
Indoor light energy collection and
storage

Can energy harvesting be used for indoor applications?

Moreover,harvesting energy from light has demonstrated its capability as a means to achieve battery-free

applications ( Brunelli et al.,2009,Wang et al.,2016 ). However,when it comes to considering energy

harvesting for indoor applications,the difficulty in characterizing the harvestable power becomes substantial.

 

Is there a model based evaluation of harvestable energy from indoor light?

This article describes a simple and reliable methodthat provides a model-based evaluation of the harvestable

energy from any real indoor light environment. This method uses 'real condition' indoor light spectral

measurements with a spectrometer as well as 'controlled condition' optoelectrical characteristics of the

photovoltaic solar cells.

 

Is indoor energy harvesting the future of telecommunications?

These fields are not completely independent,and recent studies show that indoor energy harvesting is a great

candidatefor answering the energy challenges of future generations of telecommunications,namely 5G and

6G,ideal for internet-of-things (IoT) scenarios,i.e.,smart homes,smart cities,and smart factories.

 

Can indoor light be used as a new energy source?

Calculations validated using an instrumented energy harvesting prototype. Indoor light can be used as a new

energy sourceto power &#181;W low consumption wireless sensor networks (WSNs),but for wireless

electronic devices consuming tens of mW,it is still challenging.

 

Are photo-rechargeable batteries suitable for indoor applications?

Photo-rechargeable batteries (PRBs) benefit from their bifunctionality covering energy harvesting and storage.

However,dim-light performances of the PRBs for indoor applications have not been reported.

 

Is light energy harvesting effective?

In an indoor environment,where radiated levels are low,light energy harvesting has been identified as an

effectivemethod to provide enough power to low-power electronic systems such as wireless sensor networks (

Matiko et al.,2014 ).

The development of a technology that can efficiently scavenge energy in indoor environments, would mitigate

these limitations by replacing storage systems or extending their lifetime when coupling the energy harvesting

unit with a rechargeable battery or supercapacitor [17] nversion of otherwise wasted energy can reduce the

carbon footprint from low-power ...

As environmental protection and energy sustainability gain importance, efficiently managing energy resources

has become an urgent duty [1].Addressing climate change and the role of intelligent buildings requires
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collaboration across various industries due to rising energy costs and the environmental impact of energy

consumption [2].Studies show major potential for ...

The demand for autonomous off-grid devices has led to the development of "photobatteries", which integrate

light-energy harvesting and electrochemical energy storage in the same architecture. Despite several

photobattery chemistries and designs being reported recently, there have been few insights into the physical

conditions necessary for charge ...

This prototype is based on two GaAs thin-film solar cells providing electrical energy to the energy storage

device (here a Lithium-Polymer battery) of a consumer device like an e-ink connected device. ... On the

Feasibility of Indoor Light Energy Harvesting for Wireless Sensor Networks. Procedia Technol., 17 (2014),

pp. 343-350, 10.1016/j ...

With the fast development of energy harvesting technology, micro-nano or scale-up energy harvesters have

been proposed to allow sensors or internet of things (IoT) applications with self-powered or self-sustained

capabilities. Facilitation within smart homes, manipulators in industries and monitoring systems in natural

settings are all moving toward intellectually ...

Indoor light has a very low intensity (200-1,000 lux) compared with outdoor light (AM1.5G, 100 mW/cm 2).

This means that photo-generated charge carriers under indoor light conditions can be more affected by the

density of defects or trap sites than those under outdoor light conditions because of the relatively small amount

of carrier generation.

2. The Shockley-Queisser limit theoretical model adapted to indoor light energy harvesting During the last

decade, several studies have been conducted to compare the performance of different PV technologies under

controlled artificial indoor light single sources (Apostolou et al., 2016; Carvalho

The integration of off-grid energy sources into modern technologies, mainly within the framework of the

Internet of Things (IoT), performs a pivotal role in advancing sustainable development [1], [2].The escalating

demand for IoT services has prompted the International Data Corporation to project that by 2025, there will be

more than 55 billion ...

In addition, there is a second problem. In the case of real indoor lighting, the incident radiation is a

time-varying mixture of multiple natural and artificial direct, reflective, and scattered sources: it has to be

taken into account to have a reliable estimation of the photovoltaic cell performance based on real indoor light

illumination (Li et al., 2015, Ma et al., 2017, ...

Photo-rechargeable batteries (PRBs) benefit from their bifunctionality covering energy harvesting and storage.

However, dim-light performances of the PRBs for indoor applications have not been reported. Herein, we

present an external-power-free single-structured PRB named a dye-sensitized photo-rechargeable battery
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(DSPB) with an outstanding light-to ...

Each PV mini-module was placed on a stage inside a dark box having only an opening on its top. Through this

opening, a warm white light emitting diode (LED) was projected onto the mini-module (Figure 2).This light

source is similar in emission spectrum to typical indoor residential or commercial LED lighting sources [].The

mini-modules were fully illuminated by the light source ...

The increasing importance of clean energy as a replacement for depleting nonrenewable resources like fossil

fuels has resulted in exceptional demands for energy-collecting systems based on renewable energy sources [1,

2] anic photovoltaic (OPV) cells hold the promise of providing energy to support the Internet of Things (IoT)

ecosystem smart ...

E.g. related to energy consumption by end uses in residential sector, lighting is 18% in EU or 30% in USA

[18] It is estimated that about 18-21% of total energy consumption corresponds to lighting: A 2.5-3.5% to the

public and road and 15-18% to indoor lighting, being trade and services (7%), housing (8%) and industry

(3%). Therefore, the ...

A set of ultracapacitors were used as the energy storage device. ... Energy harvesting from hybrid indoor

ambient light and thermal energy sources for enhanced performance of wireless sensor nodes. ... Robust data

collection for energy-harvesting wireless sensor networks. Computer Networks, Volume 167, 2020, Article

107025 ...

A major contributor of energy consumption in the buildings is the lighting power. It is estimated that artificial

lighting makes up 20-60% of an office building''s electrical consumption [2]. Therefore, there is great potential

for energy saving ...

In particular, indoor thin-film photovoltaics can integrate with electrochemical energy storage device, such as

rechargeable batteries and capacitors to form photo-rechargeable systems (Fig. 9) [81, 82]. On one hand, those

devices can convert weak light into electrical energy under low light intensity.

In the future, through research, an effective energy collection, transportation, storage, and conversion

technology will be formed, which will lay the foundation for Lunar/Martian AM. ... Conversion of solar

energy to heat requires a light-absorbing material, ... T a, if the collector is mounted freely or equal to the

indoor temperature, ...
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An energy harvester is the best way to avoid having to use primary and secondary batteries. Thermal,
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vibration, solar, and wind energy are among the energy collection methods being investigated by researchers.

Indoor light, which is a mix of artificial light and...

This project is targeting to the ambient light energy, specifically, indoor light energy. The goal is to develop

an energy harvesting circuit system that can effectively and efficiently transfer the energy from an PV cell or

PV panel to storage element such as capacitors and batteries. 2 Figure 1.1 Solar energy harvesting system
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