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m Problematic:

m What is the effect of nozzle voltage on the jet shape and stability?
m Methodology: Numerical Simulation (Y8 COMSOL. )

m Achievements: Validated non-linear modeling of EHD jetting
m Outlook: How to control the output of particulate electrified jet?
m Drawing flow diagram: jet vs cone-jet

m Stability of the jet: droplet size s s

Dimensionless simulations

Jet interface evolution Voltage effect on final shape
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Operating Principle
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Experimental Setup Metal Partid@mﬁl@g@éﬁn Acoustics On
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High-throughput droplet generation and microwave resonator
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<Electric field distribution>

<Real part>

A new miniaturized resonator is developed not only for heating
but also for sensing

The electrical field is
concentrated in the gap
between a central conductor
and an outer wall.
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Ethanol contents (Vol %)

Validation of new developed MW resonator for sensing in nano-liters range
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<Complex permittivity >
The complex dielectric permittivity (€’, €”) is successfully extracted from
the resonance behavior based on the resonance frequency and quality

<Smith chart>

<Set up for static sensing>

Various concentrations of water-ethanol mixtures were loaded through a
@ 80 um capillary in a critically coupled system. (Loading volume: 5 n{)

10.37 ‘IDEE 1939 1040 ‘ICld-l ‘IDIZ 1043 1CI-M 10.45

factor (Max. error: 12 %)

: 10.4933 T T T T T T -32
= e Different volume § vibration i -
— 2% concentrations 1049324\ F36 g
a A o | :
— &8 N o \ [ . S
T / ©
— 78% — © 10.4931 4 L-40 €
e Change of = e & Draplet -J . _ 5
o 0 oA o rople e ©
~ Dielectric permittivity - /Y g
— Eon | i = 10.4930 - } \ 44 ©

= / /,! |
Water «—— Etoh 1 WaW: 10,4929 +— : : . . —+-48
-35 (\ 0.5 0.6 0.7 0.8 0.9 1.0

fr (GHz)

<Reflection spectra>
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<Set up for dynamic sensing>
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A sensor can distinguish a jet and a droplet flow by the resonance deviation
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Powder feed 3-D printer @ Empa

Axicon lens system

Optical substrate

heating system

Reactor chamber

Observation ports
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Powder feeder

Si powder (1 um diameter)
printed on paper 100 um line width

Vacuum pump

Membrane

Process

Carrier gas

Overpressure \

Valves

Powder container
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Conclusions — interesting structures but no spring!

Output:
Several publications

3 PhD thesis (1 accomplished, 2 ongoing)

Several master thesis (4 — 6)
Several students projects — educational
Increased understanding of processes

Research - Sependipity — Innovation — Engineering
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