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Effect of piezoelectric excitation on jet fragmentation

In vacuum environment
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Abstract ; Aiming at droplet generation technology in vacuum environment, the effects of piezoelectric
excitation waveform, frequency and displacement on jet fragmentation were studied by experimental re-
search. The results show that after the piezoelectric excitation of 3 pm is applied to the jet with diameter
0.5 mm at the theoretical optimal frequency,the breaking distance of the jet is shortened to about 90 mm.
Compared with the sinusoidal and triangular waves, the jet breaking distance obtained by square wave ex-
citation is the shortest. Near the optimal frequency, with the increase of excitation frequency, droplet di-
ameter decreases,and jet breakup length decreases first and then increases. With the increase of piezoe-
lectric displacement amplitude ,jet breakup length decreases slightly. It is found that under the action of
piezoelectric force ,the excitation frequency has the great influence on jet characteristics, and the frequen-

cy corresponding to the shortest breaking distance is larger than the theoretical optimal frequency. The
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parameters such as excitation waveform and displacement amplitude have relatively small influence on jet

breaking characteristics.

Keywords ; droplet generator; vacuum environment ; piezoelectric excitation ; experimental measure-

ment ; jet fragmentation
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Fig.1 Droplet generator structure
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Fig.2 Piezoelectric device and signal control system
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Fig. 3 Liquid vacuum injection test system
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Tab.1 Typical test conditions and results
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mm JE/Pa
( m-*s - ) kHZ wm mm

0.5 2 7.0 32 - B - R
0.5 2 7.0 32 3.0 i 3.0 90.0
0.5 2 7.0 48 0.5~6.0 HFi 3.0 -
0.5 1 6.9 350 3.1 i 3.0 90.0
0.5 1 69 50 3.1 IEE# 3.0 96.0
=¥ 3.0 99.5
EsZy 3.0 120.6
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E3Z 3.0 88.1
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0.5 1 69 50 3.1
0.5 1 6.8 40 2.2
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Fig. 4 The influence of piezoelectric excitation

on the vacuum jet shape
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Fig. 7 Jet shape corresponding to excitation waveform
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Fig. 10 Jet shape corresponding to excitation frequency
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Fig. 11 Effect of excitation frequency on droplet size
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