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Abstract: Energy use in the building sector continues to grow and the increasing trend could be a serious
problem. Photovoltaic (PV) modules, which have emerged as a solution to this problem, are now
becoming one of the popular renewable energy sources that convert solar energy, an infinite resource,
into electricity, and related research and application cases are increasing. In recent years, there has been
a surge in research to induce the reduction in building energy by applying PV modules as building
envelopes, and much attention has been directed towards bifacial PV modules, a structure that improves
power generation efficiency. Since bifacial PV modules have two layers of PV cells and show higher
power generation efficiency compared to the existing monofacial PV modules, the value of bifacial PV
modules is considered to be high. Thus, this study aims to derive the research trend of bifacial PV
modules and recommend future research directions by analyzing research on bifacial PV modules that
are applied as building envelopes. To do this, this study analyzed the trends of bifacial PV modules
based on the research on bifacial PV modules conducted in Korea, and the conclusions are as follows:
1) The efficiency of bifacial PV modules is higher than that of conventional monofacial PV modules,
but the number of studies on their application as building envelopes is significantly insufficient. This is
because monofacial PV modules have been popular and widely spread, thereby capturing a large share
in the related markets, and this has led to the lack of awareness of bifacial PV modules. 2) Previous
research on bifacial PV modules applied to building envelopes has focused on power generation
efficiency. Thus, performance evaluation has been performed only with simple fixed types, so accurate
verification of bifacial PV modules has not been conducted. Some studies have shown that bifacial PV
modules of the movable type have high power generation efficiency, but even in these studies, there are
research limitations in that the performance evaluation is carried out without considering the energy for
moving. 3) We analyzed that the previous studies have limitations in that they do not closely examine
the high heat generated by attaching PV cells to both sides of the bifacial PV module and the economic
feasibility is also not assessed. In this regard, future studies on bifacial PV modules applied as building
envelopes should avoid simply verifying the power generation efficiency. Moreover, it is necessary to
advance the research on bifacial PV modules by conducting a study that considers multifaceted issues
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such as attaching and controlling bifacial PV modules to movable building envelopes.

Keywords: PV module, Double -sided, Building Envelopment, Renewable Energy, Research Trends
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[Fig. 2] Front and Rear Part of Bifacial Module for Experiments
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