
What are fiber-shaped solar cells 

A completely flexible fiber-shaped dye sensitized solar cell has been truly realized for the first time, due to a

novel photoanode with a TiO2 micron-cone-nanowire array structure prepared by a simple two-step process.

The TiO2 micron-cone array, made using an electrochemical method, is used as a frame for a novel

photoanode, with its roots sinking deep down into a Ti wire substrate.

Textile solar cells can be fabricated in two ways, namely from (1) Fiber-Shaped Solar Cells (FSSCs) that are

interlaced together, or (2) Planar-Shaped Solar Cells (PSSCs) that are fabricated directly on a textile substrate.

The PSSC has an easier processing via direct fabrication on a prepared textile substrate, compared to FSSC.

However, in ...

The fiber solar cells consisting of a polymeric active layer sandwiched between steel and carbon electrodes

have potential in the manufacturing of low-cost, liquid-free, and flexible fiber-based photovoltaics. Most

previous fiber-shaped solar cells were based on photoelectrochemical systems involving liquid electrolytes,

which had issues such as device ...

The efficiency of fiber-shaped solar cells was tested using a Keithley 2400 light source meter (100 mWcm -2)

with AM 1.5 solar light simulation using a model of the one sun (Oriel-91,193 have 1000 W Xe lamp and an

AM1.5 filter). A reference Si solar cell was used to calibrate the light intensity (Oriel-91,150). The EIS and

CV were carried out ...

Combining solid-state and high efficiency, perovskite solar cells are promising in fiber photovoltaics. In this

section, we present an effective method to transform perovskite solar cells into a fiber shape . 6.3.1 Fabrication

Process. Spin coating is commonly adopted to make continuous and even functional layers for planar

perovskite solar cells.

The fiber-shaped perovskite solar cell (FPESC) also works similar to PSC. The basic functioning of an FPESC

is shown in Figure 8a and the band diagram is illustrated in Figure 8b. Briefly, the excitons are generated in

the perovskite layer because of illumination. These excitons dissociate into electrons and holes and the

electrons are ...

Fiber-shaped Dye-Sensitized Solar Cells (DSSFs) represent one of the most interesting technologies aimed at

the light harvesting and the production of electricity for wearable applications. In order to boost DSSFs

commercialization, their production costs and environmental impact must be reduced. To this end, a suitable

strategy could be to ...

Wang D, Hou S, Wu H, et al. Fiber-shaped all-solid state dye sensitized solar cell with remarkably enhanced

performance via substrate surface engineering and TiO 2 film modification. J Mater Chem, 2011, 21, 6383

doi: 10.1039/c1jm00016k

Page 1/4



What are fiber-shaped solar cells 

The fiber-shaped perovskite solar cells with the unique shape and the characteristic of all-solid-state have

unprecedented potential to produce energy fibers, even energy textiles. The development of novel coating

process to fabricate uniform layers, similar as spin-coating process counterpart in planar solar cell, is key to

boost the PECs ...

Fiber-shaped organic solar cells (FOSCs) with intrinsic stretchability show great potential in stretchable and

wearable electronics applications. However, limited by the poor stretchability of small molecule

semiconductors, the stretchability of FOSCs is still not satisfied. Polymerized nonfullerene acceptors with

excellent photovoltaic ...

The fiber-shaped perovskite solar cell exhibits an energy conversion efficiency of 3.3 % and may be woven

into electronic textiles. Abstract. Perovskite solar cells have triggered a rapid development of new

photovoltaic devices because ...

Here, the progress of configurations, fabrication processes and photovoltaic performances of fiber solar cells is

summarized and analyzed to provide some ideas about ...

A perovskite solar cell fiber is created with a high power conversion efficiency of 7.1% through a controllable

deposition method. A combination of aligned TiO 2 nanotubes, a uniform perovskite layer, and transparent

aligned carbon nanotube sheet contributes to the high photovoltaic performance. It is flexible and stable, and

can be woven into smart clothes for ...

A perovskite solar cell fiber is created with a high power conversion efficiency of 7.1% through a controllable

deposition method. A combination of aligned TiO 2 nanotubes, a uniform perovskite layer, and ...

After fiber-shaped solar cells develop to a certain degree, in order to apply them in everyday life and industry,

it is necessary to develop weaved cells with large area instead of the single cell mentioned above. The

mesh-like structure can reduce the light loss by scattering to a minimum, and by combining fiber cells with

different absorption ...

For conventional fiber-shaped solar cells, conductive metal wires (i.e., Ti wire and Pt wire) are the most

commonly used electrode materials due to the high conductivity and catalytic properties. 52-55 However, its

poor flexibility, easy corrosion and heavy weight limit its further development towards wearable fiber-shaped

solar cells.

Currently, fiber-shaped solar cells are materialized in two types of solar cells, the polymer solar cell (PSC) and

the dye-sensitized solar cell (DSC), whose structures are technically feasible for transforming into

one-dimensional configuration. In this chapter, we...

The materials and structures of fiber-shaped perovskite solar cells are first introduced, focusing on the charge

transport and separation process. The realization of stretchable fiber perovskite solar cells is then presented
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through a delicate structure design. The advantages and disadvantages of such fiber perovskite solar cells are

compared ...

Fiber-shaped solar cells are promising in smart textiles energy harvesting towards next-generation electronic

applications and devices. They can be made with facile process and at low cost. Recently, fiber-shaped

perovskite solar devices have been reported, particularly with the focus on the proof-of-concept in such

non-traditional ...

Flexible fiber/wire-shaped solar cells are a kind of photovoltaic cell fabricated on wire-like substrates.

Fiber-type devices, including inorganic, organic, dye-sensitized and perovskite solar cells, have made great

progress in recent years. In particular, the energy conversion efficiency of fiber dye-sensitized solar cells has

increased from 9%. In this review, ...

Fiber-shaped organic solar cells (FOSCs) with superior mechanical stretchability are strong candidates for

portable and wearable electronic power supplies. The high flexibility and stretchability enable the device

stably to fit the body and avoid performance loss when the device deforms with irregular body movements.

The reported FOSCs with the ...

This chapter focuses on a burgeoning type of dye-sensitized solar cells (DSCs) with one-dimensional

configuration. Distinguished from the conventional planar DSC, the fiber-shaped DSC exhibits a unique

structure based on the use of fiber electrode. The working mechanism of DSC is discussed in the beginning.

Then, we discuss the fabrication and performance of the ...

The fiber-shaped perovskite solar cell exhibits an energy conversion efficiency of 3.3 % and may be woven

into electronic textiles. Abstract. Perovskite solar cells have triggered a rapid development of new

photovoltaic devices because of high energy conversion efficiencies and their all-solid-state structures. To this

end, they are ...

The fiber-shaped dye sensitized solar cell represents a promising flexible power conversion system for next

generation wearable electronics due to its facile preparation, lightweight, and good weavability. However, the

use of fiber-shaped dye sensitized solar cells is largely limited by their low power conversion efficiency and

flexibility. Herein, a flexible Pt-free fiber-shaped ...

This aligned CNT-based fiber-shaped perovskite solar cell showed an enhanced efficiency of 7.1%, which was

higher than that of fiber-shaped DSSCs and polymer solar cells reported previously (Fig. 4 l). Like planar

perovskite solar cells, fiber-shaped perovskite solar cells also suffer from the unstable property of perovskite

salts, as a result ...

The fiber-shaped perovskite solar cells achieved PCE of 5.3% under AM 1.5 illumination and apparent

efficiency of 8.4% in the diffuse model. The device design requires no transparent conductive ...
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Then, their applications in fiber-shaped energy harvesting and storage devices (i.e., solar cells,

supercapacitors, and batteries) are demonstrated. The remaining challenges are finally discussed to highlight

the future research direction in the development of aligned CNT fibers for fiber-shaped energy devices.

The fiber-shaped perovskite solar cell (FPSC) is one very important type of these architectures, as it could be a

potential power source of portable/wearable electronics. For the first time, we introduce lead acetate as the

lead source to ...

Generally, fiber-shaped solar cells [18, 20,21,22,23,24,25,26,27,28] adopt three different device structures, in

which cathodes and anodes are coaxially [29,30,31,32], twistingly or parallelly assembled. The working

principle of fiber-shaped solar cells is similar to that of planar solar cells, and the functional layers are closely

attached to ...

The fiber-shaped perovskite solar cell (FPSC) is one very important type of these architectures, as it could be a

potential power source of portable/wearable electronics. For the first time, we introduce lead acetate as the

lead source to improve the perovskite film morphology on highly curved fiber substrates and then enhance the

FPSC performance.

A high-efficiency dye-sensitized solar cell prototype has been designed and fabricated, in which the working

electrode and counter electrode are in direct contact and singly twisted. The cell is sealed in a capillary. In this

solar cell configuration, the area ratio between the counter and working electrode is extremely low which

allows the independent adjustment of electrolyte ...

Fiber-shaped dye-sensitized solar cells (FDSSCs) with flexibility, weavablity, and wearability have attracted

intense scientific interest and development in recent years due to their low cost ...

Fiber-shaped solar cells have aroused intensive attention both academically and industrially due to their light

weight, flexibility, weavability and wearability. However, low power conversion efficiencies have largely

limited their applications. Herein, a novel fiber-shaped dye-sensitized solar cell is discovered to show a record

power ...

For the first time in literature the combination of thin-film photoanode and organic dye endowed with high

molar extinction coefficient was successfully applied to achieve highly efficient long FDSSCs. This study

opens the way for further works aimed at producing low-cost and efficient long fiber-shaped solar cells based

on organic sensitizers.
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