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Influence of Emulsified Diesel Fuel on Compression Ignition Engine Performance

Comparison of Engine Performance in Different Engine Speeds
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Abstract: The purpose of this study is to clarify the influence of water contents in emulsified fuel and engine speed on diesel engine

performance. Two emulsified fuels of which mixing ratio of water were 15 and 30 vol.% were tested. The brake thermal efficiency

of emulsified fuel was slightly lower than that of diesel fuel, however NOx and smoke emissions decreased. The combustion

pressure was reduced when the emulsified fuel contained a large amount of water and the engine was running in high engine speed

and low load, because the ignition was occurred at large cylinder volume due to the ignition delay.
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Tablel Fuel properties

Diesel | W/O85 | W/O70
Diesel [vol.%] 100 85 70
Water [vol.%] - 12 26
Emulsifier [vol.%] - 3 4
Specific gravity [g/cm’] 0.831 | 0.855 0.876
Kinematic viscosity 3.168 | 4.790 8.445
Low heating value 4298 | 42.94 42.92
Cetane index 52.5 44.4 33.2
Sulfur content [ppm] 9 23 31
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Figure 1.Indicator diagrams.
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2600 [rpm] —M—Diesel fuel —@—W/085 —&—W/O70
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Figure 2.Maximum combustion pressure and crank angle at
ignition as a function of brake mean effective pressure.
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Figure 3.Engine performance as a function of brake mean
effective pressure.



