Miniaturized cylindrical nano-DMA
of high resolving power

Juan Fernandez de la Mora, (Yale University)

and Michel Attoui (U. Paris) for nucleation studies



Objectives:

1) Minimize flow rate (hundreds rather than
thousands of lit/min) in high Re DMA

2) Yet keep high resolving power

3) Efficient diffuser to enable sonic operation
4) Clean materials and temperature control for
lon induced nucleation studies




Design criteria

1) Resolution of 50 not compromised by eccentricity
II) Expected eccentricity of 10m, hence R- R, =2 mm

i) Minimize R, while maintaining rigidity of bullet support:
R, =4 mm

V) Ryg=4mm,R=6mm, L =4 mm
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| HalfMini1 DMA. Cnitical

| dimensions: Rj=4mm; R, =6
mm (inner and outer radii);
Classification length L. = 4 mm.




DMA + vacuum cleaner
pump (1.4 kW; ~$150)




Aerodynamic performance
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Diffuser efficiency limited by modest Reynolds number

Reaching Mach = 1 not easier with small than with large DMAIr



Sonic operatiom CO»
Larger Re and smaller sound speed
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FWHM

! Vo(kV) FWHM  Resolution
Half Mini; THABr 2.126444 0.014685 68.09677
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Achieving supersaturated conditions in a sonic
DMA
for studies of ion-induced nucleation

In collaboration with Prof Michel Attoul (Paris)
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Work In progress
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Conclusions

High resolution (>50) achievable

Sonic conditions in air defeated (with one pump) by
reduced diffuser efficiency at reduced Re

Sonic conditions readily attained in €0

Sonic condition can be maintained in closed circuit via
corrugated SS tubing in cold water

Temperature and supersaturation control achieved for
precise control of supersaturation in working region.
Low flow rate achieved by miniaturization is very
helful in this respect

Measurement of critical embrio size expected soon

Versatile tool to vary vapor and ion



