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Dr. Bellel CHENITI

As global populations grow and climate
challenges 1ntensify, innovation 1n science
and technology becomes a cornerstone for
sustainable development. In this context,
Algeria 1s actively investing in homegrown
research and development to address
national needs and contribute to the United
Nations sustainable development. The
Research Center 1n Industrial Technologies
(CRTI) stands at the forefront of this
transformation,  channeling  scientific
expertise 1nto tangible technological solu-
tions.

Among the CRTI's notable breakthroughs
are patented 1nnovations tailored to the
agriculture sector, including the
development of a stone removal machine,
which plays a vital role 1n land preparation
and agricultural productivity. Another
patent, the breeding cage, aims to improve
aquaculture or terrestrial livestock systems
(depending on 1ts specific use), retlecting a
commitment to food security and
resource-efficient production.

Pioneering Technological Innovation for a Sustainable Future:

CRII's Contributions to Agriculture and Industry

Aligned with sustainability goals, CRTI 1s
integrating  smart  technologies 1nto
agriculture through mmnovations such as a
LoRa-loT-based system for real-time
environmental monitoring and the use of
drones with aerial imagery. Combined with
artificial 1ntelligence and deep learning,
these tools provide farmers with precise
data to detect water stress and crop pests at

early stages, enabling targeted
interventions and  more  efficient,
environmentally  responsible  resource
management

Through these itiatives, the CRTI

demonstrates its strategic role in bridging
research and application. Each mnovation
reflects a wvision of a future where
technology 1s deeply rooted 1n local
development to keep up with the global
challenges. In agriculture, industry, or envi-
ronmental stewardship, CRTI 1s consistent-
ly delivering solutions that are both impact-
ful and forward-thinking.
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Realization of Pb-acid solar battery with electrolyte
pumping agent by electro-osmosts

Algeria owns one of the best solar deposits 1n the
world, with daily 1irradiation reaching 6 kWh/m? 1n
the south and 5 kWh/m? in the north. due to the
current energy challenges, harnessing this resource
has become a strategic necessity. However, even
partial use of this energy faces technical
challenges, particularly in terms of storage, as it
cannot be fully connected to the electrical grid.

To solve this 1ssue, the Research Center in Indus-
trial Technologies (CRTI), through its Addi-
ttive Manufacturing Research Unit (URFA),
launched a project to develop a lead-acid solar
battery designed for storing energy from autono-
mous photovoltaic installations. The goal was to
design a battery with minimal modifications to
existing production lines of starter batteries,
thereby overcoming economic and technical
constraints. The project began with the adaptation
of a standard starter battery, making adjustments to
1its dimensions and components to meet solar
storage requirements.

The study of the characteristics of various battery
components was carried out using CRITI’s
equipment and that of 1ts industrial partners specia-
lizing 1n electrical energy storage. The
project development took place in three phases: the
manufacture of a first prototype i collaboration
with ENPEC, the design of a model based on
CRTT’s resources, and finally, the production of a
final prototype 1n partnership with SARL
ELCHAFEK-Batteries. This last model proved to
be particularly suitable for solar storage applica-
tions, thanks to its excellent properties, including
low self-discharge, high resistance to slow and
deep discharge cycles, and an optimized
welght-to-volume ratio relative to 1ts capacity.

Due to 1ts performance, this battery can be used 1n
various fields for electricity supply. It can be used
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in the agriculture sector to power systems for pum-
ping, irrigation, water treatment, etc., especially 1n
remote areas that are not connected to electrical
orids. In the telecommunications sector, it can
power radio antennas and various communication
equipment 1n hard-to-access areas or regions far
from homes, such as the desert. It can also be used
In many autonomous systems such as electric
vehicle charging stations, electrification of homes
and livestock buildings, street lighting, air condi-
tioning, and more. Its potential makes 1t an effec-
tive solution for the development of renewable
energy 1n Algernia.

This invented battery was patented under number
12853, dated August 6, 2024. The researchers who
contributed to this project are:

« HAMIDOUCHE Mohamed (PhD)
« KENZOUR Abdelghani (PhD)

« MERABTI Halim (PhD)

« MAYOUH Fateh (PhD)
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INSTITUT NATIONAL ALGERIEN DE LA PROPRIETE INDUSTRIELLE

BREVET D’INVENTION
@ Dpate de dépst: 02/03/2023 (1) Nedu brevet : 12853
(2ONe Dépat: 230202

@Titre de I'invention:
Réalisation d'une batterie solaire Ph-Acide avec un agent de pompage
d'électrolyte par électro-osmose..

@ Déposant :

1, Centre de Recherche en Technologies Industrielles CRTI, BP 64, Route de Dely Brahim, Chéraga,
16014

2, SARL El Chafek Fabrication Des Batteries, Zone Indusirielle RN 100 Ain M'ila-Oum EI Bouaghi
3. HAMIDOUCHE Mohamed réside & , 15A, zone industrielle de S&tif

4. ANNANA Aissam, réside Zone industrielle RN 100 Ain M'lila-Oum El Bouaghi

5. KENZOUR Abdelghani 6. MERABTI Halim 7. MAYOUF faleh , tous résident & 154, zone
industrielle de Sétif, 8. MAAROUF Tarlg, 9. AGHROUT Rachid, tous résident RN 100 Ain M'lila-
Oum El Bouaghi

@ Inventeur

HAMIDOUCHE Mohamed-ANNANA Aissam- KENZOUR Abdelghani-
MERABTI Halim-MAYOUF fateh-MAAROUF Tarig-AGHROUT Rachid

@ Titulaire :

1. Centre de Recherche en Technologies Industrielles CRT, BP 64, Route de Dely Brahim, Chéraga,
16014

2. SARL El Chafek Fabrication Des Balleries, Zone industrigllie RN 100 Ain Mila-Oum EI Bouaghi
3. HAMIDOUCHE Mohamed réside & , 154, zone industrielle de S&tif

4. ANNANA Aissam, réside Zone industrielle RN 100 Ain M'lila-Oum EI Bouaghi

5. KENZOUR Abdelghani 6. MERABTI Halim 7. MAYOUF faleh , tous résident & 154, zone

indusfrielle de Selif, 8. MAARQUF Tarig, 8. AGHROUT Rachid, tous résident RN 100 Ain M'lila-
Oum El Bouaghi

@ Données relatives a la priorité




Visit of the Minister of Higher Education and Scientific Research to the public economic

institution ‘Welding, Monitoring, Industrial Expertise, Consultancy and Development ™
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On October 10™ 2024, Mister Kamel Badari,
Minister of Higher Education and Scientific
Research, paid a working visit to the public
economic 1nstitution “Welding, Monitoring,
Industrial  Expertise, @ Consulting  and
Development Company’, a branch of the
CRTI. The wvisit allowed to introduce the
different activities and fields of specialization
of the company.

At the end of his visit, the Minister noted that
Algeria has ‘raised the stakes for the transfer
of 1ndustrial technologies from research
centres to economic institutions by allowing
scientific research centres to create economic,
industrial and commercial branches.’

As for the company “Welding, Monitoring and
Industrial Expertise”, the Minister noted that
the latter has contributed significantly to the
application and valorization of the scientific
research results achieved by the CRTI,
whether through 1ndustrial products or
services related to training, consulting and
monitoring. The Minister also stressed the
need to continue efforts to develop the
performance of the company, which has
national competences 1n several activities with
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major public 1nstitutions such as SONA-
TRACH and SONELGAZ.

In a speech delivered by the company's
director, Hadj Djilan1 Lamine, he outlined the
company's missions, which include optimizing
the exploitation of scientific research results,
contributing to wealth creation, providing
technical support to industrial enterprises 1n
the fields of tramning, expertise and
consultation.

On the sidelines of this visit and under the
supervision of Mister of Higher Education
and Scientific Research, the Director of the
public economic company, signed a
partnership agreement with the ‘Shipbuilding
and Repair Company’.




Recetving Education Minister of the Republic of Zambia at the CRII

On April 27" 2024, the Centre received
Mr. Douglas Monsaka Siakalima, Minister of
Education of Zambia Republic, with the
presence of Mr. Mohamed Bouhicha, General
Director of Scientific Research and
Technological Development at the Ministry of
Higher Education and Scientific Research.

During this visit, the Director of the Centre,
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Riad Badji, gave a brief presentation on the
scientific and technological activities of the
Centre, after which the Minister and his
delegation toured the various laboratories and
workshops, where detailed explanations were
orven on the scienfific projects and
technological models carried out by the Centre
researchers and engineers.




First Workshop on Electric Vehicle Technologies

Given the importance of electric vehicles,
which have become an integral part of the
global shift towards a more sustainable and
environmentally friendly future, as well as the
adoption of this technology 1n different parts
of the world driven by environmental, econo-
mic and technological factors, the Centre orga-
nized on May 7" and 8% 2024 the first

workshop on electric vehicle technology.

The workshop was mnaugurated 1n the presence
of Mr. Mohamed Bouhicha, General Director
of Scientific Research and Technological
Development, and Mr Riad Badji, the CRTI
Director. During the first session, two lectures
were presented, the first by Professor Hafid
Aourag entitled “Why should the CRTI 1nte-
orate the Systems Maturity Levels methodolo-
oy 1n the development of electric vehicles?’,
and the second by Professor Omar Kadim
entitled ‘Batteries and Electric Vehicles’.

On the sidelines of the workshop, the top three
winners of the Best Electric Vehicle Design
Competition were honored 1n the presence of
representatives of the industrial institutions
supporting the program, as well as the
members of the expert committee that super-
vised the selection of the best designs. In a ges-
ture of appreciation, the Centre's management
honored the industrial institutions that funded
the workshop with symbolic gifts, 1n recogni-
tion of their efforts 1 supporting this event.

In the evening, a workshop titled ‘Energy
Conversion and Storage System’ was pre-
sented, followed by rich and constructive
discussions on the topic.

The workshop concluded on the second day

with a series of valuable lectures presented by

distinguished professors, who addressed

various topics as follows:

* Professor Abdelkrim Redjaimia: ‘High
Entropy Alloys (HEA), a Disruption in Ma-
terials Science: Aerospace, Hydrogen Sto-
rage, Electric Vehicles’

* Professor Farouk Ben Meddour: ‘Diagno-
si1s of damage problems i1n intelligent
vehicles using digital data transmission'.

 Professor Noureddine Finineche: ‘Hy-
drogen Storage Technologies: Challenges
of Solid Storage 1n Hydrides for Fuel Cell
Electric Vehicles’

e Professor Mohamed Arezki Amitouche:
‘How to Build a Model Car’
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Showcasing models of technological products and signing a partnership agreement

on the sidelines of the International Salon of Agriculture and Food Industries

On May 20" 2024, the Centre participated in the
220 edition of the International Salon of
Agriculture, Livestock and Food Industries held at
the Exhibition Palace. The Centre exhibited some
models of technological products developed by 1ts
researchers and engineers 1n the field of agricultu-
re including drones.

On the sidelines of the International Salon, on
May 21%, 2024, a partnership agreement was
signed between the Centre and the National
Company for Pipes and Flat Products Conversion
(Anabib), a branch of Metal and Steel Industries
Complex ‘Emetal’, i the field of scientific
research and technological development.

The Centre's pavilion, during this event,
witnessed a large number of visitors.

Participation of CRII in Research, Development and Innovation Products Exhibition

The CRTI participated 1n an exhibition about
research, development and innovation products
organized by the General Directorate of Scientific
Research and Technological Development, on
June 02", 2024, at Faculty of Information and
Communication Sciences, where some models of
technological products which were developed by
the Centre's researchers and engineers were exhi-

bited.

On the last day of the exhibition, under the
supervision of Mr. Kamel Badari, Minister of

Research, Atef Chaibani a senior resear-
cher from the Research Unit in Additive
Manufacturing i Setif was honored for
obtaining the second place 1n the best
permanent researcher category organized
by the General Directorate of Scientific
Research and Technological Develop-
ment. This ceremony took place 1n the pre-
sence of Mr. Yacine El Mahdi Walid,
Mmister of Knowledge Economy,
Start-ups and Microenterprises, and Mr.
Karim Bib1 Triki, Minister of Post and
Telecommunications.
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Participation of the Centre in the International Exhibition
of Thermal, Electric and Hybrid Vehicles

The Centre participated 1n the first edition
of the International Exhibition for
Thermoelectric, Electric and Hybnd
Vehicles, held at the Mohamed Ben
Ahmed Conference Centre in Oran from
June 24" to 29" 2024. During this event,
the Centre showcased some technological
models developed by researchers and
engineers related to electric vehicles such
as batteries.

In this context, Dr. Benammar Abdsalam,
Deputy Director of the Centre, gave a pre-
sentation 1n which he reviewed the expe-
rience of the CRTI 1n controlling electric
vehicles technology, and detailed the
achievements of the Centre 1n this field,
highlighting the challenges 1t faces and 1ts
future plans.

The CRII Open Doors in 2024

As part of introducing the CRTI and 1its various activities to the large public, several events were

organized during 2024, including the following:

Science Day celebrations:

The Centre organized an open day at the
‘Intelligent Embedded Systems’ technological
platform on April 16®, 2024. The event included a
comprehensive presentation of the Centre and the
technological platform, followed by a tour of the
various structures, where engineers and
researchers gave detailled explanations of the
technological projects developed there, especially
those related to drones.
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Celebrations of the 62nd anniversary of
Algerian Independence day:

From July 2™ to 4% 2024, ‘Intelligent
Embedded Systems’  technological
platform welcomed visitors, including
students from the National Higher School
for Autonomous Systems.

The wvisitors benefited from a valuable
program of lectures, including a lecture by
Dr. Kachida Ahmed, director of the
technological platform, on drones and
therr applications, then, some training
sessions took place during which they
were able to discover the drone models
developed by the engmeers and
researchers of the platform.

Organization of Open Days for Industrial Companies
at Research Unit in Additive Manufacturing

The Research Unit 1n Additive Manufacturing
in Sétf, affiliated with our center, organized
open days on February 28 and 29, 2024, with
the aim of enabling industrial companies to
benefit from the unit’s expertise and scientific
knowledge.

The first day was marked by a strong

attendance of representatives from industrial

companies 1n both the public and private

sectors.

The opening ceremony was attended by:

 The Director of the Research Center 1n
Industrial Technologies,

 The President of the Regional Conference
of Eastern Universities of Algeria,

 Representatives from the Directorates of
Industry and Trade,

» Representatives of the National Office of
Legal Metrology.

The second day was attended by
representatives of economic enterprises, 1n
addition to a wvisit from students of Abbas
Laghrour University 1n Khenchela. The
students attended a lecture on “3D Printing and
Metrology” delivered by Professor Fouad
Roumili. They also received several
explanations from the unit’s engineers and
researchers regarding the various technologies
availlable 1 the wunit’s laboratories and
workshops, as well as the services 1t provides.
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Organization of Open Days for Industrial Companies at the Technological
Platform “Mechanical Systems and Intervention e Service Robotics”

The center organized open days on the
technological platform “Mechanical Systems
and Intervention & Service Robotics™ in Oran,

from December 10 to 12, 2024.

The first day featured opening speeches by the
Director of the University of Science and
Technology of Oran, the Director of Industry
and Pharmaceutical Production of the Wilaya
of Oran, and the Director of the Research
Center 1n Industrial Technologies.

This event was organized within the
framework of strengthening relations and
fostering cooperation between the Research

Center 1n Industrial Technologies and the
industrial sector. It aimed to promote the
technological platform, highlight 1ts activities
and services, and showcase the training and
qualification programs offered to the industrial
sector as well as to unmiversity students and
oraduates.

Throughout the three days, a series of lectures
and training sessions were held to provide
visitors with the necessary knowledge and
expertise, and to explain how to benefit from
the services offered by the platform.

Visit of a delegation from SONATRACH to strengthen
cooperation with the CRTI

Within the framework of strengthening the bridges
of cooperation between the Centre and the
economic sector, on July 03" 2024, the CRTI
received a delegation from SONATRACH 1n the
presence of representatives from the General
Directorate of  Scientific Research and
Technological Development. The meeting focused
on discussing ways of cooperation between the
two parties, after that, the delegation visited the
various laboratories and workshops of the Centre.
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Coordination meeting to follow up on the accreditation of the Centre's
laboratories according to the standard 1SO 17025

On May 06®, 2024, a coordination mee-
ting was held under the chairrmanship of
Dr. Riad Badji, in the framework of a
follow-up meeting 1n the presence of
representatives of the General Directorate
for Scientific Research and Technological
Development and the Algerian Accredita-
tion Authority the accreditation process of
the Centre's laboratories according to the

standard ISO 17025.

During this meeting, the progress of the
work related to the accreditation of the
Centre's laboratories and the remaining
steps to complete the accreditation process
were discussed.
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