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Abstract : The reformed bio-diesel fuel irradiated by the ultrasonic wave is applied to the diesel engine of common rail
in common use recently. This study has the object to examine the properties of engine performance and discharged
materials. The bio-diesel fuel is mixed and used with the dieset fuel in common use at the ratio of 20% or 100%. The
ultrasonic energy is irradiated to the individually mixed fuel in order to reform the fuel. This fuel is applied to the
engine in this experiment. And It is compared and analyzed from the experimental results with two cases irradiating the
ultrasonic wave and no irradiating.

Key words : Bio diesel fuel(¥}o] 2 ©]A-F), Reformed bio diesel fuel(7)] 25 nvlo] o t]AF), Ultrasonically
irradiated bio diesel fuel(Z-&-3 A} wlo] 2 t]Al), Ultrasonic energy(Z &3 o4 4]), Common-rail diesel
engine(F] R #H| 4 T A A 3))
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Table 1 Specification of bolted Langevin transducer

Items Specifications
Frequency(kHz) 28+0.4
Admittance(m Q) 357
Thermal quality(Qm) 1,000
Capacity(pF) 3000£15%
Maximum velocity(cm/s) : 60
Maximum altitude(um) 9.6
Dia. & Thickness{mm) $29.5&5
Alr vent
Fuel outlet plate
(1o Engine) Reflection
Fuel
Ultrasonic
irradiating
chamber Fuel inlet
(from Tank}

Osiltation Part Amplifier Part

.3

Vibrator
Feedback signal

Fig. 1 Schematic diagram of ultrasonic fuel supply system
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Table 2 Specification of test engine

Items Specifications
Engine type 4-stroke/DI
Total displacement 1,991(cc)
Bore x Stroke 83.0 x 92.0(mm)
Fuel injection type C.R.D.L
Turbo charger Waste-Gated T/C
Compression ratio 17.7:1

Max. injection pressure 1,350(kg/cm?2)

Table 3 Properties of test fuel

Bio diesel fuel Diesel
Item

BD20 | BD100 fuel
Flash Point (PM,°C) 48 174 44
Pour Point (°C) -17.5 2.5 -17.5
Sulfer(Wt. %) 0.018 0.011 0.022
Specific gravity (15/4°C) 0.8317 | 0.8815 | 0.8211
Cetane Number 50.5 57.5 51.8
Kinematic Viscosit
40°C. oS0 Y 2614 | 4255 | 2.350

L.Engine,  2.Exhaust manifold, 3.Computer, 4.Dynamometer
controller, 5.Dynamometer 6.Load cell, 7.Rotary encoder, 8.Smoke
tester, 9.NOx tester, 10.Radiator, 11.Common-rail, 12.Intake
manifold, 13.Fuel flowmeter(in), 14.High pressure supply pump,
15.Air filter, 16.Fuel tank, 17.Ultrasonic fuel supply system,
18.Fuel supply pump, 19.Fuel flowmeter(out), 20.Ultrasonic

generator

Fig. 2 Schematic diagram of test engine equipment
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