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Particle size distribution estimation of dust particles using low coherence Doppler lidar
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Abstract: In this work, we propose a low-coherence Doppler lidar (LCDL) to measure dust flow at near-surface
atmosphere. High speed and resolution measurement is necessary to get dust flow distribution near the ground. Dust
flow is measured with a LCDL, and LCDL results is found good agreement in the 0-5 m/s range compared to the
anemometer. In order to investigate the effect of particle size and the mass of dust particle, a simulation of dust dispersal
and falling is conducted. The simulation results and LCDL results are in good agreement. results. So, the dust particle
size distribution can be estimated from LCDL results.
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Fig.1. Schematic of LCDL. LCDL consists of transmitting, receiving, fiber optical system, homodyne
detection, and signal processing.

Table 1 Specifications of LCDL.

Component Qualification Specification
Transmitter Center wavelength 975nm
Laser power 0.7W
Coherence length 0.8m
(Drive curent, temperature) (2A, 35°C)
Receiver Diameter of aperture 0.061m
Ligth receiving sensitivity of Blanced detector(PD) 0.75A/W@A=1.0pm
Sampling rate 250MSa/s
Sampring time 5ms
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Fig.2. Relationship between dust collection position and weight of Flour and Calcium carbonate.
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FIG.3. Particle size distribution. The vertical axis represents the number of particles, and the horizontal axis represents
the particle size.
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a) Flour flow b) Calcium carbonate flow
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Fig.4. Doppler signal of a) Flour and b) Calcium carbonate.
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