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Can solar PV and hydropower improve the energy situation in Togo?

With a three rounds Delphi method,the study captured the view of key stakeholders on the subject matter. It
has been concluded that increasing the share of RE,namely solar PV and hydropower,could significantly
improve the energy situation in Togo. This could be through the installation and development of small-scale
solar plants and hydropower.

How do energy systemswork in Togo?

Energy systems in many countriesincluding Togo,is illustrated by a balance between centralised and
distributed energy system- which is mostly used nowadays to improve energy reliability and independence by
providing a more stable electricity supply (Kursun et al. 2015; Liu et al. 2019; CEET 2020; SOFRECO 2010).

What will be anew power plant in Togo?

Another addition will be the planned coal-fired thermal power plant,the international and regional connection
program with 2 transmission lines of 330 KV and 4 transmission lines of 161 KV ,the construction of a10 MW
solar plant in Mango,and 5 MW in Kara (Togo PND 2018).

How much power does Togo produce a year?

Currently,Togo has 230 MW installed generating capacity that produces 1,600 GWhof power annually,of
which,65 MW of Nangbeto hydroelectric power is operated by the Benin Electricity Community (CEB,a
jointly operated public entity between Togo and Benin in charge of generation) installation in Lom& #233;.

Will Togo achieve universal electricity access by 20307?

Based on the literature,the Togolese national development plan,and discussions with the key energy sector,the
government is now conscious of the situation and is taking initiatives to increase electricity accessin Togo and
plans to achieve universal access by 2030(Togo PND 2018; AT2ER 2019).

What is the rate of accessto electricity in Togo?

The rate of access to electricity in Togo is increasing (from 17% in 2000 to 45%in 2018),but with large
differences between urban (access rate = 88.8%) and rural areas (access rate = 8%) (Energypedia 2020). Total
electricity production in 2018 was 385.62 GWh between the Electricity Company of Togo (CEET) and
Contour Global Togo (CGT) asshownin

Although the large latent heat of pure PCMs enables the storage of thermal energy, the cooling capacity and
storage efficiency are limited by the relatively low thermal conductivity (~1 W/(m ? K)) when compared to
metals (~100 W/(m ? K)). 8, 9 To achieve both high energy density and cooling capacity, PCMs having both
high latent heat and high thermal ...
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One of the most efficient methods of storing thermal energy is phase change material (PCM) which allows the
use of latent heat to storage therma energy [30]. Therefore, latent heat thermal energy storage systems
(LHTES) are of great importance in various fields such as solar energy, waste heat recovery systems, and
green buildings[31]. PCMs....

PCMs are functiona materials that store and release latent heat through reversible melting and cooling
processes. In the past few years, PCMs have been widely used in electronic therma management, solar
thermal storage, industrial waste heat recovery, and off-peak power storage systems [16, 17].According to the
phase transition forms, PCMs can be divided into ...

This study presented the view of key stakeholders in relation to renewable energy development (mainly solar
and hydropower) in the energy mix of Togo, highlighting the current energy situation and actions planned for
the...

Some of the country"s flagship renewable energy projects include Blitta's PV plant, one of the largest in West
Africa. It currently produces 50 MW, but this capacity is being expanded to 70 MW. There is aso the
Dapaong solar power plant, under construction in northern Togo. This plant should produce 25 MW and have
a40 MWh storage system.

Demand for electricity in Togo has increased rapidly in line with economic growth, but energy production
capacity remains insufficient to trigger structural transformation and private sector development. The progress
made and the favourable outlook should help to achieve universal access to electricity, which the authorities
have set for 2030.

The incorporation of PCMs improves the performance of energy storage systems and applications that involve
heating and cooling. The most widely studied application of PCMs has been in building works undertaken
25& #176;-60&#176;N and 25& #176;-40&#176;S, with a focus on enhancing building energy efficiency in
the building envelope to increase indoor comfort and reduce ...

Feng Guohuii et al. [7] studied the heat release performance of phase change energy storage water tank under
various factor is found that the therma conductivity of Phase Change Material increases by
0.1W/&#239;& #188;"m& #194,& #183; k& #239; & #188;? and saves about 50% of the heat release time.As can
be seen from above, domestic and foreign research on phase change ...

An energy storage system is an efficient and effective way of balancing the energy supply and demand
profiles, and helps reducing the cost of energy and reducing peak loads as well. ... Sustainability has greatly
improved as a result of these changes. It is important to note, however, that energy demand and production

profiles do not always ...

This paper reviews cascaded or multiple phase change materials (PCMs) approach to provide a fundamental
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understanding of their thermal behaviors, the performance in terms of heat transfer uniformity, and the
influence of input parameters and different geometrical containments on the performance of latent heat
thermal energy storage (LHTES) systems. . ...

The implementation of phase change energy storage technologies spans multiple sectors, including building
energy management, industrial applications, concentrated solar power, and electric vehicles. In residential and
commercial buildings, PCMs can be incorporated into building materials like gypsum boards or insulation.

Encapsulation is the process of engulfing solid materials, liquid droplets, or gases in a compatible thin solid
wall. The materia inside the capsules is referred to as the core, interna phase, or fill, whereas the wall is
called a shell, coating, or membrane (Ghosh, 2006).Normally, encapsulation materials are classified as
nanocapsules, microcapsules, and macrocapsules ...

Phase change material based advance solar thermal energy storage systems for building heating and cooling
applications: A prospective research approach. The effectiveness of PCM in building heating & cooling,
advanced research in composite PCM for building applications (PCM based water heating, PCM integrated
PCM/PVT) isdiscussed.

Phase change materials (PCMs) allow the storage of large amounts of latent heat during phase transition. They
have the potential to both increase the efficiency of renewable energies such as solar power through storage of
excess energy, which can be used at times of peak demand; and to reduce overall energy demand through
passive thermal regulation. 198.3 ...

One of the largest solar plants in West Africato deliver clean energy to nearly 160,000 Togolese homes and
businesses. Abu Dhabi, United Arab Emirates, 22 June, 2021 - The government of Togo has inaugurated one
of the largest solar projects in West Africa and the first renewable energy facility in the country.The now fully
operational 50-megawatt (MW) ...

The chapter would help researchers in better understanding on solar power production, water heating systems,
and solar cookers employing PCMs for marketable growth. ... The scientists found that the adoption of such a
phase change energy storage (PCES) device had a good effect. Backscattering of solar radiation out from solid
state PCM wasa. ...

1. The field of phase change energy storage exhibits significant advancements due to its ability to optimize
energy efficiency, 2. it provides versatile applications in thermal energy systems, 3. the technology is
continuously being refined to increase efficacy and sustainability, 4. its integration with other renewable
energy sources has opened new pathways for energy ...

Concentrated solar power (CSP) technologies are seen to be one of the most promising ways to generate
electric power in coming decades. However, due to unstable and intermittent nature of solar energy
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availability, one of the key factors that determine the development of CSP technology is the integration of
efficient and cost-effective thermal energy ...

The need for introducing TES is to meet the energy production and energy consumption by storing cold/heat
energy and release it when required. PCM for TES is an effective way for energy utilization in buildings. ...
The development of a finned phase change material (PCM) storage system to take advantage of off-peak
electricity tariff for ...

Phase change energy storage technology (PCES) refers to a system that utilizes materials undergoing phase
transitions to store and release energy efficiently. 2. This technology primarily features paraffin waxes or salt
hydrates, which change state at specific temperatures, thereby absorbing or releasing thermal energy.

Thermal energy storage (TES) using phase change materials (PCM) have become promising solutions in
addressing the energy fluctuation problem specifically in solar energy. ... However, such an approach is
applicable in the energy production sector [187]. Thermal energy storage systems that employ both sensible
and latent storage technologies, on ...
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