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Abstract :

In this paper, the effect of the ultrasonic energy on the diesel engine's smoke reduction has been investigated

for indirect injection diesel engine. The smoke concentration of the ultrasonically reformed diesel fuel was reduced
remarkably in comparison with conventional diesel fuel. And in-cylinder pressure, heat release rate and mass fraction
burned was improved but combustion duration was decreased. However, The combustion durations and the smoke
concentrations of both diesel fuels were proportional to the increases of engine loads. Also, When the combustion
duration has been increasing, the smoke emission has been augmenting in the shape of the exponential functions.
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Fig. 1 Schematic diagram of ultrasonic fuel supply system
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1. Engine (4th cylinder) 2. Pressure transducer

3. Exhaust manifold 4. Charge Amplifier

5. Oscilloscope 6. A/D converter

7.PC 8. Dynamometer controller
10. Load cell

12. NOx tester

14. Cooling water tank

16. Intake manifold

9. Dynamometer
11. Rotary encoder
13. Smoke tester
15. Injection nozzle
17. Injection pump 18. Air surge tank
19. Fuel tank 20. Fuel flowmeter
21. Ultrasonic fuel supply system 22, Ultrasonic generator

Fig. 2 Schematic diagram of test engine equipment

Table 1 Specification of test engine

Items Specifications
Enginetype Waiq cooled 4 strgke
4 cylinder IDI engine
BorexStroke 91.1x 95 mm
Displacement 2,476 cc
Compression ratio 211
Combustion chamber type Swirl chamber
Maximum power 77ps/4,200rpm
Maximum torque 15.5kgf/2,000rpm
Injection timing ATDC 4°
Coolant temperature 80+2°C
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Effects of the Smoke Reduction of Diesel Engine Operated with Ultrasonically Reformed Fuel
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