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Atomization Characteristics Experiment of Hole Type Nozzle
for the Reduction of Harmful Exhausted Gas
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Abstract

A simplified experiment was performed to figure out the atomization characteristics of
rice-bran oil which it is highly viscous liquid by applying ultrasonic energy A spray system,
an ultrasonic system, and three kinds of hole-type nozzlesthole diameter: 031, 0.34, 0.37mn)
were manufactured. To investigate the effects of ultrasonic energy on the atomization of a
highly viscous liquid, a phase doppler particle analyzer was used for measurement and
calculation of spray droplets data. Nozzle opening pressures were chosen of 3 levels, ie, 16,
20, and 24MPa. As a result, it could be concluded that the ultrasonic energy was effective to
improve the spray atomization when it applied to the fuel by means of 3 different nozzles
because of the effects of the liquid fuel cavitation and relaxation between molecules caused by
ultrasonic energy. The improvement rate of the spray atomization by the ultrasonic method
compared with the conventional spray increased about 15% in the case of hole type nozzles.
By increasing of the nozzle opening pressure and decreasing of the hole diameter, the
atomization of spray droplets was improved.
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Table 1. Chemical and Physical properties of

the fuels used

Contents Light Oil m"‘(')ll,’,““

Carbon(%) 0 8.7 772

Hydrogen(36) 136 11.6

Carbon residue(%s) 0.20 0307

Sulfur(%6) 0.093 0.002

Ash(%6) 0.001 <0.01

Specific Gravity(15/4 * C) 0.8484 0.920

Kinematic Viscosity(37.8 * C.cSv 2982 6350

Higher Calorific Valuelcalg) 10920 9500

Lower Calorific Value(cal/g) 10244 8939

Flash Point( * C) 47 >150

Pour Point( * C) -22 -5.0
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Fig.1 Schematic of the experimental
apparatus
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Fig. 2 Schematic of the PDPA system
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Table 2. Specifications of the nozzle

Nozzle single hole type
Characteristics type
Opening pressure(if) 16 20 24
Initia) spring Joad(N) 3636 | 430.2 | 5106
Seat diameter(ms) 3
Open water pressure area(w) 21.21
Closed water pressure area(ss) B2
Nozzle lift(s) 0.35
Material of nozzle body SCM420, HRC60
Material of needle valve SDTI11,HRC57
Material of line contact S58C,HRCS5
Hole length(me) 5
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Fig. 5. Change kinematic viscosity with
time for different fuels
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Table 3. Improvement rate of atomization expr—
essed in terms of mean diameters between
conventional and ultrasonic sprays(0.34mm, 20MPy,
300mm , single-hole-type nozzle)

N . Improvement
di Conventional | Ultrasonic rate(56)

Dio 908 607 15

Dw 1065 749 267

Dn 12.09 906 25.06

Dx 1558 13.26 1489




Table 4. Improvement rate of atormuzation in
terms of SMD between conventional and
ultrasonic sprays depending on nozzle opening

pressures  (0.34mm, 300mm,  single-hole-type
nozzle)
Trem
Conventioral| Utrasamic | ™™™ | Remark
pr rate(36)
o)
16 1520 13.135 140
* SMD{m)
2 1558 1326 1489 | ** mean
improvement
rate: 14.96%
2 1564 1319 1566
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