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Applications of Saharan silver ants-inspired structures in
photovoltaic modules cooling

WU Wanchunl, HUANG J inhuaz, WEI Mingmingl, LI Dongl, XU Hual*, LU Yuehui’
( 1.School of Physical Science and Technology, Ningbo University, Ningbo 315211, China;
2.Ningbo Institute of Material Technology and Engineering, Chinese Academy of Sciences, Ningbo 315201, China )

Abstract: Heating in solar cells has significantly negative effects on the conversion efficiency and reliability,
resulting in a shortened lifetime. According to the analysis on the solar spectra in which silicon solar cells work,
this paper proposes a thermal management strategy inspired by Saharan silver ants. The biomimetic structure is
composed of an oxide-metal-oxide (OMO) and a micro/nano-structured polydimethylsiloxane (PDMS) film. It
can radiate heat through thermal radiation while reflecting the near-infrared sunlight to cool the surface
temperature. Theoretical calculations reveal that the temperature of solar cells can be reduced by about 7.2 K
when applying the biomimetic structure to photovoltaic modules, which provides a new method for thermal
management of photovoltaic modules.

Key words: solar cells; radiative cooling; thermal radiation; radiative heat transfer; thermal management



