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Use of Ultrasonic to Atomizing a Highly Viscous Bio-oil
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ABSTRACT

Ultrasonic energy was applied for atomizing rice-bran oil which is a highly viscous bio fuel. Six diffe-
rent nozzles, an injection simulator, and an ultrasonic generator system were designed and constructed
for the experiment. An immersion liquid method was used for the measurement of injection droplet
sizes. The characteristics of injection droplets was investigated with respect to the numbers of the drop-
lets with diameters ranging from 5pm to 50um and to the Sauter mean diameter. The results showed
that the ultrasonic energy was effective for the improvement of the atomization of the injection droplets
for all the factors such as type of nozzles, nozzle opening pressures, and collection distances.
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Fig. 1. Schematic diagram of the experimental
apparatus for the immersion liquid me-
thod.
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Fig. 2 Size distribution diagram of rice-bran oil
droplets (5°, 13MPa, 400mm, pintle-type

nozzle).
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Table 1 Droplet number, SMD, and improve-
ment rate corresponding to the collec-
tion distances(5°, 13 MPa)

droplet number(N)

collection droplet or SMD improve-

distance diameter conven- | ultra- | ment rate
(mm) range tional somic (%)

() spray | spray
NG<D<30) 19 23 194
300 NG<D<50) 230 254 104
SMD(D5D) 351 34 48
NG<D<30) 19 237 19.1
400 NG<D<50) 232 259 116
SMD(D<50) 350 317 94
NG<D<3D) | 213 245 150
500 NG<D<50) 245 264 78
SMDD<50) | 344 300 128
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Table 2 Droplet number, SMD, and improve-
ment rate corresponding to the nozzle
opening pressures

(10°, collection distance : 300mm)

droplet number(N)

nozzle .
‘ droplet or SMD improve-
opening )
diameter conven- | ultra- | ment rate
pressure . .
range tional sonic (%)
(MPa)
(nm) spray spray

N(¢D«30) 194 42 A7
10 NG<D<50) 232 269 159
SMD(D<50) 353 321 91
NG<D<30) 208 249 197
13 N(G<D<50) 237 278 173
SMD(D<50) 334 316 54
NG<D<30) 229 254 109
16 NG<D<50) 256 280 94
SMD({D<50) 27 304 70
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Fig. 3 Distribution percentage of droplet size
(um(%) 5 10°, 13MPa, 300mm).
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Table 3 Distribution percentage of droplet size
in the case of D<20um

(10°, collection distance : 300mm)

nozzle opening pressure(MPa) 10| 13| 16

conventional
o 64.1| 68 | 739
distribution spray
ercentage(% )| ultrasonic
percentage(%) 785 | 769 | 828
spray
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Fig. 4 Size distribution diagram of droplets(%0.
34, 20 MPa collection distance : 400mm,
hole-type nozzle).
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Table 4 Droplet number, SMD, and improve-
ment rate corresponding to the collec-
tion distances(#0.34, 20 MPa)

droplet number(N)
collection droplet or SMD improve-
distance diameter conven- | ultra- | ment rate
(mm) (1m) tional sonic (%)
range

spray spray
NG<D<30) 235 275 170
300 N(<D<50) 269 302 122
SMD(D<50) | M4 308 105
N(5<D<30) 249 280 124
400 NG<D<50) 285 303 6.3
SMD(D<50) 335 299 104
NG<D<30) 253 21 150
500 Ni5<D<50) 287 32 87
SMD(D<50) | 329 26 105

Table 5 Droplet number, SMD, and improve-
ment rate corresponding to the nozzle

opening pressures

(031 collection distance : 300mm)

droplet number(N)
nozzle

) droplet or SMD improve-
opening ]
diameter conven- | ultra- | ment rate
pressure . .
range tional sonic (%)
(MPa)
(ym) spray | spary

N(5<D<30) 243 286 177

16 N(5<D<50) 264 307 163

SMD(D<50) | 310 290 65

N(5<D<30) 268 300 119

20 N(5<D<50) 2% 319 78

SMD(D<50) 317 285 10.1

N(5<D<30) 277 310 119

A N(5<D<50) 306 328 72

SMD(D<50) 317 281 114
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(b) Ultrasonic injection

Fig. 5 Distribution percentage of droplet size
(um (%) 90.31mm, 20 MPa : collec-
tion distance - 300mm).
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Table 6 Distribution percentage of droplet size
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in the case of D<20um
(#0.31: collection distance : 300mm)

1

nozzle opening pressure(MPa) 16 20 | 24
conventional

o o 788 | 804 | 82

distribution injection

percentage(% ) | ultrasonic
L 844 8 | 838
1njection
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