
Bifacial cell module efficiency

Why do bifacial and monofacial modules differ?

Challenges Higher complexity increases the number of degradation mechanisms. Monofacial modules differ

from bifacial modules mostly on the rear side,but in some cases also on the edges of the modules.

 

What is a bifacial module?

In bifacial modules,the rear side cover consists of either glass or a transparent polymer back sheet. When

backsheets are used,the module must be supported by an aluminium frame but the rigidity of the glass-glass

modules is enough that in some cases a frame is not needed and the edges are only sealed.

 

How efficient are bifacial PV modules?

Module efficiency: Bifacial PV modules are now available with up to 22%efficiencies,comparable to

traditional monofacial modules. However,there is still room for improvement,and researchers are working on

new cell technologies that could push the efficiency of bifacial modules to 25% or higher [46,135].

 

Do bifacial modules increase energy yield?

Adding complexity to a module comes with the increase of possible degradation mechanisms,requiring more

thorough testing,e.g.,for rear side PID (Potential Induced Degradation). We show that with the use of bifacial

modules in fixed tilt systems,gains in annual energy yield of up to 30%can be expected compared to the

monofacial equivalent.

 

What is the difference between a bifacial and a monofacial solar module?

The major difference for a bifacial module is that white reflectors are being included in-between the cellsso

that the front side power is not reduced due to the light escaping through the openings between the solar cells

instead of being reflected back into the module as it would in monofacial modules with white backsheet.

 

What is the power bifaciality coefficient of a photovoltaic module?

In the light of the results obtained, the power bifaciality coefficient of a photovoltaic module, measured

experimentally in real operating conditions and translated to STC, matches relatively well the value indicated

by the manufacturer in its datasheet.

Module efficiency: Bifacial PV modules are now available with up to 22% efficiencies, comparable to

traditional monofacial modules. However, there is still room for improvement, and researchers are working on

new cell technologies that could push the efficiency of bifacial modules to 25% or higher [46, 135].

Models like SAM, PVSyst and Bifacial_Radiance can assist with system design and power estimation. 1-axis

tracker validation is underway at NREL, showing good initial match with model, and energy gain of 6% and

9% annually for PERC and Si-HJT.
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Bifacial cell module efficiency

The preliminary device exhibited a photovoltaic efficiency of 23.87%. The integration of a 100 nm thick

nitrogen-doped copper oxide (N-doped Cu 2 O) layer as a hole transport/BSF layer improved the device

performance of the MoTe 2 /ZnO photovoltaic solar cell (PVSC), increasing the open circuit voltage ( V OC )

from 0.68 V to 1.00 V and, consequently, ...

Although bifacial modules have higher direct manufacturing costs, they are expected to generate 10%-20%

more power than their monofacial counterparts. Assuming an albedo of 0.2 and a bifaciality of 90%, we

expect ~18% bifacial equivalent efficiency gain from bifacial illumination. In this regard, bifacial modules are

cheaper than monofacial ...

Meanwhile, alongside the wafer surface passivation, rapid developments are taking place in the field of

bifacial cells and module. Currently, for bifacial cells, the rear efficiency can reach up ...

Here, we demonstrate efficient bifacial single-junction PSCs, guided by optical and electrical modeling of the

transparent conducting rear electrode and the perovskite absorber layer. When measured under one-side

illumination, the bifacial PSC reached front-side and rear-side efficiencies of 23.3% and 21.3%, respectively,

and the ...

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% more energy than conventional modules. Comparative

assessments also demonstrate higher energy output from bifacial modules, especially on cloudy days, with low

light intensity.

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 ...
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