
The impact of photovoltaic bifacial
modules on power generation

What is bifacial photovoltaic (BPV)?

1. Introduction Compared to conventional mono-facial PV modules, the bifacial photovoltaic (bPV) module

could generate a higher output power per unit area as a result of electricity generation on both the front and

rear sides , .

 

What is bifacial solar PV power generation?

Bifacial solar PV power generation is one of the most promising and popular power generation technologies

for overcoming environmental pollution and energy shortages. The phenomenon of dust deposition on bifacial

PV modules greatly weakens the power generation performance and threatens safe operation.

 

How do bifacial PV modules reduce power generation efficiency?

The amount of light transmitted to the lower surfaces of bifacial PV modules can be changed by laying down

different reflective substrates (desert,grassland,lake,etc.). However,the phenomenon of dust depositionon PV

modules significantly reduces the power generation efficiency .

 

Will bifacial PV modules become the main product of mainstream manufacturers?

Not only can the upper surfaces generate power,but also,the lower surfaces can generate power through

ground-reflected and air-scattered light,which can greatly improve the overall power generation efficiency of

PV modules . Thus,in the next stage,bifacial PV modules will graduallybecome the main product of

mainstream manufacturers .

 

How bifacial PV technology is used in building-integrated photovoltaics?

Also, building-integrated photovoltaics utilize bifacial PV technology, with vertically oriented bifacial

modules used for facade integration  and as a noise barrier . Figure 11 depicts the total installed bifacial PV

plant . (a) Total installed bifacial photovoltaic (PV) plants (b) geographical spread .

 

What is the status of bifacial photovoltaic (PV) module?

TABLE 2. Status of bifacial photovoltaic (PV) module. The bifacial modules were first conceived in the 1960s

 and were deployed in applications such as space exploration,telecommunication,and rural electrification

[25,30]. However,economic and technical barriers kept them out of the mainstream.

Bifacial PV modules are mostly investigated its outdoor performance. Corrado Comparotto [10] compared the

outdoor performance of n-type bifacial PV module with different heights. Compared with the module 0 cm

above the ground, the improvement of power of irradiance was 9.7% if the module was 64 cm above the

ground.

The analysis reveals that as innovative bifacial photovoltaic systems are incorporated on a large-scale
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disruptive scenario, four main patterns emerge: economic value of solar production...

In this paper we summarize the status of bifacial photovoltaics (PV) and explain why the move to bifaciality is

unavoidable when it comes to e.g., lowest electricity generation costs or agricultural PV (AgriPV). Bifacial

modules--those that are sensitive to light incident from both sides--are finally available at the same price per

watt peak as their standard monofacial ...

A few research works have been carried out around the world on estimating the dust density and its impacts on

reducing the power outputs. In Athens, the density of dust was 1 g/m 2 in 2 weeks, and the power output of the

photovoltaic modules will be reduced by about 6.5% of the normal power outputs [[3]]  Indonesia, two weeks

of dust accumulation had ...

The bifaciality is significantly affected by the irradiance intensity and non-uniformity of rear irradiance

(NUF).Therefore, it would result in large errors with a static bifaciality when simulating the dynamic power

generation of bifacial photovoltaic (bPV) modules.

The bifacial PV system was put into operation in March 2017 and the south-facing reference module was

installed in spring 2018. The more precise DC power measurement of the five modules (reference module plus

four bifacial modules in the two specific fields SGR and BGR) was started on 19 May 2018.

A critical factor influencing the rear-surface irradiance of bifacial photovoltaic (PV) modules is the view

factor, a purely geometric parameter representing the ratio of radiant flux leaving an emitting surface and

reaching a receiving surface [4].The view factor between the solar module and the ground determines the

amount of reflected radiation received by the module''s ...

IMPACT OF BIFACIAL MODULES ON PV SYSTEM EQUIPMENT AND OVERALL DESIGN The use

of bifacial modules can impact PV system equipment and design in significant ways. Conventional racking

systems for monofacial modules include rails that cross the rear side of these panels. To optimize energy gains

in bifacial PV systems, designers need to find

The cost of electricity generated by photovoltaic (PV) systems is an important criteria that determines the

competitiveness of PV in general compared to other - fossil and renewable - methods of electricity generation

and that serves also to determine the best choice - from the economic point of view - in terms of PV module

technology and system configuration for a ...

ly bifacial photovoltaic modules accounted for as much as 48% of the power of new photovoltaic installations

in 2023, compared to 20% of new added PV power in 2022 and 11% in 2021 [IEO, 2024]. It is expected that

their share in the Polish market will exceed that of standard monocrystal-line modules, which current share is

51%, leaving
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Energy yield of the bifacial solar PV module is enhanced with the increased tilt angle, albedo and the elevation

of the solar PV module from the ground. ... This research examined the performance of bifacial solar PV

module mounted on a white painted surface, focusing on the impact of panel tilt on power generation. By

analyzing the ...

Since the PERC structure can be easily prepared as a bifacial solar cell [6], in order to satisfy the collection for

rear side yield, the traditional back-sheet was replaced with glass or transparent back-sheet  different

installation scenarios, the dual-glass bifacial modules obtain different rear side yield due to the different

reflectivity of the ground materials.

Development of a novel power generation model for bifacial photovoltaic modules based on dynamic

bifaciality ... it would result in large errors with a static bifaciality when simulating the dynamic power

generation of bifacial photovoltaic (bPV) modules. In the study, a novel dynamic bifaciality was proposed,

considering the above two factors ...

Bifacial modules are one of the older developments in solar panel technology, dating back to the 1960s. It is

also one of the latest advances to take hold. According to many experts, however, it ...

Dust accumulation on PV modules, influenced by a variety of environmental parameters, such as relative

humidity, wind speed, and particulate matter (PM) concentration, is one of the most common detrimental

factors in reducing the power output. An investigation is conducted to quantify the impact of dust

accumulation on power generation and bifacial gain in this work. ...

The estimation of energy yield in rooftop applications using bifacial PV modules is more challenging and less

understood than for monofacial-based PV modules [17], [18]. Several factors, including clearance height,

module orientation and tilt angle, rooftop reflectance, and rear-side irradiance characteristics, affect the energy

production of a ...

Compared with traditional photovoltaic (PV) cells, bifacial PV cells can generate electricity on both sides. The

study aims to research the electricity generation improvement of ...

Bifacial solar cells are found to provide higher current density and power compared to monofacial cells. Under

optimum conditions, bifacial modules offer up to 30% ...

Soiled vertical modules generally achieved higher average yield than soiled tilted modules, indicating the

significant advantage of the vertical east-west installation configuration in combating the impact of PV

soiling. The jump in the energy generation of the soiled module in July 2022 was a result of a natural cleaning

event discussed in ...

In the continuous pursuit of improving the PV conversion efficiency, bifacial PV modules have been
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developed. Not only can the upper surfaces generate power, but also, the ...

Bifacial Photovoltaic Modules: A Comprehensive Understanding Defining Bifacial Photovoltaic Modules.

Bifacial PV modules mark a significant departure from traditional solar modules. Equipped with the capacity

to generate power from both sides, they offer an enhanced capability to harness solar radiation. Working

Principle of Bifacial ...

This review comprises an extensive in-depth look at BPV applications throughout all the current major

applications, identifying studies conducted for each of the applications, and their outcomes, focusing on ...

Conversely, a contrasting trend is observed for DHI. Notably, bifacial PV modules demonstrate a slightly

stronger correlation across all configurations. The strong correlations between GHI, DNI, and PV output for

both systems are primarily due to the significant impact of the direct solar irradiation component in PV power

generation.

However, as the need for more efficient and cost-effective energy solutions intensifies, the evolution of solar

PV has given rise to the bifacial module 3,4 --a novel approach to solar energy ...

Although historically large-scale solar photovoltaic (PV) projects have consisted of monofacial modules,

bifacial modules are rapidly gaining market share [1], as several studies have shown a bifacial gain [[2], [3],

[4], [5]].Bifacial systems have been installed identically to monofacial systems, and thus the minimal

additional cost (e.g. ~3%) for bifacial modules is ...

The impact of shading on bifacial PV modules. Shading can affect the power generation of both bifacial and

monofacial solar panels. However, with bifacial panels specifically, shading provides a unique impediment to

overall power generation efficiency. This is because a bifacial model will capture sunlight from both its

front-facing side and ...

Abstract. Conventional tilted photovoltaic systems often experience reduced electricity generation and

potential damage due to snow accumulation. In contrast, vertical bifacial photovoltaic ...

Muehleisen, W. et al. Energy yield measurement of an elevated PV system on a white flat roof and a

performance comparison of monofacial and bifacial modules. Sol. Energy 209, 12-23 (2020).

The project is made up of two systems with one using monofacial PV and the second using bifacial PV

modules for power generation. Both systems are connected to the grid. ... and found that the roof

configurations have significant impacts on electricity generation through temperature [66]. Hayibo et al.

compared mono-facial and bifacial PV ...

Bifacial solar PV power generation is one of the most promising and popular power generation technologies
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for overcoming environmental pollution and energy shortages. The phenomenon of dust deposition on bifacial

PV modules greatly weakens the power generation performance and threatens safe operation. In this work, the

dust deposition laws of bifacial PV ...

cells. This study advances our understanding of the impact of snow on the power generation of vertical

bifacial photovoltaic systems in heavy-snow regions and is expected to contribute to the development of more

efficient designs in the future. Keywords: Bifacial PV module / heavy snow region / partial shading /

mismatch loss / ray tracing
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