The Aethalometer ™

QUICK-START” SUMMARY

What does it measure?

The Aethalometer™ is an instrument that provides a real-time readout of the concentration of ‘Black’ or ‘Elemental’ carbon aerosol particles (‘BC’ or ‘EC’) in an air stream.  These particles (“soot”) are emitted from all types of combustion, most notably from diesel exhaust.

‘BC’ is defined by ‘blackness’, an optical measurement.  The Aethalometer uses a continuous filtration and optical measurement method to give a continuous readout of real-time data.  The ‘EC’ definition is based on a thermal-chemical measurement, an analysis of material collected on a filter sample for several hours and then heated in a gas stream.  There is no accepted definition of ‘elementarity’.  Different thermal parameters as used by different EC analysis protocols will actually yield different EC numerical results, even on portions of the same filter samples.  The optical analysis for BC is consistent and reproducible.  A wide body of published research shows that the Aethalometer BC measurement is closely proportional to filter-based EC measurements.

The Aethalometer performs the optical analysis and data readout ‘on the spot’.  The results are available immediately to the user, without waiting for analysis of a sample at a laboratory.

The Aethalometer is a self-contained, automatic instrument.  It requires no consumable materials, no gas cylinders, no operator attention.  It runs automatically: plug it in, walk away.  It requires no calibration other than periodic checks of the air flow meter response.

How does it work?

The Aethalometer™ draws the air sample through the inlet port, typically at a flow rate of a few liters per minute, using a small internal pump.  The flow rate is monitored by an internal mass flow meter and is stabilized electronically to the setpoint value entered in software.

The Aethalometer collects the sample on a quartz fiber filter tape, and performs a continuous optical analysis, while the sample is collecting.  During this process, the tape does not move.  The tape only moves forward when the spot has reached a certain density.  In a city, the tape may advance 3 or 4 times per day.  In a rural location, each spot may last a day or longer.  The roll of tape contains 1500 spots.

The analysis gives one new reading every timebase period.  The user sets the timebase for the desired data rate, usually 1 to 5 minutes, although data to one reading per second are possible.  The data is written to diskette; transmitted by the COM port; and produced as an analog voltage.

Faster timebase = more rapid response, but more instrument noise.
Slower timebase = less noise, but you ‘lose’ the time details.

