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Abstract

Characteristics of the twin fluid spray with ultrasonic forcing are examined in order to obtain the high efficiency of cold fog
spray of the automatic pest control machine which has been widely used for the equipment cultivation recently.

An electrostrictive vibrator of PZT BLT and a magnetostrictive vibrator of mtype with 28 kHz are applied as the ultrasonic
transducer.  All experiments are made and observed in 4 methods of spray ; a conventional spray method without ultrasonic
forcing, an indirect vibration method with ultrasonic forcing, an improving quality method by ultrasonic forced within liquid, and
a combined use method with both of the indirect vibration method and the improving quality method. In results, It was
clarified that the ultrasonic effects the atomization of spray droplets and its efficiency is about 10 % and especially much more

in the case of the combined use method.
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Fig. 1 Schematic diagram of twin-fluid nozzle
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Fig. 2 Schematic diagram of the experimental apparatus for the
vicinity region (PDA)
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Fig. 3 Measuring point of the spray
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Fig. 4 Schematic diagram of the experimental apparatus
(Malvern Sizer 2600C)
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Fig. 5 Schematic diagram of twin-fluid ultrasonic nozzle (typel, 2)
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Fig. 7 Comparison of the VMD according to the axial distance
from the nozzle tip
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Fig. 8 Comparison of axial velocity according to increasing of the
axial distance from the nozzle tip
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Fig. 9 Comparison of VMD according to increasing of the radial
distance at 300 mm from the nozzle tip
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Fig. 10 Comparison of VMD according to increasing of the axial
distance from the nozzle tip (2.5 keder, type 1)
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Fig. 11 Comparison of VMD according to increasing of the axial
distance from the nozzle tip (2.5 kglcr, type 2)
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Fig. 12 Comparison of VMD according to increasing of the axial
distance from the nozzle tip (2.5kg/cr)
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Fig. 13 Comparison of VMD according to increasing of the axial
distance from the nozzle tip (with axial fan, 2.5 kefer, type 2)
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