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Abstract: A new type of ultrasonic spray nozzle was fabricated employing a piezoelectric device. The

spray nozzle was designed to disperse chemicals in a water treatment mixing tank. The piezoelectric
properties in ultrasonic spray nozzles were optimized to improve the dispersion of chemicals. The
piezoelectrics were packaged in an aluminum case with silicone resin for the aqueous solution proof
packaging. Chemicals were dispersed with high efficiency and the chemicals consumption was reduced
by the ultrasonic fine particle spraying. The concentration of Escherichia coli in mixing tank was decreased
remarkably using ultrasonic spray nozzle dispersion compared to the conventional methods.

Key words: Ultrasonic spray nozzle packaging, Piezoelectric device, Water treatment, chemicals
dispersion, Escherichia coli
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Fig. 1. (a) The structure of ultrasonic nozzle (b) Piezoelectric ceramics and nozzles
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Fig. 2. (a) The packaged design (b) Side view of packaged nozzle

Table 1. Electronic properties of PZT

Fr(KHz) ZH(SY) Fa(KHz)

Cipf)

d310"*m/V) Kp (%)

56.23 18.56 66.06

378

1465 351 58.05
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Fig. 4. (a) The resonance frequency vs. torque at various
nozzle body (b) The operating time dependence of
the resonance frequency after aging.

Fig. 5 & A2ty =g #7148t +5
FEA 259 Y

o oFE AR Y] WP R olE e 4 A

7] 918} ekFthAl AR A 25 AHE-St] #AFS

A Fig. S@elM e 259 733 AL AE 2

I AAFHEZ G sl EAr S} HHA

(a)

Fig. 5. (a) Chemicals dispersion without ultrasonic generation (b) Chemicals dispersion with ultrasonic generation.
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Fig. 9. Removal effect of Escherichia coli.
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