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PRESENTATION NUMBER 1

Authors: P.I.       Dr. Nader Nader, COE

Co-P.I.       Dr. Ali Chamkha, COE

Title: Net-Zero Energy Building Demonstration Project-Al Khobar, the KSA

Abstract:
The main goal of the proposed project is to demonstrate that significant energy conservation is possible in residential building sector in the KSA,

without compromising living conditions of house users. For this purpose, each tested house will host a sizable Building Integrated PV (BIPV) system,

which will be designed to fully cover the annual household energy needs. In addition, the proposed BIPV system will supply sufficient amount of

electric energy to allow free daily commute for homeowner (max. 60 km a day) with use of the electric car. This plan for the PV panels’ installation in

each residential household corresponds well with the official KSA government policy.



PRESENTATION NUMBER 2

Authors: P.I.      Dr. Esam Jassim, COE

Co-P.I.      Dr. Tahar Ayadat, COE Dr. Helen Peterson, COE

Title: A Novel Technology to Reduce the Energy Consumption in HVAC  

Systems Using Indoor  Fan Air Distribution (SIFAD) Powered by 

Renewable Energy

Abstract:
The overall energy efficiency and indoor environmental quality of new and existing buildings is significantly influenced by the effective operation of the building’s heating, ventilating and

air conditioning (HVAC) system. Achieving high performance on today’s buildings requires HVAC systems to operate at optimal conditions and with minimal energy consumption. Recent

data obtained from Saudi Electricity Corporation has shown that HVAC systems in residential and commercial buildings consume about 65% of total power production. The need of

energy management to reduce the energy consumption in such buildings becomes crucial not only because of the end-of-the month bill, but also for environment risk-free Issues. The

project will experimentally investigate the impact on energy consumption to eliminate the fan from the fan coil unit (FCU). Instead of a large central fan, indoor air will be distributed using

small fans powered by solar energy mounted inside each interior comfort zone. This would improve access to separate comfort zone controls and positively affect thermal comfort in

those areas. Enhancement of the heat transfer between the circulated water and the air in the zone is also of interest. This proposed technology will not only substantially reduce energy

consumption and alleviate greenhouse gas emissions caused by fossil fuel use; it should also reduce the noise produced by the fan of the unit that shares the same space. This will

decrease indoor noise pollution and improve acoustics. Noise pollution is often cited as a major irritant by office workers. In addition, it is possible that smaller, separated fans could

achieve more complete air circulation which would improve indoor air quality. The factors affecting indoor environment mainly include temperature, humidity, air exchange rate, air

movement, ventilation, particle pollutants, biological pollutants, and gaseous pollutants. The small individually spaced fans will enhance the turbulence in the zone, speed up the

reduction in zone temperature as well as the air exchange rate, and reduce the resident time of fine and ultrafine particles that are released by indoor pollution sources.



PRESENTATION NUMBER 3

Authors: P.I.  Dr. Omar Camara, COBA

Title: Information Content of IJARA MUNTAHIA BITTAMLEEK  Under

AAOIFI and IFRS Regimes: Evidence from Islamic Banks

Abstract:
To examine the capital market participants reaction through equity prices, to ijara muntahia bittamleek or ijara wa iqtina, which is an Ijarah contract

with an undertaking (wa'ad") by the lessor to sell the Ijarah item to the lessee and/or an undertaking by the lessee to purchase the Ijarah item from the

lessor by, or at, the end of the Ijarah period. The sale and purchase is effected by a separate contract. This is essentially a form of financing which,

under IFRS (IAS17), is treated as a finance lease because, as with a hire purchase agreement, the risks and rewards associated with owning the

asset are in substance transferred to the lessee, allowing the lessee to record both asset and liability, whilst the lessor replaces the leased asset with

a receivable on its balance sheet. By contrast, under AAOIFI’s FAS8, the legal form of the contract is paramount, meaning that the ownership of the

asset remains with the lessor, until legal title is transferred at the end of the lease period. In this case the Islamic Bank would remain the

owner, and record the asset on its balance sheet in the same way as an operating lease or operating Ijara.

Hence the two accounting regimes differ significantly regarding Ijara muntahia bittamleek; this paper examines the degree of information content and

the impact on financial ratios under the two regimes. Financial statements data are obtained from DataStream.



PRESENTATION NUMBER 4

Authors:  P.I.       Dr. Barbara Lhuillier, COBA

Co-P.I. Dr. Dawood Ashraf, COBA

Suhail Rizwan, PhD Student

TITLE: A Study Into the Impact of the IFSB 2012 Guidance Note No. 12, on 

the Probability of Default of Islamic Banks
Abstract:
Funding mismatch where short terms liabilities were funding long term assets coupled with financially engineered derivative products increased the

financial vulnerability of banks around the world leading to the financial crisis of 2007-2009. In an attempt to prevent this situation from arising again

the Basel Committee on Banking Supervision (BCBS) announced a package of new reforms under the name BASEL III in December 2010,

Islamic banks, although having significant differences from that of conventional banks in terms of their asset-liability structure and product offering,

are operating in the same financial environment and are integrated with conventional banks. The differences in business model and business

integration with conventional banks suggest that Islamic banks are equally vulnerable to financial instability. In response to the BCBS’s

acknowledgment of the inherent illiquidity and instability risks in the financial system the Islamic Financial Services Board (IFSB), the standard-setting

body for the Islamic banking industry, issued Guidance Note No. 12 in 2014 that provides guidelines based on the calculation of a Net Stable Funding

Ratio (NSFR) for Islamic banks.

The IFSB’s NSFR has some adjustments to the BASEL III accord’s version. The IFSB version caters for the difference in the nature of assets and

liabilities of Islamic banks. There is no study that has investigated the impact of the IFSB’s version of a NSFR on the Islamic banking industry. This

study will fill this gap by investigating the potential impact of the NSFR on the riskiness of Islamic banks in an international context.



PRESENTATION NUMBER 5

Author: P.I. Dr. Marius Nagy

Title: Secure Quantum Bit Commitment Protocol

Abstract:
A secure bit commitment protocol has huge implications for the field of quantum cryptography. Remote coin tossing, which might be used for long-

distance gambling, is immediately realizable based on bit commitment (see [2] for example). Quantum oblivious mutual identification [6], another

important result built on secure quantum bit commitment can be exploited to avoid frauds from typing PIN codes to dishonest teller machines. Other

applications may range from ensuring the security of remote voting to global financial trading.

Unconditionally secure QBC, that is a protocol which is both fully binding and fully concealing is deemed impossible due to the use of entanglement

by a dishonest participant [10] [14]. Given the importance of a practically secure quantum bit commitment protocol, this research focuses on obtaining

a protocol that guarantees both the binding and the concealing properties for all practical purposes. To be more precise, the goal is to design a

protocol that is unconditionally or fully hiding, while the binding property can be made as difficult as desired to cheat in practice through the use of a

security parameter.



PRESENTATION NUMBER 6

AUTHORS: P.I.  Dr. Angus Hornigold, CSHS

Title: The Future of Foreclosure Laws in Saudi Arabia

ABSTRACT:
On July 2, 2012,, the Council of Ministers of the Kingdom of Saudi Arabia approved new laws that were designed to create a legal mechanism to fund

the housing sector in the Kingdom. In these law, the process of foreclosure is absent. In cases when a person fails to pay the mortgages, the general

court will to sell his or her house in order to cover the debt, leaving this person without anywhere to live. This research will provide more practical

process of foreclosure that will provide stakeholders, in particular banks (lenders) and households (borrowers), with a reasonable degree of comfort

and confidence in the system.

There are large number of laws worldwide which seek to balance the various interests of the various participants in the mortgage market. These

would include the mortgagee, the mortgagor, the families of the mortgagor, persons who contributed to purchase price, society as a whole.



PRESENTATION NUMBER 7

AUTHORS:  P.I. Dr. Adam Dylan Hefty, CORE

TITLE:     Emotional Management and Mental Health in the 

Kingdom of Saudi Arabia

ABSTRACT:
Building on my previous work studying the dynamics of emotional and intellectual labor, I propose to conduct a study of hospital and university

management dynamics in the Kingdom of Saudi Arabia in relation to the medicalization and treatment of mood disorders. In the US and Europe,

critical management studies and labor process theory have examined how management techniques have been transformed as the most dynamic

sectors of the economy have shifted from manufacturing to services. Contemporary management leans heavily on psychology and techniques of

managing emotions. I want to study whether Saudi university and hospital management have adopted similar measures and to study the dynamics of

work in these institutions in the Kingdom. Issues of Saudization and the management of a very diverse, largely expatriate workforce complicate the

question. People come from around the world to work in the Kingdom, but the dynamics of this work have not been studied in great depth, particularly

outside of the oil industry. This work would serve the interest of the advancement of knowledge and would also serve the Kingdom, particularly in its

focus on healthcare and education, which are key sectors for development as defined by the Saudi Arabian General Investment Authority.



PRESENTATION NUMBER 8

AUTHORS:  P.I. Dr. Yazan Alghazo,CORE

TITLE: English Anxiety and English Language Learners Mathematics 

Learning Experiences  

ABSTRACT: 
Universities around the world are beginning to use English as the language of instruction for a majority of their courses, which can raise issues of

anxiety if the students in those universities are English Language Learners (ELLs). Many students struggle from anxiety during their learning

experiences and, sometimes, this anxiety can hinder their achievement across different subject areas. The purpose of this study is to investigate the

relationship between English Language Anxiety and the Mathematical Achievement of students who are English Language Learners. The study

utilizes a mixed methods research design to measure English anxiety and mathematics achievement and to understand the reasons that might lead

to difficulties in the mathematical learning experiences of English Language Learners (ELLs). The findings and implications of the study, as well as

the recommendations for future studies will further be discussed.
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PRESENTATION NUMBER 9

AUTHORS: P.I. Dr. Ali Chamkha, COE

Co-P.I. Dr. Nader Nader, COE

TITLE: CFD Modeling of Natural Convection in a Porous Wavy Cavity 

Saturated by a Nanofluid

ABSTRACT:
In this project, a numerical investigation of the natural convection in a two-dimensional porous wavy cavity saturated by a nanofluid (a low thermal

conductivity Newtonian fluid with suspended nano-sized metallic or metallic oxides particles) will be carried out. Formulation of the governing fluid

flow and thermal transport equations along with the nanofluid properties for this investigation will be performed. The governing equations along with

the proper boundary conditions will be solved numerically using the finite element method through the use of the COMSOL multi-disciplinary

computational software. Comparisons with previously published work will be performed to assess the accuracy of the developed model results. The

basic objective of this project is to examine the flow and temperature fields inside a wavy porous cavity saturated by a nanofluid when subjected to

natural convection due to differentially heated walls (Figure 1) for various parametric conditions and to investigate the heat transfer enhancement

conditions as a function of nanoparticles volume fraction.



PRESENTATION NUMBER 10

AUTHORS: P.I.       Dr. Nizar Tayem, COE

Co-P.I.        Dr. Nader Sawalhi, COE            Dr. Jawad Al-Asad, COE

Dr. Jamal Nayfeh, COE              Dr. Mohammad Hassan, KFUPM

Mr. Ahmed Abul Hussain, COE Dr. Kamal Barghout, COE

TITLE: Wind turbine Electricity Power System Analysis for Power Quality 

and Harmonics Estimation Using Signal Processing Methods

ABSTRACT:
Power quality monitoring and harmonic and frequency estimation have been an active and important research area owing to its immense practical applications in fields of protection

systems, power quality analysis and intelligent electronic devices (IEDs), in which digital algorithms assume that the fundamental frequency is constant. The most important problems

that have been reported concerns the difficulty of frequency control within the micro-grids and the increase in the total harmonic distortion. Based on these facts, there has been an

increasing interest in signal processing techniques for detecting and estimating harmonic components of time-varying frequencies. Their correct estimation has become an important

issue in measurement equipment and compensating devices. Although many methods have been proposed in the literature, it still remains difficult to detect and estimate harmonics of

time-varying frequencies especially in real time. The DFT algorithm is attractive because of its low computational complexity and its simple structure. However, DFT does not perform

well if power system frequency varies around the nominal value. Multiple Signal Classification (MUSIC) and Estimation of Signal Parameters via Rotational Invariance Techniques

(ESPRIT) methods have also been used. However, the utmost difficulty of MUSIC method is employing the Eigen value decomposition (EVD) of the constructed covariance matrix which

requires a huge computational burden and complexity and isn’t suitable for real-time applications while ESPRIT suffers from the large computational load and complexity of the single

value decomposition (SVD) of the collected data matrix. The aim of this research is to achieve the following objectives:

• Develop an efficient algorithm to measure the quality of voltage and current signals (Power quality). This will give accurate estimation of the fundamental frequency and harmonic

components, which will ensure a safe operation of electrical power system devices.

• Develop an efficient algorithm to filter out extraneous harmonics and modulated frequencies from power signals for a smooth and safe operation of motors and generators.

• Utilize processed voltage and current signals to infer both electrical and mechanical health of machines working under variable operating conditions. In particular this will be very useful

in wind turbines and variable frequency driven motors.



PRESENTATION NUMBER 11

AUTHORS: P.I.         Dr. Omar K.M. Ouda, COE

Co-P.I. Dr. Imtiaz M. Rashid, King Abdulaziz University

Dr. Nidal Abu Libdeh, COE

TITLE: An Optimized Composting: A Sustainable and Friendly Technique 

for Organic Municipal Waste Management in Saudi Arabia

ABSTRACT:
A substantial increase in population growth of Kingdom of Saudi Arabia (KSA) enhances the waste production considerably in recent years. Of the total produced waste, the highest proportion is consisted of

organic waste (up to 51%) that ends up mostly in landfills or dumpsite without value-added products (VAP) recovery. Sustainable management of aforementioned waste requires the implementation of innovative,

cost-effective and efficient practices that could be profitable and causing no harm to the environment. By the application of such practices the left-over organic material would no longer be seen as a waste, but a

potential source of value added products for the society. Several waste disposal techniques such as non-sanitary landfilling, incineration and burning result in air and waterborne pollutants and a continuous source

of threat to public health. Therefore, the benefits of composting when handled properly are substantial. These include bio-fertilizer production, close to zero operational cost, business development, job creation and

finally saving environment from pollution. However, if the composting facility is improperly handled it leads to greenhouse gaseous (GHG) emission (CH4 and N2O), as well as buildup of heavy metal in the end

product. This lead to deteriorate the quality of final product. Moreover, in recent years due to rising interest of farmers in growing crops in Saudi Arabia, demand of compost is higher than supply. But the compost

availability and its low nutrient content are major concerns. The abundantly available KSA natural mineral such as natural zeolite along with biochar produced from pyrolysis of agricultural waste can be used to

optimize the composting process. The natural zeolite and biochar shorten the compost times, reduces the GHG emission, ammonia (NH3) losses and odor and increases the nutritive functions of compost. Hence

the objective of this project is to design a sustainable and environmental friendly optimized composting procedure that lead to a quality end product generation and will help in fulfilling the need of the farmers. For

this purpose, organic waste samples will be collected from various locations at the source of waste production in the kingdom. The waste samples will be sorted out and stored for optimized composting. To

improve the quality of product, different kinds of additives like natural zeolite and biochar will be investigated. The success of this study will provide alternative, low cost, environment friendly methods to treat higher

proportion of organic waste and meet the increasing demand for fertilizers. Nevertheless, it will also help in solving country's issue of handling the highest proportion of waste and cleaning the environment with

reducing the amount of GHG emission.



PRESENTATION NUMBER 12

AUTHORS: P.I. Dr. Ali Chamkha, COE

Co-P.I. Dr. Hanadi Abdelsalam, CORE

Dr. Najma Saleem, CORE

TITLE: CFD Modeling of Natural Convection and Entropy Generation in an 

Oblique Cavity Filled with Nanofluids and Ferrofluids

ABSTRACT:
For many years, a great importance has been given to the natural convection heat transfer phenomena as it has a very wide range of applications in heat exchangers, solar collector,

electronics cooling, desalination process and so on. However, the conventional fluids used such as air, water, ethylene glycol and others for natural convection have very low thermal

conductivities and cannot fulfill the demand of higher heat transfer which is a desired property in many systems. To enhance the heat transfer rate and the thermal characteristics of the

fluid, a new advanced technique has been deployed in the last few years by mixing nano-sized (less than 100 nm) particles of various materials such as metal, metal oxide and carbon

materials, etc. in the low thermal conductivity base fluid yielding what is nowadays termed a “nanofluid”. Another technique is to suspend magnetic nanoparticles coated with a surfactant

layer in the base fluid with an applied magnetic field resulting in a so called “ferrofluid”.

In this project, we will numerically investigate the natural convection and entropy generation in an oblique or skewed cavity filled with nanofluids and ferrofluids due to differentially

heated walls (see Figure 1). The governing equations for both types of fluids and situations will be developed. The proper boundary conditions, physical models of properties of

nanoparticles and types will be employed. The model equations will be solved by the finite element equations through the commercial COMSOL Multiphysics software. Comparisons

with previously published work will be performed to assess the accuracy of the obtained results. The results will be obtained for various parametric conditions and will examine the

velocity and temperature fields, flow streamlimes, constant temperature contours (isotherms), average Nusselt numbers and entropy generation effects inside an oblique cavity. A

comparison of the expected significant heat transfer enhancements effects for nanofluids and ferrofluids will be made.

This project will serve as nucleus for establishing multi-disciplinary research groups at PMU that will involve researchers from various scientific colleges at PMU.



PRESENTATION NUMBER 13

AUTHORS: P.I. Dr. Malik Saleh, COBA

TITLE: Intrusion Detection by Classifying System Calls: 

A Proof of Concept

ABSTRACT:
The challenges in securing a network can be viewed in three stages: The prevention stage attempts to avoid intrusions. The detection stage attempts to know when an intrusion occurs.

The recovery stage should fix any problem from the intrusion and restore the information. We introduce in this research a proof of concept that monitors system calls against a manually

classified list of system functions. The implementation uses the Windows operation system to validate the success rate in detecting an intrusion. Further, we use well-known malicious

software to valid the implementation.

The America Defense Advanced Research Projects Agency (DARPA) standard for intrusion detection system consists of four parts: the system structure of IDS, communication system,

description language and API. While the Internet Engineering Task Force (IETF) intrusion detection framework consists of four basic components: event generator, event analyzers,

response units and event database. Both standards treat any invading activity as an event that needs to be analyzed. The event can be from network data packages or from a system

log. The majority of IDS are network based that detect statistical anomalies. The idea behind this approach is to monitor and measure system activity and process utilization. The IDS

triggers an alert when there is a deviation from the normal system activities. IDS solutions are categorized based on the method of monitoring.

Malicious software, or malwares, are evasive software designed to circumvent traditional security measures. The attackers using a malwares seek access to hosts around the target

network averting firewalls and conveying threats in contents of commonly allowed protocols. Groups of skilled, technically and financially resourced, and well-organized hackers carry

out the operations in the attack. They could have sponsors from stable and equipped sectors such as a state intelligence agency or the military. Due to the strong foundation, the groups

are able to work over a long time span and suffer no counter threat.

This research introduces a proof of concept implementation to monitor the network and to protect hosts from malicious software. While it is difficult to implement a total protection from all

malwares, this research attempts to classify software based on the internal structure of the software. A model for reviewing the system calls inside any software will be introduced and

based on the functionalities of the calls a classification will be assigned to the software.



PRESENTATION NUMBER 14

AUTHORS: P.I. Dr. Nader Alyani, COBA

Co-P.I. Ms. Yussra Jamjoom, University of Business 

and Technology, Jeddah KSA

Mr. David Guile, University College London

TITLE: Knowledge-Based Economy in Saudi Arabia: Redesigning the

Human Capital Development Incentives [with a macro case study

chapter on KSA’s National Transformation Plan (NTP 2016) and

micro case study chapter on Saudi Aramco’s knowledge transfer

challenges]
ABSTRACT:
Innovation is a necessity for growth and requires learning and connecting: digitisation is a global phenomenon and industrial pattern that is revolutionising how companies and service providers, such as private firms and the State, interact and

transact with their customers and service users. This, combined with a concerted policy efforts of Saudi Arabia as a result of low oil prices, is profoundly affecting this changing wave within the economic diversification agenda.

This book explores the need to integrate sectoral learning and skills development into sectoral policies, particularly in priority sectors with a significant potential to contribute to economic diversification. It provides a circumscribed review of the

knowledge-based sectors as an employment-creating sector, specifically in the ‘hub regions’ in Saudi Arabia (i.e. Dhahran-Dammam-Khobar, Jeddah, and Riyadh regions). The existing empirical elements points to the prominent position of global

and glocal learning as means of upskilling and a resource for development of inter-professional learning and judgement capability which forms a core ingredient for innovation. The book concludes by evaluating explanations for the growth of the

new knowledge-based sectors, drawing conclusions for future economic policies and business strategies.

Exploring the unprecedented emergence of this industrial reorientation in Saudi Arabia, this book represents the first attempt to go beyond anecdotes and generalisations within the Gulf region. Based on summary

of recent research, it presents the first rigorous and conceptually-grounded comparison of the emergence of growth factors, at a time of regional economic transitions.



PRESENTATION NUMBER 15

AUTHORS: P.I. Dr. Shahabuddin Muhammad, CCES

Co-P.I. Dr. Nazeeruddin Mohammad, CCES

Dr. Majid Ali Khan, CCES

Dr. Abul Bashar, CCES

TITLE: Application of Formal Verification Techniques for Analyzing 

Robotics, Communication, and Security Systems

ABSTRACT:
Design of any large-scale system involves considerable amount of money, a lot of time and best human efforts. Even a carefully designed system may fail because of subtle errors that get undetected during the

testing phase. For this reason, several major organizations use formal verification techniques to ensure the correct working and performance of their systems. For instance, NASA, Intel, IBM, AT&T, and Microsoft

are already known for the use of formal verification extensively for the design of their hardware, communication protocols, system software, and security protocols. In addition to its industrial usage, formal

verification techniques are among the hot research areas in top universities (such as Oxford University, Carnegie Mellon University, MIT, Stanford University) around the world.

We intend to apply state-of-the-art formal verification techniques in several areas such as path planning in robots moving in uncertain environment, ensuring the proper working of communication protocols, and

verifying system design for its correctness and security. We will use Model Checking, one of the most famous formal verification techniques, in order to model real world systems. We plan to investigate a variety of

systems including probabilistic and non-deterministic systems. Some of the example properties that can be investigated are given below:

− “the probability that a parachute will fail to open within 2 seconds”

− “finding the optimal path for a robot moving in unknown environment”

− “the expected power usage of a cloud service provider in a day”



PRESENTATION NUMBER 16

AUTHORS: P.I. Dr. Muamar Salameh, CSHS

Co-P.I. Dr. Salim Yaacoub, CSHS Ms. Nabeala Fiaz, CSHS

Ms. Jaida Fotouh, CSHS

Prof. Amin Dawwas, Kuwait International Law School

Dr. Kamal Alaween, Qatar University

TITLE: Development of Legal Education in Saudi Arabia Evaluation of the 

Effectiveness of Teaching Law in English

ABSTRACT:
Over the past 20 years, there has been an increase in the number of universities in the Kingdom of Saudi Arabia. It has been noticed that the majority of these universities have incorporated and developed law

colleges and programs. These colleges adopted study plans similar to those that are used in other Arab countries. Law is usually taught in the language of the country in which the law course in taken. It has also

been noted that some of the law courses in the Arab countries are taught in either French or English. Some law colleges in Saudi Arabia have progressed in following the same approach.

The last two decades has seen an increase in foreign investment due to effects of globalization, which have opened up more job opportunities for law graduates with English as a second language. As a result law

colleges have been continuously developing and amending bilingual study plans to be able to deal with these changes and to cope with needs of the labor market.

This study will focus on the development of legal education in Saudi Arabia and evaluate the effectiveness that the bilingual law program has on the labor market in the Gulf region. Most of the law colleges that

follow this type of program are based in the Gulf region. Currently in Saudi Arabia, there are four universities offering bilingual law programs and Prince Mohammed bin Fahd University is the only university in the

Eastern Province offering a bilingual law program.

One purpose of this study is to investigate any issues related to delivering a bilingual law program to students, and whether such programs achieve the desired learning outcome objectives or not. Another purpose

is to investigate the possibilities of focusing on the delivery of specialized legal courses that are needed and essential for the current job market. Since the curriculum may only include a certain number of credit

hours, some of the courses delivered in English might overcome essential Arabic courses or vice versa, which could lead to a lack in students’ formation of legal knowledge.



PRESENTATION NUMBER 17

AUTHORS: P.I. Dr. Danish Ali Ahmed, CORE

TITLE: Mathematical Models for Integrated Pest Management (IPM) in 

Light of the National Strategy for Conservation of Biodiversity in 

the Kingdom of Saudi Arabia

ABSTRACT:
Trapping is commonly used in various pest insect monitoring programs as well as in many ecological field studies. Despite this, the interpretation of

trap counts is challenging. Traps are effective at providing relative counts that enable comparisons but are poor at delivering information on the

absolute population size. Making better use of trap data is impeded by the lack of a consistent underlying theoretical model. To overcome current

limitations of trapping methods used in ecological studies, we must develop a theoretical and methodological framework that enables a direct

estimate of populations from trap counts. We regard insect movement as stochastic Brownian motion or Lévy and use two different mathematical

approaches accordingly. Firstly, individual-based modeling to reproduce trap catch patterns and study the effect of individual movement on observed

catch patterns. We then consider a ‘mean-field’ diffusion model and show that it is capable of revealing the generic relationship between trap catches

and population density. Ultimately, we analyze trap count data obtained from field studies within the KSA using the diffusion and stochastic models in

order to inform stakeholders and policy makers.



PRESENTATION NUMBER 18

AUTHORS: P.I. Ms. Wai Si-El Hassan, PREP

TITLE:     Energy Literacy and ESL Professionals as Facilitators 

in Saudi Arabia

ABSTRACT:
DeWaters and Powers’s (2011) research on energy literacy serves as a backdrop to this proposed investigation. Energy literacy “will empower people

to make appropriate energy-related choices and embrace changes in the way we harness and consume energy” (ibid, p.1699). Both researchers

worked together to measure a sample of US secondary (middle school) students (MS) and high school (HS) students' energy literacy and the results

showed that secondary students, in particular, did not have sufficient knowledge or skills to effectively contribute towards solutions to energy

problems. In addition, although HS students are more knowledgeable in energy literacy than their MS counterparts, energy conservation may not be

reflected directly in their behavior. In the face of falling oil prices, Saudi Arabia as a major oil-producing country sees the need to explore alternative

renewable energy sources and to educate its population to adopt a new lifestyle that is powered by renewable energy such as solar energy. To take

the first step towards becoming a ‘green nation’, whether the Saudi student population has the correct level in energy literacy is an interesting area to

explore. Furthermore, whether their educators have achieved energy literacy proficiency is another area that will be under investigation. Since

learning ESL is a gateway to higher education in Saudi Arabia, whether ESL instructors can play the role as facilitators to help students to become

proficient in energy literacy is the third part of this investigation.



PRESENTATION NUMBER 19

AUTHORS: P.I. Dr. Jamal Nayfeh, COE

Co-P.I. Dr. Faramarz Djavanroodi, COE

TITLE: Microstructural Investigation of Nano-Structure Copper in Erosion 

Corrosion Environment for Use in Oil/Petrochemical Industries

ABSTRACT:
Erosion – Corrosion (E-C) is associated with a flow-induced mechanical removal of the protective surface film that results in a subsequent corrosion rate increase via either

electrochemical or chemical processes. E–C related problems occur in power plants, oil, petrochemical, and gas processing plants and chemical plants where there is an interaction

between solid particles, corrosive fluid and a target material. It usually results in corrosion that occurs at a higher rate than would be expected under stagnant conditions. The problem

has been, also, reported to affect static equipment for example pipelines, valves, heat exchangers and pressure vessels. The importance of material selection for applications in these

environments cannot be overstated as component wear can be accelerated by the aggressive conditions in these harsh environments. It was generally found that the total weight-loss

of materials during E-C is much higher than those caused by pure corrosion or pure erosion individually due to their synergistic effects. Usually, these components are subjected to E-C

and mass loss occurred mainly due to the effect of mechanical wear and chemical attack.

Pure Copper has long been used In oil, petrochemical, shipping and aerospace industries due to its good thermal and electrical properties as well as high corrosion resistance. Equal

Channel Angular Pressing (ECAP) as a severe plastic deformation (SPD) technique will be used to fabricate bulk Nano-structured metals.

The significance of this proposed work comes from the limited studies on pure nano structured copper and also the use of nanostructured material in oil and petrochemical industries.

The aim of this work is to study by the experimentation methods to evaluate the erosion – corrosion property of the nanostructured copper material. The erosion - corrosion properties

will be evaluated in simulated sea water conditions containing different sand concentrations. The nanostructured copper will be fabricated by ECAP method and the effect of erosion -

corrosion will be evaluated by harness test and microstructures. The latter will be characterized by optical microscope.



PRESENTATION NUMBER 20

AUTHORS: P.I. Dr. Nader Nader, COE

Co-P.I. Dr. Ali Chamkha, COE

TITLE:  Optimization of  a Solar Thermal Collector for a Hybrid Air-

Conditioning System

ABSTRACT:
Air condition plays a very high role for power consumption in Saudi Arabia. The population increase in the Kingdome of Saudi Arabia demands a

massive power to run their air conditioning units. This huge demand on power will drain out the current fossil fuel resources where most power plants

use such as oil and gas. The main objective of this research is to investigate the use of solar thermal hybrid air conditioning in order to reduce the

power consumption by the A/C split unit. Moreover, an optimization technique will be used to reduce the dimension of the solar collector while

maintaining an increase in the efficiency of the air conditioning split units. An investigation will be carried out of the heat transfer enhancement due to

the suspension of the nanoparticles in the base fluid. Once these collectors are optimized, they can be fitted easily on any current split units.
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AUTHORS: P.I. Dr. Tahar Ayadat, COE

Co-P.I.  Dr. Andi Asiz, COE

Dr. Omar Ouda, COE

TITLE:     Zonation Maps for  Potentially Collapsible and Liquefiable Soils in the Area 

of Al Khobar South (KSA)

ABSTRACT:
Large expansion in constructing new cities in the desert outside the traditionally inhibited Al-Khobar area has been going on since more than a decade. Since then

Saudi geotechnical engineers have the challenge of dealing with totally new types of problematic or difficult soils in such arid and semi-arid environment; of which

collapsible and liquefiable soils represent major and most common types. Typical formations of collapsible and liquefiable soils deposits are often encountered in the

geological or geotechnical literature on Saudi Arabia. Nevertheless, the Saudi geotechnical engineers have always suspected the structural stability of desert dry

sand formations that contain appreciable amounts of fines to be potentially collapsible or liquefiable. The literature, for example, recognizes Aeolian fluvial deposits

(which are mainly in the form of sand dunes) and highly saline soils (sabkha) as naturally occurring collapsible soils.

The scope of present study is to prepare zonation maps of difficult soils for South Al-Khobar (KSA), based on the SPT bore log details and laboratory data available

for the area. These maps can be useful for assessing the approximate areas affected by hazards and disaster (soil collapse & liquefaction) preventing planning. The

zonation maps can also be used for the determination of soils’ profile, ground-water conditions and soil properties (i.e. physical and mechanical properties) for the

different zones. Furthermore, the results serve and demonstrate the necessity for ruling the assessment of difficult soils in any geotechnical investigation prior to

construction.
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AUTHORS: P.I. Dr. Omar Camara, COBA

Co-P.I. Dr. Shah Chowdury, COBA

Dr. Demetrios Gizelis, COBA 

TITLE: Stock Market Synchronization: Evidence from MENA Stock Indices

Presence of Sentiment in the Saudi Stock Market

ABSTRACT:
The integration and intensity of regional financial market conditions have non-trivial implications for portfolio managers, individual investors and

sovereignties within the region. This research effort is to investigate the impact of trade and financial liberalization on the degree of stock

synchronization among countries within the MENA region for a period of 1995 to 2015. In order to make use of high frequency of financial data and

enhances the quality of estimation at lower frequency, we utilized panel data to estimate the time-varying cross-country and cross-index correlations

based on realized moments (Anderson and Bollerslev, 1998). The degree of capital market synchronization is paramount for capital market

participants, and the magnitude and interrelationship between returns in the MENA equity markets are pivotal for suitable international portfolio

selection and subsequent portfolio management.
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AUTHORS: P.I. Dr. Salim Yaacoub, CSHS

Co-P.I. Ms. Fiaz Nabeala, CSHS

TITLE: A Study into the Legal Framework and Regulation of Doctors in 

Protecting Patients in the Kingdom of Saudi Arabia

ABSTRACT:
Nowadays we are moving towards a culture of litigation and the number of claims against medical practitioners is increasing around the world due to the following reasons: Falsification

of degrees, lack of medical knowledge and absence of the expertise test, increasing populations and awareness of health matters. This is leading to an increased trend in medical

malpractice litigation with growing attention on protecting patient safety. Therefore reducing such incidents and the costs entailed in such adverse events is a priority. Countries around

the world have aimed to deal with patient safety by effective regulation of the medical profession. The primary aim of regulation is to ensure that medicine is only practiced by qualified

and suitable people. Regulation sets out the duties and professional responsibilities of medical practitioners and in the event of substandard care regulatory bodies will deal with

investigations of medical practitioners and take disciplinary action if need be. In Saudi Arabia the legal system is based on the principles of Sharia law and therefore there is no doctrine

of binding precedent thus higher court decisions in Saudi Arabia and other Middle Eastern countries are persuasive, but not binding. Saudi Arabia is not as litigious as other countries in

these matters such as the UK and US. However in recent times there has been a noticeable increase in litigation. On 28 May 1993 the Saudi commission for health specialties (SCFHC)

was established. The SCFHC are responsible for supervising and evaluating training programs, as well as setting controls and standards for the practice of health professions. SCFHS

launched its work through its competent supervisory, executive and specialist boards and committees. In December 2005 the Law of Practising Healthcare Professions was published

which sets the standards to be observed by any person licensed to practice within the healthcare profession in the Kingdom of Saudi Arabia. The provisions apply to liability for medical

errors, licensing requirements, duties and professional responsibility. A further objective of this study is to provide evidence on medical regulation in other countries, which can be

utilised in developing policy and practice regarding regulation here in the kingdom of Saudi Arabia..
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AUTHORS: P.I. Dr. Nader Nader, COE

Co-P.I. Dr. Ali Chamkha, COE

Dr. Chedly Yahya, COE

Engr. Rami Alsayed, COE

TITLE:    Designing, Building of a Solar Race Car for the World Solar 

Challenge (Phase II)

ABSTRACT:
The purpose of this project is to modify and improve of an existing solar race car (Phase II). The renewable energy is becoming an alternative source

for the fossil fuel. Solar energy in particular is abundant all year round within the Kingdom of Saudi Arabia. It is vital for the whole community to utilize

this free energy into many areas such as power generation and building of solar cars. As many studies pointed out that the consumption of oil within

the Kingdom is an alarming four million barrel per day. Most of it goes to generate electricity and gasoline for cars.

The car speed initially was tested at 70 km/hr and is expected to double for the world solar challenge race. The traveling distance covered will be

about 3000 km. The body and chassis of the car were manufactured from fiber glass and aerospace aluminum material. Moreover, a system AC

motors were designed, manufactured and assembled accompanied by gearbox, steering, axle, bearings, suspension system. Semi flexible solar

panels were installed with power trackers and instrumentation. One driver was accommodated with a car net weight of 300 Kg.



PRESENTATION NUMBER 25

AUTHORS: P.I.  Dr. Nizar Tayem, COE

Co-P.I. Dr. Mohammed Morsy, COE

Dr. Jaafar, Alghazo, CCES Mr. Ahmed Abul Hussain, COE

TITLE: Hardware Implementation of Two Dimensional Azimuth and Elevation Angles 

Using Dual Polarized Antennas

ABSTRACT:
The proposal of this project is to design a dual-polarized L-shaped patch antenna array operating in the 1 GHz channel and develop a two

dimensional direction of arrival estimation (2D for azimuth and elevation angles). The design of the dual-polarized microstrip patch antenna with

excellent polarization purity is to be investigated theoretically and experimentally based on cavity-model theoretical analysis. This research will focus

on: 1) Developing a novel microstrip antenna characterized by polarization diversity; 2) Developing strategic antenna designs for dual-polarization

coverage and determining the feasibility of seamlessly integrating such antenna systems to be used for DOA estimation; 3) Developing an algorithm

for two dimensional (2D) direction-of-arrival (DOA) elevation and azimuth angles estimation for uncorrelated sources using L-shaped array; 4)

Employing only linear operations on the data matrix hence low computational complexity; and 5) Obtaining better angle estimation with no failure in

practical mobile elevation angle range (70 to 90 degrees). Advanced 3D EM software shall be used to simulate the efficiency of the antenna design

and to verify the characteristics of the design. The proposed 2D DOA estimation method will be verified through MATLAB simulation and

implemented in LabVIEW software and a prototype experimental verification will be done using National Instruments (NI) hardware.
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AUTHORS: P.I. Dr. Jamal Nayfeh, COE

Co-P.I. Dr. Faramarz Djavanroodi, COE Dr. Nader Sawalhi, COE

K.M. Nikbin, Imperial College London

Dr. Fahad Almufaidi, COE

TITLE:     Experimental and Numerical Investigation of Wear Property of Nano-

Structure Nickel Processed by Multi Axial Forging

ABSTRACT:
Nano-structure or ultrafine grained materials have experienced a rapid development during the last two decades. Multi axial forging (MAF) in a

channel die for fabricating nan-structure material is a deformation technique which is capable of imparting severe plastic deformation (SPD). In this

technique, the sample is pressed in a channel die to a fixed strain, removed, rotated by 90º, reinserted in the channel die and pressed to the same

strain. If the channel die is open in one direction, the amount of strain per pass has to be controlled to the desired amount for this process to be

repeatable. An alternate method is the use of a confined channel die. Here the sample is pressed till it fills the die after which it is removed, rotated

and repressed. As compared to other SPD techniques, the technique of MAF in a channel die has received little attention. Therefore, in this research

the technique of MAF in a confined channel die to fabricate bulk nano-structure material will be investigated experimentally and numerically on the

nickel material. Also, the influence of nano-structuring on the wear behavior of the nickel material will be assessed.
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AUTHORS: P.I. Dr. Chedly B. Yahya, COE

Co-P.I. Dr. Samir El-Nakla, COE  Dr. Mohammad Hassan, KFUPM

Dr. Omar Ouda, COE

TITLE: Smart Grid: Enabling Technologies and Benefits

ABSTRACT:
The demand for electricity in the Kingdom of Saudi Arabia has been growing at a high rate due to various factors including growth in population, urbanization, gross national product

(GDP), high temperatures, energy subsidies and low tariffs. So far the high demand has been met by increasing supply through continued investment in new power plants by

government and private companies. However, this trend cannot be sustained in the long run as using more energy resources to fuel power plants will impact export and result in loss in

revenues and affect the standard of living. Therefore, demand side management measures such as electricity efficiency, conservation and load management programs must be

implemented to curb the high demand down to a more sustainable level. Unfortunately, previous energy efficiency and conservation initiatives faced many challenges due to population

low level of awareness, government energy subsidies and delays in implementing demand management and renewable energy programs.

The proposed research will focus on addressing the above challenges in the residential building sector since it accounts for about 50% of the national electricity consumption. This will

be accomplished through the following objectives,

1. To monitor electricity consumption and power quality using commercial smart meters and use data to increase awareness using a dedicated website and displays.

2. To implement energy billing and use two-way communication between customers and center to improve service.

3. To implement demand management measures such as time of use (TOU), load limiting (LM) and demand response (DR) and evaluate their impact on reducing demand.

4. To investigate the challenges of integrating distributed generation with the power grid and metering power exchange by installing a PV solar system and preparing it for grid

connection.



PRESENTATION NUMBER 28

AUTHORS: P.I. Dr. Alaa Salman, COE

Co-P.I. Dr. Mohammad Al-Najjar, COE Dr. Yassine Sefiani, COE

Dr. Esam Jassim, COE Dr. Adel Al-Shaibani, KFUPM

Dr. Othman Alsharani, Dammam University

TITLE: Infrastructure Report Card Prototype (RCP) and Business 

Management in Saudi Arabia

ABSTRACT:
The proposed research is the first phase of Infrastructure Asset Management Works for Al Khobar City. With recent developments in managing municipal’s infrastructure assets, more

efforts are required in Kingdom of Saudi Arabia in this field. The first step toward this development is issuing a city report card. A typical report card includes a list of infrastructure assets

such energy, road, water, wastewater, bridges, public facilities, etc. Each asset is given a grade to present its physical condition. Most cities in developed countries have Report Cards,

which are updated after one to four years. Generally, several factors affect the physical condition of an asset such as age, deterioration degree, location, material, external and internal

loads, etc. The benefits of getting a Condition Assessment (CA) of an asset are calculating the required maintenance expenses, estimating the remaining service of life, identifying the

probability of failure, and deciding what the required action must be done to keep the provided service without shortage. Issuing a report card helps leaders, decision makers, and

municipal engineers to estimate required budget. In addition, Business Management Plan (BMP) can be done accordingly, based on the status of report card, to depict budget allocation

and optimum expenses for short (Tactical) and long terms (Strategic) for all infrastructure assets. In conclusion, getting report cards for Khobar city and the other cities in Saudi Arabia

help the leaders, decision makers, and engineers to develop a Business Management Plan (BMP) for the country“ based on the actual needs and available budget”.



PRESENTATION NUMBER 29

AUTHORS: P.I. Dr. Jawad AlAsad, COE

Co-P.I. Dr. Chedly Yahya, COE

Dr. Nader Sawalhi, COE

TITLE: Piezoelectric Energy System Design and Optimization

ABSTRACT:
With the recent surge of micro scale devices such as sensors/actuators and Micro-Electro-Mechanical Systems (MEMS) devices used for telemetry and monitoring,

the need to harvest energy from the device environment became an important requirement to make these devices autonomous. Energy can be harvested from

various natural sources in the environment such as thermal sources, radio frequency waves (RF), optical (light), mechanical forces and vibrations. Sensor nodes can

save battery power by generating part or all of the energy they need. This can be accomplished using micro-generators to harvest energy from the local sensor

environment. These generators operate based on physical principles such as thermoelectric, photoelectric and piezoelectric effects that can generates an electric

current or voltage from heat, light or mechanical vibrations, respectively. In particular, piezoelectric materials can be used as a means of transforming mechanical

energy such as ambient vibrations into electrical energy that can be stored and used to power other devices.

Initially, the micro-generators were used to harvest energy at a very scale in the milliwatt range. However, piezoelectric generators were later developed to reach the

range of kilowatt. The design of more efficient piezoelectric generators requires more optimization at the level of coupling between the mechanical vibration source

and the piezoelectric material. The second level requiring optimization is the collection of electrical charge generated and the efficient conversion from AC to DC.

The proposed work involves the design of an efficient piezoelectric generator that can use footsteps from walking students on PMU campus or cars at parking

entrances. The project will present an excellent opportunity for PMU students to experience a rich multi-disciplinary engineering design that involves mathematical

modeling, simulation, mechanical design, electrical design, selection of materials, testing and performance evaluation.
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AUTHORS: P.I. Dr. Abbas Al-Omari, COE

Co-P.I. Dr. Omar K.M. Ouda, COE

TITLE: Hydraulic Energy Recovery from Desalination and Wastewater 

Treatment Plants in the Eastern Province of Saudi Arabia

ABSTRACT:
The objective of this proposal is to investigate the technical and the economic feasibilities of recovering hydraulic energy in the water and wastewater

sector in the Eastern Province of Saudi Arabia. For this purpose, a desalination plant will be selected to investigate the technical and economic

feasibility of recovering hydraulic energy from the brine by utilizing energy recovery systems and technologies. In addition, a wastewater treatment

plant will be selected to investigate the technical and economic feasibilities of hydraulic energy recovery from the moving wastewater. Recovered

hydraulic energy will be used to replace traditional energy resources. Thresholds where the recovery of hydraulic energy becomes economically

feasible will be established for both desalination plants and wastewater treatment plants. In addition, the environmental benefits; i.e. reduction of

greenhouse gases emissions due to utilizing these renewable resources will be evaluated. This study will serves as a model for other regions in

Saudi Arabia.



PRESENTATION NUMBER 31

AUTHORS: P.I. Dr. Ali Chamkha,COE

TITLE: Saudi Journal of Thermal and Fluid Sciences (SJTFS)

ABSTRACT:
The Saudi Journal of Thermal and Fluid Sciences (SJTFS) is an online multi-disciplinary peer-review journal on all sciences and engineering fields.

Original full length papers in any area related to thermal and fluid sciences and related engineering applications will be published in the journal.

Review papers on any related topics can also be published. Technical Notes will also be published in the journal after an accelerated peer-review

procedure. All types of papers dealing with theoretical, experimental and/or numerical methods applied to realistic problems in thermo-fluid sciences

and related topics will be published in this journal. Two ISSN numbers (one for printed version and another for online version) will be obtained for the

Journal and initially, it will be published on a quarterly basis. That is, four issues per year will be published on the journal website for a period of two

years during which an agreement with an international scientific publisher such as Elsevier or Springer or others will be signed to run the journal

through their system. This energy-related journal is intended to be run under the HRH Prince Sultan Endowment for Energy and Environment.



PRESENTATION NUMBER 32

AUTHORS: P.I. Dr. Yassine Sefiani, COBA

Co-P.I. Mr. Saifeddin Alimamy, COBA

TITLE: Exploring the Success of Small and Medium Enterprises in the 

Eastern Province of KSA

ABSTRACT:
Purpose

It is becoming increasingly difficult to ignore the importance of the small and medium enterprise (SME) sector in the economic and social development of a country. In view of their

identified importance, this present study aims to develop a clearer understanding of the factors that influence success of small and medium enterprises in the Eastern Province of Saudi

Arabia, as perceived by local owner-managers.

Design

The initial research framework, emanated from a systematic literature review, will be empirically investigated using a two-stage design, which incorporates both quantitative and

qualitative approaches. The rationale behind the two-stage methodology is firstly to avoid common-method bias; and, secondly, to seek to illuminate findings arising from the survey by

providing individual insights. The research will start with a survey questionnaire in order to validate the initial conceptual framework and gain general insights on the perceptions of

owner-managers of the factors influencing the performance of SMEs. Following the quantitative phase, in-depth face-to-face semi-structured interviews will be conducted with selected

owner-managers of SMEs, forming a judgmental sample, to explore their experiences, beliefs, and attitudes with respect to the drivers of success.

Originality/Value

This study is among those few studies located in the Eastern Province of Saudi Arabia that explore the performance of SMEs from the perceptions of owner-managers themselves, and

not based on aggregate or economic data. It will add to our understanding on the success factors by offering a situational model based on the Eastern Province entrepreneurs’

perceptions. It also makes a contribution to the understanding of these factors that could be applied in other similar contexts.
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AUTHORS: P.I. Dr. Jaafar M. Alghazo, CCES

Co-P.I. Dr. Ammar Elhassan, CCES Dr. Loay Alzubaidi, CCES

Dr. Ahmad Al-Hmouz, Middle East University

Dr. Rami Al-Hmouz, King Abdulaziz University

TITLE: A Study on the Confused Handwritten Indian (Arabic) Numerical 

Images

ABSTRACT:
Character recognition is a well-established research field in terms of feature extraction methods as well as classification approaches. In this project,

we will investigate the confusion that may occur among different characters or digits that share the same patterns of raw data. The confusions may

increase or decrease by adjusting certain thresholds at the decision level. Proper optimization of such thresholds will lead to better performance in

terms of false acceptance rate and false rejection rate. The study will focus on the confusion the may occur among handwritten Indian (Arabic)

handwritten numeral images to improve the performance of the classifier throughout minimizing false acceptance rate and false rejection rate. Particle

swarm optimization will be considered as a vehicle of the optimization problem.
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