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A Study on the Atomization Characteristics of the
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Abstract — This experiment was undertaken to investigate the atomization characteristics of the high viscos-
ity biodiesel blended fuel and ultrasonic energy irradiation one. Test fuels were conventional diesel fuel and
biodiesel one. We compared to the characteristics of viscosity and surface tension, SMD between high vis-
cosity biodiesel blended fuel and ultrasonic energy irradiation one. Sauter mean diameter was measured
under the variation of the spray distance. Viscosity and surface tension were measured under the variation of
the time trace. To measure the droplet size, we used the Malvern system 2600C. Droplet size distribution
was analyzed from the result data of Malvern system. Through this experiment, we found that the condition
of the ultrasonic energy irradiation situation had smaller Sauter mean diameter of droplet, viscosity and sur-
face tension than those of the conventional situation.
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Fig. 1. Schematic diagram of ultrasonic fuel supply
system.
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Table 1. Specifications of bolted Langevin transducer.

Frequency (kHz) 28 £ 04
Admittance (m€) 35+£7
Thermal quality (Qm) 1,000
Capacity (pF) 3000 £+ 15%
Maximum velocity (cm/s) 60
Maximum altitude (um) 9.6
Diameter & thickness (mm) $29.5, 5
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1. Exhaust fan 11. Valve

2. Spray chamber  12. Ultrasonic energy irradiation
system

3. Computer 13. Rotary injection

4. Detector pump

5. Laser source 14. DC 12V battery

6. Injection nozzle 15. Photo sensor

7. X-Y table 16. Motor

8. Pressure gauge  17. Inverter

9. Fuel tank 18. Circuit breaker

10. Fuel filter 19. Power

Fig. 2. Schematic diagram of experimental apparatus.
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Fig. 3. Ultrasonic energy irradiating system on diesel
fuel. . ‘
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Fig. 6. SMD and SMD reduction ratic with the type of
blended fuel and distance from the injection nozzle
(inj. pressure=120 kg/en?’, pump speed=750 rpm).
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