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The object of this study was to determine the feasibility of developing a relatively low cost,
sensitive, simple and selective dust sensor equipped to air purifier to monitor and control
cigarette smoke and aerosol. The sensor’s output showed the linearity to gravimetric concen-
tration of cigarette smoke and D.O.P. particles. The linearity is safely maintained from 0.01
mg/m? to 0.30 mg/m?® of dust concentration range which is considered to be most useful and
important to control and reduce the exposure of workers to dust for protecting their health.
The mass response of this sensor was affected by several factors; such as discharge current
of charging electrode, flow rate, polarity of collecting electrode, etc. The repeated tests are
likely indicating that basic function of this sensor was related to the detection of the released
charge at the collecting electrode from the charged smoke and dust as well as the ionic current

intruding to the collecting electrode.
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Fig. 1 Cross section and layout of dust counter.
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Fig. 3 Effect of corona discharge current on a
sensitivity of counter output.
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Fig. 4 Effect of corona discharge potential on a
sensitivity of counter output.
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Table 1 Effects of polarity and potential of detector electrode on sensitivity.

Collector plate & voltage

Experimental Polarity of discharge Tonitom s
oring current from Sensitivity Notes
No. (Voltage) (Voltage)
s _ Plate connected to earth Amp. is
1 Negative (—4.0kV) oV 9.0 connected to @
s _ Plate connected to high voltage Amp. is
2 Negative (—4.0kV) (=2.0kV) 0.5 connected to @
. _ Plate connected to high voltage Amp. is
3 Negative (—4.0kV) (+2.0kV) 12.0 connected to ®
. _ Plate connected to earth Amp. is
4 Negative (—4.0kV) A% 0.1 connected to @
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Fig. 6 Minute cross section of charging and col-
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Fig. 8 Effect of kinds of dust on a sensitivity of
counter output.
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Table 2 Effects of temperature and humidity on
discharge current.

(@) Effect of temperature

Discharge potential (kV)

Temp. (°C)

3.5kV 4.0 4.5

9 270 A 712 1200

10 355 727 1210

20 440 842 1310

30 375 767 1245

40 420 812 1275

50 360 722 1155

(b) Effect of humidity

Discharge potential (kV)

Humidity
(%R 3.5kV 4.0 4.5
60 390 #A 780 1240
70 365 695 1130
80 395 695 1100
90 420 700 1090
95 440 670 1035
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Fig. 9 Effect of relative humidity on a sensitivity
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Fig. 11 Photograph of fibrous dust on the dis-
charge electrode caused with the increase
of dark current of sensor.
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