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Across Key Energy-Deficit Countries in Africa and Asia–Pacific, 716 Million People Do Not Have Access to 
Electricity (Absolute Numbers) 

Context and Situation in Africa and ECOWAS Countries

Over 80 percent) of people without electricity access live in Sub-Saharan Africa.
Within this region, the countries with the largest populations without access in terms of 
absolute numbers are Nigeria (89 million), the Democratic Republic of Congo (68 million), and 
Ethiopia (61 million). ESOF2020, Science in the City Festival Trieste, 2020 



5

Context and Situation in Africa and ECOWAS Countries

More than One Billion People Suffer From an Unreliable Grid Connection, Many of Whom
Are in South Asia and West Africa

The largest concentrations of people with unreliable grid connections are in South Asia and 
West Africa ESOF2020, Science in the City Festival Trieste, 2020 
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Context and Situation in Africa and ECOWAS Countries

ESOF2020, Science in the City Festival Trieste, 2020 

50 MW installed PV solar, at Toujounine, 
Mauritania, source: financialafrik.com
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The ECOWAS countries:

- Low electrification rate,

especially the rural regions

(around 30 %).

- Population growth very strong

and accordingly energy needs

grow at a rapid rate.

- Important resources, including

fuel and a good potential in

renewable energies.

- Lack of real data on its potential

in renewable energy and the

rate of RE in energy

consumption

- Problem of employment real

cause of migration

Context and Situation in Africa and ECOWAS Countries

Estimated Potential in RE

 hydraulic 25 000 MW

Solar radiation 5 to 7 kWh/ m2 /day

Very important quantity in biomass: 

example for Senegal: 40 Mtep as primary

energy

Wind in the coast around 6 m/s

The data presented: Warsila Group
ESOF2020, Science in the City Festival Trieste, 2020 
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Context and Situation in Africa and ECOWAS Countries
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Context and Situation in Arfica and ECOWAS Countries
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(1)

(2)

(3)

Renewable energy rate on total energy installed

Solar energy rate on Renewable energy 

Solar energy rate on Total energy
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Context and Situation in Arfica and ECOWAS Countries
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Estimated Installed Capacity of Distributed Solar PV in Selected ECOWAS Member States, 2012
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Context and Situation in Arfica and ECOWAS Countries

Solar PV field in Senegal (Macky Sall), 
source: https://laviesenegalaise.com

Source: ECREEE, IEA
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Context and Situation in Africa and ECOWAS Countries
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Deaths per Year from Household Air Pollution
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Context and Situation in Arfica and ECOWAS Countries
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Context and Situation in Africa and ECOWAS Countries

National Targets for Renewable 
Energy in ECOWAS Member 
States

ESOF2020, Science in the City Festival Trieste, 2020 



16

Context and Situation in Africa and ECOWAS Countries

Only a few ECOWAS Member 
States have targets or policies 
directed at renewable heat.

EREP Solar Water Heating Targets

As with targets for renewable heating, few policies have been developed to promote the uptake 
of renewable energy in the heating and cooling sector. Both Ghana and Senegal have enacted
mandates for the use of renewable heat ESOF2020, Science in the City Festival Trieste, 2020 
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Context and Situation in Africa and ECOWAS Countries
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Context and Situation in Africa and ECOWAS Countries

Regional shares of the 
global access deficit, in 
total and along the urban-
rural divide, 2000,
2010, and 2018
- In 2000 Africa occupied 

second postion behind 
S&E Asia except in urban 
area

- In 2010, the situation is 
reversed

- In 2018 Africa conutries
occupied around 70 %

- Why such difference in 
reducing deficit rate?

- Did the solutions are not 
adequate or did less 
investment in Africa 
compared to Asia 

- Did the funds not gone 
to targets?

Comparison the evolution of energy deficit between Africa and Asia regions from 2000 to 2018
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Total Cumulative Investments by Region (2012–2019)

Context and Situation in Africa and ECOWAS Countries
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Context and Situation in Africa and ECOWAS Countries
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Context and Situation in Africa and ECOWAS Countries

Milestones for Energy Cooperation and Integration in ECOWAS

ESOF2020, Science in the City Festival Trieste, 2020 
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Collaboration between African Research and Innovation Actors and Udine Researchers

Traditional technologies can make an important contribution to reducing 
co2 production, but they can hardly stop it. they cannot substitute fossil 
fuels entirely:

photovoltaic: only electricity, storage problem, no heat, efficiency 
problem, stability problem. Expensive.

wind: only electricity, storage problem

water: limited, big dams can destroy entire ecosystems and create political 
tensions between nations

non concentrating solar thermal: mostly low temperatures, sometimes 
very high temperatures (stagnation), technology at end of its development, 
cannot be improved any more.
concentrating solar (csp):  very expensive, example Ouarzazate. 5 times 
more expensive than pv, Trying to find and to develop new technologies.

linear mirror: simple, cheap, very long living, many different
applications always with the same instrument water or air.ESOF2020, Science in the City Festival Trieste, 2020 
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Collaboration between African Research and Innovation Actors and Udine Researchers

The Linear Mirror
Consists of mirror elements, which are mechanically connected so they move concurrently and 
reflect concentrated sun light on a heat exchanger, which remains in a fixed position.

ESOF2020, Science in the City Festival Trieste, 2020 
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Collaboration between African Research and Innovation Actors and Udine Researchers

Our goal: create a linear mirror laboratory - group at the 
university of ziguinchor

Another recent example, which we are actively developing, is the eolipile: 
would be very helpful for renewable energies
- lack of literature
Studying eolipile in our group last months: no particular inefficiency for the 
eolipile. it deserves to be studied better, an industrial product seems 
possible.
- Details in the Group presentation

ESOF2020, Science in the City Festival Trieste, 2020 
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LCPM – Ziguinchor Senegal
- Prof. Diouma Kobor
- Dr Joseph Sambassène Diatta
- Dr Sérigne Thiao

Collaboration between African Research and Innovation Actors and Udine Researchers

Udine and Trieste
- Hans Grassmann, Udine, 

ISOMORPH
- Marina Cobalt (Trieste)

African Dpa Actors
- Fairouz Malek, INP3, France

- Daniel EGBE, ANSOLE, Germany
- Ketevi Assamagan, ASP-ACP, BNL, 

USA

Permanent Members: 
- 8 professors
- 4 postdocs
- 1 Technician

Non Permanent Members: 
- 15 phD students
- 12 Master degree students
- 1 phD visiting students from partnersESOF2020, Science in the City Festival Trieste, 2020 
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Main Topics
1. Fabrication and Characterization of 

Nanostructured Materials, 
Perovskites and thin films for 
Electronic, Photovoltaic and 
Biomedical Applications;

2. Characterization and Valorisation of 
Biomass for energy;

3. Elaboration and characterization of 
clays materials for energy 
efficiency;

4. Simulation and Modelisation -
Solar Photovoltaic - Solar Thermal 
in which we are working presently 
on Linear Mirror and Eolipile

Collaboration between African Research and Innovation Actors and Udine Researchers

ESOF2020, Science in the City Festival Trieste, 2020 
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Fig. 2: Conversion of biomass into char 

Collaboration between African Research and Innovation Actors and Udine Researchers

Characterization and Valorisation of Biomass for energy

ESOF2020, Science in the City Festival Trieste, 2020 
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Construction du second biodigesteur en briques d’argile cuites

Briquettes de combustibles de résidus agricoles (coque de cajou, arachide, ..)

Collaboration between African Research and Innovation Actors and Udine Researchers

Characterization and Valorisation of Biomass for energy

ESOF2020, Science in the City Festival Trieste, 2020 
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Collaboration between African Research and Innovation Actors and Udine Researchers

Characterization and Valorisation of Biomass for energy

Biogaz

Éclairage
Fertilisant

Digestat

(Fraction résiduelle 
non dégradée)
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Collaboration between African Research and Innovation Actors and Udine Researchers

Simulation and Modelisation - Solar Photovoltaic - Solar Thermal: Example for Eolipile using 
Matlab

Or Linear Mirror
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300 mm

Fluid (Air) 

Collaboration between African Research and Innovation Actors and Udine Researchers

Simulation and Modelisation - Solar Photovoltaic - Solar Thermal: Example Numerical 
Modeling  for Eolipile using COMSOL

Geometry (2 dimensions): configuration 
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24 mm
14 mm

3 mm

3 mm

Fluid (Air) 

Collaboration between African Research and Innovation Actors and Udine Researchers

Simulation and Modelisation - Solar Photovoltaic - Solar Thermal: Example Numerical 
Modeling  for Eolipile using COMSOL

Geometry (2 dimensions): configuration 



Results
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Velocity

Simulation and Modelisation - Solar Photovoltaic - Solar Thermal: Example Numerical 
Modeling  for Eolipile using COMSOL



Results
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Temperature

Simulation and Modelisation - Solar Photovoltaic - Solar Thermal: Example Numerical 
Modeling  for Eolipile using COMSOL



Results
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Pressure

Simulation and Modelisation - Solar Photovoltaic - Solar Thermal: Example Numerical 
Modeling  for Eolipile using COMSOL
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Other activities

Collaboration between African Research and Innovation Actors and Udine Researchers

Education

ESOF2020, Science in the City Festival 
Trieste, 2020 
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Collaboration between African Research and Innovation Actors and Udine Researchers

Recent Scientific Events

ESOF2020, Science in the City Festival Trieste, 2020 
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African Scientific Diaspora Actors
- Dr Daniel Ayuk Mbi EGBE , Coordinator of AFRICAN NETWORK FOR SOLAR ENERGY

(ANSOLE)

Collaboration between African Research and Innovation Actors and Udine Researchers

Simulation and Modelisation - Solar Photovoltaic - Solar Thermal in which we are working 
presently on Linear Mirror and Eolipile

ESOF2020, Science in the City Festival Trieste, 2020 
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African Scientific Diaspora Actors
- Ketevi Assamagan, Coordinator of African School of Fundamental Physics and 
Applications (ASP)– African Conference of Fundamental Physics and Applications 
(ACP), BNL, USA

Collaboration between African Research and Innovation Actors and Udine Researchers

Simulation and Modelisation - Solar Photovoltaic - Solar Thermal in which we are working 
presently on Linear Mirror and Eolipile



Conclusion and perspectives

 Find financial supports for funding the new project;

Install Linear Mirror and Applications Group in LCPM/UASZ in Senegal;

Researchers and students exchange between UASZ, Udine, ICTP, INP3, BNL

and ANSOLE partners.

Conduct theoritical and fundamental physics studies on the solar thermal

particularly Linear Mirrors: simulation, modeling and rays incident angle

effects on the solar thermal efficiency

40ESOF2020, Science in the City Festival Trieste, 2020 
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Nanostructured Silicon: Rosina 
from LCPM

Nanostructured Silicon: Spiroconical
nanoholes from LCPM (patent AOIP 2015)

Thank You for your Attention

Enjoy Nano for Energy Conversion

Nanostructured Silicon: Rhombedral Stared 
Nanosheets from LCPM (PCT 2019)ESOF2020, Science in the City Festival 

Trieste, 2020 


