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Design of light extinction liquid-borne particle
counter with dual optical path
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Abstract: Light-blockage liquid particle counter has been widely applied in the field of hydraulic pres-
sure, electric power, medicine and environment etc. In practical application, however, an impact will
be exerted on the accuracy and repeatability of measurement due to the phenomenon that particles with
irregular shapes, under light irradiation in different directions, will produce different projected area.
In this paper, a dual optical-path liquid particle counter based on light blockage is designed. Vertical
and interlaced dual optical path detection structure can help to obtain the size information for particles
in different directions and improve the result of inconsistent projected area. At the same time, consid-
ering the impact of sample concentration on coincidence error, sensing area of the sensor is defined in
accordance with the maximum particle concentration and detection range. While in consideration of the
problem that different color of the samples will affect output reference voltage of the photoelectric de-
tector, a feedback mechanism is introduced to adjust the light intensity for stabilizing the reference
voltage; and an analysis on the impact of flow rate on pulse signal through a simulation and actual
measurement in the 70pum spherical particle.
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Fig. 1 Principle of light extinction theory
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Fig. 2 Structure of light extinction liquid-borne par-
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Fig. 3 Feedback control circuitry of laser diode
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Fig. 6 Photoelectric transformation circuit
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Fig. 7 Sample control system schematic diagram
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Influence of particle pulse signal on different

velocity
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