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A Study on Performance of Diesel Engine Using Water-Diesel Fuel
Emulsified Fuel Adding Ultrasonic Energy

Ki-Rin Kwon® and Nam-Hun Kang**

ABSTRACT

This study was undertaken to investigate the engine output. fuel consumption and its brake thermal
efficiency of diesel fuel(DF). ultrasonic energy adding diesel fuel(UDF) and ultrasonic energy adding emulsified
fuel(UEF) according to the variation of the speed of engine revolution through engine performance test device
under the circumstances of electrical load(4/4) and 80°C.

The results obtained are as follows:

1. In the case of UDF. as a result of fuel atomization. combustion efficiency became good and accordingly fuel
consumption rate decreased by 2~2.5%. brake horsepower increased by 1.32% maximum. According to
decrease in fuel consumption rate and increase in brake horsepower. specific fuel consumption rate was
improved by 1.8~3.5%. and brake thermal efficiency was improved by 2~2.6%.

2. When using UEF. torque and brake horsepower decreased by 0.4~1.35%. 0.41~1.34%. fuel consumption rate
increased by 3.15~4.05%.

3. When using UEF. in spite of the increase in brake horsepower and fuel consumption rate. owing to the
small calorific value of emulsified fuel. brake thermal efficiency was improved by 6.1~7.3% .

4. In the case of UDF, torque was improved. whereas when using UEF. torque was decreased.

Key Words : Diesel Fuel(DF), Ultrasonic Energy Adding Diesel Fuel(UDF), Ultrasonic Energy
Adding Emulsified Fuel (UEF)
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Table 1. Specification of engine

Description Specification
Water cooled.
Engine type 4Cycle. 4Cylinder
Diesel Engine
Piston displacement (cc) 2476
Bore X Stroke (mm) 91.1x95
Compression ratio 21:1
Max. output (ps/rpm) 80/4.200
Max. torque (kg - m/rpm) 16.2/2.200
LV.0 20" BTDC
Intake
Valve LvV.C 49° ABDC
timing | Fxhaus| E.V.O 55" BBDC
t EV.C 22 ATDC

Table 2. Specification of eddy current dynamometer

Contents Specification
Absorption Capacity 180 Ps
Absorption Torque 35 Kgm

Max. RPM 9000 RPM
Load Cell type

Torque Detector Sensitlvity : 2mv/v

Water Cooling system
0.7Kg/cft more

Grease lubrication

Cooling method
Water pressure
Lubrication system
Dynamometer Weight 300Kg

Photo. 1 Eddy current dynamometer
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Table 3. Specific gravity & lower heating value

Description DF UEF
Specific gravity (20C) 0.835 0.868
Lower heating value(ka/ke) 10.600 9.540
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Fig. 4 Relationship between torque and engine
speed for DF. UDF and UEF
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Fig. 5. Relationship between fuel consumption and
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Fig. 6. Relationship between brake horse power and
engine speed for DF. UDF and UEF
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