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As reg 3s named ‘steprod’, it is a very
comphcate part 1gs on the rod must be studied carefully
to guarantee a hlgh level of pressure field surroundmg fluid and, on the other hand, to limit
spurious resonances close to the main one, Wthh may be generated by the complex geometry.
Finally, also the geometry of the reactor was deeply analyzed through FEM and special features
were developed to reduce the transmission of undesired vibration along the flow-cell walls
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2h efficiency and power. The

s led to important modifications

of mechanical parts with respect to
standard technology. It’s not possible to
analyze all of them, since they’re
confidential details of the project.
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STRUCTURAL-
ACOUSTIC
RESULTS

Moreover, a vibration map
of the entire structural
domain 1is reported, at
resonance frequency: it’s
clear that the sonotrode
vibrates with amplitude
much higher than the flow-
cell, as desired

freq(26)=20050 Hz Volume: Displacement magnitude (um)
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5> STRUCTURAL-
ACOUSTIC —
RESULTS

In the acoustic domain it’s
possible to check the
ultrasonic field pressure
amplitude : SMpa are
available at 20kHz (with
max values close to the
rings), which 1s enough to
get very strong cavitation

phenomena in the fluid,

as required for industrial
applications
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high pressure high flow
/ Typical values for air speed and pressure were used, accordingly to the type of system.




THERMAL ANALYSIS RESULTS

Some simplification were considered in the model, neglecting many parts that are not significant for the
thermal analysis. Only the converter was considered , and a dissipation heat source was considered in the
piezo-ring volume, corresponding to 30W (2% losses at 1.5kW operating power).

The following are reported for both standard and new solution :

- 3D air flow maps

- 3D air velocity maps

- Temperature maps

Streamline: Velocity field

Streamline: Velocity field
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THERMAL ANALYSIS RESULTS

Campo di velocita (m/s)

Campo di velocita (m/s)
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Surface: Temperature (degC) surface: Temperature (degC)
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Moreover 1€ I 12S Op eratmg temperature value to
about half compare to the old one, allowing higl er level of continuous operating power.
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