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An Experimental Study on The Effect of Ultrasonic Atomization
in Agricultural Twin-fluid Nozzle

3AE, 99 A"
J. D. Chung, Y. ]J. Lim

ABSTRACT

The objective of this study is to investigate experimentally atomization characteristics for
differently made an ultrasonic twin-fluid nozzle.

A spray system, an ultrasonic system, and three different type(Nozzle type, Tube type,
Conventional type)are made and tested by applied with ultrasonic energy .

In this investigation, the measurement and calculation of spray droplet are to analyze the
effects of ultrasonic energy on the agricultural atomization system.

Through the measurement of spray angle, spray column using , high speed camera and
PDA, it is found that nozzle type is highest efficiency than that of tube type and conventioflal
type.

It was found that the ultrasonic energy increased the atomization efficiency of spray droplets
about 9% respectively and spray angle was wide spray.

F8271e9°): Twin-fluid Nozzle(2-%# x%), High speed camera(14;% 7}ulg}), Atomization
(0] Y3}, Ultrasonic(= & 5}4)
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Table 1 Specification of horn

Name of alloy Al 7075 T651
Tensile strength 58 Kg/mr
Hardness 150 Bhn
Shear steel 34 Kg/mr
Fatigue limit 16 Kg/mi
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Fig. 1 Design of horn mounted in nozzle.
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Fig. 2 Design of horn mounted in tube.
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Fig. 3 Photograph of decomposed
horn mounted in nozzle.

Fig. 4 Photograph of decomposed

hormn mounted in tube.
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Table 2 Specification of bolted Langevin

transducer
Model Name 2328PC
Working voltage(V) AC 220
Frequency extent(kHz) 25~31
Out PutMax (W) 600
Type BLT
Capacitance(pf) 3150
Electricity input (W) 200
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Fig. 5 Photograph of injection nozzle

and connection part.
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Fig. 6 Detail drawing of nozzle part.
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Fig 7 Schematic diagram of the

experimental apparatus.
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Fig. 9 Schematic diagram of PDA.
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Fig. 11 Comparison of spray angles.
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Fig. 12 Atomization phenomenon
with ultrasonic waves in tube.

Fig. 13 Atomization phenomenon
with ultrasonic waves in nozzle.
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Fig. 14 Photograph of
column phenomenon with ultrasonic

atomization

waves in tube.

Fig. 15 Photograph of
column

atomization
phenomenon with

ultrasonic waves in nozzle.
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Fig. 16 Shape
with ultrasonic waves in tube.
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Fig. 17 Shape of droplet

with ultrasonic waves in nozzle.
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Fig. 18 Comparison of spray columns.
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