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In this study, we developed a portable lens-free CMOS microparticle
detector that integrates the image processing for real time suspension dust
monitor. The CMOS microparticle detector is mounted on the HCPV module
for real time suspension dust monitor and receives the air suspended
particulate deposition information on the HCPV module. The research
results reveal the particulate deposition model and influence of dust
accumulation to the HCPV performance. The solar cell efficiency decreases
due to the dust deposition on the HCPV module surface and the efficiency
decreases as a function of dust coverage area on the HCPV module surface.
The module efficiency decreases 3% in the normal condition. The dust
accumulates on the HCPV module len’s surface increasing in the drizzle
condition and decreasing in the heavy rain condition. Moreover, the
operating cell temperature on the cell module is investigated by the CFD and
validated by the experiment. The temperature difference on the HCPV
module is about 10°C in the wind speed 1 m/s.

Keywords: lens-free, dust, CFD, module efficiency
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