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Abstract: A water emulsion fuel can be used to reduce soot and NOx emissions simultaneously because it has a lower
combustion temperature and better fuel atomization owing to the evaporative latent heat and microexplosion of water.
Moreover, it can be used without making special modifications to conventional diesel engines. Therefore, this fuel has
attracted considerable research attention. In addition, lower-grade fuels are being considered for use in conventional
engines because of an increase in oil prices. In this study, we investigated the combustion and exhaust characteristics of
MDO (marine diesel oil), which has a lower grade than common diesel oil, and ME (MDO water emulsion) under
various test conditions in an automotive diesel engine.
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Table 1 Specifications of engine

Description Specification
Engine type 4-stroke DI common-
rail
Number of cylinder 4
Bore x Stroke (mm) 83 x 92
Displacement volume (cc) 1991
Swirl ratio 1.5~2.7
Compression ratio 17.3
Connecting rod length 145.8
IVO: BTDC 8°
Valve train IVC: BBDC 38°
EVO: ABDC 52°
EVC: ATDC 8°

Dy controller

Hyundai

DiessiD20 T Dynamonecr |

Fig. 2 Photograph of the engine experiment system




A AR R AN OAs Ea

Table 2 Specifications of engine dynamometer
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Table 5 Test result of MDO

Model FUCHINO ESF-H-150 Item/Classification Test result
Type Eddy current, load cell type Lower calorific value (J/g) 41 060
Max. power 110kw at 10000 rpm Gross calorific value (J/g) 43 670
P 35.8kgm at 970 rpm Moisture (Volume %) 0.5
Sulfur Content (Weight %) 0.15
Table 3 Specifications of exhaust emission analyzers Ash (Weight (:A’) 0.012
Density @15C (kg/m') 923.6
Emissions Me.a su‘rement Model Deposit (Volume %) _ 0.06
principle Copper Strip Corrosion (100 C, 3h) 1
o Horiba Flash point (C) 104
NOx Chemiluminescent MEXA-8120D
Filter Smoke
Soot Number AVL-4158 Table 6 Test result of ME20%
THC Flame lonization Horiba Item/Classification Test result
Detector MEXA-8120D Lower calorific value (J/g) 32 990
0y, CO,, Non-Dispersive Horiba Gross calorific value (J/g) 36 050
CO Infrared Rays MEXA-8120D Moisture (Volume %) 16.8
Sulfur Content (Weight %) 0.10
Table 4 Comparison of diesel oil and MDO Ash (Weight %) 0.007
Fuel Diesel MDO Densit.y @15C (lzg/mx) 929.7
Flash point (C) 6274 73 Deposit (Volume %) _ 0.07
Density(g/em’) 0.8-0.86 0.882 Copper StrlpForrosmn (100 C, 3h) 1
Kinetic Flash point (C) 86
. . 1.9~4.1 6.3
viscosity(mm®/s)
lower calorific 8,500-8,700 | 8,800 -9,000 22 My
value(kcal/l) ’ ’ ’ ’ oo el <
Surface ME20%(MDO80% / W20%)2] A5 S 1lots)
tension(mN/m) 272 el A ARAAo AAE 4 45RO
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Table 7 Engine test condion

Fuel DO, MDO, ME20%
RPM 1000 1500 [ 2000 | 2500
BMEP 1,3,5,7bar 3,6,9,12 bar
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Fig. 3 Combustion characteristics of DO & MDO
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