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Objective

Particle sampler prototypes that incorporate measurement crystals, reference crystals, forced airflow.  Build and test prototype(s), and 50-unit production run.  

Requirements and specs

· Must not induce charge polarity on airflow particulates

· Must maintain temperature gradient between temp source and cool crystal only.  Block material should not raise in temperature (maintain targeted thermophoretic field). Outboard side of crystal needs to be maintained as close as possible to ambient temp.  (A fixed value, or change with environmental condition?).

· Distance between crystal surface and temp source (currently 25um wire) must be 1/2mm (taken as 0.020” ± 0.002”).

· Crystals must be held fixed by a 1mm-wide band around their circumference.

· Electrical contacts are required to both sides of the crystal as it’s held.

· Airflow gap must be at least 0.032” high (and inherently less than twice the distance between the crystal and temperature wire required above, currently 1/2mm).

· Design should allow for fabrication of 50 production units at a target cost of $500 each.

· Crystals and wire need to be serviceable for test measurements in lab (triple crystal unit)

· Single crystal unit must take measurements and reference crystal conditions in situ.  (Single crystal unit goal is to reduce data collection effort.  Can this be achieved in a different way?).

· Crystal must be “sealed” around its edges to airflow (or?) prevent particle accumulation to the crystal’s backside.

· Same spacing and tolerance requirements for 25um-wire placement as previous mini mandolin project.

· Crystals needed symmetrically on both sides of temperature source (25um-wire), one side of which should accommodate optical probes.

Comments and hints

Use RP machines for production runs of 50 units.

Questions

1. Is a thermal electric cooling (TEC) device effective or needed at crystal backside?  

2. If too much heat is generated (temp gradient degraded by crystal heating) by four passes of the 25um wire, will fewer passes be better?  

3. With fewer passes of heater wire, how would the smaller temperature zone affect percentage of particles collected?

4. If the flow channel is 0.032” in height as opposed to 0.040 does a faster flow rate cause difficult problems upstream?

5. How can the 25um wires be placed independently in parallel?  Or independently in series (for continuity assurance)?

Time and money

“Sooner than later”; need tested by mid March 2003.  Working off grant funding, need to consider both development effort and future production costs.

Project deliverables

1. Particle sampler with three crystals.

2. Particle sampler with one crystal and one reference crystal.

3. Production of 50 units (single or triple?)
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