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Analysis of Generation Characteristics of a Bifacial BIPV System
According to Installation Methods
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ABSTRACT: BIPV system is one of the best ways to harness PV module. The BIPV system not only produces electricity, but also acts
as a building envelope. Thus, it has the strong point of increasing the economical efficiency by applying the PV modules to the buildings.
Bifacial solar cells can convert solar energy to electrical energy from both sides of the module. In addition, it is designed as 3 busbar layout
which is the same with ordinary mono-facial soalr cells. Therefore, many of the module manufacturers can easily produce the bifacial
solar cells without changing their manufacturing equipment. Moreover, bifacial BIPV system has much potential in building application
by utilizing glass to glass structure. However, the performance of bifacial solar cells depends on a variety of factors, ranging from the back
surface to surrounding conditions. Therefore, in order to apply bifacial solar cells to buildings, an analysis of bifacial PV module
performance should be carried out that includes a consideration of various design elements, and reflects a wide range of installation
conditions. As a result it found that the white insulation reflector type can improve the performance of'the bifacial BIPV system by 16%,
compared to the black insulation reflector type. The performance of the bifacial BIPV was also shown to be influenced by inclination
angle, due to changes in both the amount of radiation captured on the front face and the radiation transmitted to the rear face through
the transparent space. In this study is limited design condition and installation condition. Accordingly follow-up researches in this part

need to be conducted.

Key words: Bifacial solar cell, Building integrated photovoltaic, Curtain wall, Outdoor test

Nomenclature

7, :maximum current, A
V., :maximum voltage, V
Apy PV module area, m’
G : solar radiation, W/m®
Subscript

LID : light-induced degradation
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Table 1. Comparison of steps between mono and bifacial
process for a p-type wafer

Bifacial cell Monofacial cell
Saw damage removal and wafer | Saw damage removal and wafer
cleaning cleaning
BBr; (boron tribromide) diffusion )
and in-situ oxidation
SiO,/ SiNx stack on the rear side -
Front side etch back /texturization Texturization
POCI; (phosphory! trichloride) POCI5 emitter diffusion
emitter diffusion
PECVD (plasma-enhanced
chemical vapour deposition) SiNx PECVD SiNx ARC front side

ARC (antireflection coating) front
side

Screen printing front side
electrode

Screen printing front side
electrode

Screen printing rear contact Screen printing rear contact

Co-firing Co-firing
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Fig. 1. Drawings of BIPV wall models

Table 2. Structure of Bifacial BIPV models

Type Layers

bifacial PV + 120 mm air spacer

Bifacial-White + 75 mm white insulation panel

bifacial PV + 120 mm air spacer

Bifacial-Black + 75 mm black insulation panel

Table 3. Electrical specification of bifacial modules (It is only
for front side)

ltem Rated values

Cell Type Bifacial

Si crystal Mono

Pmax 254 W

Vmp 31.01V

Imp 8.19A

Voc 38.54V

Isc 8.93A

Module efficiency 15.3%
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(a) vertical type

(b) slop type
Fig. 2. Picture of the BIPV system installation
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Fig. 3. Power output measurements during day hours
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Fig. 5. Schematic sketch (not to scale) showing various light
paths in a bifacial PV module
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Fig. 6. Electrical efficiency of the reflector type
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