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Abstract

An experimental study is performed on atomization characteristics and stable operating condition for

injection of high viscous waste vegetable oil using effervescent atomizer with two aerator tubes.

Consideration is given to the effects of ALR and liquid viscosity on the velocity and mean diameter of the
injected droplet. It is found that (i) as ALR increases, the axial velocity of the droplet is increased, while
half-velocity width and SMD are decreased regardless of the change in liquid viscosities, (ii) the rate of fine

drop distribution occupied in the total spray field is increased with an increasing in ALR, and (iii) the effect

of viscosity on atomization characteristics is minor.
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Fig.1 Schematic diagram of proposed effervescent

atomizer
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2. Air Storage Tank

4. Liquid Storage Tank
6. Flowmeter

8. Liquid Receiver

1. Air Compressor

3. Air Surge Tank

5. Pressure Regulator

7. Effervescent Atomizer
9. Suction Blower

Fig. 2 Schematic diagram of experimental apparatus
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1. Laser

3. Receiving Optics

5. Oscilloscope

7. Traversing System

9. Effervescent Atomizer

2. Transmitting Optics
4. Computer

6. Signal Processor

8. Mounting Bench

Fig. 3 2-D PDPA system

Table 1 Atomizer geometry

Exit orifice diameter(d) 2.5mm

Diffusion angle(f) 90°

Volume of mixing chamber( V.)|[1.89 x 10~ °m?

Table 2 Experimental conditions

Liquid Water or Vegetable oil
Atomizing gas Air

Liquid mass flow rate|2.8 /5

Air mass flow rate [0.2, 0.3, 0.4, 05, 0.6 g/s
ALR 0071, 0107, 0.143, 0179, 0.214
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Fig. 5 Variation of half-velocity width with axial distance
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Fig. 6 Influence of ALR on drop size distribution
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Fig 7 Influence of ALR on SMD
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