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1. PROJECT TITLE:" DEVELOPMENT OF HYBRID RENEWABLE
ENERGY- RO DESALINATION SYSTEM AND MINIGRIDS FOR RE-
MOTE AND DESERT AREAS IN EGYPT"

PROJECT PI: Dr. Abdelwahab Shalaby Kassem
FUNDING AGENCY:" Science and Technology Development Fund - STDF”

Renewable energy (RE) resources hold great promise for meeting
the energy and development needs of countries throughout the world. This promise is
particularly strong for rural and remote desert areas in Egypt not served by electric
grid. RE is clean, pollution free and abundant source of energy. Due to the intermittent
and fluctuant of power produced from single RE source (solar or wind), hybrid systems
of both are recommended. Hybrid RE systems provide a high level of energy security
through the mix of various generation systems and energy storage systems to ensure
maximum reliability of power supply. However, the full modularity and expandability
of mini-grid hybrid RE systems are goals not yet accomplished. In remote desert
areas which lack both water and electricity, the extension of the electric utility line is
very expensive and thus prohibitive. Mini grid hybrid renewable energy system will offer
an economic alternative to the costly extension of the national grid to these remote lo-
cations. Mini grids bear the promise of substantial environmental benefits, brought
about by higher energy efficiency and by facilitating the integration of renewable
sources such as PV and wind turbines. Desalination has become a promising
alternative and viable way to shrink the deficit in fresh water supply in the world. De-
salination also can meet the need for water in the desert locations. Matching Hybrid
RE with desalination systems present a real challenge, and therefore are the
core subject of this project.

The ultimate objective of the project is to develop, combine, install, test and as-
sess (technically, economically and socially) the performance of an innovative, modular
and expandable low cost hybrid renewable energy- RO desalination system for remote
areas in Egypt which lake both water and electricity. The developed system will act as
a demonstration unit or showcase for the successful use of desalination with hybrid RE
systems and mini-grids and to accelerate local skill development. The installation of
the hybrid RE — RO desalination system will aid in increasing the standard of living of
these rural locations and creating a decent living quality in the rural environment. .

The development of such system is consistent with national energy strategy
and development plan of Egypt. Above all this, it will help in reducing gas emission, cli-
mate change and protecting the environment.
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Driven - Multi Stage Flash (MSF) System with Salts Precipi-
tator and Nano Filtration (NF) Feed Water pre Treatment
(RE-NF-MSF)-, contract # RDI - C2/S1/148 (2009/2010).
Project PI: Dr. Hassan El-Bana

Funding Agency: RDI

Partners are from Germany, Jourdan and Egypt. RE-NF-MSF Specific objec-
tive is to Develop the conceptual design of an innovative, high performance, cost
effective, and of (near) zero brine discharge “Autonomous Commercial" MSF de-
salination unit, of 1.0 MIGD (5000 m3/d); named as RE-NF-MSF. The general Ob-
jectives are; i- Provide industry with the conceptual design of commercial desalina-
tion unit to support the future business plans of SME/SMI and encourage stack
holders, investors, companies and utilities to invest in green energy and desalina-
tion, ii- Support the development of remote areas and new areas (far from the Nile)
through developing a Renewable Energy (RE) Driven water production system to
help the population re-distribution and create more job chances, and minimize the
internal (and across boarder) migration., iii- Increase the communication & ex-
change of experience between industries and universities, NGOs and R&D cen-
ters and as well as MEDA-EU specialists in water production field using green en-
ergy. The Project activities includes 7 work Packages as follows:
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2. PROJECT TITLE: “Innovative Renewable Energy (RE)
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3.Project Title: “Hybrid Renewable Energy Systems in Rural

Settlements of Mediterranean Partner Countries (HYRESS)”

Project PI:Dr. Abdelwahab S. Kassem
Funding Agencies: The project was funded through FP6- European commission

Project Objectives:

The ultimate objective of the project is to develop, combine, install, test
and assess the performance of low-cost pilot hybrid Renewable Energy
(RE) systems in remote areas of the Mediterranean, which are not yet grid-
connected. The hybrid systems will be consisted of photovoltaics and wind
generators, and they will be installed in selected areas of the MPC coun-
tries to set-up and provide energy and thus aid to the increase of the
standard of living of these rural communities. The specific objectives were:

« Design and install hybrid RE system in remote areas

« Apply modular system architecture:

. all generators and loads AC coupled
« micro-grids for electricity distribution
« Perform technical and social monitoring and evaluation of the system

AU HYRESS system site
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4. PROJECT TITLE: “DEVELOPMENT OF CENTER AND PRAC-
TICAL & E-LEARNING PROGRAM FOR THE AGRICULTURAL
APPLICATIONS OF RENEWABLE ENERGY (ALEXREC)”

Project PI: Abdelwahab S. Kassem
Funding Agency: HEEPF

Project objectives:

e Development of Renewable Energy (RE) center and educational programs and
courses

e Enhance teaching/ training using e-learning
Increase the awareness of RE systems

Project Summary:

The current educational program in RE is still inadequate mainly due to the nonexistence of RE
educational program and E-Learning environment. The present project will, therefore, develop
an educational center and program for the agricultural application of renewable energy in the
Egyptian Universities by utilizing both conventional and E- learning environment. A web-
enhanced course makes use of web technology and services to support distribution of course
materials and student access to the resources. The program will be designed to suit graduate
and undergraduate students in the Agricultural Engineering Department and other departments
in the Faculty of Agriculture such as Agronomy, Pomology, Floriculture, Olericulture, Forestry,
Agricultural Economics, soil water, and General Agricultural Practice. The university graduates
working in the field of agriculture that lack training in Re will also be one of the main targets of
this program through continuing education.

Achieving the above stated objectives will accomplish the following:

+ Improve the quality of education in agriculture at Egyptian Universities and make it compati-
ble to that of other advanced universities;

Provide students with hands on experiences,
Provide graduates with specific competencies in job-market demands,

Standardize the agriculture education in Egypt by teaching the same course at all uni-
versities at the same time;

Develop an awareness of the importance of using RE as a sustainable source of energy in de-
sert and remote locations in Egypt. RE is not just an option; it is rather essential for desert de-
velopment in Egypt.

Agricultural problematic areas such as limited low-cost-energy irrigation means may be over-
come by providing more knowledgeable agriculture graduate in the field of Renewable energy.

Introduce E-learning as a new tool for education and training for students and trainees far from
the university and outside Egypt.

\\ 14
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Project Outcomes:

« Renewable energy center

« RE learning resources

« Undergraduate, Graduate and RE courses.

e E-Learning Modules

« Website and Web-based learning

« Execution of teaching the RE course in the university

« Dissemination and sustainability measures
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5- PROJECT TITLE: Development of agricultural engineering
lab course for the agricultural applications of solar and wind
energy systems.

Project PI: Abdelwahab S. Kassem.

Funding Agency: HEEPF

PROJECT OBJECTIVES:

Development of lab oriented course for the agricultural applications of solar and
wind energy systems.

Enhancing the teaching and learning of the course.

Increase awareness of solar and wind energy systems.

Project Summary:

The objective of the proposed program is the application of solar energy re-
search to energy related problems areas of agricultural engineering. The objectives
will be met through the development of hands- on, lab- oriented course in solar energy
devices for undergraduate students in agricultural engineering. The lab will also be
used as a training center for the agricultural application of solar and wind energy. In-
structors in other agricultural fields can improve their teaching and learning programs
when they incorporate the lab hardware in their classes. The agricultural engineering
graduates trained in solar energy technologies, will disseminate expertise of solar
heating and cooling, solar water pumping for irrigation and other purpose, and wind
machine throughout all sectors of agricultural. The developed lab course will help in
making the educational program of agricultural engineering more effective and respon-
sive to job market demand and to the state—of- the- art technology. It is relevant to the
national development plan in Egypt. The developed lab will assist in solving two main
problems: unemployment and energy shortage. The course will also develop an
awareness of the importance of using solar energy in desert and remote locations in
Egypt. Solar energy is not just an option; it is essential for desert development in

Egypt.
Project Outcomes:

e Favorable solar and wind energy systems.
e Course content and lab plan

e Teaching and learning resources, methodology and solar and wind energy data-
base.

e Teaching solar and wind energy course for senior students at the agricultural engi-
neering department.

Text book in solar and wind energy applications
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