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Fig.1 Linear Fresnel mirror field
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Table 1~ System parameters

LR ¢z
BEIC(LXW) K x5 imm>mm 1820x300
BEICR L6 /% 91
CPC S /% 91
CPC HE 5255 155 B /m 2.5~4.5 AJ i
CPC H 11 58 & /mm 400
POIHME HAZ SR /mm 100,2
& B AE B AR, SRR /mm 40,15
HAEEIE K /mm 200010
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Fig. 2 Schematic diagram of linear Fresnel system
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Fig. 3 Variation of relative reflectance with incident angle
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Fig. 5 Comparison between experiment and simulation
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Fig. 6  Direct solar irradiance
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Fig. 8 Comparison of instantaneous heat efficiency
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EFFECTIONS OF DUST ACCUMULATION ON REFLECTANCE AND
HEAT PROPERTIES OF LINEAR FRESNEL CONCENTRATOR SYSTEM

Yan Suying'?, Wei Zehui', Ma Jing', Wang Feng'?, Tian Rui'?, Liu Haibo’
(1. College of Energy and Power Engineering, Inner Mongolia University of Technology, Hohhot 010051, China;

2. Inner Mongolia Renewable Energy Key Laboratortes , Inner Mongolia University of Technology, Hohhot 010051, China;
3. Himin Solar Co., Ltd., Dezhou 253000, China)

Abstract: A mathematical model of the dust accumulation on the mirror field was established in order to study the dust

accumulation mechanism and the spot light loss of the linear Fresnel plane mirror with dust accumulation. The change of

the thermal properties and the relative reflectance of mirror field were studied in the linear Fresnel system with dust

accumulation. Meanwhile, the change of solar radiation at different wavelengths was measured with dust accumulation.

The results showed that the relative reflectance was decreased with the increasing of solar incident angle when the dust

density was constant. While the relative reflectance displayed a decreasing tendency when the dust density was increased

and this phenomenon was obvious when the solar incident angle became bigger. Specifically, the relative reflectance was

reduced from 0.63 to 0.24 when the dust density was 1 mg/cm’. The relative reflectance was decreased after 10 days of

natural dust deposition without rainfall, and the instantaneous heat efficiency of the system was decreased by 29.37%

compared with clean mirror filed. The dust accumulation form was changed due to rainfall when the dust accumulation

density decreased, while the instantaneous heat efficiency was decreased with the relative reflectance decreasing.

Keywords: solar concentrators; reflectance ; thermal properties; dust accumulation; linear Fresnel concentrator system





