine diesel oil (MDO)

Test item Unit Property  Method
o KS M
Net calorific value J/g 41,060 20572006
. KSM
Gross calorific value J/g 43,670 20572006
ASTM D
1 i (o)
Element analysis (H) Weight % 11,51 5091:2010
T KS M ISO
0,
Water (distillation method) Volume % 05 3733:2008
Sulfur (high temperature method) Weight % 0.15 KSM
gn temp gntve ©. 2414:2006
KS M ISO
i [}
Ash Weight % 0.012 6245:2003
. 5 3 KSM
Density (15C) Kg/m 9236 5002:2006
KS M ISO
H i 0
Sediment Weight % 0.06 3755:2003
Copper plate corrosion ) ’ KS M
(100C, 3 h) 2018:2007
Flash point . 104 KS M ISO
(Cleveland open cuptester) 2592:2007

Table 3. Specification of test engine

[tems Specification

Fuel supply system Dl-injection (in-line)
240 kW (340 PS)
1421 N.m (145 kg.m)

186 g/kW.h (143 g/PS.h)
123 (4.84) x 155 (6.,10) mm(in,)
Displacement 11051 L
Cylinders 6

Max power

Max torque

Fuel consumption
Bore x Stroke
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Fig. 4. NOx concentration on each load (1,500 rpm).
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Fig. 5. NOx concentration on each load (2,000 rpm),
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Fig. 6. NOx reduction on each load (1,500 rpm, 2,000 rpm).
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Fig. 8. Net fuel consumption of emulsion fuel of 20% water
content on each load (1,500 rpm, 2,000 rpm).
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Fig. 9. NOx reduction of emulsion fuel of 20% water content on Fig. 10. Temperature changes on each ND-13 mode.
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Table 4. The effects of exhaust gas and power on emulsion fuel

2,000 rpm MDO Emulsion 15% Emulsion 20%
Torque SOz SMOKE PWR_PS (PS) SO, SMOKE PWR_PS (PS) SO, SMOKE PWR_PS (PS)

(PpPmM) (FSN) *K_ISO (PpPmM) (FSN) *K_ISO (PpPmM) (FSN) *K_ISO
10% 22 1 0.62 30.252 478 1.02 29,003 592 118 29712
25% 24 1 0.81 75987 36.0 0.63 74413 431 0.59 75.156
50% 272 0.72 151 459 2838 0.38 148,953 31.0 0.33 149 644
75% 314 095 226,523 320 0.39 223,382 343 0.31 224 133
100% (Full) 403 0.81 317.668 356 0.36 268,343 36.1 0.33 250,959
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