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Preface

Obijectives of the symposium

The objective of the sixth international symposium on new
and renewable energy which will take place at the Unit of
Applied Research in Renewable Energies of Ghardaia
(Renewable Energy Development Center, CDER) is to make
an update on the progress of research work in the new
energy field and renewable energies, with a special focus
on their applications in southern Algeria areas. This high-
level international scientific conference gathering which
comes after the great success of the first, second, third,
fourth, and five SIENR organized respectively by URAER in
2010, 2012, 2014, 2016 and 2018. This scientific meeting
is intended to be a tradition to foster exchanges between
researchers from different research centers and laboratories
in renewable energies, industrialists and decision-makers
working in this field.

Topics

The main topics for this sixth international symposium are:

- Photovoltaic Solar and Hybrid Systems

- Thermal Solar

- New Energies (Hydrogen, Fuel cell ...

- Renewable Resources (Solar, Wind, Biomass ...)
- Energetic Efficiency and Environment

Symposium venue

The sixth International Symposium on New and
Renewable Energies SIENR20 is organized at the Applied
Research Unit for Renewable Energies, which is located 20
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km from the Ghardaia city. Located in the Algerian Sahara,
Ghardaia city is in the heart of Algeria in the North of the
Sahara Desert. It was issued from the country's
administrative division in 1984. But since the creation of the
new law, its geographical perimeter has become less broad
and delimited by Laghouat in the North, El Djelfa in the
North East, Ouargla in the East, El Meniaa in the South, and
El-Bayadh in the West.

City’s geographical location, old (a) and new (b) country's
administrative division
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SIENR

Plenary conferences

Summary

Conference title

‘ Speakers

Energy Transition in Algeria :
Challenges and Opportunities
for a National Sustainable
Energy System

Prof. Noureddine YASSAA

Algeria's Commissariat for
Renewable Energies and
Energy Efficiency, CEREFE,
Algeria

The Role of Renewable Energy
in the Global Energy
Transformation

Prof. Saad MEKHILEF

Power Electronics and
Renewable Energy
Research Laboratory,
PEARL,

University of Malaya,
Kuala Lumpur, Malaysia

Perovskite Solar Cells: R&D
Challenges

Prof. Nouar TABET

Physics Department,
University of Sharjat, UAE

Probabilistic Forecasting of
Solar and Windfarm Output

Prof. Jhon Boland,

University of Austria



https://www.google.dz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi_4oL6lpTcAhXE7xQKHVKkCBgQFgglMAA&url=https%3A%2F%2Ffr.wikipedia.org%2Fwiki%2FGharda%25C3%25AFa&usg=AOvVaw3j_0de5jMqVtkRTnCCgpa2

=

5™ International Symposium on New and Renewable Energies SIENR20
October 13 - 14, 2021 Ghardaia, Algeria

SIENR
Communications : Theme A
Photovoltaic Solar and Hybrid Systems
Ref | Title Authors Page
Numerical simulation of graphene nano strip Amir Sharifi Miavachi. Miragha
Po1 based heterogeneous solar cell to improve Musavi. Mehdi Eskq?'.dlarzng 13
Voccell filling factor ’
MPPT Charge regulator and monitor for .
Po2 photovoltaic / battery system based on Klgﬁem, F Bouchataa, T Azib, N 14
microcontroller
A New method to represent the I-V and P-V .
Po3 characteristics of different photovoltaic Egl?llasall-(?:(o:k?ﬁ:ﬁ(?irih;o%?(réebou 15
modules !
Backstepping control for DC-Link voltage for | Amine Sobh, Belkacem
Po4 a photovoltaic system connected to the grid Belabbas, Tayeb Allaoui, 16
through a z-source inverter Lakhedar Hamzaoui
Ismail Bendaas, Amar Hadj
Effect of a new smarts photovoltaic inverters Q;g?ﬁjﬁ!ﬁ;i?;ﬁzﬁ::'e f:.lllcrﬂne
Pos connected with a distribution networks in El Ghoul Séliha Boulahchiche 17
H r ’
Algeria Smail Semaoui, Saida Bouacha,
Abdelhak Razagui
Analysis study and modeling topologies of .
DC / DC converter with and without MPPT MOUh.OUb B.lrcme, |.'Gkhd0'l’
Pos - A . Baadj, Katia Kouzi, Cherif 18
regulator in central grid connected in Larbes. Ali Cheknane
photovoltaic system '
A Novel single-input multi-port isolated bi- . - .
Po7 directional converter for renewable 2:£zhzr'm:ﬁ;i(%°ﬂupu lithesh, D 19
integrated EV applications 4
Comparison and analysis of five MPPT é:i:l? g:%:; SSESZCE:::
Pos techniques for boost converter based PV Omall" Hazil, Akila Gherbi 20
system under real input deviations Amar Hadi :Arab '
p Comparative study of models solar radiation | Djelloul Benatiallah, Kada 21
09 in Sub- Saharan environment Bouchouicha
Comparison study between conventional and
Pio advanced MPPT based on fuzzy logic and /\HAArfgthI:UII'(:mCT';'GbrS’ S 22
ANFIS for standalone system eran, ’ arrag
Solar photovoltaic and wind hybrid energy . .
P11 systems for optimization techniques and cost K Hammaoui, T Touahri, M 23

analysis

Hamouda
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. . . Abdelkrim Khelifa, Lyes Boutina
pra | Numericl sy cfhetybrid phetovlcc | id Toeicy Sotamed. | 24
ahar Baissi, Lebbi Mohame
P13 Solar inverter performance prediction g;g;i(’):i‘ '-SiGBdinIAQrI?Cbh,i(ﬁ]eZirmi' S 25
’
p Simulation of high-efficiency perovskite- Mohamed Mousa, Fathy Z Amer 2%
14 based tandem solar cells Ahmed Saeed, Roaa | Mubarak
Incremental conductance algorithm based on . .
P15 indirect control mode using an integrator QAOSH:T,G 'gtw/&'i\‘n?uéezg;?i 27
controller tuned by routh criterion ovarroudi, a che
A Numerical approach of three hybrid TMOZZ?SI?({ L::’Eic;ufi}:;led
P16 | systems photovoltaic / thermal (PV/T) Air Abdelkri,mythIifa Mohamed 28
Solar collector Taher Baissi, Ahmed Benchatti
Comparison and experimental tests between i%k:‘gsc;':nga?naei?iéft?r:igtu;d
P17 conventional and interleaved DC/DC boost Amar Hadi Arab, Mourad 29
converter topology Haddadi | '
e e . Sabiha Anas Boussaa,
Pis E\nflesifel\:fe silicon based photovoltaic panels : Abdelhak Benkrid, Messaouda 30
Ayachi
p A Clustering event detection approach for Selim Sahrane, Mourad 37
19 non-intrusive load monitoring Adnane, Mourad Haddadi
Comparison of nanocrystalline silicon and Wafa Hadj kouider, Abbas
P20 nanocrystalline silicon carbide window layers Belfar, Belmekki Mohammed, 32
Hocine Ait-Kaci
A Novel Hybrid Model for PV Power
Forecasting Using Support Vector Machine Reski Khelifi , Mawloud
P21 and Grasshopper Optimization Algorithm: Guermoui , Bachir laouar 33
Case Study
Communications : Theme B
Thermal Solar
Ref | Title Authors Page
The Exploitation of Solar Energy to Elaborate Abdelbaki Nid. Yacine Aoun
To1  |Zinc Oxide Thin films Bedreddine Maaoui ! 35
Mathematical model of the energy balance
To2 for two configurations of trapezoidal box- B Lazizi, F Yettou, A Gama, M 36

type solar cooker tested under Saharan
climate

-8-

Aksas, R Khelifi
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To3

To4

Tos

Tos

To7

Tos

To9

Tio

Tn

T12

Ref

Eo1

Study and simulation of the thermal behaviour

of a box solar cooker using comsol

multiphysics software and its experimental

validation under Ghardaia climate

Passive and active concepts for energy
efficient buildings

Geothermal and thermal waters in the
Ghardaia region

3D Approach by The rans method of
convective transfer and flow in a room
heated by a solar energy

Thermal performance of fresnel solar
concentrator: An experimental analysis

Improvement of the thermal comfort of
building roofs equipped with a phase

change materials (PCM) layer under desert

weather conditions

Exploitation of solar energy for the

elaboration of zinc oxide thin films according
to a new method of solar spray pyrolysis

Comparative study between photovoltaic

and thermal solar cooling

Development of an ANN model for
forecasting time series of cooling
performances in CSP plants-solar tower

power plant (Gemasolar) as a case study

Experimental test procedures for thermal
performance evaluation and parameters
determination of a parabolic concentrator

type solar cooker

H Ben Cheikh El Hocine, F
Yettou, A Gama, K Touafek

Abdelmadijid Bensaha, Sidi Med
El Amine Bekkouche, Fatiha
Benkouider

Chenini Nadir, Ghalmi Samira,
Nezli Imed Eddine

Hami Khelifa, Talhi Abdelkrim,
Draoui Belkacem

Hani Beltagy, Sofiane Mihoub,
Noureddine Said

A Aggoune, M Hamdani, Y
Marif, S M A Bekkouche, M K
Cherier, R Djeffal

Maaoui Bedreddine, Aoun
Yacine, Nid Abdelbaki

Mostufa Atia, Belgacem
Bekkar, Aimad Ahriche

T E Boukelia, Y Kabar, S Dimli

F Yettou, A Gama, A Belaid, A
Azoui, A Malek

Communications : Themes C, D and E
New Energies (Hydrogen, Fuel cell ...), Renewable Resources

(Solar, Wind, Biomass ...) and Energetic Efficiency and

Environment

Title

The drying kinetics of apricots undergo steam

blanching in a microwave oven

Avuthors

Bousselma Abla, Abdessemed
Dalila

38

39

40

41

42

44

45

46

47

Page

50
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Design and implementation of currents-sensors
Eo2 faults diagnosis by equivalent output error Ahmed Tahri, Said Hassaine, 51
injection of sliding-mode for PMSG-based Sandrine Moreau
WECS
Evaluation of the impact of climatic B Benabdelkrim. A Benatillah. T
Eo3 conditions on amorphous Silicon PV module . " ! . ' 52
N . Ghaitaoui, K Hammaoui
performance in the desert environment
Delamination defects localization in carbon Ahmed Benyahia, Abdessalem
Eo4 fiber composite laminates using ultrasonic Benammar, Abderrezak 53
signal processing Guessoum
A principal component analysis of complex . .
Iridium hydrides XYIrHs (X=K, Na: Y= Ba, Sr, | K Benyelloul, A Diellouli, H
Eos Ca) and Osmium hydrides ZOsHes (Z=Ba, Sr, Aourag, K Khadidia, ¥ >4
Y 6 »>" | Bouhadda, A Adjadi
Ca, Mg) ladi
Eo6 Solid oxide fuel cell power management Bessedik Boubaker, Khouidmi 55
based on a predictive controller Houari, Benzouaoui Ahmed
Fadila Tahiri, Abdelkader
E Direct power control (DPC) of PMSG Harrouz, Abd Essalam Badoud, 56
07 integrated in a wind system Fatiha Bekraoui, Belbali
Abdelkader, Hassani Hicham
s . Hadjer Hakkoum, Toufik
Role of electrode material in enhancing the . N o
Eos performance of NiO / ZnO photodiode glbermacme, Nouredine 57
engouga
Structural, elastic and electronic properties
Eo9 of transition metal hydrides TiH2 and ZrH2 Hamza Ziani, Ahmed Gueddim 58
from first principles calculations
o | SAASET Contlloof DG bosed.n s, Froud 8B | s
P 24 K Koussa, Y Bakou, K Roummani
system
E Unit commitment of thermal units in Louarem Sabah, Slimani linda, 40
1 integration with wind power generator Nouri Hamou
Techno-economic study of solar electrolytic .
E12 hydrogen production at high temperature R Boudries, A Khellaf o1
Effect of thickness and pretreatment on the
E13 physicochemical quality of sun-dried Youcef Rahmani, Réda Khama 62
camelina meat
Improvement in wind energy sector using
E14 nanotechnology N Rathore, F Yettou, A Gama 63
: ) S Makhloufi, S Nemsi, K
E1s Operation assessment of the Kabertane’s Abdeladim, Boulahchiche, A 64

photovoltaic power plant
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Hadj Arab
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. . Sabah Meniq, llyes Nouicer,
E16 Hydrogen production by dark fermentation Abdallah Khellaf 65
E DTC of DFIG included in a wind turbine Slama abdelhamid, Hamouda 66
17 connected to the grid Messaoud
E1s Numerical simulation of multi-quantum well Talhi Abdelkrim. Hami Khelifa 67
! solar cells (MQWSC) )
E1o Structural, electronic, and thermodynamic Zahia Ayat, lkram Zitouni, 68

properties of a rare earth dihydride TbH2
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Aomar Boukraa
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Theme A

Photovoltaic Solar and Hybrid
Systems
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Code: Po1

Numerical simulation of graphene nano strip based
heterogeneous solar cell to improve Voccell filling
factor

Amir Sharifi Miavaghi, Miragha Musavi, Mehdi Eskandarzade

Department of physics, Urmia University, Urmia, Iran
E-mails : A.sharifi@uut.ac.ir, mirage_musavi@yahoo.com, m.eskandarzade @uma.ac.ir

Abstract

In this paper, performance of heterogeneous solar cells was investigated by
indium tin oxide (ITO) and graphene nano strip (GNS) on the performance of
heterogeneous solar cells (HJ), namely GNS / c-Si, are investigated. By
numerical simulations, this paper has shown that increasing the layer thickness
(p) in GNS can not only improve the open circuit voltage (Voc) and the cell
filling factor (FF). Based on the simulation we have proposed an explanation
of this unexpected increase. Low-efficiency ITO deposition on (p) GNS
actually leads to a decrease in the emitter (electron emission) of the cell,
which in turn effectively increases its activation energy and its resistance
affects the VOC and FF values. The results of this new insight guide us to
further help optimize the HJ stack.

Keywords : Grapheme, Heterogeneous, Solar cell.

-13 -


https://www.google.dz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi_4oL6lpTcAhXE7xQKHVKkCBgQFgglMAA&url=https%3A%2F%2Ffr.wikipedia.org%2Fwiki%2FGharda%25C3%25AFa&usg=AOvVaw3j_0de5jMqVtkRTnCCgpa2
mailto:A.sharifi@uut.ac.ir
mailto:mirage_musavi@yahoo.com
mailto:m.eskandarzade@uma.ac.ir

I 5™ International Symposium on New and Renewable Energies SIENR20
SIENR October 13 - 14, 2021 Ghardaia, Algeria

Code: Po2

MPPT Charge regulator and monitor for photovoltaic / battery
system based on microcontroller

H Assem 1, F Bouchafaa 2, T Azib 3, N Allam 2

! Centre de Développement des Energies Renouvelables, CDER Algiers, Algeria
E-mail : h.assem@cder.dz

2 Université des Sciences et de la Technologie Houari Boumediene, USTHB Algiers,
Algeria

E-mails : fbouchafa@gmail.com, allam.nesrine@yahoo.com

3 Ecole Supérieure des Techniques Aéronautiques et de Construction Automobile,
ESTACA Paris, France
E-mail : Toufik.azib@estaca.fr

Abstract

Many different type of systems have been designed to adapt photovoltaic
(PV) generators to their charges. They ranged from basic and low efficient
linear controllers, to more sophisticated power electronic based converters.
Accordingly, depending on the system requires, further attention should be
devoted to the development of the converter design that connects the PV
system to the battery (BAT) or load, in conjunction with adding new and more
advanced control strategies to the system.

This paper outlines the process of designing a new electronic concept of a PV
regulator for autonomous applications, which uses a buck converter to ensure
high efficiency over a wide operating range. The power converter is driven
by a very precise algorithm, adapted for implementation in a low-cost
microcontroller (PIC184550), that has been designed to allow PV generator
to track and function in their MPP including a control strategy that ensures an
appropriate charging/discharging process for improved power management
and prolonged life cycle of BAT. Besides, a software tool has been
developed to supervise the various phases of the charging / discharging and
the entire energy in the PV stand-alone system including the availability of
continual telemetric monitoring of both PV and BAT units. The system has been
developed and experimentally evaluated to investigate the behaviors of
each unit of the isolated PV /BAT system.

Keywords : Microcontroller, Maximum power point (MPP), DC-DC converter,
Battery charge control, Isolated photovoltaic systems.
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Abstract

In this study, a new method to calculate the one diode model parameters
able to correctly represent the I-V and P-V curves of photovoltaic modules is
presented. The proposed method uses an iterative algorithm permits finding
the appropriate value of the ideality factor and hence extracting the other
parameters simply form datasheets information provided by manufacturers.
The ability of the proposed model to calculate the current-voltage
characteristics was examined by comparing the results with three other
proposed methods in the literature for various photovoltaic technologies, such
as polycrystalline, monocrystalline, Heterojunction photovoltaic modules.

Keywords : Photovoltaic, Modeling, I-V characteristics, One diode model,
Parameters extraction.
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Abstract

This article is based on the contribution of using a Z-source converter in the
photovoltaic energy conversion chain connected to the electrical network. For
this, this subject deals with the modeling and simulation of this chain which
consists of a Photovoltaic Generator (PV), Z-source converter, and the
electrical grid. In order for the system to operate with good performance, a
robust MPPT algorithm based on a Sliding Mode Controller (SMC) will be
used to extract the maximum energy produced by the PV system and the
Backstepping controller is also used to control the DC link voltage. A complete
study of the dynamic behavior of the grid-connected PV system is presented
using the software Matlab / Simpower system environment. The results show
good performance in terms of efficiency and the quality of energy produced
by the PV system connected to the electrical grid.

Keywords : Photovoltaic power source, Z-source inverter, Sliding mode
control, Backstepping, Control maximum power point tracking.
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Abstract

The distribution network of electrical energy, by its current structure, is not
designed for the rising reception of solar photovoltaic (PV) array. Indeed, the
insertion of a large number of PV systems induces overvoltage issues which,
depending on the network load states, can lead to non-compliance with the
admissible voltage values by the electrical grid code. In many countries, such
as Algeriq, it led to the revision of standards concerning the connection to the
public distribution network of distributed renewable production. The new grid
code requires flexible operation of the production plants which must be able
to dynamically modify the active and reactive power according to the
network parameters (i.e. the frequency and the local voltage of the network)
on command local or by following external commands. Therefore, this work
aims to study the use of an intelligent inverter in a critical photovoltaic
installation, where relevant voltage fluctuations exist. A case study, with real
network parameters monitoring data and measurements, is discussed in order
to show how the "intelligent" functionalities of the new inverters can be
implemented for the integration of PV installations in low voltage distribution
networks.

Keywords : Low-voltage distribution network, Smart PV inverters, Common

connection point, Measurements on electrical networks and
PCC, Voltage variation.
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Abstract

In this paper, we present analysis study and modeling topologies of DC / DC
converter with and without MPPT regulator in central grid connected in
photovoltaic system by using the maximum power point tracking efficiency of
photovoltaic and modeling different topologies of DC / DC converter for
photovoltaic application. It provides different improvements to the electrical
architecture. This solar system represents the complete chain simulation in
MATLAB / SIMULINK. Thus, we looking at the matching connection stage
between the GPV, MPPT regulator, solar battery, circuit breaker. The new
trends in this area are the use of economy solution by using renewable
energy. In the central inverter topology which means that PV-panels are
connected in one common array both in series and parallel that is connected
to one large inverter. The result of PV array is connected to a single DC/DC
converter. This topology has economical benefits as the number of the
inverters is small, but the partial shadowing of one panel will affect on the
whole array power output.We simulated and modeling topologies of DC /
DC converter with and without MPPT regulator in central grid connected in
photovoltaic system for the different conversion configurations in order to find
the best one in terms of efficiency and energy produced.

Keywords : Photovoltaic generator, Maximum power point tracker MPPT,
Performance, Power, DC-DC, DC-AC Converters.
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Abstract

This paper proposes a novel Single Input Multi-Port Isolated Bi-Directional
Converter (SIMP-IBDC) for renewable integrated electric vehicle applications.
The proposed converter works under both PWM and single-phase control
modulation. It has the advantages of the high-frequency transformer, which
enables the step-up/down operation with extreme voltage gain. Besides, it
offers low voltage regulation. In the proposed approach, converter
integrated with solar PV, and maximum power from PV array is tracked by
perturb and observe technique. The analysis, operating modes, and
waveforms of the converter have been discussed in detail. The converter has
an input voltage of 380V and an output voltage of 48V for each port. The
simulation results are presented to validate the converter both in charging
and discharging modes.

Keywords : Single input multi-port isolated bi-directional converter (SIMP-

IBDC), Solar PV, dc-dc converters, Dual active bridge (DAB),
V2G.
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Abstract

In this paper, five maximum power point tracking (MPPT) strategies of
photovoltaic (PV) system have been analyzed and simulated; Many MPPT
algorithms have been extensively described in the scientific literature.
However, this paper reviews the most frequently used as: the conventional
Perturb and Observe strategy P&O , the differential P&O, the single
referenced P&O, the double referenced P&O and the incremental
conductance methods (INC) respectively ,The proposed method is based on a
conventional variable step P&O strategy, which successfully recovers several
drawbacks and limitations compared with other developed MPPT methods,
mainly the oscillations around the MPP, the accuracy and the convergence
speed under rapidly changing atmospheric conditions. To test the efficiency
of the proposed method, a simulation model was developed, tested and
analyzed effectively under matlab/Simulink environment considering several
real scenarios of atmospheric conditions.

Keywords : Variable step size MPPT algorithm, P&O technique, Photovoltaic
system, Accuracy of MPP.
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Abstract

The depletion of fossil and natural energy resources such as oil, gas and
uranium is decreasing due to the current high consumption and the
development of the industry in recent years. Climate change and pollution
require a reflection on the energy need by a rapid transition to renewable
energies. To cover energy needs, research is being conducted on renewable
energy. One of the renewable energies which can fulfill the demand of the
world until now, is solar energy, It is the direct source of generation of heat,
light, and electricity and which is free and inexhaustible in most of regions of
the world, this energy can be used in different ways, either in photovoltaic
systems for the production of electricity, or in thermal systems for the
production of hot water in the housing sector.

In this article we will do a comparative study. One consists in determining the
two empirical models (Davies & Hay and Ashrae) which will allow us to
estimate the daily irradiations on a horizontal plane, and on the other hand
we compare it by the results measured in the site of Adrar at the time of four
seasons. A comparative study of the results obtained by simulation of the two
models showed that the Ashrae model gives a better estimate of the global
solar components, the absolute mean error does not exceed 6% and the
correlation coefficient was greater than 0.97, as did the relative coefficient
of the bias error does not exceed 5% in absolute value, relative RMSE does
not exceed 9%.

Keywords : Solar radiation, Adrar, Davies & Hay, Ashrae, Irradiation.
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Abstract

This paper provides a comparative Study between conventional P&O and
advanced Maximum power point tracking (MPPT) algorithms based on fuzzy
logic control (FLC) and Adaptive Neuro-Fuzzy Inference System (ANFIS) for
standalone application. In order to achieve the operating point, the proposed
MPPT techniques control the duty cycle of a DC-DC converter which interfaces
the load and the PV generator. The conventional P&O algorithm is discussed
due to its simplicity and low implementation cost but its dynamic behavior is
considered worst especially in rapid irradiation changes. Hence, FLC and
ANFIS are supposed to perform better in term of power ripples elimination
and the tracking accuracy. However, simulations results have been recorded
by using Matlab/Simulink. These results prove the privilege of the advanced
techniques over conventional algorithm.

Keywords : Component, Formatting, ANFIS, MPPT, Fuzzy Logic, P&O, PV
system
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Abstract

Off-grid hybrid energy systems (HES) have become more cost-effective and
reliable than single-source systems for the electrification of rural areas. This
paper presents a techno-economic analysis of a wind /PV hybrid system for a
40 rural houses the region Adrar (27.59°N, 0.11°W) of Algeria One year
recorded wind speed and solar radiation are used for the design of a hybrid
energy system. Average annual wind speed in Adrar is 7 m/s and annual
average solar energy resource available is 8 kWh/m2/day. Energy which is
produced by wind/PV hybrid system in a course of one year is
5649kWh /year, wind turbine produced 2411 kWh/year (20%) energy, and
PV generator produced 80 % (4498 kWh/year) energy. From economical
analysis, it was found that wind /PV hybrid system’s cost of a unit of electrical
energy in Adrar with 12% yearly discount is 0.6 $/kWh.

Keywords : Techno-economics analysis, Wind/PV, Hybrid system, Electrical
load
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Abstract

The thermal photovoltaic hybrid solar collector is a useful device that can be
used to increase the heat transfer fluid temperature by extracting the heat
from the stored solar energy that is not converter by the solar cells in
electricity. In this work, a two-dimensional numerical study of the turbulent
mixed convection in the hybrid system PV/T, which consists of photovoltaic
monocrystalline PV cells and a rectangular ribbed Aluminum duct in contact
with the lower surface of the PV module, for analyzed the effects of the
Reynolds number (in range 4000-20000) and the ribs shapes on flow
structure and improvement of the heat transfer rate has been carried out. A
comparison was made between the shapes of the ribs arranged according to
the angel B with three configurations (square for f=90°, triangle for f=45°
and 45°<(<90°). The results show that the optimum angle of inclination of
the rib for good cooling of the PV cells and for high performance of the
system is 78°. These results can be used for efficient and optimal design of
hybrid PV/T water solar collectors.

Keywords : Heat transfer rate, Hybrid solar collector, Ribs, Turbulent
natural convection, Photovoltaics.
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Abstract

Based on the outdoor PV system of the Renewable Energy Development
Center (CDER) at the height of Algiers the instantaneous inverter efficiency
under field conditions has been analyzed and compared to measured data.
A model is developed that expresses the inverter efficiency as a function of
the inverter AC output power. A general efficiency curve is extracted for
different SMA/ Sunny Boy 3000TL invertersby applying multi-exponential
approximation function. Model parameters are calculated using field data.
The model is used to predict inverter efficiencies for different periods of time
and compared to the measured ones.

Keywords : PV systems, Grid connected PV inverters, PV inverter electrical

conversion efficiency, Inverter efficiency modeling, Double-
exponential curve fitting.
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Abstract

The single-junction solar cells suffer from transmission and thermalization loss.
Tandem solar cells are a promising development of solar cells, as they can
solve the main limitation of which the single-junction solar cells suffer. Tandem
solar cells consist of two or more junctions with different energy gaps that
absorb a broader spectrum and show higher efficiency. The simulation of
MAPbI3..Cl./Si and MAPbI3xClx/CIGS have been presented. An optimized
perovskite MAPbI3-xClx top subcell is used, which enhanced the overall
performance of the proposed tandem cells. The efficiency of the MAPbI3-
xClx/Si tandem cell approaches 30.18%. An increase in the efficiency of
33.38% is reported for replacing the bottom subcell by CIGS instead of
silicon, with the same doping level. SCAPS-1D simulation tool was used to test
the performance of the designed tandem cells. The comparison of the
proposed tandem cells to the recently published work shows a promising
performance and higher efficiencies.

Keywords : CIGS, Perovskite, SCAPS-1D, Si, Tandem solar cell.
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Abstract

Due to its simplicity and low cost of realization, the incremental conductance
algorithm (INC-algorithm) is still attracting the interest of the research
community. This algorithm with direct control mode where the duty cycle is
provided directly can present some drawbacks, such as: 1) oscillation around
the maximum power point (MPP) when the step size used to update the duty
cycle is large, 2) imperfect maximum power point tracking when the step size
is small. To avoid these limitations, the INC-algorithm based on indirect
control mode is proposed. The proposed algorithm consists of two stages; the
first one is used for the reference PV-module-voltage searching; and the
second one is used for the stabilization of the PV-module-voltage control loop
via an integrator. To ensure high performance against load variation and
variable climatic condition, the Routh criterion is employed to determine the
range of the integrator gain. Simulation results confirm the superiority of the
proposed INC-algorithm based on indirect control mode over the classical
one based on direct control mode.

Keywords : PV-module, Boost converter, INC-algorithm, Direct control mode,
Indirect control mode.
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A Numerical approach of three hybrid systems based on
photovoltaic /thermal (PV/T) air solar collector
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Abstract

The present work aimed to enhance the heat transfer rate of two-panel
surface temperatures through passive air-cooling. A comparison of three
modes alternatively cooled from the front side (PV/T-l), from the backside
(PV/T-Il), and from both sides (PV/T-lll), to improve the heat transfer by
laminar natural convection of a hybrid system PV/T air collector. A numerical
simulation was developed to solve the continuity, momentum, and energy
equations by using the finite volume method. The modified Rayleigh numbers
affect the heat transfer rate, whose values ranged between 10<Ra*<1000
was analysed. The obtained numerical results have been validated with
previous experimental work, and the best agreement has been found. The
current numerical results show that the mode (PV/T-lll) of double-pass has a
better heat transfer rate than other modes by about 111% compared to the
first mode (PV/T-l). Correlations equations of the average Nusselt numbers
were presented.

Keywords : Finite volume method, PV/T air collector, Heat transfer
enhancement, Passive air cooling.
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Abstract

This paper deals with interleaved boost converter design for a stand-alone
photovoltaic (PV) system.Accordingly, the correct design of the battery
charge Controller is a crucial task. In this context, a comparaisonbetween
conventional and interleaved boost converter is provided based on
experimental test, in which a high output current gain with lower output power
ripples and higher efficiency requirements are achieved. In addition, the
control of the Pulse Width Modulated (PWM) signal offset of the interleaved
boost converters is provided using the Digital Signal Processor (DSP)
TMS320F28335 Texas Instrument interfaced with Matlab software. The
obtained results can serve for designing a battery charge controller
operation in autonomous PV system.

Keywords : Charge controller, PWM control, Boost converter, Interleaved
boost converter, DSP TMS320F28335.
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Abstract

Solar energy is a clean renewable energy source. During the electricity
production, photovoltaic systems don’t generate any waste or toxic emissions.
However, if this industry is to truly present a sustainable solution it must
account for the photovoltaic solar panels’ end-of-life phase.

According to the already installed PV panels and its predicted growth, the
amount of waste PV panel is estimated to reach in 2050, 78 million tons.
Different researches showed the necessity to recover the photovoltaic waste
panels and according to the last issue guideline of the European Union
(2012/19/EU), the end of life photovoltaic panels are considered as
electronic and electric equipment waste.

In this review paper, different recent researches interest of recycling
photovoltaic panels will be cited.

The several components which constitute silicon based photovoltaic panels will
be presented. These silicon based photovoltaic panels presented are
realizing in researcher center of technology of semiconductor for energetic
(CRTSE, Algeria).

The materials present in the panels can be recovered and reused using
specific methods; once their modules reach the end of their life cycle such as:
glass and aluminum, as well as semiconductor materials such as silicon,
copper, indium, cadmium and tellurium.

Finally, we will cite 53 different recycling panels industries.

Keywords : Recycling, Photovoltaic panels, Silicon, End of life, Recycling
panels industries
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Abstract

Non-intrusive load monitoring (NILM) aims to estimate the energy consumption
of individual appliances from the aggregate power signal. Studies have
shown that giving similar feedback to energy users can result in significant
energy savings. Existing NILM methods can be grouped into event-based and
eventless methods. Currently, most of the existing methods are event-based
NILM methods. Such approaches require an event detection step to extract
the necessary features for model development. In this work, we present a
NILM event detection method based on data clustering. In this method, we
combine the results obtained from data clustering with a rule-based
approach to extract events from the aggregate power signal.

We experimented with three different state-of-the-art clustering algorithms
and tested our method on a publically available dataset.

The several components which constitute silicon based photovoltaic panels will
be presented. These silicon based photovoltaic panels presented are
realizing in researcher center of technology of semiconductor for energetic
(CRTSE, Algeria).

The materials present in the panels can be recovered and reused using
specific methods; once their modules reach the end of their life cycle such as:
glass and aluminum, as well as semiconductor materials such as silicon,
copper, indium, cadmium and tellurium.

Finally, we will cite 53 different recycling panels industries.

Keywords : NILM, Event detection, Clustering, K-means
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Abstract

The higher electric and optical properties of nanomaterials give an
opportunity for solar cells to get better efficiencies. nanocrystalline
hydrogenated silicon (nc-Si: H) and nanocrystalline silicon carbide (nc-SiC: H)
thin films offer a new range of specialized solar photovoltaic (PV)
nanostructured materials. Because of their wide band gap nature, they are
utilised as a window layer for thin-film a-Si:H-based solar cells. The question
whether nanocrystalline hydrogenated silicon (nc-Si:H) or nanocrystalline
silicon carbide (nc-SiC:H) is more adapted for window layer in amorphous
silicon solar cells, was investigated in this work using AMPS-1D simulator. Our
simulations agreed well with experiments and showed that incorporating a
boron doped nanocrystalline silicon carbide window layer instead of
nanocrystalline silicon enhances the device performances. Moreover, the use
of this material in pin-junction produced photovoltaic cell with efficiency of
9.2%, with VOC = 0.867V, JSC = 14.7 mA/ecm2 and FF = 72.4%.

Keywords : AMPS-1D, nc-SiC:H, nc-Si:H, Window layer, Buffer layer.
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Abstract

Photovoltaic (PV) installations have the potential to deliver significant
economic and environmental advantages to electric networks. On the other
side, when PV penetration rates rise, the unpredictability of the solar source
presents a particular problem in grid management. In this respect, PV power
forecasting is an important tool for managing uncertainty and ensuring system
stability. In the current work, we present a novel hybrid model for intra-hour
forecasting of PV power output. The proposed hybridization mechanism
performs on training the Least Squares-Support Vector Machine (LS-SVM)
model through Grasshopper Optimization Algorithm (GOA) using PV power
measured from 01-01-2016 to 31-12-2017 in half-hourly scale. GOA is
developed for hyper-parameters tuning for LSSVM model for improving its
forecasting performance. The forecasting performance of the proposed
GOA-LS-SVM is evaluated and validated on a database of two years for
one halfhour forecasting ahead. The proposed forecasting model benefit only
from previous PV power output, in particular, the last eight PV power are
used as input to the GOA -LA-SVM model. To demonstrate the effectiveness
of the proposed model we test its forecasting ability against Extreme
Learning Machine (ELM) for different sizes of training data. The proposed
GOA -LS-SVM predicts PV power output with acceptable performance
compared to the ELM mode

Keywords: Photovoltaic Power, Forecasting, Solar Energy
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Abstract

In industry, the most used energy sources are of non-renewable origin
such as oil and natural gas, unlike renewable energy sources “sun...”
which their uses remain limited. Among these industries, there is the
domain of electronic components manufacturing such as deposition of
thin films (photovoltaic cells, sensors ...etc.), in which, electric furnaces
are generally used to heat substrates.

The aim of this work is to elaborate ZnO thin films with different
molarities (0.05 - 0.15M) on glass substrates, using spray pyrolysis
technique coupled with solar heating mode (renewable energy) in
order to replace conventional heating methods (electric,..etc.) used
inside laboratories, which are expensive and present certain dangers.
In order to achieve this goal, we used a system of solar furnace to heat
the glass substrates.

At last, the elaborated films have been characterized using X-ray
diffractometer, UV-vis spectrophotometer and four-point method in
order to assess the reliability of realized solar spraying dispositif.

Keywords : solar furnace, thin film, spray pyrolysis.
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Abstract

This article presents a mathematical model for two configurations of a box
type solar cooker with trapezoidal shape: the cooker will be eqquiped with
an additional reflector at first time and will be removed later, the aim is to
determine the behavior in both cases depending on the the available solar
energy. The energy balance equations have been solved by a Matlab
program developed for this purpose. To validate the mathematical model, the
values of the theoretical temperatures values were compared with the
experimental results obtained from cooker tests carried out under the Saharan
climatic conditions of the Ghardaia site. The tests were carried out with the
cooker filled with one or two liters of water from 9:00 AM. to 5:00 PM. A
good agreement was found between the measured values and that estimated
by the proposed model. The model was then used to simulate the performance
of the solar cooker throughout the national territory. Several temperature
maps were obtained for different days of the year (winter and summer). It has
been found that the temperatures obtained when the cooker is fitted with its
reflector are much higher than that obtained without a reflector. The large
area of Algeria allows the operation of the cooker without or with reflector in
different locations and in particular months for each one of the configurations
depending on the amount of solar energy received.

Keywords : Solar radiation, Mathematical model, Thermal behavior, Solar
cooker
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Abstract

In order to study the thermal performance of a solar cooker used for food
cooking, we conducted an experimental and numerical study to examine the
temperature distribution and profiles of a prototype of box type solar cooker
realized by the small thermodynamic power plants of Applied Research Unit
in Renewable Energies (URAER, Ghardaia). The numerical simulation takes into
account the initial conditions, the weather conditions and the boundary
conditions. The water temperature values in the pot and on the absorber plate
were obtained by the Comsol software. The experimental tests (stagnation
and sensible heating tests) were carried out under the climatic conditions of the
Ghardaiia city (located at a latitude of 32.39°, a longitude of 3.78° and an
altitude of 463m at sea level). The tests were carried out on a clear days in a
summer month under global solar radiation received on a horizontal surface
varying between 800 and 1000 W/m2 and an ambient temperature varying
from 28 to 30 °C. The experimental results and those of the simulation are
compared and analyzed.

Keywords : Solar radiation, Comsol software, Box solar cooker, Numerical
simulation, Thermal profils.
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Abstract

The present research focuses on the diagnosis and improvement of the energy
efficiency of an energy-intensive house. For this purpose, passive and active
concepts were applied to a house located in a remote site in the Ghardaia
region. The aim is to reduce the energy requirements for heating and air
conditioning so as to make this habitat more energy efficient. Indeed, thermal
insulation is considered as an effective and reliable solution to improve the
energy efficiency of buildings. By combining the main energy concepts
(thermal insulation, passive solar heating, compactness, PV system of 470 We,
solar water heater of 200 liters capacity), it is possible to reduce the total
energy needs to 77.4% compared to the energy consumption of an energy-
intensive house.

Keywords : Energy-intensive house, Passive and active concepts, Low
consumption house, Thermal insulation
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Abstract

The presence of thermal waters in the region of Ghardaia, whose
temperature is 41,5 °C to Zelfana and 40 °C to Guerrara respectively, will
lead us to determine the thermal characteristics of the study region (wilaya of
Ghardaia). We would be interested in particular, mapping the geothermal
gradient and temperature map at the roof of the Continental Intercalary
aquifer.

Geostatistical modeling based on Universal kriging has been used for the
mapping, which has use data of 58 oil well. Universal kriging was used to
estimate geothermal gradient variation in the study area. Data from 58
petroleum wells from 136 were used for mapping, including the value of
geothermal gradient and thermal conductivity of which are averaged
relative to the length of well.

Keywords : Thermal, Continental Intercalary, aquifer, Geostatistical,
Ghardaia
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Abstract

In this present work, 3D numerical simulations are carried out to determine the
fields of velocities and temperatures in a passive room, the basic equations
which govern heat transfer and flow are those of the energy and Navier-
Stocks aquations, written in Reynolds decompositions. The results show the
existence of a compromise between heat transfer and airflow in this system.
The thermal and dynamic behavior is characterized by the determination of
the local Nusselt number on the one hand and by the local Grashof number
on the other hand.

Keywords : Convection, Flow, RANS models, CFD modeling.
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Abstract

The Linear Fresnel power technology attracted specific attention these last
few decades. Accordingly, the present work focuses on an experimental study
of a prototype using a Fresnel type concentrator. Theoretical analysis and
experimental validation are carried out to improve the thermal performance
of this concentrator. During the test, various measuring instruments and
parameters presented in curves form are required. Specifically: the inlet
temperature of water to the absorber tube, the outlet temperature, and the
additional water flow. To this end, theoretical and measured values are
analysed, compared and validated. Consistent with the obtained results, the
Fresnel reflector shows its features in different applications, i.e. heat and
electricity production for thermal powers reaching 250 KW, and daily
efficiency of above 40%.

Keywords : Solar concentration, Fresnel concentrator, Performance, Thermal
power
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Abstract

In single-story buildings, the roof is the section of the building that receives
the most sunlight and hence heat in the summer, making shading difficult. As a
result, it is critical to limit this gain by careful design and construction, whether
through the shade, insulation, or thermal mass.

The use of phase change materials (PCM) in buildings helps to reduce energy
reliance by allowing for the use of latent heat storage to enhance thermal
inertia without increasing the building's weight considerably.

The incorporation of MCP into a building's structure has the potential to
increase the thermal inertia of its envelope, which could not only slow down
heat transfer rates during peak hours but also reduce the fluctuations of
relatively large indoor temperatures, improving thermal comfort and
lowering energy consumption.

The proposed study is based on the simulation of a detached house located
at the Applied Research Unit in Renewable Energies (URAER) Ghardaia under
weather conditions corresponding to the year 2018.
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Simulation findings revealed that the total energy demand has decreased by
up to 20% with PCM. Also, it is shown that the best way to incorporating a
PCM layer in the roof and that by placing it in the inner facade of a roof
with less thickness consideration because the latter can be counterproductive
during the cold season.

Keywords : Building, PCM, Roof, Thickness, TRNSYS, Temperature, Energy
consumption
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Abstract

The deposition of thin films is done by several methods such as physical
process (PVD), chemical process (CVD), spray pyrolysis is part of these
methodes, where heat is required as the main factor, in this work we used the
sun as a source of heat. For this purpose a parabolic concentration system
was used, which offers the possibility to produce heat from solar energy,
where temperatures can easily exceed 800 °C and the conversion efficiency
is high generally. By exploiting direct solar radiation, considered the main
resource, which is very considerable on a planetary scale, this technology
offers a real alternative to the consumption of fossil resources with a low
environmental impact and a strong potential for cost reduction. The parabolic
geometry of this device allows all the light rays falling on the surface of the
parabola to be concentrated in one point where the cooking dish is placed
(focus). The power of this device depends of course on the size of the
parabola. The elaboration of the thin layers based on zinc oxide is done at
well determined conditions, allows these conditions the temperature, where it
is chosen at400 C°. for that, a geometrical study on the parabolic solar
concentrators was made to determine the various parameters which allow to
wait for this temperature with the solar radiation of 950 W/m2.after the
dimensioning of the concentrator one elaborated a series of ZnO to see their
effectiveness.
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Abstract

In recent years, research on thermal comfort in the building sector has
increasingly focused on renewable energy as an alternative energy. TRNSYS
software is used for modeling two types of air conditioning systems. A
photovoltaic wage air conditioning system that refers to all air conditioning
techniques using electricity produced by photovoltaic panels. The second
thermal energy absorption system produced by a vacuum tube solar sensor.
In this work, were compared the performance of solar thermal air
conditioning and solar photovoltaic air conditioning under the influence of a
different conditions, temperature, surface area, auxiliary energy, yield, ring
fraction and cost. The results shows that the total energy consumed in the
mechanical compression system is very high and up to 170%, compared to
the absorption system during the hot season.

Keywords : Cooling, Solar thermal, Solar photovoltaic, Absorption.
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Abstract

Unlike conventional thermal power plants which are generally erected in the
coastal regions near water bodies, seas and oceans, where water resource
availability is not a critical factor, concentrating solar power (CSP) plants are
usually installed in high sunny zones which generally characterized by semi-
arid and arid climates, where water resources are hard to find and/or to
employ. This from a side, on the other side, the hourly simulations of cooling
performances in CSP plants, including power required for cooling and water
consumption, are very complex and require many calculations, data analysis
and time consuming. Therefore, the aim of this paper is to develop an
artificial neural network (ANN) model to estimate the hourly cooling
performances of a solar thermal power plant based on its hourly generated
power, ambient temperature and wind speed. In this regard, the commercial
power plant Gemasolarwith solar tower technology has been chosen to
perform the study. The obtained results of the statistical analysis show that
ANN can be used as a good option to forecastthese two parameters in a
large-scale solar tower power plant without passing through detailed
modelling. However, it should be pointed out that this model can be only used
for plants that are simulated in locations with similar meteorological
conditions and solar resources as the site where this study has been
performed.

Keywords : Artificial neural network, Solar tower power, Gemasolar,
Statistical analysis, Cooling performances.

- 46 -


https://www.google.dz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi_4oL6lpTcAhXE7xQKHVKkCBgQFgglMAA&url=https%3A%2F%2Ffr.wikipedia.org%2Fwiki%2FGharda%25C3%25AFa&usg=AOvVaw3j_0de5jMqVtkRTnCCgpa2

I 5™ International Symposium on New and Renewable Energies SIENR20
SIENR October 13 - 14, 2021 Ghardaia, Algeria

Code: Ti2

Experimental test procedures for thermal performance
evaluation and parameters determination of a parabolic
concentrator type solar cooker

F Yettou!, A Gama !, A Belaid !, A Azoui 2, A Malek 3

! Unité de Recherche Appliquée en Energies Renouvelables, URAER, Centre de
Développement des Energies Renouvelables, CDER, 47133, Ghardaia, Algeria

2 LEB Laboratory, Electrotechnics Department, Faculty of Technology, University of
Batna 2, Rue Chahid Med El Hadi Boukhlouf, Batna, 05000, Algeria

3 Centre de Développement des Energies Renouvelables, CDER, 16340 Algiers,
Algeria

E-mail : yettou.t @gmail.com

Abstract

In Algeria, harvesting of wood for cooking causes its exhaustion and
accentuates more the problem of the scarcity of this resource causing
deforestation and leads to disastrous consequences on the ecosystem. On the
other hand, the use of conventional energy sources leads to serious
environmental problems. Solar energy is responsible for the so-called group
of renewable energy sources, which is the most important. As part of this
work, we will discuss about the use of solar energy for cooking using a
parabolic solar cooker (PSC).

The need to normalize and evaluate a solar cooker and compare different
designs calls for testing procedures, which represent their respective thermal
performance. The testing procedure followed for concentrating solar cookers
presently consists of determination of the time required for sensible heating
of a known quantity of water up to the boiling point. A test procedure to
evaluate the thermal performance of these types of cookers has been
proposed by Mullick et al., in which, it gives the thermal performance in terms
of the heat loss factor and optical efficiency factor. In addition, a test method
of solar cookers has also been suggested by Funk in year 2000, in which the
performance is given by two parameters, namely, adjusted cooking power
and overall heat loss coefficient.

The parabolic solar cooker is designed and realized at the Applied Research
Unit in Renewable Energy (URAER) of Ghardaia, according to international
norms and standards. Different tests were carried out under various climatic
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conditions to assess the thermal performance of the cooker through the
profiles of the water temperatures measured at the level of the cooker, which
will allow to examine the feasibility of cooking with this kind of cookers in
South Algeria.

Keywords : Solar energy, Paraboloid concentrator type solar cooker,
Experimentation and tests, Heat loss factor, Optical efficiency.
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Abstract

This study aims to determine the influence of drying apricots undergoing a
steam blanching treatment by microwave oven at different powers (200, 400
and 800 W). In order to market a product of good nutritional quality (sugar
content, polyphenol content and mineral salt content), limit the imports of
dried fruit abroad, encourage local products, increase the shelf life of the
studied fruit and obtain apricot-based foodstuffs in four seasons. The drying
process was carried out between 270 and 510 s, depending on the power
level of the microwave oven. Several literature models are used to simulate
the drying kinetics of dried apricots. The modified Henderson & Pabis and
Henderson-Pabis models were considered to be the best experimental drying
curves for apricots undergo steam blanching.

Keywords : Microwave, Steam blanching, Kinetics.
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Abstract

The performances of wind energy conversion systems (WECS) depend
strongly on the current measurement accuracy. Therefore, the current sensor
errors can lead to high degradation in performances and stability of the
system. In order to avoid the aforementioned demerits, a method of
detecting, identifying and isolation of sensors errors has been proposed in
this paper. The proposed method is mainly based on identification and
isolation of currents sensors faults of a permanent magnet synchronous
aenerator (PMSG) based wind turbine, using the eauivalent output error
injection of sliding mode observer (SMO). In this work a linear matrix
inequality (LMI) is used to minimize the uncertainty effect on the faults
identification. In addition, the SMO exploits only the input/output
measurements which are available in the system without additional hardware
complexity. The proposed method is able to identify and isolate the current
sensor faults accurately under wind conditions. Finally, the proposed method
was successfully tested in real-time using a lab bench with ASPACE 1104. The
obtained experimental results show clearly the accuracy and the
effectiveness of the proposed method.

Keywords : Sensor fault diagnosis, Sliding mode observer, PMSG, Wind
energy
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Abstract

This study is investigate the impact of climatic conditions on the performance
of photovoltaic modules installed in the desert reaion in south of Algeria. The
performance of QS-60DGF module under daily weather conditions is
evaluated. and the effects of partial shading and accumulation of sand dust
for a period of one years on power loss and the current—voltage
characteristics of photovoltaic modules are examined. and show the visual
inspection of the degradation of the QS-60DGF modules such as glass
breakadg and the influence of hiogh temperature and the other climatic factors
in the Saharan environment observed in the field at the Unit of Research in
Renewable energy URERMS Adrar.

The experimental results show that the performance parameters such as
maximum output current (Imax), maximum output voltage (Vmax), maximum
power output (Pmax), open-circuit voltage (Voc), short-circuit current (Isc) and
fill factor (FF) of QS-60DGF modules are degraded after these year of
exposition.

Keywords : Thin-film PV module, Performance parameters, Degradation
evaluation, Saharian environment.
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Abstract

Wind turbine blades are one of the most critical parts of a wind turbine
system. They have a significant impact on the entire wind power system.
Composite materials with polymeric matrices presents the material used to
fabricate wind turbine blades. Despite all the characteristics of this type of
material, it can deteriorate under certain conditions. That is why wind turbine
blades should be inspected periodically. Ultrasonic techniaues are well known
techniques that have been used in composites material part inspection. In
data collected by ultrasound technique from a composite material part is not
constantly simple to detect and locate existing defects. Modern signal
processing algorithms used to improve the ultrasound data resolution.
Methods based on time—frequency analysis are mostly used. The measure of
the improvement resulting from the signal processina methodology can be
confirmed for instance by evaluating A-scans containing defects near the
surfaces of inspected specimens. In this work, we describe a proposed
algorithm for processing A-scans ultrasonic data, in order to increase existing
defects resolution and localization. The proposed method is based on
modified Stockwell transform, global time-frequency thresholding and
normalized Shannon eneray envelope. The algorithm is evaluated using
simulation phantom as well as on a real specimen both including delamination
defects close to front surface. The proposed method can precisely locate the
defect delamination.

Keywords : Composite, Wind turbine blades, Ulirasonic signal, Modified
stockwell transform, Global thresholding, Shannon envelope.
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Abstract

Different theoretical methods were used to classified, select and study the
hydrides. In this paper an attempt has been made to classified and studies
the complex transition metal hydrides XYIrH¢ (X=K, Na: Y=Ba, Sr, Ca) and
Osmium hydrides ZOsHs (Z=Ba, Sr, Ca, Mg) by mean of a datamining
approach. The datamining approach used here is a principal component
analysis (PCA) to identifying the minimum number of descriptors necessary to
capture all the information of a system. A database was performed of
several complex transition metal hydrides collected from literatures. The
results show that bulk modulus, shear modulus, gap energy of complex
transition metal is significantly influenced by the lattice parameters. The
effects of the processing parameters were investigated and evaluated. The
obtained results from PCA are in reasonable agreement with those observed
from experimental data and theoretical classification methods.

Keywords : Principal component analysis (PCA), Complex transition metal
hydrides.
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Abstract

At present, renewable energies play a preponderant role, because we are
experiencing the depletion of fossil energy, especially, fuel cells. The basic
principle of these batteries is based on chemical reactions, which explains
their slow response, the progress of the control, which requires investing in this
field so that the systems based on batteries reach maturity. In this paper, a
new technique is presented for the control of the active and reactive powers
coming from an energy production system based on an SOFC fuel cell. First,
the system considered is presented containing an SOFC fuel cell, a PWM
inverter and an AC load, the validity of these analyzes is verified when the
energy production system is subjected to load variations with the use of a
conventional Pl and GPC controllers for a given load. Also when the load
variation becomes faster, the results show that with the GPC control, the
requested powers are almost identical to that supplied. By this work, it can
both test the validity of this control, as well as the robustness.

Keywords : SOFC fuel cell, PWM Inverter, Power management, GPC
controller.
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Direct power control (DPC) of PMSG integrated in a wind
system

Fadila Tahiri !, Abdelkader Harrouz 2, Abd Essalam Badoud 3, Fatiha
Bekraoui !, Belbali Abdelkader !, Hassani Hicham!

1 Faculty of Sciences and Technology at the University of Adrar, Laboratory of
Sustainable Development and Computing (LDDI) Adrar, Algeria

2 Dept Hydrocarbures et Energies renouvelables (of Adrar), Laboratory of
Sustainable Development and Computing (LDDI) Adrar, Algeria

3 Dept. Electrical Engineering (of Setif), Automatic Laboratory of Setif, Setif, Algeria

E-mail : fad.tahiri@univ-adrar.dz

Abstract

The study of a wind energy conversion system (WECS) based on a permanent
magnet synchronous generator interconnected to the power grid is described.
The efficiency of WECS can be greatly improved by using appropriate
control. This paper presents the application of the integrated DPC technique
in a WECS based on PMSG, this command based on directly controlling the
active and reactive power in a PWM rectifier. The errors between the
reference values of the instantaneous active and reactive powers and their
measurements are introduced into two hysteresis comparators, which
determine the switching state of the semiconductors, with the aid of a
switching table.

With the help of MATLAB / SIMULINK, the results of the simulation show that
this method of control has a good dynamic response of active and reactive
power.

Keywords : Wind turbine, PMSG, PWM AC/DC converter, DPC.
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Abstract

In recent years NiO/ZnO heterojunction photodetectors have emerged as a
suitable option for detecting UV wavelengths. Focusing on the influence of the
design process on the performance of the device, this paper represents the
design and simulation study of NiO /ZnO photodiode with different types of
electrodes. ATLAS module of SILVACO software was used. The characteristics
such as Dark current, photocurrent, and responsivity reading current and
wavelength of photodetection for different designs by changing the
conductive materials Palladium,Gold, Silver, and ITO. Comparing with four
types of electrodes, the largest responsivity and the smallest dark
currentwere obtained by using Agas an electrode.

Keywords : Design, NiO/ZnO heterojunction, Photodiode, Electrodes,
Responsivity, DarkCurrent, Photocurrent.
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Abstract

The current work is an investigation on the structural, elastic and electronic
properties of TiH2 and ZrH2 in the cubic phase by means of first principles
calculations conducted within density functional theory using full potential
linearized augmented plane waves (FP-LAPW) method. Besides, the
mechanical stability of our materials along with the hydrogen storage
capacity and hydrogen desorption temperature have all been addressed.
Generally, good agreement between our findings and those available in the
literature is observed.

Keywords : TiH2, ZrH2, Structural properties, Elastic properties, Electronic
Properties, Hydrogen storage.
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Abstract

This paper deals with the modeling and control of the wind turbine based on
doublyfed induction generator (dfig) via maximum power point tracking
(MPPT) strategy to extract the maximum mechanical energy from the wind. In
thi swork, the method of MPPT is elaborated and compared without wind
speed measurement and with the speed of wind measurement by using tow
deferents controllers Pl and sliding mode. Simulations are carried out the
comparison between MPPT sliding mode controller and MPPT Pl controller
and without wind speed measurement method, results simulation are shown
that the control performance of MPPT sliding mode issuperior.

Keywords : Doublyfed induction generator (dfig), Maximum power point
tracking (MPPT), MPPT sliding mode, MPPT PI controller.
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Abstract

The inherent flexibility of the power system is becoming weak with the
proliferation of wind generators into the traditional power system. The
integration of large-scale wind power in a power grid brings tremendous
challenges to the power system operation because of the intermittent and
uncertain wind power adds to the problem of balancing load and
generation. According to the influence of wind power integration on the
security and stability of power system, deterministic unit commitment is
currently used to economic dispatch, which takes reserve capacities to cope
with the wind power fluctuation. This work considered the integration of
thermal units with the renewable sources like wind at 30 bus IEEE, while
accounting for ancillary service management and renewable energy
uncertainties. The obtained deterministic problem is modeled using Mixed
Integer Programming (MIP) on MATPOWER interface whereas the MOST
solver is employed for its solution.

Keywords : Power system, Wind energy, Integer programming, Matpower
interface, Unit commitment.
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Abstract

Interest in green hydrogen, particularly in hydrogen produced using clean
renewable energy, is growing.

The present work deals with hydrogen production using temperature
electrolyzer powered by a concentrating photovoltaic unit. A techno-economic
study of the production system is carried out. The effects of technological
advances and of electrolysis temperature on the economics of hydrogen
production are investigated.

Results indicate that an increase in PV efficiency and an increase in
electrolysis temperature drastically reduce the cost of hydrogen production.

Keywords : Hydrogen production, Solar energy, CPV, High temperature
electrolysis, Economic competineness.

-61 -


https://www.google.dz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwi_4oL6lpTcAhXE7xQKHVKkCBgQFgglMAA&url=https%3A%2F%2Ffr.wikipedia.org%2Fwiki%2FGharda%25C3%25AFa&usg=AOvVaw3j_0de5jMqVtkRTnCCgpa2

I 5™ International Symposium on New and Renewable Energies SIENR20
SIENR October 13 - 14, 2021 Ghardaia, Algeria

Code: Ei3

Effect of thickness and pretreatment on the physicochemical
quality of sun-dried camelina meat

Youcef Rahmani 12, Réda Khama 3.2

1 Département de Génie des Procédés, Université Kasdi Merbah Ouargla 30000,
Algérie
2Univ. Ouargla, Fac. Sciences Appliquées, Lab. Génie des Procédés, Ouargla
30000, Algeria

3 Département Sciences et Technologie, Université Batna 2, Batna 05000, Algérie.

E-mails : y2002t2000@y ahoo.fr, redkhama@yahoo.fr

Abstract

This work is an experimental study of the effect of thickness and pretreatment
on the physicochemical quality of sun-dried camelina meat under the
meteorological conditions of Ouargla city in the south-east of Algeria. During
the study of the most influential pretreatments parameters, two operating
parameters are chosen: thickness (0.4 £ 0.03 ¢cm and 0.8 * 0.03 cm) and
dwell time in a saline solution of sodium chloride (30 minutes and 90 minutes),
and then a complete factorial experimental design with two factors and two
different levels is adopted.

The results show that 30 minutes of residence time in the saline solution and
0.582 cm of thickness of the meat slices are the optimal conditions for the
pretreatment. Under these optimal conditions, the retention rate of proteins is
94.02%, of lipids 26.95%, the color 76.32%, the shrinkage 50.99% and the
maximum moisture rate is 91.11% with a final salinity of 2.64%.

Keywords : Optimization, Pre-treatment, Camelina meat, Sun-drying,
Physico-chemical quality.
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Abstract

Harnessing wind energy is of important use for energy security, economic
growth, sustainable development and security of environment. But it is also
true that wind energy suffers from various challenges related to its
sustainability as important energy source. Some of the important barriers are
manufacturing cost, environmental factors, site specific, Low energy
production etc. Conventional wind turbines were designed to be large in size
so that they have power to turn turbine to produce sufficient power which in
turn create difficulties in transportation and installation of wind turbine.
Therefore there is need to develop such technology which can overcome
above difficulties by using lightweight materials and low cost materials. Thus
nanoscale models developed prolong the overall life of wind turbines by
mitigating the fatigue failures of structural components and reducing the
overall cost of power generation. Nanoscale technology introduced into wind
industry contributes in bringing new development for wind turbines
performance, operability, availability and reliability.

Keywords : Nanotechnology, Wind energy, Carbon nanotubes,
Nanolubricants.
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Abstract

In order to effectively operate renewable energy power system in an
isolated area like Adrar, a methodology is presented in this work with an aim
on how to assess the operation of a solar photovoltaic (PV) plant
implemented under the first phase of Algeria’s national renewable energy
program. A statistical approach study of the PV plant installed in Kabertane
site is investigated. For performance assessment, different meteorological
variables of two cloudy and two clear days were considered. In order to
illustrate the impact of the wind speed in PV operation on Kabertane site,
one week horizon study was investigated. Our study shows how the measured
of different meteorological variables should be preferred for the future
development and operation of solar PV power projects. Furthermore, the
presented statistical study is presumed as an approach to evaluate the
performance of any solar PV plant.

Keywords : Solar photovoltaic, Air temperature, Humidity, Wind speed,
Power output, Solar irradiation.
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Abstract

Dark fermentation, photo-fermentation, hybrid system, direct bio photolysis,
and indirect bio photolysis are all types of biological processes used to
produce bio hydrogen. Dark fermentation involves bio hydrogen production
by anaerobic bacteria from carbohydrate-rich substrates in the absence of
light, whereas in photo-fermentation, photosynthetic bacteria use light energy
to produce bio hydrogen from various organic acids, food processing and
agricultural  wastes Dark fermentation and photo-fermentation are
complementary technologies and can be used sequentially in a hybrid system.
In direct bio photolysis solar energy is used by algae and cyanobacteria to
convert water into oxygen and bio hydrogen. On the other hand, indirect bio
photolysis involve separation of the bio hydrogen and oxygen evolution
reactions into separate stages, coupled via carbon dioxide (CO2)
fixation/evolution.

Dark fermentation present advantages when compared to other biological
processes because it is light-independent and different raw materials can be
used as a carbon source to the microorganisms, which have both a high rate
of bio hydrogen production and growth rate to supply the system.
Furthermore, strict and facultative anaerobic microorganisms can be used in
the form of pure cultures and mixed cultures. Unlike mixed cultures, pure
cultures require a sterile environment to prevent contamination, which is
difficult and expensive to achieve in industrial scale. For this reason, mixed
cultures have been preferred in scaled-up applications.

Keywords : Hydrogen production, Biological process, Dark fermentation.
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Abstract

This article presents a contribution of the application of direct torque control,
for the control of the powers of a double power induction generator (DFIG),
used in a constant speed wind energy conversion system. This type of control
based on two hysteresis band controllers of torque and flux.

The simulation results showed that it is possible to control the stator powers
with this method.

Keywords : DFIG, DTC, Wind turbine, Grid.
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Abstract

In this work; we presente the result of numerical simulation study of multiple
quantum well MQW GaAs/InAs solar cell where cell is formed by a number
of InAs quantum well separated by GaAs as barrier. The calculation of
threshold wavelength necessitates numerical resolution of Schrédinger
equation in order to obtain the effective forbidden band-gap for every
Multi-Quantum Well Solar Cells. In this simulation we are using a simulator
SILVACO-TCAD. We will present the impact of thickness and number of well
and barrier on solar cell parameters. Our simulation shows that increasing
number of wells in the intrinsic region of InAs - GaAs structure increases
efficiency for narrow wells where the thickness is under 8 nm while it
decreases for wider wells (> 9nm). An optimised cell is obtained where an
efficiency exceeding 27% can be obtained; this value is clearly greater than
the zero quantum well structure 22%.

Keywords : Quantum well, Schrodinger equation, Silvaco, Pin solar cell.
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Abstract

We have performed ab initio calculations of electronic structure, equilibrium
and thermodynamic properties for the rare earth dihydride TbH2 using the
full-potential linearized augmented plane wave method (FP-LAPW)
approach within the density functional theory (DFT) in the generalized
gradient approximation (GGA) and local density approximation (LDA) as
implemented in the WIEN2k simulation code at OK. The equilibrium properties
have been determined, the density of states, electronic density, the energy
band structures and thermodynamic properties are studied in details. It was
concluded that the GGA optimized lattice parameter agrees much better with
the experimental findings than the LDA one. Two low-lying hydrogen-metal
bands of TbH2 were observed. The Fermi energy EF falls at a level where
most of the states are rare-earth 5d conduction states. We obtain information
on the negligible role of the H 1s state contribution near EF.

Keywords : Rare-earth dihydrides, TbH2, Density functional theory, ab initio
calculations, WIEN2k.
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