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Experimental Study on the Application Characteristics of Bio-diesel blended
Fuel by Ultrasonic Irradiation in CRDI type Diesel Engine

Y. C. Jung, S. K. Im, S. Y. Park, D. S. Choi and J. I. Ryu

Key Words: Bio-diesel blended fuel(¥to] 2 t& &%), Ultrasonic energy(Z-&% oli4]), Ultrasonically irradiated
fuel(Z-& % ZAHY), Reformed fuel(7} &), Common-rail diesel engine(H R Y TA AR

Abstract

This is an experimental study on characteristics of engine performance and discharged materials in common-rail type diesel
engine. The bio-diesel fuel is mixed with the diesel fuel in common use at the ratio of 20% or 100%. The diesel fuel and
blended fuel is irradiated by ultrasonic wave energy. The diesel fuel, blended fuel, reformed diesel fuel and reformed blended
fuel by ultrasonic wave energy are applied to the experimental engine individually. The results are compared with one of the

diesel fuel in common use and analyzed.
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Fig. 1 Block diagram of ultrasonic oscillator system
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Fig. 2 Schematic diagram of ultrasonic fuel supply system

Table 1 Specification of bolted Langevin transducer
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1. Diesel engine |2. Dynamometer| 3. Load cell

4. Ultrasonic fuel
system

5. Ultrasonic
generator

6. Smoke tester

7. NOx tester

8. Dynamometer

9. Controller

Items Specifications
Frequency (kHz) 15+ 04
Admittance (m€2) 35+ 7
Thermal quality (Qm) 1,000

Capacity (pF) 3000 £ 15%

Maximum velocity (cm/s) 60

Maximum altitude (um) 9.6

controller computer
10. Fuel tank 11. Fuel filter 12. Fuel flow
meter
15. Exhaust
13. Fuel pump 14. EGR valve manifold
16. Intake manifold| 17. Air filter 18. Air flow
meter

Dia. & Thickness (mm) 0295 & 5

Fig. 3 Schematic diagram of test engine equipment




hatol Ao Y ahera) ) A 129 #3:3(2007) 133

Table 2. Specification of test engine

Table 4 Specification of measuring equipment

Items Specifications

Items Specifications

Engine type Water coole.:d 4 strok'e
cycle 4 cylinder engine

Total displacement 1,991cc
Bore x troke 83 x 92 mm
Max. Power 115 ps/4000 rpm
Max. Torque 26.5 kgm/2,000 rpm
NVH 93.5dDA
Fuel injection Bosch CR
Valve system SOHC 4-Valve

Turbocharger Waste gated t/c

Table 3 Properties of test fuel

Bio Diesel Fuel

Hwan-woong Co. Model DYTEK-130
Absorption torque : 343 Nm
Absorption power : 130 kW
Dynamometer | Maximum speed : 9,000 rpm
Torque detector : Load cell type

2 mV/V, £ 2%)
Cooling type : Water cooling system
Fuel flow meter| Flowtronic 215

HORIBA Co. type MEXA-554JK-NOx
Measure type : Chemiluminesence
Responce time : 90sec

Eplus-T Co. type OP-120
Measurable range : 0~100% opacity
0~10 m-1 density

NOx analyzer

Smoke meter
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Item Diesel Response time_: 1.0 £ 0.1 sec
BD20 | BD100 Save interval time : 0.5~30 sec

Flash Point (PM, °C) 48 174 44
Pour Point (°C) 475 | 25| -175 3. Ay du ¥ nE
Sulfer (Wt. %) 0018 | 0.011 0.022
specific gravity (15/4°C)| 0.8317 | 0.8815 0.8211 3.1, 7| ==
Cetane Number 05| S15p  S18 Figure 4= A%5hd 7|#sld5e] e 718 &9
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Fig. 4 Comparison of Power under various engine speed

at engine load 25%, 50%, 75%, 100%
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Fig. 5 Comparison of BSFC under various engine speed

at engine load 25%, 50%, 75%, 100%
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