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A Design of Automatic Aerosol Counter in
Expansion Type to Lower Pressure

By Hirokazu KoBavasHl, Tatsuo ENpoH and Choji MaGoNo
Department of Geophysics, Faculty of Science, Hokkaido University, Sapporo
(Received July 11, 1974)

To record the time change in aerosol concentration during snowfall, an automatic
equipment with high time resolution and with simple construction was designed. It
has only one electromagnetic valve. The valve is mounted between a cloud chamber
and pressure decreasing box, being periodically closed and opened during the continu-
ous suction for a suitable time intervals in accordance with expansion ratio. By the
alternatively switching, introduced air in cloud chamber periodically expanded due
to the resistance of air flow through a small inlet orifice. The concentration of fog
formed on aerosols due to the expansion was measured by means of the extinction of
light beam, and recorded in forms of pulse by a pen recorder. The height of pulse is
converted to aerosol concentration, being calibrated by an aerosol counter called “small
particle detector” of Gardner Inc.

Measurable concentration ranged 3X10% to 10° per cm® and the time resolution was
10 sec. The equipment worked stably under various conditions. A few problems for the
moist supply and the stability of recording system are remained.
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Fig. 1. Measuring system and time charts.
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1. Electric source circuit for light emission
diorde (LED).

2. Bridge circuit for CdS light sensor. Fig. 3. Calibration curve from reading of

3. Switching circuit for electromagnetic valve. out put to aerosol concentration,

Reading of output
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Fig. 4. Measured examples.

cordinate : concentration of aerosol abscissa: time
a; An arrow indicates the duration of snowfall.
b: A record in 0500-0600 in calm fine morning.
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