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Welcome
While research Key Performance Indicators are several, external research
funding stands out as the KPI which reflects confidence of research
sponsors and indeed the society in the quality of the research performed
and its impact. A careful assessment of how BUE has been performing
with regard to external research funding the results reveal remarkably that
BUE at a young age of thirteen years has been successful in attracting
funds from a variety of sponsors in Egypt, Europe, and the United States.
For the record, BUE Sponsored Research was published two years ago
to present the first wave of projects awarded to BUE from its inception in
2005 up to 2016. The present issue, Sponsored Research II, documents
research grants awarded thereafter.
The list reflects the significance of the research performed at BUE
in advancing knowledge and its potential commercial and societal
impact. The majority of funding is awarded to projects in renewable
energy including three projects in wind energy, one in biofuel, and one in
thermoelectricity. Research related to water desalination also received
good attention in support of new developments such as powering up with
photovoltaic solar panels and a high speed, high pressure pump. Funding
in support of developing health and behavioural related equipment and
methodologies is also found in three projects focusing on imaging,
assessment of personnel capabilities, and peoples fatigue related to road
conditions. Other projects listed perform research in high strength steel,
cosmology, and civilisation rights.
With research at BUE advancing steadily, the university has taken giant
steps into commercialisation of the research output with three projects;
Technology Innovation Commercialisation Office (BUE-TICO), Business
Incubator (BUE-BI), and Science & Innovation Park (BUE-Tus SIP). The
latter is hosting start-ups, SMEs, and R&D outposts in collaboration with
Tus-Holdings Co. of Beijing, China. Information on these projects and
a closer look at the university's research activities can be found at our
Research Portal on BUE website.

Professor Yehia Bahei-El-Din
Vice President (Research & Postgraduate Studies)

02 Prof. Yehia Bahei-El-Din, Dr. Amr Abdel-Kader, Dr. Mostafa El-Shazly, Dr. Ahmed Saleh
Centre for Advanced Materials

Renewable Energy Industrialisation for
Egypt's Sustainable Development
With a 10 million EGP fund
from the Academy of Scientific
Research and Technology, BUE
is leading RENERGY EGYPT
Knowledge and Technology
Alliance, 13 organisations for
industrialisation of renewable
energy in Egypt. The alliance
consists of four universities
(BUE, Cairo University, Assiut
University, Fayoum University),
three research centres (Central
Metallurgical Research and
Development Institute, National
Research Centre, Desert Research
Centre), four organisations
from the industrial sector (Arab
Renewable Energy Co., Egypt Fiber,
Electronics Factory, Technology,
Engineering & Industry Company),
one local authority (New and
Renewable Energy Authority)
and one non-governmental
organisation (SEKEM Foundation).
RENERGY EGYPT KTA's goal is to
create manufacturing capabilities
in renewable energy, focusing
on wind and solar energy, and

supported by qualified human
capacity and incentives for startup enterprises. RENERGY EGYPT
KTA targets both on-grid and
off-grid projects, and creates
industrial capacity for local
manufacturing of new plants.
RENERGY EGYPT KTA is achieving
this goal through:
1) Restoring disabled wind
farms by manufacturing major
components and spare parts,
which cannot be procured for
the vastly imported wind farms.
This includes wind turbine
blades and actuation systems
and PV inverters. The economic
benefits include restoring energy
production fairly quickly and
reliably, creating new jobs, saving
enormous funds in foreign
currency for imported wind
turbines or spare parts.
2) Improving the efficiency of
wind and solar energy projects
by altering their design for larger
energy harvesting and to adapt

to the local environment. This
includes filters for PV panels
and modified wind turbine blade
designs. Maximising the power
output from existing RE sources
serves the target of a sustainable
economy.
3) Offering off-grid power
solutions. In particular, it will
focus on producing efficient and
affordable, stand-alone wind
turbines and demonstrate their
utilisation in water desalination.
This partially supports the
national plans for providing
energy and enhancing economic
growth without the burden of
expanding the national grid and
the enormous time and money it
requires.

Academy of Scientific Research and Technology (ASRT), Egypt 03
10,000,000 EGP

Renergy
Egypt KTA

04 Prof. Ahmed El-Baz
Mechanical Engineering

Wind Engineering Skills in Egypt and
Tunisia
The project aims to transfer
knowledge and technology
between experts in EU, Egyptian
and Tunisian institutions in
the field of wind engineering.
An additional objective is to
strengthen the links between
academic institutions and industry
to produce engineers with the
skills needed to support industrial
growth in the wind energy sector
as well as promote Bologna
Process standards in the South
Mediterranean region, focusing on
improving employability.
The impact will be very significant
at the partner countries at many
levels. The participating Egyptian
universities, thanks to the Wind
Energy Centres created, will be
reference locations for wind
engineering. The training material
created will be available following
the Creative Commons licence
to other academic institutions
in the partner countries. Well-

trained engineers will improve
the competitiveness of local
industries, improving employability
and the creation of spin-offs by
trained entrepreneurs. The project
will foster and strengthen links
to industry through the Wind
Energy Centres. The introduction
of Wind Technologies will improve
the energy independence and
sustainability for these countries.

Erasmus+, EU 05
123,110 EUR

Networking for
Wind Energy

06 Dr. Ashraf Seleym
Electrical Engineering

Water Desalination Using Solar-Powered
Capacitive Deionisation Technology and
Abundant Natural Resources
the high cost of extracting water
from deep wells. In addition, this
system will be self-optimised
under variable solar power input.
Low maintenance and operation
under harsh environments are
implied basic requirements. The
project also aims at exploring
more efficient and low-cost
This research project aims at
production of activated carbon
developing a prototype CDI system
or carbon aerogel and similar
for Egyptian brackish water using
material from a possibly abundant
photovoltaic (PV) solar energy.
local material, e.g. rice husk.
The project will explore efficient
ways for possibly directly driving
CDI cells from the PV solar panels
Capacitive de-ionisation (CDI) is
power. The target system is
a method of water desalination
intended to be a compact solution
for use in remote desert areas
based on electrical energy that
for irrigation and/or drinking
uses porous electrodes (e.g.
activated carbon) to store the
purposes for small communities.
ions. Capacitive deionisation holds The system should achieve a
high-water recovery ratio due to
the promise of not only being a
Freshwater scarcity is one of
the most challenging problems
facing the world today. Although
water is abundant in various
sources on earth, utilisation of
these water sources requires the
use of desalination technologies
to remove impurities and salts
from water to make it fit for
drinking, industrial, and agriculture
purposes. Many desalination
processes are available based on
thermal energy, mechanical energy
and electrical energy or a hybrid of
these.

commercially viable alternative
for treating water but for saving
energy as well. Experimental
prototypes have reported better
energy efficiency than the best
available existing brackish water
membrane-based desalination
systems.

Science and Technology Development Fund (STDF), Egypt & US National Academies 07
130,000 USD

Solar-Powered
Desalination

08 Dr. Mamdouh Gadalla
Chemical Engineering

Sustainable Production of Biodiesel from
Waste Cooking Oil in Egypt
This two-year project in
collaboration with London South
Bank University (LSBU) aims at
the conversion of Egyptian waste
cooking oil (WCO) into biodiesel
fuel. The WCO has been collected
from several restaurants and
industries in Egypt to represent
the widely available waste oil. The
Egyptian WCO has many unique
properties as it has been used
extensively during the cooking
process including the high content
of water and free fatty acids
(FFA). Such properties are not
favourable for the conventional
catalysed processes for biodiesel
production. Experiments have
been conducted to determine the
optimal conditions for biodiesel
production using the developed
supercritical non-catalytic process
using methanol. The project also
studied the effect of different
reaction variables on biodiesel
yield including methanol to oil
molar ratio, reaction temperature,
pressure and reaction time.
Based on project findings, WCO
is converted to biodiesel with
99% conversion and the optimum
experimental conditions are

257o C, 110 bar 17 minutes
reaction time. Project results
have been published in Energy
and Renewable Energy Journals
and also have been selected for
presentation in the UK Parliament.
A production plant has been
designed based on the optimum
experimental results.
New equipment for oxidation
stability analysis has been
purchased at LSBU and an
ongoing project plan is run for
kinetic studies on the reaction to
scale up the biodiesel reactor into
large-scale production. Energy and
mass integration studies are to
be implemented in the process. A
pilot plant is to be constructed in
BUE labs to test the commercial
production of biodiesel with pilot
scale capacity.

Science and Technology Development Fund (STDF), Egypt & Newton-Mosharafa Institutional Link Programme, UK 09
2,006,100 EGP

Cooking
Sustainably

10 Prof. Ahmed Hamad, Prof. Omar Karam, Prof. Samy Ghoniemy
Informatics and Computer Science & Centre for Advanced Informatics and Business Intelligence

Assisting Cognitive
Innovations

Academy of Scientific Research and Technology (ASRT), Egypt 11
1,500,000 EGP

Design and Production of a Device for
Assessing and Enhancing Personnel
Innovation Capabilities in Different Fields
The culture and creative industries
are a powerful motor for jobs,
growth, exports and earnings.
Egyptian industries, particularly
small and medium enterprises,
are increasingly faced with the
need to be more productive,
innovative and dynamic in
responding to the changing
market needs. This challenge
calls upon research and industry
to unite their forces to produce
more powerful and interactive
tools to enhance the creativity
of workers pursuing different
professions, and anticipate future
innovation trends. Education is a
strong prerequisite for economic
growth. Egypt must support
national efforts to help students
to learn better, teachers to teach
better, and school systems
to become more effective to
produce advanced and innovative
generations. The main goal
of the proposed project is to
demonstrate how pedagogical
theories, cognitive and o
 ther
relevant scientific d
 isciplines.
These theories contribute to the
aim of this research which is to
design and produce one compact
and complete device that is
equipped with the necessary
sensors, imaging devices, data
acquisition, interfaces and
software tools. This device is able
to evaluate and e
 nhance personnel
thinking levels and abilities to help
increase the innovation capacity
of Egyptian education and
industries. Research under this
objective will address intelligent
computational environments

stimulating and enhancing the
human creative process. This
is a multi-disciplinary research
including computational
creativity, brain-based research,
cognitive and learning sciences,
and human-computer interface
(HCI). This work will establish
theories and models for hybrid
(human-computer) systems to be
demonstrated by fully functional
prototypes of computational
environments, incorporating
progress in relevant areas such
as AI, psychology, sociology,
neuroscience and cognitive
science. The proposed project will
demonstrate how the theoretical
insights gained in this project t hat
are based on the latest advances
in pedagogical, cognition
and other relevant scientific
disciplines, and it will contribute to
the following expected outcomes.
1) Development of a national
standard human creativity
(cognitive) and higher order
thinking skills assessment tests
using cognitive and learning
sciences.
2) Development of a human brain
and mind (mental) simulation
model.
3) Development of human
cognitive, Generic Abstract
Intelligence (GAI) and innovation
simulation models that provide
a foundation to explain the
mechanisms of advanced natural
intelligence such as thinking,
learning, and inferences. Cognitive
models of teaching strategies and
learning styles will be provided

and tested against actual sample
sets that record inputs and
behaviour, and assess outcomes.
4) Development of a set of
programmes (mind games) that
will fit in the formally described
decision process and will be used
for enhancing the personnel's
thinking and innovation abilities.
5 Propose innovative solutions
for teaching national curricular
topic(s) in primary and/or
secondary education using
gamification and human-computer
interface (HCI) sciences.
6) Development of a device
prototype equipped with intuitive
interfaces and processing
software that is able to evaluate
and enhance personnel thinking
and innovation abilities.

12 Dr. Ann Nosseir
Informatics and Computer Science

Multimodal Driver Fatigue Detection
Correlated with Road Traffic Conditions
Driver drowsiness is a significant
contributing factor to road
crashes. Previous research on
driver drowsiness detection has
used physiological measures
of drowsiness, which involve
the monitoring of activity in the
brain, the heart, and/or the eyes.
This ongoing work still faces
challenges of accuracy. The
research methodology develops
a novel technique that combines
different approaches to detecting
physiological measures. Initially,
it captures and processes data
of image, biomedical, and road/
traffic by using multimodal data
acquisition technologies.

To increase the precision of
features detection, it develops
a new algorithm of image edge
detections and applies Artificial
Neural Network (ANN) to extract
wrongly detected samples. On top
of that, it correlates the fatiguedetected features with road and
traffic conditions. Finally, it builds
a detective device and ensures it
has a user-friendly interface for
fatigue alert to avoid distractions
and improve user acceptance.

Science and Technology Development Fund (STDF), Egypt & Hochschule Reutlingen, Germany 13
1,444,601 EGP

Monitoring is
Safety!

14 Prof. Ahmed Rashed
Architectural Engineering & Farouk El-Baz Centre for Sustainability and Future Studies

The National Campaign for Civilisation
Right to Build Civilisation
Heritage has many challenges,
and the National Campaign
for Civilisation Right to Build
Civilisation aims at raising
awareness of Egypt’s right to
reclaim its heritage and to pursue
those who have profited from our
heritage abroad, whether through
the sale or gifting of original
pieces to international museums,
or through reproduction copies or
souvenirs.
The main objective of the project
is to make full use of scientific
research to emphasise the
Egyptian right to a reward of the
profits achieved by those who
exploit the Egyptian cultural
heritage whether they are
companies, museums, individuals,
etc.
The grant for the project was
awarded to BUE's Farouk ElBaz Center for Sustainability
and Future Studies at the
British University in Egypt with
the national aim of protecting
Egyptian heritage.

Academy of Scientific Research and Technology (ASRT), Egypt 15
1,086,750 EGP

Building
Civilisations

16 Dr. Tarek Hatem
Energy and Environmental Engineering & Centre for Simulation Innovation and Advanced Manufacturing

Fighting Steel
Embrittlement

Academy of Scientific Research and Technology (ASRT), Egypt 17
1,000,000 EGP

Multiscale Methods for Hydrogen
Embrittlement in High-Strength Steels
The proposed research addresses
one of the lasting industrial
problems, which is understanding
of hydrogen embrittlement
phenomenon in steel alloys.
Hydrogen embrittlement has been
an issue of increased interest
and still remains to be, mainly
due to its diverse effects on
steel affecting drastically many
crucial industries such as the oil
and gas industry. Exploring oil
and gas wells at deep seawater
is considered to be the most
critical new challenge for the oil
and gas industry. In contrast to
shallow gas and oil wells, deep
seawater wells are subjected to a
more severe environment of high
pressure and stresses as well as
a highly corrosive environment.
The high exposure of steel casting
and tubing to contaminants of
hydrocarbons and H2S make
them vulnerable to Hydrogen
Embrittlement (HE) leading
to severe losses in lives and
equipment as well as endanger the
environment. As a result, specially
designed, HE-resistant, highperformance steels are required
for the types of equipment used
in such conditions. Furthermore,
many new green technologies
will be positively impacted by
introducing genuine steel alloys
that are resistive to HE. This will
enhance the usage of hydrogen
as a clean energy source, by

facilitating the production of
hydrogen, its transmission
through pipelines, and storage
in pressure vessels, without
impacting the structural integrity
and consequently hindering
performance.
The project aims to develop
reliable multiscale computational
models that incorporate
hydrogen effects in steel alloys.
These models will be able to
capture materials behaviour
over several length scales. The
developed models will be used
to understand long-range and
short-range defects evolution and
their interaction with hydrogen
in steels. A better understanding
of the hydrogen effect in steel
structure and its relation to shortrange defects (i.e. interstitial
atoms and vacancies), as well
as long-range defects (i.e.
dislocations and GBs), shall
enable new developments in the
field. These models can be used
in:
1). Understanding the physics
and mechanics of hydrogen
embrittlement process in high–
strength steel alloys as well as
its effect in terms of loading,
deformation and failure
2). Optimising the microstructure
to control hydrogen diffusion
and therefore its impact on the
mechanical properties of different

materials including high-strength
steel alloys.
3). Furthermore, the same tools
can be used in developing the new
engineered class of high-strength
steel.
This aim will be achieved through
the rigorous study of hydrogen at
the atomic level while considering
its effects on microstructural
defects and its impact on the
mechanical properties of steel.
The suggested framework
is structured around linking
atomistic-scale to explain the HE
at micro-scale through leveraging
the state-of-the-art in bottom-up
predictive models and cuttingedge materials characterisation
and testing techniques.

18 Dr. Mohamed Saad, Prof. Shadia Fahim, Dr. Rania Khalil
Arts and Humanities

The Voice of
Refugees on
Education

United Nations High Commissioner for Refugees (UNHCR) & The British Council, UK 19
52,000 USD

The Faculty of Arts and
Humanities at The British
University in Egypt (BUE) was
selected through an open tender
in December 2017 by the UNHCR
and the British Council, UK as a
partner to conduct an international
research consultancy on their
behalf in the MENA region on the
Perceptions of Young Adult Syrian
Refugees on Higher Education in
Lebanon, Jordan, Turkey and Iraq.
The total funding of the research
consultancy is US$52,000. The
research team collected data and
sample responses from focus
groups in Lebanon and Jordan.
The results were compiled into
two reports which were reviewed
by the UNHCR. The research team
has completed phase one of the
consultancy (Lebanon and Jordan)
and the results were successfully
shared at the Going Global 2018
Conference organised by the
British Council, UK which was
held in Malaysia from 2-4 May
2018. The second phase of the

report has also been completed
and the report is currently under
review. The results of this phase
are expected to be shared in a
closed European Commission
meeting in Brussels in November
2018. This leaves the research
team with the task of completing
a final comparative report on the
perceptions and provisions of
higher education in the MENA
region.

20 Dr. Amr El-Zant
Centre for Theoretical Physics

Concordance
Cosmology

Science and Technology Development Fund (STDF), Egypt 21
931,200 EGP

Concordance Cosmology: Consequence
and Alternatives in Light of Current and
Next Generation Data
There is a broad consensus in
the astrophysical community
regarding the success of the
'concordance' cosmological
model, also known as LambdaCDM. For, in its context, the
parameters characterising our
universe, such as its age and total
matter and energy content, are
determined precisely in a largely
consistent manner from different
observations. Pinning down these
parameters has, however, led to
the tantalising prediction that 95%
of these contents are in unknown
form.
To fill the gap in matter content,
'cold dark matter' particles (CDM)
were imported from high energy
physics theory and posited.
Yet researches at the Large
Hadron Collider at CERN, and
direct detection experiments,
have already ruled out many
once favoured models. The
Lambda component—Einstein’s
cosmological constant, which fills
the gap in the energy budget —is
even more enigmatic. Furthermore,
CDM-based structure formation
has been known to suffer from
problems on sub-galactic scales;
e.g., numerous small galaxies at
present epochs and apparently
numerous large galaxies at early
epochs of cosmic evolution.
These issues are central to our
conceptions of the physical
world; for while it is quite
possible that the shortcomings
of the concordance model can
be overcome through extensions
of current particle theory and

more complete modelling of
the astrophysics of galaxy
formation, it is still plausible that
these problems point to more
fundamental flaws in our physical
theories.
Solutions need not invoke new
physics, as there is plenty that
is unknown in terms of CDM-gas
interactions. The PI of this project
had developed the first model
relevant to the aforementioned
problems, which has since been
extensively studied and extended.
He, along with his research team
and external collaborators, are
planning to further develop a
general theoretical framework for
such coupling, and compare it
with full high-resolution numerical
resolution. In terms of first
principles, this is an attempt to
understand what a quite complex
process it is.
On another level, the primordial
fluctuations that lead to the
formation of structure in an
initially nearly homogeneous
universe are also relevant to the
aforementioned problems.
One mechanism for modifying
them is through 'trans-Planckian'
corrections. In the absence of
a theory of quantum gravity,
these must be inserted in
phenomenologically ('by hand').
But the associated predictions
can be empirically tested. This
part of the project thus provides
a probe into a theoretically
highly uncertain and hitherto
experimentally unreachable
domain.

Finally, so-called unified dark
matter models, which proffer
the purported dark matter and
energy as one component, are
to be studied. Though attractive
in principle, these models have
been considered failures, as the
pressure forces that are present
prevent the formation of galaxies.
This conclusion, however, does not
adequately take into account the
nonlinear stage of gravitational
collapse. The project aims
at filling this gap and testing
the resulting models against
current observations and outline
predictions for the next generation
of experiments.

22 Dr. Yasmeen Attia, Dr. Mahmoud Salama
Pharmacy

Design, Synthesis and Biological
Assessment of Potential Farnesoid
X Receptor (FXR) Agonists Targeting
Liver Fibrosis and Non-Alcoholic
Steatohepatitis
Hepatic fibrosis is a progressive
liver disease, resulted by various
risk factors and different arena
of etiologies; such as hepatitis-C
virus (HCV), cholestasis, alcoholic
steatohepatitis, and nonalcoholic steatohepatitis (NASH).
Epidemiological studies have
referred to the huge mortality of
hepatic fibrosis with an estimate
of 1.5 million deaths per year
internationally. Nationally,
Egypt is one of the countries
with huge prevalence of HCV
and schistosomiasis, the main
primary causes for liver fibrosis
and NASH. Unfortunately, there
are no statistical studies about
the epidemiology of liver fibrosis
in Egypt, but its prevalence is
well known, affecting the socioeconomic levels of patients
affecting the whole economy of
the country.

players in the liver and metabolic
homeostasis, where bile acids are
the endogenous substrates for
FXR. Therefore, drug discovery
efforts have been directed
towards development of FXR
agonists targeting the reduction of
hepatic fibrosis. Obetichloic Acid
(OCALIVATM) offered by Intercept
pharmaceutical is a newly
approved FDA FXR agonist with
high potency and safety.

However, Intercept is offering the
treatment regimen at high cost;
this prompted us to offer new
chemical entities (NCEs) targeting
FXR for treatment of liver fibrosis
and NASH. Pharmacophorebased drug design and receptorbased drug design strategies
were applied to offer a structural
rationale towards the design
of multi-faceted analogues
with potential binding affinities
The main associated complication targeting FXR, this should be
to liver fibrosis is the inability of
followed by synthesis of two main
liver cells to regenerate after the
classes via outlining multi-step
treatment of the primary causes.
synthetic pathways employing
Different molecular biological
different strategies, ending
targets have been identified
up with series of analogues.
to attenuate or slow down the
The synthesised analogues
progression of fibrosis using
will enrol high throughput
small molecules as potential
screening phase to select the
drug candidates. Farnesoid
most prominent analogue(s),
X receptor (FXR) has been
to be ready for safety/
identified as one of the main key
efficacy profiling, mechanistic

elucidation at the molecular level
investigating different markers,
and investigating the ability of
the prominent analogue(s) to
induce the differentiation of
mesenchymal stem cells into
functioning hepatocyte-like cells.
The ultimate goal for the project
is to offer NCEs as potential drug
candidate(s) with comprehensive
safety/efficacy profiling targeting
liver fibrosis and NASH.

Science and Technology Development Fund (STDF), Egypt 23
777,600 EGP

Fighting
Liver
Disease

24 Prof. Khaled Nagaty, Dr. Essam Rashed
Informatics and Computer Science

Three-dimensional Imaging System for
Interventional Radiology with Mobile
C-arm Scanner
Interventional radiology is a
surgical procedure that uses a
minimally invasive image-guided
clinical investigation, which aims
to diagnose or treat diseases in
almost all body organs. Using
x-rays, CT, MRI, ultrasound and
other imaging modalities, a
radiologist is able to acquire
images of the target organ during
the surgical operation. X-ray
mobile C-arm is one of the most
famous imaging tools for several
interventional applications. The
scanner is designed as a C-shaped
arm with x-ray tube attached to
one end and a detector is attached
to the other end. This design is
feasible for rotating the system
around a patient in different
geometry positions for convenient
image acquisition. Common
C-arm scanner can provide twodimensional (2D) images with the
ability to acquire the 2D images
from different geometric positions
in 3D space. However, threedimensional (3D) imaging requires
a special class of C-arms names
(3D C-arm CT), which is relatively
expensive compared to common
C-arm systems. This project aims

to develop a 3D imaging system
using common 2D C-arm scanner
by integrating both hardware
and software components. The
system developed through this
project is expected to contribute
to community healthcare by
providing a powerful C-arm system
with low-cost technology. The
developed system can be mounted
to several scanners in local
hospitals to extend their imaging
capability from 2D to 3D.

Science and Technology Development Fund (STDF), Egypt 25
724,900 EGP

3D
Imaging

26 Dr. Amr Abdel-Kader
Mechanical Engineering & Centre for Predictive Maintenance

Design and Manufacturing of a High
Speed Single-Stage High Pressure
Centrifugal Pump for Reverse Osmosis
Desalination Plants
Water is the most vital governing
element for all development plans
in Egypt. The steady increase of
the population with the stability
of water resources has caused a
gradual decrease of per capita of
water, which is less than 700 cubic
meters per year, surpassing the
water poverty limit which is 1,000
cubic meters a year. Furthermore,
Egypt’s water security is suffering
from external threats that may
have a negative impact on the
main water resources of the
state, representing a serious
challenge to the national security
of Egypt. Such a challenge can be
met with seawater desalination;
accordingly, the local manufacture
of the components of seawater
desalination plants is expected to
be a top priority of the Egyptian
state. Reverse Osmosis (RO) is a
technology that dominates water
desalination technologies due to
its low energy consumption. The
high-pressure pump is the heart of
the RO process, it consumes more
than 50% of the RO plant’s overall
energy consumption. The cost of
the high-pressure pump consumes
30-35% of the capital investment

of a medium capacity reverse
osmosis desalination plant.
This project focuses on the
design, manufacturing and testing
of a 150-200 m³/h capacity singlestage centrifugal high-pressure
pump prototype with optimised
hydraulic efficiency. The project is
hosted at the Centre for Predictive
Maintenance at the British
University in Egypt and funded
by the Academy of Scientific
Research and Technology (ASRT)
within the water desalination
national alliance. This pump will
be field tested and qualified by
the Holding Company for Drinking
Water and Sanitation.
Single-stage centrifugal pumps
should be operated at speeds
higher than the usual operating
speeds of multi-stage centrifugal
high-pressure pumps. A single
stage high-speed pump will be
smaller, lighter and less expensive
than multi-stage pumps. To
improve the availability of the
high-pressure pump, a builtin monitoring system will be
integrated with the pump. All
critical performance variables

will be continuously monitored
to detect any fault that may
deteriorate the performance of the
pump.

Academy of Scientific Research and Technology (ASRT), Egypt 27
700,000 EGP

Securing
The Water Supply

28 Prof. Ahmed El-Baz
Mechanical Engineering

Small Wind Energy
System Innovations
South Africa and Egypt have
similar societal challenges around
energy. Both countries have
communities in remote locations,
to whom it may not be viable to
provide/expand on traditional
electricity infrastructure. In Egypt,
the electricity demand of these
regions is often met by small
diesel generator plants, which
are expensive to operate and
which have a negative impact
on the environment. Distributed
generation systems based on
renewable energy are more
suitable for these locations. Wind
energy has become increasingly
popular in recent years mainly due
to the cost, scale and reliability
with which it delivers electricity.
The aforementioned regions in
Africa are often characterised
by moderate wind speeds, which
may make them uneconomical for
utility-scale wind energy systems.
If small wind energy systems can
be adapted to low wind speed
regimes, they would be well suited
for dispatching to these regions in
Africa. This proposal relates to the
specific design of a wind turbine
and a wind generator for the

context described above.
This project endeavours to explore
innovative designs of a wind
turbine and a generator for a small
wind energy system. In particular,
an alternate turbine design will be
explored that is more suited for
low wind speed regimes that are
prevalent in developing countries
like South Africa and Egypt. A new
turbine design with tubercles on
the leading edge of the blades
will be investigated for this
application. A new flux-switching
permanent magnet machine
topology will be evaluated for its
suitability to the wind generator
design. An integrated sizing and
design approach will be used
to size the wind generator for
the wind turbine. Moreover, the
detailed design and analysis of
the wind generator will focus on
optimising the generator for the
alternate turbine.

Science and Technology Development Fund (STDF), Egypt 29
159,600 EGP

Smaller is Efficient

30 Prof. Ahmed Abd El-Azim
Mechanical Engineering & Centre for Renewable Energy

Harvesting Heat for
Electricity

Science and Technology Development Fund (STDF), Egypt 31
149,600 EGP

Fabricating and Testing of Thermoelectric
Si Nanowires
Harvesting electricity from waste
heat by means of thermoelectric
devices have been gaining
scientific and technological
interest over the past decades. A
thermoelectric device is a solidstate device that directly converts
the heat flow into the current flow
without moving parts or working
fluids. The challenge to develop
thermoelectric materials with
superior performance is to tailor
the interconnected thermoelectric
physical parameters: electrical,
thermal conductivity and Seebeck
coefficient. Semiconductors
are the most suitable class of

materials for thermoelectric
applications as they have the best
combination of physical properties
to achieve the largest figure of
merit.
In the present project and in
order to study the thermoelectric
behaviour of the fabricated
composite, two hosting materials
were used with two different
fillers. The first thermoelectric
generator was fabricated using
Polyvinyl acetate (PVAc) as a
hosting polymer where MWCNTs
was used as the electrically
conductive nanofiller material with

different weight percentages.
The second one is based on two
different matrices; Polyvinyl
Acetate (PVAc) and polyaniline
(PANI) where Silicon nanowires/
nanoparticles (SiNWs/SiNPs) were
used as Nano Filler Materials.
The fabricated samples are still
under investigation to evaluate
their performance and suggest the
required modifications.
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