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by thin-film cadmium telluride (CdTe) modules.
Glass-glass c-Si modules are emerging quickly, with
fm bifacial glass-glass modules expected to hold ~70%
market share by 2030. The upper end of the c-Si
glass fraction range Solar Power Fact Book, 11th
Mol L Edition: Volume 1???Photovoltaics (PV). EPRI, Palo
Alto, CA: 2021. 3002018765. EPRI, Alliance

A bifacial PV module can be characterized using
single-sided indoor current???voltage
measurements. This method is simulated and
validated with measured data. It is helpful in
predicting the behaviour of a bifacial PV ???
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and bifacial- PV modules at three different roof
slopes 157, 30?7 and 457 for on-site renewable
energy generation and EV charging in a Sweden
building. It is found that bifacial PV system with a
roof angle of 45? results in the shortest payback
period of 7.3 years.

Planting white or light-colored pollinator plants can
increase the amount of sunlight reflected off the
ground or albedo. Using bifacial modules in
conjunction with such high-albedo vegetation can
boost the performance of a solar power ??7?

While bifacial PV modules aren"t a new invention,
they are relatively new to utility-scale solar arrays. It
is projected that bifacial installations will constitute
up to 40% of new deployments by 2025. So let's
look at how they differ from other modules. Bifacial
PV panels differ from conventional monofacial
panels in their design and
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W Herman: "Performance characteristics of bifacial
PV modules and power labelling”, bifiPvV2017
workshop, Konstanz, October 2017. [3] D Brearly:
"Bifacial PV Systems", Solarpro magazine Issue
10.2, Mar/Apr "17 [4] ???

for Photovoltaic (ITRPV) projecting a market share
of 85% for bifacial PV cells by 2032. This study
highlights the research on bifacial PV technology
during the last 13 years and also discusses future
trends and challenges. Furthermore,
recommendations are made to ensure the
bankability and scalability of bifacial PV modules. 1
INTRODUCTION

The increasing proportion of bifacial photovoltaic
modules (Bi-PVM) in new projects makes the
operation of photovoltaic system (PVS) more
complicated, and it is difficult to accurately predict
the power of the PVS. To solve this problem, this

paper proposes a hew power prediction method for
PVS based on Bi-PVM. Firstly, the equal proportion
digital twin model of ???
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When the distance between the module rows is

@ , _— fixed at 2.5 m, the bifacial gain for the PV modules
. | J eﬁ in a PV array with 5 x 11 modules is presented in
BNy N Fig. 21 [50]. The performances of the modules at

the edge and at the center of the field vary from
31.41% to 27.72%, which are obviously lower than a
stand-alone bifacial module (33.85%).

Bifacial technology is attracting the attention of the
photovoltaic community. Although considered
premature, research and development activities still
need to be carried out to improve bPV performance.
In addition, the need ???

Compared with typical mono-facial photovoltaic (PV)
| 5’_pﬁ. solar modules, bifacial solar modules can make full
use of reflected or scattered light from the ground
and the surroundings to yield more electrical

energy. The electrical energy on the rear side

depends on multiple factors, such as the IV
parameters of modules, packaging materials, and
installation circumstances. In ???
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To fully exploit the advantages of bifacial PV (bPV)
modules and understand their performance under

|
.

real-world conditions, a comprehensive investigation
was conducted. It was focused on bPV installations

I}
i

with some mounting constraints, as in industrial
rooftops, where the ideal high module-to-ground
height for optimal bPV performances is not feasible
due to ?7??

v

The report also found that the pace of new solar
additions means that there will be two terawatts of
cumulative global solar PV capacity by the end of
2024???a rapid doubling of the one-terawatt mark
reached in 2022. By 2028, the world ???

Bifacial photovoltaic cells, modules, and systems
are rapidly overtaking the market share of
monofacial PV technologies. This is happening due
to new cell designs that have replaced opaque,
monolithic back surface foil contacts with isolated
contacts, which allow light to reach the cell from the
rear side. Minor adjustments to cell processing
steps have resulted in ???
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Bifacial Modules. DiOrio, N.; Deline, C. (2018).
Bifacial Simulation in SAM. Presented at Bifi PV
2018 Workshop, Lakewood Co.
NREL/PR-6A20-72360 The Effect of Short-term
Inverter Saturation on PV Performance Modeling.
EPRI Technical Report 3002018708 . ??7?

: Electric Power Research Institute, "Renewable
Energy Technology Guide: 2010", Technical Report

- jmzv:hﬂ ‘ 1019760, December 2010. For bifacial PV
EnerayStotoge sytem= [ modules: The installation shall consider the

o

l I

Power Conversion
System
Sigestae

optimization of the height above ground, ???
.-
R —
Bifacial PV modules, as shown in Fig. 1, are
[ ; ‘| designed to capture sunlight on both their front and

rear surfaces, utilizing direct sunlight and the light
' that reaches the rear surface through
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Bifacial PV modules generate more energy on the
same module surface through a solar-active rear of
the panel due to the reflectivity of the surrounding
surface. With installation and BoS costs being at the
same level, this leads to a higher yield that normally
exceeds the higher cost of bifacial modules. In
addition, bifacial modules are

The Bifacial STC can be approximated for current
and power values as 127% of the STC values.
Optimizing and Estimating the Bifacial Energy Yield:
Bifacial modules, unlike traditional PV modules, are
able to capture light on the front and back surfaces
of the module. The total energy output of the
module can be given as E Total = E Front + E Back

A bifacial solar cell (BSC) is any photovoltaic solar
cell that can produce electrical energy when
illuminated on either of its surfaces, front or rear. In
contrast, monofacial solar cells produce electrical
energy only when photons impinge on their front
side. Bifacial solar cells can make use of albedo
radiation, which is useful for applications where a lot
of light is reflected on surfaces
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The report confirms that bifacial tracking systems
currently dominate the utility-scale PV market, with
bifacial cells being used in over 90% of modules
sold and more than 60% of the market share

Work scopes in this area include PV modules,
inverters, racking/tracking systems, connectors,
electrical enclosures, and other balance-of-plant
components. Highly instrumented and Bifacial PV
Modules???Cost, Performance, and the Section
201 Tariff 3002018725 Renewables Insights: Solar
PV Cost and Performance Trends From 2019

Air Cooling
Energy Storage System

We describe the general properties of the
e state-of-the-art bifacial module, review the different
bifacial solar cells and module technologies
available on the market, and summarize their

average costs.
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The 50% bifacial gain for idealized standalone
modules predicted by Cuevas et al. [4], however, is
not always achievable in practice; thus, some of the
highly optimistic projections regarding technology
adoption may not be realistic.For example, intrinsic
7 non-idealities, such as self-shading, can reduce the

l
} bifacial gain to less than 10% [11].
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Interest in bifacial modules has rapidly increased
over the past decade due to their ability to generate
more power than conventional monofacial
photovoltaic (PV) technology as they can absorb

Bifacial photovoltaics (BPVs) are a promising
alternative to conventional monofacial photovoltaics
given their ability to exploit solar irradiance from
both the front and rear sides of the panel, allowing
for a higher amount of energy production per unit
area. The BPV industry is still emerging, and there
is much work to be done until it is a fully mature ???
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One method for exploiting albedo-based power
generation is the bifacial solar module (BFSM). It
includes information on the bifacial solar module's
energy, electrical and exergy efficiency, thermal
exergy, and environmental analysis. The study
contrasted the outcomes of the BFSM's east/west
and north/south orientations. BFSM has been
applied on ??7?
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BiPVS utilizes bifacial PV modules to replace
traditional shading components. The modules are
vertically mounted alongside the window. On the
one hand, this approach avoids the problems of
dust pollution and snow coverage on the PV
modules since the snow would fall down due to
gravity, and the dust can easily be flushed away by
the rain.
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