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ANSOLE facilitates human capacit y building in Renewable Energies & Water

in Africa and elsewhere . Itis strongly engaged in the implementation of the
17 Sustainable Development Goals (2016 - 2030) .You are cordially invited to
join/sponsor  this fast growing network, which applies the Second Law of
Thermodynamics in real life !

For more information visit our websites . www.ansole.org, www.ansole.com

www.baleware.org, www.facebook.com/Ansole.Africa
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ANSOLE Structure in Cameroon 2017-2018

1- International Coordinator

Institution Name Cell N° Email address
Johannes Kepler Prof Daniel Ayuk Mbi | +4917620925862 Daniel.egbe@ansole.org
University Linz, Austria Egbe

2-Regional Representative in Central Africa
Institution Name Cell N° Email address
University of Ngaoundéré | Prof.César Kapseu +237677641211 Kapseu@yahoo.fr

3-Vice-Regional Representative in Central Africa

Institution Name Cell N° Email address
University of Kinshasa Rigobertine Tati +243810691760 tatikin@yahoo.fr
DRC Kinkela

4-National Representative in Cameroon
Institution Name Cell N° Email address
University of Bamenda Claude Vidal +237674257651 kazealoyem@yahoo.fr

Aloyem Kazé

5-Vice-National Representative in Cameroon

Institution Name Cell N° Email address
Electricity Development Germaine Ashu +237699238936 germsr_b@yahoo.com
Corporation (EDC) Orock

6-Focal Points at Various Institutions
Institution Name Cell. N° Email address

University of Yaounde 1

Prof. Jean Marie
Bienvenu Ndjaka

+237677 378 474

jmndjaka@yahoo.fr

ENSTP Yaoundé Prof. George +237677700507 | gnkeng@yahoo.com
Elambo Nkeng

ENSTP 1 Yaounde Dr André Talla +237699990944 | Andre_talla@yahoo.fr

University of Ngaoundere Prof. Martin Kamta | +237677527965 | martinkamta@gmail.com

University of Ngaoundere Prof. Yves Effa +2376775390 04 | yveseffa@gmail.com

(Faculty of Sciences)

University of Buea Prof. Emmanuel +237677197576 | emmantanyi@yahoo.com
Tanyi

HTTTC KUMBA Dr. Daniel +237653471546 | lissouckdaniel@yahoo.com
Lissouck

University of Bamenda Prof. Eustace Nfah | +237691361101 | emnfah@yahoo.com
Mbaka

HTTTC Bamenda Dr. Jean de Dieu +237699656049 | nguimfackjdedieu@yahoo.fr
Nguimfack

University of Maroua Prof. Noél +237691328132 | noeldjongyang@gmail.com
Djongyang
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University of Dschang/IUT

Prof René Tchinda

+237699858481

ttchinda@yahoo.fr

University of Douala

Dr. Frédéric Lontsi

+2376776042 87

lontsi@yahoo.fr

Catholic University Dr. Jerome Ndam | +237675474146 | j.mungwe@catuc.org
Bamenda Mungwe +237696997160

PKFokam Institute of Prof. Thomas Njine | +237677625665 | njinet@yahoo.fr

Excellence Yaounde

Centre Polyvalent de Daniel Ngwanou +2377674426356 | danielngwanou@gmail.com

Formation

7- ANSOLE Young Representative (AYR) at Various Institutions

Institution Name Cell N° Email address
University of Mylene N.Mbeutoum 676266808 mmbeutoum@gmail.com
Yaoundé Husserl Tiokang 697558654 | tiokangh@yahoo.fr
University of Douala | Yolande K. Mougang 677582588 Ketchanji202000@yahoo.fr
University Institute of | Pierre Kana Donfack 694659642 pierrekana@yahoo.fr
the Coast
University of Ange Roussel Tientcheu | 695965863 mbouendeufils@gmail.com
Ngaoundéré Mbouendeu
University of Bertrand Asobo Ngonla | 675558 428 momgemma@gmail.com
Dschang Cyrille Vincelas Fohagui | 677348215 fohacyrille@yahoo.fr
Fodoup
University of Buea Ndeta Beuma'a 677642006 ndetabeumaa@gmail.com
University of Maroua | Jean Materne Ango 693700330 angomaterne@yahoo.fr
ENSTP Yaounde Bibou Nana Fernandez | 679148756 sinafer90@gmail.com
Support for
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Third ANSOLE General Assembly in Cameroon 2017, 18 December
2017, ENSTP, Yaounde

Agenda
13:00- Arrival and registration of participants Yaoundé
1400pm
Activities
14:00 pm Prayer
14:05 pm Welcome address by the Directors of ENSTP &
ISPIM

14:15pm | Welcome address and presentation of the network by
the International Coordinator of ANSOLE

14:35 pm | Report on ANSOLE activities in Cameroon in 2017
(ANSOLE Ngaoundere presents its activities)
14:50 pm Launching of CAMREN activities
15:10 pm General Debate on:

-Launching of the ANSOLE Journal
-Organization of the ANSOLECAM 2018

-Importance to be an active ANSOLE member

-etc

15:50 pm Installation by the International Coordinator of
appointed ANSOLE Focal Points (AFP) and ANSOLE

Young Representatives (AYR) at various universities

16:00 pm | miscellaneous
16:10 pm | Item 11
17.00 pm | Departure

Minutes of the meeting by:

1- Mr ASOBO Bertrand
2- Mr. Talla Armel
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Fourth African Network for Solar Energy National Conference in
Cameroon ( OLE 2017), 19 December 2017.
Advanced School of Public Works (ENSTP), Yaounde

Venue: Salle des Réunions, Batiment A

Programme
Tuesday, 19th December 2017
07: 30 am Registration All participants
Opening Ceremony moderated by ANSOLE Dr. Claude Vidal Aloyem Kazé
National Representative in Cameroon
08:00 am | Welcome of President of ANSOLECAM 2017 and | Prof. George Elambo Nkeng
Director of ENSTP
08:10 am | Welcome of Co-organiser of ANSOLECAM 2017 | Prof. Thomas Njiné
and Rector of PKFokam Institute of Excellence
8:15am | Welcome of ANSOLE International Coordinator Prof. Daniel A. M. Egbe
8:20 am | Welcome of ANSOLE Regional Representative in | Prof. César Kapseu
Central Africa
8:30 am | Conference photograph All
Lectures Session 1: Photovoltaic Materials, Devices & Applications

Chair: Prof. César Kapseu, Examiner: Prof. Noél Djongyang, Rapporteur: Dr. Daniel Lissouck

8:30 am Recent advancements in organic photovoltaics: Daniel Ayuk Mbi Egbe, Institute

The role of non-fullerene acceptors of Polymeric Materials and
Testing, Johannes Kepler
University Linz, Austria

09:00 am | Angular polarization of one-dimensional photonic | Fabrice Kwefeu Mbakop, National
crystal for the formation of omni-directional Advanced Polytechnic School,
reflectors: Application to thermophotovoltaic University of Maroua
systems.

09 :20 am | Feasability studies, design and optimization of Aldrin Lambert Bogning
photovoltaic installation for the Deuk town National Advanced School of
electrification (Mbam-and-Inoubou) Public Works of Yaoundé

9:40 am Feasibility study of a solar tracking system for Roosevelt Franklin Feukjue,
photovoltaic panels in the hot and cold regions of | University of Yaoundé |
Cameroon

10 :00am Meteorological acquisition station and Yolande Ketchaniji, University of

experimental characterization of a mono Douala
crystalline photovoltaic module

Lectures Session 2: Solar Energy and Applications

Chair: Prof D. A. M. Egbe, Examiner: Prof. Germaine Djuidje Aloyem, Rapporteur: Dr. André Talla
10 :20 am | Reduction des pertes post-récoltes: Mise au point | César Kapseu, ENSAI, University
et fabrication des séchoirs electriques solaires of Ngaoundéré

(direct, indirect) avec ou sans stockages d
energie et hybride (Biomasse/solaire)

10:45 am | Artificial Neural Network (ANN) for predicting Claude Vidal Aloyem Kazé,
solar irradiation data in the North West Region of | University of Bamenda
Cameroon

11:05 am Coffee Break

11:30 am | Estimation of the daily distribution of the Mean Mathias Bashahu, University of
Hourly Global Solar Irradiance on a horizontal Burundi, Bujumbura

surface for clear days
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11:50 am | Model selection for calculation of solar radiation in | Steven Audrey Ndjanda
the Sahelian zone of Cameroon Heugang, University of Dschang
12:10 am | Estimation of Surface Albedo on a Zone of the Zakaria Marouf Barka, Université
Republic of Chad, Central Africa Adam Bar ka-TGHARD ®
12:30 pm | Exergy analysis of a solar absorption refrigeration | Armand Paiguy NGouateu
system in Ngaoundere Wouagfack, HTTTC Kumba,
University of Buea
12:50 pm | Realization of a Mixed Solar Cooker for the Ango Jean M, National Advanced
Cooking of the Must of Sorgho (Bili-Bili) Polytechnic School, University of
Maroua
13:10pm Lunch
Lectures Session 3: Wlind, Biomass & Sustainable Development
Chair: Prof. George E. Nkeng, Examiner : Prof. Martin Kamta, Rapporteur : Dr. Alphonse MBA
14:40 pm | A multi-sectorial approach of climate change Noél Djongyang , National
challenge and adaptation in the Sudano-Sahelian | Advanced Polytechnic School,
region of Cameroon University of Maroua
15:10 pm | Etat des besoins de la société afin de réussir les César Kapseu, ENSAI,
projets sur les énergies renouvelables Université de Ngaoundéré
15:30 pm | Determinants of household energy demand for Bertrand Asobo Ngonla,
cooking in Bamendankwe village, North-West University of Dschang
Region of Cameroon.
1550pm |Mi se en place d’un out i| MarieC.NgonoE, ENSAI,
le développement de la méthanisation centralisée | Université de Ngaoundéré
16:10 pm | Sliding mode control of a Brushless Doubly Fed Alix Dountio Tchioffo, Faculty of
Induction Generator in a wind Energy Conversion | Science, University of
System Ngaoundéré
16.30 pm | influence of doping on the characteristics of Gabin Mbopda Tcheum,
zno/cds/cigs solar cells University of Yaounde 1
16.50 pm | New Architecture towards Ultrathin CdTe Solar Ariel Teyou Ngoupo, University of
Cells for High Conversion Efficiency. Yaoundé 1
17:10 pm Award of Certificates of Participation Organizing Committee
17:30 pm | Visit of ENTSP workshops and departure all

Participants of 3" ANSOLE General Assembly in Cameroon and ANSOLECAM 2017
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Recent Advancements in Organic Photovoltaics: The Role of Non-Fullerene Acceptors
Vivian Suru John-Denk® ,Christoph Ulbricht?, Oliver Briiggemann®, Daniel Ayuk Mbi Egbe?

! Institute of Polymer Chemistry, Johannes Kepler University Linz, Altenbergerstr. 69, A-4040
Linz, Austria

2 Institute of Polymeric Materials and Testing (IPMT), Johannes Kepler University ,
Altenbergerstr. 69, A-4040 Linz, Austria

Email: daniel_ayuk mbi.egbe@jku.at

Abstract

Organic solar cells are designed to complement silicon based solar cells, especially in
applications where flexible (and/or transparent) devices are needed. The donor-acceptor bulk
heterojunction concept is known to be most efficient way to convert sunlight into electrical
energy.’ While fullerene derivatives are still the most widely used acceptor molecules for
organic photovoltaic (OPV) applications, non-fullerene acceptors are on the rise.* Efficiencies
above 13 % were recently reported.? This has redynamized the research interest in OPVs
This lecture provides an overview on recent advancements in OPV research by highlighting
the role of non-fullerene acceptors.

Keywords: Organic photovoltaics, bulk heterojunction, non-fullerene acceptors
Acknowledgement: D. A. M. Egbe acknowledges the financial support of ANSOLE e.V.
1John, S. V.; Cimrova, V.; Ulbricht, C.; Pokorna, V.; Ruzicka, A.; Giguere, J.-B.; Labeur-
Lambert, A.; Morin J.-F.; lwuoha, E.; Egbe, D. A. M. Macromolecules 2017, 50, 8357-8371
W Zhao, W.: Li, S.; Yao, H.; Zhang, S.; Zhang, Y.; Bei Yang, B.; Hou, J. J. Am. Chem. Soc.
2017, 139, 7148-7151

Determinants of household energy demand for cooking in Bamendankwe village,
North-West Region of Cameroon.

ASOBO NGONLA Bertrand*?, TSI Evaristus ANGWAFO®, ASOBO FORCHE Peter*
3Department of Forestry, University of Dschang, Cameroon; "Department of Fundamental
Sciences, The University of Bamenda, Cameroon; “Department of Chemistry, The University
of Bamenda, Cameroon

momgemma@gmail.com*, tsievaristus@yahoo.co.nz, asobof2015@gmail.com

Abstract

High dependancy on biomass has been associated with energy poverty in rural areas in
Cameroon. The primary objective of this study was to analyze the determnants of energy
demand for cooking among households in Bamendankwe village in the North-West Region of
Cameroon. The study used the Household Budget Survey (HBS) and the research focused
on the estimation of the relationship between the amount spent on energy by households,
household income and characteristics of both the household and its environment. The results
indicated that the determinants of the household energy demand for cooking were household
monthly income, household size, educational level of family head, the proportion of women in
a household, frequency of cooking delicacy and location of a household. The results also
showed that each household spends an average of 14.320frs of its monthly expenditure for
energy purchase. Also, it was observed that the main energy demand was the utilization of
firewood which constituted 71.2% of the households and only 3% for the use of modern
energy sources. This shows that most of the households donot have adequate access to
environmentally-friendly modern energy sources.

The study recommend delibrate efforts by the government of Cameroon to intervene in
addressing the adoption of less expensive modern cooking energy sources especially as the
country has enormous potential of renewable energy. Lastly, the government should
implement policies to allow access to private sector involvement in providing modern energy
alternatives for cooking.

Keywords: Biomass, energy poverty, energy demand, renewable energy, household
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A multi-sectorial approach of climate change challenge and adaptation in the Sudano-
Sahelian region of Cameroon
DJONGYANG Nogl*
®Department of Renewable Energy, National Advanced School of Engineering of Maroua,
University of Maroua, PO Box 46 Maroua, Cameroon, Email : noeldjongyang@gmail.com,
Tel : (+237) 691328132.
Abstract
Cameroon established an ultimate goal of making itself and emerging country (elimination of
poverty, economic development, industrialization, democracy, and unified society) within the
next 25-30 years, and announced "Cameroon Vision 2035", which proposes strategies to
accomplish the goal. Mor eover, in Cameroon’s | ni
submitted to the UN in relation to climate change, the country declared to reduce the
greenhouse gas emission by 32% compared to the 2035 reference scenario, and especially
in the energy sector. It declared a total of 4,684 KtonsCO,-eq reduction in greenhouse gas
emission with a particular emphasis on the renewable energies which will account for 25% of
total electricity production. The Sudano-Sahelian region of Cameroon is the most threatened
by climate change. For more than a decade, actions have been taken both under
governmental leadership and private initiatives to reduce the effects of global warming on the
socio-economic development of the region. In this work, we will present some field study
local action plans based on energy, agriculture, environmental techniques, and water
management.
Key Words: Global warming; Environmental technology; Renewable Energies; Agriculture;
Hydraulics and Water management; Sustainable development.

Artificial Neural Network (ANN) for Predicting Solar Irradiation Data in the North West
Region of Cameroon

C.V. Aloyem Kazé", T. Foguem®*, R. Tchinda?

'Department of Electrical and Power Engineering; University of Bamenda, P.O Box 39
Bamenda

?|UT-FV Bandjoun, University of Dschang; P.O Box 134 Bandjoun

Email: kazealoyem@yahoo.fr, Cell :+ 237 674257651

Abstract

Cameroon is facing the real problem of updated data of solar irradiation to harness the
existing high solar potential to solve the energy crisis in the country. The demand for solar
irradiation forecasting has become a significant feature in the design of photovoltaic (PV)
systems. Currently, the artificial neural network (ANN) is the most popular model that is used
to estimate solar irradiation. In this work, nine models have been presented with the aim to
determine the model which has lowest value of means square error and highest value of
correlation coefficient. Indeed, multilayer feed-forward network with back propagation is used
to forecast monthly global solar irradiation in the North West region in Cameroon which is
Bamenda. Metrological and Astronomic parameters data of 240 months, collected between
1984 and 2003 are used. The parameters such as air temperature, humidity, pressure,
insulation and the insulation Clearness Index are used as inputs in the ANN. The accuracy
and performance of these techniques are evaluated by comparing their outputs. The analysis
show that the best and accurate models include the Average Downward Longwave Radiative
Flux, the Average Insulation Clearness Index, the Maximum Air Temperature at 10m Above
the Surface of the Earth and the Average Air Temperature at 10m Above the Surface of the
Earth.

Keywords: Solar irradiation; Levenberg-Marquard (LM) algorithm; Artificial Neural Network;
Forecasting.

References

[1] E.J.K.B. Banda and J. Mubiru, "Estimation of monthly average daily global solar
irradiation using artificial neural networks," Solar Energy, no. 82, pp. 181-187, 2008.
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[2] Joseph A. Jervase, Ali Al-Lawati, and Atsu S.S. Dorvlo, "Solar radiation estimation using
artificial neural networks," Applied Energy, no. 71, pp. 307-319, 2002.

Sliding mode control of a Brushless Doubly Fed Induction Generator in a wind Energy
Conversion System

Alix Dountio Tchioffo @, Martin Kamta , Eric Duckler Kenmoe Fankem ?, Joseph Yves Effa 2,
Golam Guidkaya #

2 University of Ngaoundéré, (Faculty of Science) Ngaoundéré, Cameroon ; "University of
Ngaoundéré (ENSAI), Ngaoundéré, Cameroon; °

1 ; fankeme@yahoo.fr

Abstract

Wind Energy Conversion Systems (WECS) are used to produce electricity. In fact, wind is a
renewable and affordable source of energy. Nowadays, most of WECS are mounted with
Doubly Fed Induction Generators (DFIG). However, due to the presence of slip rings and
brushes, the cost of maintenance is too high especially when the WECS are off shore [
HYPERLINK \l "Ram16" 1 ]. The need to use a machine which can overcome these
drawbacks is necessary; hence, the trend is for BDFIGs (Brushless Doubly Fed Induction
Generator)1]}, [ HYPERLINK \I "Henl13" 2 ]. Since it is necessary to ensure the good
behavior of the machine and the whole system, a control strategy for the machine has to be
chosen. Here, we present the non linear control of the BDFIG based on Variable Structure
Control (VSC) known as Sliding Mode Control (SMC). The wind turbine is modeled and the
tracking of maximum power point is assured. The Machine is modeled in the dg frame and is
aligned with the power winding. Sliding mode regulators are designed to regulate both active
and reactive power in the power winding of the BDFIG in order to permit a grid connection.

The currents in the machine are also controlled in order to avoid the destruction of the

generator due to fake currents. Simulations are carried out on Matlab-Simulink and a good

behavior of the whole system is observed. This SMC control enables the system to be
tolerant to the variation of some internal and external parameters of the system. The BDFIG
then stands as a good candidate for new generation of wind power systems.

Keywords: Brushless Doubly Fed Induction Generator (BDFIG); sliding mode

control (SMC); regulators; wind turbine.

References:

[1] Sadeghi Ramtin, Madani Seyed M., and Kashkooli M. R. Agha, "Grid Synchronization of
Brushless Doubly Fed Induction Generator Using Direct Torque Control," in 7th Power
Electronics, Drive Systems & Technologies Conference (PEDSTC 2016), Iran University
of Science and Technology, Tehran, Iran, 16-18 Feb. 2016.

[2] Polinder Henk et al., "Trends in Wind Turbine Generator Systems," IEEE Journal of
Emerging and Selected Topics in Power Electronics, vol. 1, no. 3, pp. 174-185, 2013.

Feasibility study of a solar tracking system for photovoltaic panels in the hot and cold
regions of Cameroon

F. R Feukjue? C.V Aloyem Kazé®, A.F. Talla®, R. Tchinda®

4LESEE University of Yaoundé

®Dpt of Electrical and Power Engineering, University of Bamenda, Cameroon
‘LISIE IUT-FV Bandjoun, University of Dschang

Email: franlinroosevelt@yahoo.fr

Abstract

10
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A solar tracker system is a device that keeps the photovoltaic panels perpendicular to the
sun's rays. According to previous studies, solar PV tracking systems can capture 20% to
50% more solar radiation than fixed systems and the advantage of the solar tracking system
is that the efficiency of photovoltaic panels is increased by 30 to 40% compared to the fixed
system. The objective of this work is to evaluate the performance of the solar PV tracking
system in the tropical region in particular and in Cameroon in general. This study is
performed through the development of a mathematical model that allows us to evaluate, and
get knowledge about the performance of solar photovoltaic tracking systems. The results
obtained for the meteorological conditions of the Garoua locality (North Cameroon) and
DSCHANG (West Cameroon) make it possible to propose a method that allows following the
sun under clear conditions. The best inclination angle for the Pv panels in these regions for
the maximum production is also proposed.

Keywords: Solar Energy, Photovoltaic, Solar tracking, Tropical regions

Estimation of the Daily distribution of the Mean Hourly Global Solar
Irradiance on a Horizontal Surface for Clear Days

M. Bashahu*, E. Nkurunziza and N. Ndayavugwa
Department of Physics and Technology, Institute of Applied Pedagogy, University of Burundi,

Bujumbura, Burundi
Email: bashahuma@yahoo.fr

Abstract

Two semi-empirical formulae are suggested in this paper to estimate the local mean hourly
global solar irradiance (q(t'), in W/m?® on a horizontal surface for clear days. The input
parameters in the models calculations include the daily maximum value of the global solar
irradiance (gmax), the latitude (@) and longitude (L.) of the station, the longitude (Ls) of the
standard meridian close to the station, the solar declination (), the equation of time (E;), the
day length (tg), the midday time (t,") and the sunrise time (ts') in local hours. The calculated
values from the proposed theoretical expressions (Qi2 wmeor(t)) are compared to the
corresponding experimental data (gex(t')) derived from hourly global solar irradiation records
at two African stations from the tropical and equatorial regions, respectively. Those data refer
to twelve selected clear days in one year at each station, at the rate of one day per month.
The degree of fitting between g1 meor(t') @and gexp(t) data is measured through the use of three
complementary statistical tests, i.e the MBE, RMSE and t-statistics. Those tests indicate
good fits in all the twenty four resulting couples of curves. Moreover, the percentage
maximum error (R, in %) is computed at different abscissas of the compared curves for the
considered days and stations. Good results are obtained with exception for fewer extreme
points.

Keywords: Clear days, diurnal variations, mean hourly global solar irradiance on a horizontal
surface, semi-empirical formulae, statistical tests.

Reduction des Pertes Post-Récoltes : Mise au Point et Fabrication des Séchoirs
Eectriques Solaires (Direct, Indirect) avec ou sans Stockages d Energie et Hybride
(Biomasse/solaire)

César Kapseu

Ambassadeur des Sciences, Expert en Procédés et Energies
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Résumé

En Afrique sub-saharienne, les pertes post-r écol t e s’' él event a plu
certaines activités comme les fruits et légumes. Ces pertes occasionnent des manques a
gagner aux planteurs, transformateurs, distributeurs et commercants. Afin de réduire des
pertes, Il > équi pe de Réaian lEgtnaatidn eSucreérée rSéchraged Huilerie
(RESHHde | " Université de Ngaounder e, depuis 20 an:c
types de séchoirs. En 1997, le premier séchoir électrique a été mis au point et fabriqué avec
les matériaux locaux et le petit matériel (résistance, ventilateur, régulateur) acheté sur place.
Ce séchoir avait les dimensions standard (1,70 m de hauteur, 50 cm de longueur et de
largeur). La capacité du séchoir est de 30 Kg sur les 10 claies. Certains séchoirs électriques

‘N

déployés sur | e terrain msémacausepda b fadureélectrique.f i s a mme
Les séchoirs directs et indirects ont été concus et fabriqués dans les années 2005. Afin de
réduire | es probl émes d’"absence de sol eil Il a
stockage d’ éner gi eoir &ybrids BiomassetSolairee ont s£& cchngus et
fabriqués. Les séchoirs solaires ont eu un écho
d’" électricité. De nos jour s, l es expériences ac
catalogue de petits séchoirs solaires aptes a répondre aux besoins des populations rurales.

Mots clés : séchoir solaire direct, séchoir solaire i
récolte.

Angular polarization of the one-dimensional photonic crystal for the formation of
omni-directional reflectors: application to the thermophotovoltaic system.

Fabrice Kwefeu Mbakop®, Noél Djongyang®, Danwé F®ai dandi

! Department of Renewable Energy, National Advanced Polytechnic School, University of
Maroua, PO Box 46 Maroua, Cameroon

’Department of Mechanical Engineering, National Advanced Polytechnic School, University
of Yaounde |, PO Box 8390 Yaounde, Cameroon,

'mbakop.fabrice2014@gmail.com, *noeldjongyang@gmail.com, “*rdanwe@yahoo.fr

Abstract

In this work, we demonstrate by theoretical study and then by numerical simulation the
general design of the various one-dimensional photonic crystal (1D-PC) multilayer structures
consisting of alternating layers of titanium dioxide (TiO,) and calcium fluoride (CaF;) for the
first multilayer structure (TiO,/CaF,) then, tellurium (Te) and calcium fluoride (CaF,) for the
second structure (Te/CaF,) to obtain omni-directional reflections which will be compared
later. The Transfer Matrix Method (TMM) and Bloch's Theorem are used to determine the
period and omni-directional reflection of the different 1D-PC structures presented. The omni-
directional reflection of the two one-dimensional periodic structures and the analysis of the
electromagnetic wave dispersion for the TE and TM modes at different angles of incidence
were calculated using the Transfer Matrix Method (TMM) and the Bloch theorem. The mirrors
designed with these materials are found to have an omni-directional reflection range that
covers a portion of the infrared and can be applied as an optical filter used in
thermophotovoltaic (TPV) conversion devices. The devise to conversion TPV directly convert
radiant of the heat source into electrical energy [1-3].

Keywords: Photonic crystal, omni-directional reflection, transfer matrix method,
thermophotovoltaic.

References
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through an optical filter of a one-dimensional photonic crystal: application to the solar
thermophotovolt ai ¢ system”, Phys i99,&01B , El sevier 516, 92
2.A. Gharaati and Z. Zare, "Photonic band structures and enhancement of omnidirectional

reflection bands by using a ternary 1D photonic crystal including left-handed materials",
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Exergy analysis of a solar absorption refrigeration system in Ngaoundere
NGouateu Wouagfack Paiguy Armand *2 , LIssouck Daniel ¢ ,Tchinda Réné °

®Department of Renewable Energy, HTTTC Kumba, University of Buea, Buea, Cameroon
°LISIE, University Institute of Technology Fotso Victor, University of Dschang, Cameroon
Email: ngouateupaiguy@yahoo.fr

Abstract

In this study, the first and second laws of thermodynamics are used to analyze the
performance of a single-stage absorption refrigeration system powered by solar energy. The
working pair used in this study is LiBr-H,O where water (H,O) is the refrigerant and the
lithium bromide (LiBr) is the absorbent. A mathematical model based on exergy analysis [1]
is applied to analyse the system performance.Temperature, enthalpy, entropy, mass flow
rate and exergy loss of each component including evacuated tube solar collector are
evaluated. Furthermore, the overall coefficient of performance (COPcqing ) and the overall
exergetic coefficient of performance (ECOPing) Of the solar absorption system (absorption
system coupled to an evacuated tube solar collector) for cooling purpose are calculated from
the thermodynamic properties of the working fluids [2] under weather conditions of
Ngaoundere city, Cameroon. The calculations were done on the basis of a half hourly
analysis from 6:30 AM to 6:30 PM. The results were compared and they show that the
exergy destruction highly occurs in the generator and the solar collector. The simulation
results can be used for the thermodynamics optimization of solar absorption refrigeration
systems.

Keywords: Refrigeration, Absorption, Exergy Analysis, Solar Collector
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Etat des besoins de la société afin de réussir les projets sur les énergies

renouvelables

César KAPSEU * and Liliane D. T. ATOUKAM 2

1., ENSAI (Ecole Nationale Supérieure des Sciences Agro-industri el |l e) de | 6Uni v
NgaoundéréB.P: 455 Ngaoundéré, Cameroun Tel.: 694 77 22 14/ 677 64 12 11 E-mail:

Kapseu@yahoo.fr

2. Faculty of Arts, Humanities and Social Sciences, University of Ngaoundere, Cameroon,
Atoukam2001@yahoo.fr

Resumé

Afinde |l ancer un projet, i convient d’" identi fier
décentralisées et des entreprises. En ce qui c
gue | " El evage (bovins, wvolaill e,ulReutriet,s | RUAmWIii rcaun
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Transformation des produits agropastoraux, la Valorisation des déchets agropastoraux, la

Péche et la Sylviculture sont des activités principales. Les produits sur lesquels les
incubateurs et la recherche développement doivent porter sont : manioc, lait, Viande, Miel,

Mais, Oléagineux (Karité, Arachide). Les besoins des collectivités décentralisées portent sur

|l es déchets ; gestion et val orisation, L’ eau:
Maintenance des infrastructures, Compétences techniques et le Montage des projets. Ces
connaissances des besoins sont précieuses pour la réussite de tout projet en général et

dans le domaine des énergies renouvelables en particulier.

Mots clés : projet, besoins, satisfaction des populations, potentialités

Estimation of Surface Albedo on a Zone of the Republic of Chad, Central Africa
Zakaria Marouf Barka', Théophile Lealea,? René Tchinda®
'Laboratoire doélng®nierie des Sys4ISImeBP.6T ndustri e
Dschang-Cameroun
?Laboratoire de Mécanique et de Modélisation des Systémes Physiques, BP. 67 Dschang-
Cameroun
Universit® AdamT@ab ka d6Ab®ch®
Emails:zakariamarouf@yahoo.fr, ttchinda@yahoo.fr, Lealea@yahoo.fr,
m.zakaria@spa.coselearn.org
Abstract

Surface albedo is one parameter of the climate variables. It influences the surface
radiation budget for a given site. The availability of surface albedo data at both temporally
and spatially levels are needed. In the lack of ground recorded values of albedo, we have to
estimate surface albedo from the climatic variables. The model generated in this study
enables the continuous observation of land surface albedo through relative model
established from the multivariate regression method.
From satellite recorded data, we estimate the ground surface albedo for some selected sites.
The satisfactoy results provided the root mean square error (RMSE), the computed Mean
Absolute Error (MAE) and the Mean Absolute Percentage Error (MAPE).
Keywords: albedo, solar radiation, surface temperature, relative humidity, Statistical error
test, Chad.

Feasability Studies, Design and Optimization of the photovoltaic installation for the
Deuk town electrification (Mbam-and-Inoubou) ).

BOGNING Aldrin Lambert
National Advanced School of Public Works of Yaoundé
phone: (237) 6 79 91 86 93 E-mail: bogningaldrin@gmail.com / aldrinlambert@yahoo.fr

Abstract

The excessive use of hydrocarbons by vehicles in Cameroon is a carcinogenic threat due to
high traffic jams and is prominent in the distribution o f petroleum’ s distribut
thermal plant sites by its emissions of fluorinated gases. In addition to the highly centralized
defective transport network and electricity distribution, theexistence of large hydroelectric
power stations, which are victims of climate change and a continue growing human
population, are under-dimensioned to the general demand, heightened by the strategic vision
"Emerging Country Horizon 2035". In the isolated area (Deuk town), the generator (oil,
gasoline, fuel) is constitute the main source of electricity. Such a challenge justifies all the
games on the mix of renewable energy sure and clean.A country favorable to solar energy
rather conducts pilot projects to have results prior to the sustainable and effective
management of solar installations instead of reassuring feasibility studies. In addition to the
existing ground-based numbers of these facilities, which occupy a vast and impressive
landscape, the future source of the complex housing and agricultural conflicts due to a
steady growing human population (25 million estimated 2016) on a constant area at 475.660
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Km2. However, the objective of this work is to carry out the ecological, technical, and
economic study and then optimize the solutions. This work focus on the improvement of PV
module systems of which, the performance obtained in the exploitation of sites identify by
successful feasibility studies thanks to technical, environmental and economic optimization.
Several softwares are used for modeling: Matlab is used to simulate the data and results of
the multi-criterion optimization which minimizes the quadrupled (NBat, NPV, CT and NEo) by
exploiting the LPSP (Loss of Power Supply Probability) in search of better compromises, and
also to maximize the yield curves of the connection rate. Excel was also used to exploited to
simulate statistical curves energy saving TEC for the variations of solar irradiation of Deuk.
PVGIS used to simulate the monthly global solar irradiation and daily average data
respectively. The contributions of this work indicate of the types of soils that can habour solar
installations and building’'s types at 97%
Some results simulated by the LPS (Loss of Power Supply) method, having Benchmark for
basic model, witness the wealth to 90% of favorable natural factors (relief, vegetation and
foundation). The alternative to fossil fuels provides an economic cost of 25% and the choose
to orientate Deuk's electricity usage to consumption and income-generating activities
produces optimum profitability by using the CER method (Capital Enrichment Rate)
generating optimal investments on PV and SHS systems (Solar Home System). These
achievements include the refoundation of the electrical distribution network, including the
recharging stations for clean and electric vehicles. The optimized results improve the
electrical efficiency which reduces light fluctuations very well and, in the case of hybrid
production with electrochemical storage, an efficient management, enhanced by structured
maintenance and a prospective energetic regard at the national and international level.

Keywords: feasibility, photovoltaic, design, optimization, CER, dimensioning

Realization of a Mixed Solar Cooker for the Cooking of the Must of Sorgho (Bili-Bili)
Ango Jean M.,! Tchaya Guy B*., Tchoffo H. Etienne*

! Renewable Energy Department, National Advanced School of Engineering of Maroua -
University of Maroua P.O Box 46 Cameroon
Email: angomaterne@yahoo.fr, Tel: (+237) 693700330

Abstract

This work deals with the realization of a new type of solar cooker. A mixed solar cooker
consisting of a parabolic reflector made using local materials. A first prototype with a reflector
of 1 m diameter and fireplace of 0.24 m and a box cooker of 0.24 mx 0.24 mx 0.14 m
dimensions was designed and realized. The temperature, humidity and irradiance
measurements were carried out using an acquisition unit (ALMEMO) and a solar power
meter. Then, a theoretical model was developed using heat transfer equations and simulated
using the MATLAB software. The tests carried out for several days showed that without
continuation of the sun and without regulation of the temperature inside the cooker, a
maximum temperature of 95.5 °C. was obtained for a day during which the mean irradiance
was 690, 13 W / m2. Without temperature regulation and with manual sun tracking, the
temperature is not constant and the maximum temperature obtained in the cooker is 168 °C
for an average irradiance of 716.86 W / m®. The sorghum wort was cooked at 80 °C. for 1 h
16 min under an average irradiance of 555.52 W / m®. The cost of the solar cooker produced
is estimated at 160 000 FCFA. We will later improve this prototype by integrating automatic
sun tracking and automatic temperature control devices.

Keywords: Solar energy, solar cooker, sorghum wort, regulation, solar tracker
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Mise en place d’un outil d’aide a la décision pour le développement de la
meéthanisation centralisée

Marie C. Ngono E.* Martin Ngassoum ?, César Kapseu ?, Barthélémy Ndongo * Ludovic Ngu
4

'ENSAI (Ecole Nationale Supérieure des Sciences Agro-l ndustriell e) de |1 d&Univ
Ngaoundéré B.P: 455 Ngaoundéré, Cameroun

Mi ni st " re de | 6Environnement, de | a Protection
(MINEPDED)

E-mails: ngonoemgbwang@gmail.com, : kapseu@yahoo.fr, bandongo@yahoo.fr
ngujludovic@gmail.com

Résumeé

Dans sa volonté de contribuer au bien-ét r e soci al, au dével oppeme
économigues et a | a protectiroen dee Il EEmwii rr ommeenme
Protection de la Nature et du Développement Durable (MINEPDED) souhaite étudier les
possibilités de dével oppement d’ un proj et d’ i m
centralisée sur | e bassi n ng eettes gptigiie queee préseAb i er g u ¢
travail avait pour objectif d’'évaluer | es potent
de | a filieéere. Afin d’ atteindre cet objectif,
mét hani sati on cent ralafsféeecta éa’ promet ttant d’'ide
d’"influence au développement de |l a méthanisatio

du gi sement de chacun des onze quartiers du ba:
suivante puis la cartographieetl " anal yse multicritére ont ¢été ut

|l a décision pour |l i dentification du site |l e pl
technico-é conomi que préliminaire a permis d’'évaluer |
estime a 2 574 241 m3CH4/ an, | " équivalent biogaz d
totale sur |l e bassin versant de |’ Abiergué, av

ménages (38%), des marchés (26%), en graisses de STEU (20%) et déjections animales
(14%) tandis que les biodéchets de restauration et les boues de STEU représentent moins
de 3% du gisement total. Le quartier Cité verte est celui ayant le potentiel méthanogene le

plus élevé avec 631 311m3CH4/ an. Les enéparul t at s
ordre de préférence, les quartiers Mokolo, Cité verte, Oyomabang, Carriére et Nkolbisson

comme | es cing localités |l es plus propices a |
centralisée, tandis que | es quardssentrcanmé&leset ac k,

moins favorabl es. L’ outil cartographique, guant

voisinage des quartiers Oyomabang, Madagascar, Mokolo, Melen, cité verte et Nkolbikok. Le

bilan technico-économique préliminaire indique quele capi tal d’investi sseme

la mise en place du projet est estimé a 1 364 000 000 de fCFA et que seuls des taux de
subvention a partir de 25% permettraient au pr
acceptabl es, av e c ementétabd suo7uans. d’' i nvesti ss

Mots clés : Mét hani sation centralisée, Out il d’ ai de a
multicritére, Potentiel méthanogéne.

Model selection for calculation of solar radiation in the Sahelian zone of Cameroon
Steven Audrey Ndjanda Heugang’, Hervé Thierry Tagne Kamdem, Francois Beceau Pelap
Department of Physics/Faculty of Science, University of Dschang, P.O. Box 67 Dschang,
Cameroon

E-mail: heugangs@yahoo.fr;stevenheugang@gmail.com

Abstract

The purpose of this work is to develop the models, which will be used to predict the daily
direct, diffuse and global solar radiation data for clear skies by combining simulations through
these models, and meteorological parameters measured at the Maroua — Salack weather
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station. Maroua is situated in the far — nor t h region of t he Camero
14°18" 57" E) . Maroua is | ocated i n t h-eSalama mare p
climate. We used five models: Gueymard, Capderou, Perrin & Brichambaut, Rsun and Hottel

models. The model results were assessed on the basis of a statistical test. The statistical test

includes three measures namely the mean, standard deviation, standard error mean. The

results obtained indicate that the proposed models can successfully be used for the

estimation of the daily solar radiation data for the days considered. The detailed analysis also

revealed which among the following models Gueymard, Capderou, Perrin & Brichambaut,

Rsun and Hottel performed better solar radiation. In addition, these models can be

generalized for an application of PV systems in Solar Buildings.

Keywords: Solar radiation, clear sky radiation, meteorological parameters, numerical
simulation, statistic test, tilted surface models, Sahelian zone.

Meteorological Acquisition Station and Experimental Characterization of a Mono-
crystalline Photovoltaic Module

Yolande Ketchaniji*, Salome Ndjakomo?

'Doctoral School Engineering Sciences, University of Douala, ketchanji202000@yahoo.fr;
“University Institute of Technology Douala, salome_ndjakomo@univ-douala.com

Introduction

In rural areas, more than 1.5 billion people lack access to electricity due to a fragile
economy, heavy and costly infrastructure, scattered settlements, and hard-to-reach areas.
Especially in sub-Saharan Africa (14.2% rural electrification rate) and especially in Cameroon
where only 21.7% of rural areas were electrified in 2014. Only 4% of national energy comes
from renewable energies. However, the balance of primary energy sources shows a huge
dominance of renewable energies: The available hydraulic power is 13.7 GW, and the
average irradiance is 4.9 kWh / day / m? [1].

So, how to decentralize the production of electricity and use renewable energies taking into
account their seasonal availability? To answer it a good modeling of the constitutive
elements is paramount. From where these works relate to our construction of a station for the
acquisition of meteorological data and an experimental characterization to define powerful
model of the monocrystalline photovoltaic module LW-MS50.

Principle of the acquisition station
The climatic magnitudes are acquired by three sensors, and interpreted by the computing
and processing center: an Arduino Mega. Two other sensors of electrical quantities are
installed at the output of the photovoltaic module. The five sensors are:

1 Current sensor (ACS712-5A)

1 Voltage divider bridge (1/5 resistors of 10KQ)

9 Temperature and humidity (DHT22)

1 Wind speed (Adafruit Anemometer 1733)

1 [Irradiation (Apogee pyrometer SP-110)
The power consumed is also calculated after measuring the voltage and current of the panel.
These values are displayed on a 20x4 LCD for viewing. The same measured values are
saved in a 4GB memory card as a text file. Data from August and September 2017 allow this
characterization.

Results

The station is installed at IUT Douala with coordinates are: 4 ° 05'57,987 " N; 9 © 74'33,117 "
E. The experimental parameters of the Benchmark model [2] are determined in the Curve
Fitting Toolbox (MATLAB) and compared with the simulated diode model [3] with the
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manufacturer's data. According to the model of Benchmark [2] we have: Pm = (a.G + b) .Tc +
c.G+d(1)

With: Pm is the maximum power produced, Tc = Ta + [(NOCT - 20) / 800] .G (2)

(Ta: ambient temperature; NOCT: Nominal Operating cell Temperature)

Solutions: a = 0.0008483; b = 0.008136; ¢ = 0.007458; d = 0.0637

The hypothesis of the temperature increase of the cells is verified with an undesirable effect
on the electrical efficiency of the panel.

Conclusion

This experiment allowed us to verify our model with a diode and to characterize the LWMS50
by finding these coefficients according to the Benchmark model. Obtaining a model for
maximum power will facilitate the optimization [4] of energy production. Future exploration is
that of comparing the model to other models of literature.

Keywords: Photovoltaic, Sensor, Model, Arduino
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New Architecture towards Ultrathin CdTe Solar Cells for High Conversion Efficiency.

Ariel Teyou Ngoupo,*? S. Ouédraogo,*? and Jean-Marie. B. Ndjaka®

'Departement de Physique, Faculté des Sciences, Université de Yaoundé 1, BP 812,
Yaoundé, Cameroun

“Laboratoire des Matériaux et Environnement (LAME), UFR-SEA, Université de
Ouagadougou, BP 7021, Ouaga 03, Burkina Faso

Email of presenting and corresponding: arielteyou@yahoo.fr

Abstract:

The scope of this work is to use Solar Cell Capacitance Simulator in 1 Dimension (SCAPS-
1D) to investigate the possibility of realizing ultrathin CdTe based solar cells with high and
stable conversion efficiency. In the first step, we modified the conventional cell structure by
substituting the CdS window layer with a CdS:O film having a wide band gap ranging from
2.42 to 3.17 eV. Thereafter, we simulated the quantum efficiency, as well as the parameters
of J-V characteristics, and showed how the thickness of CdS:O layer influences output
parameters of Glass/SnO,/ZTO/CdS:0/CdTe; «S«/CdTe/Ni reference cell. High conversion
efficiency of 17.30% has been found using CdTe; «Se (0w = 0.12) and CdTe layers of
thickness 15 nm and 4 * m, respectively. Secondly, we introduced a BSR layer between the
absorber layer and back metal contact, which led to
Glass/Sn0O,/ZTO/CdS:O/CdTe; «Si/CdTe/BSR/Ni  configuration. We found that a few
nanometers (about 5 nm) of CdTe; «Sa layer is sufficient to obtain high conversion efficiency.
For BSR layer, different materials with large band gap, such as ZnTe, Cu,Te, and p*-CdTe,
have been used in order to reduce minority carrier recombination at the back contact. When
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ane"

ZnTe is used, high conversion efficiency of 21.65% and better stability are obtained,

compared to other BSR.

Keywords: SCAPS-1D, nano-CdS:0O, CdTe; «Slayer, BSR layer.

References:
[ 1] X .

[ 2] M. A .
CdS: O/ CdTe
[ 3] | .

Cl emmi nck,
of CdS and CdTe in screenprinted and sintered Cds-Cd T e

Vetficiency pblyaystalline CdTe thin-f i | m

no. 6, pp. 803-814, 2004.

| sl am,
Lhadlcagenide Leettets,svol. '8, no. 2, pp. 6575, 2011.

M. Bur gel man, M.

Y. Sul ai

man ,

s o |Salar Energyl, Vols 77;

and N. A m-thim , ““A ¢C
Casteleyn, J .
s o | a Proaeadings sfthe i1 n

Conference Record of the Twenty Second IEEE Photovoltaic Specialists Conference, pp.
1114-1119, Las Vegas, Nev, USA, October 1991.

List of Participants at ANSOLE General Assembly and ANSOLECAM 2017

N° | Name Institution Cell N° Email
1 Prof. Daniel Ayuk Mbi University of +49176209258 | daniel.egbe@ansole.org
EGBE Linz, Austria 62
2 Prof. George Elambo ENSTP 677 70 05 07 gnkeng@yahoo.com
NKENG Yaoundé
3 Prof. César KAPSEU ENSAI 677641211 Kapseu@yahoo.fr
Ngaoundére
4 Prof. Martin KAMTA University of 677527965 martinkamta@gmail.com
Ngaoundere
5 Prof. Jean-Marie University of 677 378 474 jmndjaka@yahoo.fr
Bienvenu NDJAKA Yaounde |
6 Prof. Thomas NJINE PKFokam 677 62 56 65 njinet@yahoo.fr
Institute of
Excellence
7 Prof. Charles FON ABI | University of 677842980 cf_abi@yahoo.fr
Yaounde |
8 Prof. Germaine University of 699734436 kdjuidje@yahoo.fr
DJUIDJE ALOYEM Yaoundé |
9 Prof. Noél University of 691328132 noeldjongyang@gmail.co
DJONGYANG Maroua m
10 | Dr. Daniel LISSOUCK University of 653.471.546 lissouckdaniel@yahoo.c
Buea om
11 | Dr. André TALLA ENSTP 699 990944 Andre_talla@yahoo.fr
Yaoundé
12 | Dr. Alphonse MBA ENSTP
Yaoundé
13 | Dr. Jean de Dieu University of +23769965604 | nguimfackjdedieu@yaho
NGUIMFACK Bamenda 9 o.fr
14 | Dr. Paiguy Armand University of 691037764 ngouateupaiguy@yahoo.
NGOUATEU Buea fr
WOUAGFACK
15 | Dr. Armel Duvalier University of 671957405 duvalierarmel@gmail.co
PENE Ngaoundere m
16 | Dr. Claude Vidal University of 674257651 kazealoyem@yahoo.fr
ALOYEM KAZE Bamenda
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17 | Dr. Guy Bertrand University of 699511294 tchayaguy@yahoo.com
TCHAYA Maroua
18 | Pierre KANA Institut 679452795 pierrekana@yahoo.fr
DONFACK Universitaire de
la Cote
19 | Bertrand NGONLA University of 675558428 momgemma@gmail.com
ASOBO Dschang
20 | Foze Moungang Université de 67075585 fozechristiandevigny@ya
CHRISTIAN DE VIGNY | Yaoundé 1 hoo.fr
21 | Herve Joel TCHOGNIA | Université de 696 96 13 24 hervetchognia@gmail.co
NKUISSI Yaoundé | m
22 | Jean Materne ANGO University of 693700330 angomaterne@yahoo.fr
Maroua
23 | Alix DOUNTIO University of 673 814 591 dountioalix@yahoo.fr
TCHIOFFO Ngaoundéré
24 | Fabrice MBAKOP University of 674239160 mbakop.fabrice2014@g
KWEFEU Maroua mail.com
25 | Willy Magloire Advanced 00237 655 39 | nkoungaw@gmail.com
NKOUNGA school of 49 00
engineering
dakar
26 | Chu DONATUS IWEH | University of +23767806204 | chuiwehdonatus@yahoo.
Buea 2 com
27 | Aldrin Lambert ENSTP 6 799186 93 | bogningaldrin@gmail.co
BOGNING Yaounde m
28 | Suh ELVICE FRU University of 674646110 suhfru2006 @gmail.com
Buea
29 | Vernasius NYAMBI University of 677578435 vernasius@yahoo.com
MBUFUNG Dschang
30 | Fernandez SIBOU ENSTP 695224977 Sinofer90@gmail.com
NANA Yaoundé
31 | Noel Rivarol MELI University of 671935078 rivarolcref@yahoo.fr
Yaoundé |
32 | Franky KAPNANG University of 651168801 kapnangfrankyll@yaho
Yaounde 1 o.fr
33 | Husserl TIOKANG University of 675490974 tiokangh@yahoo.fr
LIBAWO Yaoundé 1
34 | Franck Armel TALLA University of 679351728 tkfarmel@yahoo.fr
KONCHOU Yaounde |
35 | Gabin Landry MBOPDA | University of 676 038 646 mbopdagabin@gmail.co
TCHEUM Yaoundé | m
36 | Myléne MBEUTOUM University of 676266808 mmbeutoum@gmail.com
NYANDJOU Yaounde
37 | Raymond AKOMONEH | ENSTP 676088086 aakomonehraymond@ya
Yaoundé hoo.com
38 | Georges Calvin GTHS Bameka | 655854480 n.naoussi@yahoo.com
WOUAFO NAOUSSI
39 | Guy Valery Djoko KAM | Solaring plus 674812458 solaring plus@gmail.com
40 | Yolande KETCHANJI University of 677582588 yolandekmyc@gmail.co
Douala m
41 | Steven Audrey University of 693475970 heugangs@yahoo.fr
HEUGANG NDJANDA | Dschang
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42 | Ange Roussel University of 695965863 mbouendeufils@gmail.co
MBOUENDEU Ngaoundéré m
43 | Marie Cécile ENSAI 696 02 22 44 ngonoemgbwang@gmail
NGONO EMGBWANG | Ngaoundéré .com
44 | Franklin. R FEUKJUE University of franlinroosevelt@yahoo.f
Yaoundé | r
45 | Zakaria Marouf BARKA | Uni. Adam 00235 95 29 m.zakaria@spa.coselear
Bar ka 18 97 n.org
TCHAD
46 | Ariel TEYOU NGOUPO | University of 651 632 990 arielteyou@yahoo.fr
Yaoundé |
47 | Johan Rodrigue 677 78 53 39 jotonnyckson@yahoo.fr
TONYE Il
48 | Prof. Mathias University of +257- bashahuma@yahoo.fr
BASHAHU Burundi 77844952
49 | Gabin Alex NOUEMSSI | ENSAI 676927573 gabinnouemssi@gmail.c
Ngaoundéré om
50 Eric NJANKWA PKFokam 678792250 enn232@mun.ca
NJABON Institute of
Excellence
51 | Herbert DJIOKO ENSTP 675458828 fogangherbert@yahoo.fr
FOGANG Yaoundé
52 | Germaine ASHU Electricity +23769923893 | germsr_b@yahoo.com
OROCK Development 6
Corporation
53 | Samuel Bahoua Dine Praxis Som +49176101693 | psychotherapeut@praxis
SOM Rurweg 5, 69 -som.de
53129 Bonn
54 | Daniel Ngwanou CPF Mbouo- +23776744263 | danielngwanou@gmail.c
Bandjoun 56 om
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