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I.

ACK Research Mission and Strategy

1. Introduction
The ACK Scientific Research Center was established in April, 2016 with the
aim of providing a hub where all research-related activities will be managed and
supervised. Since its establishment, the Center has been working on building the
research systems at ACK which will provide an efficient and sustainable research
eco-system at the College to promote its research profile. Our faculty members at
ACK have been always involved in conducting research on individual and
collaborative basis. In further support of this research output, the college has taken
major steps in establishing an institution-led approach. This approach is targeted
at enhancing the profile of ACK as a leading higher educational institution in applied
fields of research relevant to its offerings. This decision is clearly embedded in Key
Strategic Goal 2 of ACK s Strategic Plan for 2015-2020: A teaching model that is
focused on continuous improvement of our teaching is highly valued by our
students and our international partners and supported by research relevant to our
applied curriculum.
Our research vision is to enhance the profile of ACK as a higher educational
institution by contributing to the pursuit of original research aimed at extending
the boundaries of applied knowledge. In support of this vision we aim at
establishing and sustaining thematic lines of applied research that address priority
areas aligned with the National Research Priorities identified by Kuwait Foundation
for Advancement of Science (Energy, Water, Environment, Innovation, and
Entrepreneurship) and focused on real-life problems led by a strong engagement
with industry. We will keep promoting an environment rich in opportunities for
original research and innovation through constant support of faculty,
infrastructure, and collaboration with organizations including Kuwait Foundation
for Advancement of Science (KFAS), Kuwait Institute for Scientific Research (KISR),
international partners, local and international universities, and industry in general.
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2. Our Research Mission
• To enhance the research profile of ACK locally and regionally.
• To create national and international impact in the field of applied research.
• To establish a research program supportive of the applied teaching model at
ACK.
• To create interdisciplinary and collaborative lines of research.
• To sustain strong partnerships with research and funding organizations
(KFAS, KISR) and industry.

3. ACK Research Strategy
The Research Strategy provides the road map for our research vision at
ACK. The Strategy was developed based on the evaluation of the current research
profile, ACK Strategic Plan, the potential provided by different departments of the
College, and the main goals of the College as a higher education institute.
The major components of the Research Strategy are:
1. Provide the research mission that highlights the nature, scope, and goals of
envisioned ACK research profile.
2. Provide a road map to achieve the mission.
3. Provide the strategic goals and the mechanisms to achieve them. These goals
are proposed as means to materialize the research mission and involve four
dimensions: scope of research, capacity, infrastructure, and systems.
An important component of the strategy was the establishment of a governance
model for ACK Research (Figure 1). This model was developed to best fit the
capabilities and structure of ACK. The model involves a Research Council overseeing
all the research work as ACK, headed by the President and assisted by the Research
Center Manager. The Research Council oversees the implementation of the
research strategy with the help of eight research clusters formed based on ACK
priority research areas (Figure 2).
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Figure 1. Governance model for ACK Research

Figure 2. ACK Priority Research Areas
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II. ACK Faculty Research Output
Our faculty members at ACK have been always involved in conducting research on
individual and collaborative basis. Figures 3 and 4 summarize the research activity
of each college and department for the academic year 2019/2020.
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Figure 3. Summary of Publications by ACK Schools for 2019/2020 Academic Year

Figure 4. Summary of Publications by ACK Departments for 2019/2020 Academic
Year
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1. Comparison of ACK Research Output between Three Consecutive
Academic Years (2017/2018 – 2019/2020)
This section provides a comparison of ACK Research Output between three
consecutive academic years as shown in Figure 5.

(a)

(b)
Figure 5. Comparison of ACK Research Output (a) Total Research (b) Q Journals
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2. Research Grants
2.1 KFAS Proposals (KFAS First Cycle – 2019/2020)
ACK strategy is to promote an environment rich in opportunities for original
research, education, and innovation through constant support of faculty,
infrastructure, and collaboration with organizations including Kuwait Foundation
for Advancement of Science (KFAS). Table 1 shows a summary of submitted
research proposals to KFAS for First Cycle of 2019/2020. The total requested budget
of 16 proposals is 200,900 KD (9 from Mechanical Engineering, 4 from Civil
Engineering, 2 from Electrical Engineering, and 1 from Research Center) (Figure
6a). All the submitted proposals included collaborations with international and
regional universities (Figure 6b).
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 Table 1: Status of the Submitted Research Proposals to KFAS (First
Cycle - 2019/2020)
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(a)

(b)
Figure 6. Summary of Proposals by (a) Departments and (b) Collaboration
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2.2 KFAS Proposals (COVID-19 Special Call)
Due to COVID-19 pandemic, the 2nd call for proposals was not launched. Instead,
as a part of its efforts to help and support the national efforts to mitigate the impact
of the COVID-19 pandemic, KFAS launched a special call for research proposals that
addressed the implications of the Coronavirus (COVID-19) pandemic, in a number
of priority sectors such as health, education and the economy. ACK faculty
members were engaged in this special call. Table 2 shows a summary of submitted
research proposals to KFAS for COVID-19 special call. The total requested budget
of 11 proposals is 77,300 KD (8 from School of Engineering, 2 from School of
Business, and 1 from Research Center) as shown in Figure 7a. All the submitted
proposals included collaborations with international and regional universities such
as (Figure 7b).
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 Table 2: Status of the Submitted Research Proposals to KFAS
(COVID-19 Special Call - 2019/2020)
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(a)

(b)
Figure 7. Summary of Proposals by (a) Departments and (b) Collaboration
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3. Publications (Journals, Conferences, and Books)
The ACK faculty members published a total of 87-research work (58 journal papers,
3 book chapters, and 26 conference papers) from September 2019 through August
2020 (Figure 8). Many peer-reviewed papers were published in Q journals (ranking
based on Scopus) as depicted in Figure 9. According to Scopus, 18 publications in
Q1 Journals (research paper published in top 25% of the international journals), 18
publications in Q2 journals (research paper published in the middle-high position –
between top 50% and top 25%), 7 publications in Q3 journals (middle-low position),
and 2 publications in Q4 journals (bottom 25% of the Impact Factor).

Figure 8. ACK Research Faculty Output 2019/2020

15 | P a g e

Figure 9. ACK Research Faculty Output in Q-Journals for 2019/2020
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III. Full details on the publications of
the ACK Faculty Members for the
Academic Year 2019/2020
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ACK Faculty Research Output, Grants and Proposals
Department

:

Scientific Research Centre

Academic Year

:

2019/2020

Semester

:

Fall 2019/2020

1 ACK Faculty Research Output
Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Mechanical Engineering Department
1.

K. Khanafer, Ali Al-Masri,
and K. Vafai

2.

K. Khanafer and K. Vafai

3.

K. Khanafer, Ali Al-Masri,
and K. Vafai

4.

N M. Rahimi, A. Amini, H.
Behmadi

Geometry Optimization of a
Piezoelectric
Microcantilever Energy
Harvester
A Critical Review on the
Applications of FluidStructure Interaction in
Porous Media
Finite Element Analysis of
Thermal Characterization of
Equivalent Walls in
Buildings using
Optimization Method
Novel symmetric Schiffbase benzobisthiazolesalicylidene derivative with
fluorescence turn-on

Air, Water, Food, and Energy the Four Life-Supporting
Elements, CRC Press/Taylor &
Francis Group, New York

Book Chapter

9,2019
In Press

International Journal of
Numerical Methods for Heat and
Fluid Flow

Journal
(Q2, Impact Factor: 2.414)

9/2019

Springer Proceedings in Energy

Journal
(Open Access: Impact
Factor: N/A)

20/6/2019

Journal of Photochemistry and
Photobiology A: Chemistry

Journal
(Q2: Impact Factor: 3.315)

21/10/2019
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Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

5.

Mohammad Charjouei
Moghadam, Armin Eilaghi,
and Pouya Rezai

6.

S. He1, F. Sabri, Kamel
Hooman

7.

Tzekih Tsai, Wisam K.
Hussam, Martin P. King,
Gregory J. Sheard

8.

Marziyeh Nazari, Abbas
Amini, Matthew R Hill, Chun
Cheng, Bijan Samali

behavior for detecting Pb2+
ion
Inertia‑magnetic particle
sorting in microfluidic
devices: a numerical
parametric investigation
Transient natural
convection: scale analysis of
dry cooling towers
Transitions and scaling in
horizontal convection driven
by different
temperature profiles
Physical and chemical
reaction sensing in a mixed
aqueous solution via metal‐
organic framework thin‐film
coated optical fiber

9.

K. Khanafer, Ibrahim Deiab,
and Wehbi El-Bouri,

Numerical Analysis of Flow
and Heat Transfer of
Minimum Quantity
Lubrication in a Turning
Process using Inconel Alloy

10.

A. Eltaggaz, H. Agarwala, I.
Deiab, K. Khanafer, A.
Abdul-latif

Micro-Drilling of Inconel
718 Supper-Alloy in

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Microfluidics and Nanofluidics

Journal
(Q2: Impact Factor: 2.468)

2/11/2019

Journal of Thermal Analysis and
Calorimetry

Journal
(Q2: Impact Factor: 2.625)

24/11/2019

International Journal of Thermal
Sciences

Journal
(Q1: Impact Factor: 3.936)

3/11/2019

Microwave and Optical
Technology Letters

Journal
(Q3: Impact Factor: 1.168)

30/9/2019

7th International Conference on
Engineering Research and
Development (ICERD 7), Kuwait

Conference

November 19th
– 21, 2019

The 10th International Congress
on Machining (UTIS), Antalya,
Turkey

Conference

November 7th –
9th, 2019
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Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Minimum Quantity
Lubrication
11.

Farhad Sabri

Transient Natural
Convection in Short Cooling
Towers

11th Australasian Natural
Convection Workshop
(11ANCW) Sydney

December 9th –
10th, 2019
Conference

Civil Engineering Department

1.

2.

Viability of Using Local
Waste Materials in the
Production of HighPerformance and SelfCompacting
S.M. Soleimani, A. Alaqqad,
Utilization of Local Waste
T. Afrasiab, A. Jumaah, A.
Materials in HighBehbehani, A. Majeed, M. AlPerformance and SelfSwwaf, and S. Al-Muhanna,
Compacting Concrete
Soleimani, S.M., Alaqqad,
A.R., Behbehani, A., AlSwwaf, M.H., and AlMatroud, N.

American Journal of Engineering
and Applied Sciences

Journal
(Q2: Impact Factor: 0.417)

24/12/ 2019

The 4th International Conference
on Materials Technology and
Applications (ICMTA 2019),
Kyoto, Japan

Conference

October 11-14,
2019

Journal
(Q1: Impact Factor: 3.523)

22/11/2019

Petroleum Engineering Department

1.

Marquez, Sharoh G.,
Ghafoori, Samira, Omar,
Mohamed, AlMarshed,
Abdullah

Delineation of Most
Efficient Recovery
Technique for Typical
Heavy Oil Reservoir in the
Middle East Region
Through Compositional
Simulation of Temperature-

Journal of Petroleum Science and
Engineering
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Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

2.

Reza Taheri, Muffazal
Kabuli, Zisis Vryzas

Dependent Relative
Perneabilities
Fracturing and permeability
enhancement with laser
technology employing fuzzy
logic

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Journal of Petroleum Science and
Engineering

Journal
(Q1: Impact Factor: 3.523)

23/12/2019

Alkandari, Ghaneima M.
AlTheferi, Hawra'a M.
Almutawaa, Maryam
Almutairi, Nora Alhindi,
Sherifa M. Al-Rashid, and
Waleed H. A. Al-Bazzaz

Technical Advancement of
Carbonate Acid Stimulation
Injection

SPE Kuwait Oil & Gas
Conference

Conference

October 13 - 16
2019

4.

Tariq Khamees, Ralph Flori,
and Mortadha Al Saba

Investigating BrightWater®
as a Potential Method of
Improving Sweep Efficiency
in Heterogeneous Reservoirs
by Numerical Modeling

SPE Kuwait Oil & Gas
Conference

Conference

October 13 - 16
2019

5.

Saad Balhasan, Mohammed
Omar, Hassan Alhamoudi,
Abdulrahman Alzaabi, and
Salma Abdelwahab

Black Powder Removal
from Oil Pipelines

SPE Kuwait Oil & Gas
Conference

Conference

October 13 - 16
2019

6.

Ahmed K Abbas, Amel H
Assi, Hayder Abbas, Haidar
Almubarak, Mortadha Al
Saba

Drill Bit Selection
Optimization Based on Rate
of Penetration: Application
of Artificial Neural
Networks and Genetic
Algorithms

Abu Dhabi International
Petroleum Exhibition &
Conference, Abu Dhabi, UAE

Conference

November 11th14, 2019

3.
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Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

7.

Haider H Dahm, Ahmed K
Abbas, Mohammed A
Alhumairi, Mortadha
Alsaba, Haider Q
Mohammed, Nasser AlHamad

1.

A. Gheitasi, A. Almaliky, N.
Albaqawi

2.

A.Gheitasi, M.M.Omari,
A.Hashem, E.Al-Dfere, H.AlMoussawi, K.Farhat, ,

3.

Alireza Gheitasi, Peter Wolfs,
Sanath Alahakoon

Using Shear Wave
Anisotropy Approach to
Determine State of Stress
Abu Dhabi International
Around the Wellbore from
Petroleum Exhibition &
Advanced Acoustic Well
Conference, Abu Dhabi, UAE
Logging; Case Study from
Southern Iraq
Electrical and Electronics Engineering Department
Photovoltaic Plants
International Journal of Recent
Monitoring And Cleaning
Technology and Engineering
System
Affordable Remote
International Journal of
Monitoring of Health Status
Innovative Technology and
using Facial Image
Exploring Engineering, 8 (12):
Processing
278-3075, 2019
Distributed Motor Current
29th Australasian Universities
Signature Analysis in an IoT
Power Engineering Conference
Environment
(AUPEC) conference

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Conference

November 11th14, 2019

Journal
(N/A)

9/2019

Journal
(N/A)

10/2019

Conference

November 26th29th, 2019

Microwave and Optical
Technology Letters

Journal
(Q3: Impact Factor: 1.168)

30/9/2019

Journal of Intelligent & Fuzzy
Systems

Journal
(Q2: Impact Factor: 1.842)

December 7th,
2019

Mathematics Department

1.

Marziyeh Nazari, Abbas
Amini, Matthew R Hill, Chun
Cheng, Bijan Samali

2.

Mabrok, Mohamed A.
Mohamed, Hassan K., Abdel-

Physical and chemical
reaction sensing in a mixed
aqueous solution via metal‐
organic framework thin‐film
coated optical fiber
Human models in human-inthe-loop control systems
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Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

Aty, Abdel-Haleemb;
Alzahrani, Ahmed S.d

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ
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Publications of School of Business
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Management Department

1.

2.

Rutter R. & Barnes S

Using Big Data and AI to
Examine Product
Engagement in Social
Media Influencer Posts

The 4th International Conference
on Information Technology,
Information Systems and
Electrical Engineering
(ICITISEE-2019), Yogyakarta,
Indonesia

Conference

November 20th21st, 2019

Rutter R. & Barnes S

Social Media Influencers
and Product Placement:
Using Big Data and AI to
Uncover Influencer Fit
and Effectiveness.

GC-EcoMan 2019. Kempinski
Hotel Aqaba in Aqaba, Jordan

Conference

November 15th17th, 2019

Marketing Department
1.

NA for Fall 2019

NA for Fall 2019
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Publications of English Language Program
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

NA for Fall 2019

NA for Fall 2019

1.
2.

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ
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ACK Faculty Research Output in Q-Journals
Sr.

Quartile

Number of Published Journal Papers

التسلسل
1.

(From Scopus)
Q1

عدد البحوث المنشورة
3

2.

Q2

6

3.

Q3

1

4.

Q4

0

5.

No Impact Factor

3

Grand Total

13
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ACK Faculty Output Research Statistics
Sr.

Department

Journal Paper

التسلسل

القسم

المجالت

1.
2.
3.
4.
5.
6.
7.
8.

Mechanical Engineering
Civil Engineering
Petroleum Engineering
Electrical Engineering
Mathematics & Physics
Management
Marketing
ELP
Grand Total

7
1
2
2
2
0
0
0
14 (13)

Conference
Paper
المؤتمرات
3
1
5
1
0
2
0
0
12

ACK Research
Projects

Research Projects with External Research Body

مشاريع األبحاث في
الكلية

Research Body Name

Qty.

 المؤسسة/ اسم الجهة
KFAS
KFAS
KFAS
KFAS
0
0
0
0

العدد
3
2
1
1
0
0
0
0

5
2
0
2
0
1
0
0
10

مشاريع األبحاث مع مؤسسات البحث العلمي المختلفة

7
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2 ACK Faculty Research Grants
2.1 Summary of ACK Approved Internal Funded Projects (Fall 2019/2020)
Sr.
Title of the Project

Department

Faculty Name

The Contextualisations and Operationalisations of country-level variables in diversity
training programmes: Insights from Multinational Corporations in Kuwait
Evaluating Compressed Earth Blocks as a Sustainable Alternative of Construction in
Kuwait Through Large Scale Testing
Application of nonlinear guided waves for structural health monitoring of the
pipelines
Enhancement of Student Learning and Interaction in Engineering Programs at
Australian College of Kuwait by Using Audience Response Systems
Comprehensive Design of a Cell Phone Tower Powered by Different Renewable
Energy Sources
Biomechanical characteristics of the knee joint during gait: Associations with preobesity and obesity.
Developing a novel imaging-based technique to quantify magnetic susceptibility
properties of materials
Tuned Mass Damper Model for Vibration Control of an Offshore Platform: 3D High
Fidelity Finite Element Model and Experimental Validation
Synthesizing 2,6-pyridinedicarbohydrazide-Salicylal hydrazine-based derivative with
aggregation-induced emission behavior
A novel benzobisthiazole-salicylidene schiff-base molecule with fluorescence turn-on
behavior for Pb2+ ions

HR
Management

Dr Hussein Hejji

Civil

Dr Ahmad Saad

التسلسل
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Civil
Electrical
Electrical
Mechanical
Mechanical
Mechanical
Mechanical
Mechanical

Dr Reza Soleimani
Dr Mohamad Farhat
Dr. Michel Nahas
Dr Malek Adouni
Dr Armin Eilaghi
Dr Farhad Sabri
Dr Abbas Amini
Dr Abbas Amini
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2.2 Summary of Approved Research Proposals for Funding by External Research Bodies

Approved for Funding-Fall 2019/2020
Sr.
التسلسل

1.

2.

3.

4.

Name of
Funding Body
اسم جهة التمويل

KFAS

KFAS

KFAS

KFAS

Title of the Project

Principal Investigator

Department

عنوان المشروع

اسم الباحث الرئيسي

القسم

Reutilizing Disposable PaperPlastic Composites to Water
Repellent Paper Board and Foam
Paper for Packaging
Development of HighPerformance Green Cellulosebased Nanolubricants
Development of the engine
simulation model and
experimental investigation of
engine performance, combustion
and exhaust emissions with
waste-tire derived fuels
Green Approach for Concrete
Pavement

Dr Hayder Salem

Dr Hayder Salem

Dr Wisam Al-Saadi

Dr Sayed Soleimani

Mechanical

Mechanical

Mechanical

Civil

Local
Collaborat
ion
التعاون
المحلي

External
Collaboration
التعاون الدولي

N/A

University of
British ColumbiaCanada

N/A

University of
British ColumbiaCanada

N/A

N/A

Central
Queensland
University,
Australia
North Carolina
Agricultural and
Technical State
University, USA
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Sr.
التسلسل

Name of
Funding Body
اسم جهة التمويل

5.

KFAS

6.

KFAS

7.

KFAS

Title of the Project

Principal Investigator

Department

عنوان المشروع

اسم الباحث الرئيسي

القسم

Investigating the Impact of Using
Recycled Materials in Constructed
Eng. Marwa Moustafa
Wetlands for Treating Industrial
Wastewater
Investigating the Effect of
Temperature on Asphaltene
Eng, Sherifa Al-Rsheid
Precipitation
Energy Efficient Technologies and
Energy Literacy Interventions
Impacts on the Energy Efficiency
Dr Majdi Al-Omari
Behaviors at Kuwaiti Academic
Buildings

Civil

Petroleum

Electrical

Local
Collaborat
ion
التعاون
المحلي

N/A

KISR

N/A

External
Collaboration
التعاون الدولي

Central
Queensland
University,
Australia
Cape Breton
University, Canada
Nigde Omer
Halisdemir
University, Turkey

ACK Faculty Research Output, Grants and Proposals
Department

:

Scientific Research Centre

Academic Year

:

2019/2020

Semester

:

Spring 2019/2020

1 ACK Faculty Research Output
Publications of School of Engineering
Sr.

Authors

Publication Title

التسلسل

المؤلف

عنوان النشر

Name of Journal/
Conference
المؤتمر/اسم المجلة

Category / Impact Factor

Date

 عامل التأثير/ الفئة

التاريخ

Journal
(Q1, Impact Factor: 2.958

15/5/2020

Journal
(Q1, Impact Factor: 2.958

16/2/2020

Journal
(Q2: Impact Factor:2.096)

3/3/2020

Journal
(Q2: Impact Factor: 0.75)

10/4/2020

Journal
(Q1: Impact Factor: 1.685)

3/1/2020

Mechanical Engineering Department
1.

Numerical Study of Flow and Heat
K. Khanafer, A. Eltaggaz, I. Transfer
of
Minimum
Quantity
Deiab
Lubrication based Nanofluid in a Turning
Process using Inconel Alloy

2.

K. Khanafer, A. Eltaggaz, I. Toward sustainable micro-drilling of
Deiab, H. Agarwala and A. Inconel 718 superalloy using MQLAbdul-latif
Nanofluid

3.

R Ukita, JA Potkay,
Khanafer, KE Cook

4.

5.

Advancing Front Oxygen Transfer Model
for the Design of Microchannel Artificial
Lungs
Mohammed Abdul Niby, Thermal-Dimension
Finite-Element
Khalil Khanafer, & Ali Al- Analysis of Thermal Behavior of
Masri
Supercapacitors
Yulin Ma, Mohammad Ali
Natural convection energy recovery loop
Fazilati, Ahmad Sedaghat,
analysis, part I: energy and exergy
Davood Toghraie, Pouyan
studies by varying inlet air flow rate
Talebizadehsardar, ,
K

The International Journal
of Advanced
Manufacturing
Technology
The International Journal
of Advanced
Manufacturing
Technology
ASAIO Journal
(American Society for
Artificial Internal Organs
Special Topics & Reviews
in Porous Media — An
International Journal
Heat and Mass Transfer
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Publications of School of Engineering
Name of Journal/
Conference

Category / Impact Factor

Date

 عامل التأثير/ الفئة

التاريخ

Environmental
Development

Journal
(Q1: Impact Factor: 3.0)

5/2/2020

Optimization of capacity factors based on
rated wind speeds of wind turbines

Energy Sources, Part A:
Recovery, Utilization, and
Environmental Effects

Journal
(Q3: Impact Factor: 1.075)

5/3/2020

A new semi-empirical wind turbine
capacity factor for maximizing annual
electricity and hydrogen production

International Journal of
Hydrogen Energy

Journal
(Q1: Impact Factor: 4.084)

8/5/2020

An Experimental Study on Producing a
Sustainable Diesel-like Fuel from Waste
Engine Oil

Renewable Energy
Research and Application

10.

H. Mohamed, E. Bani-Hani, Thermal Analysis of Organic Rankine
M. EL Haj Assad
Cycle Using Different Organic Fluids

Renewable Energy
Research and Application

11.

Ehab Bani Hani and Haytham Performance and Cost Analysis of Energy
Ayoub
Production from Offshore Wind Turbines

Energy Engineering

12.

Luqman K Abidoye, Ehab
Bani-Hani, Mamdouh El Haj
Assad, Mohammad AlShabi,
Bassel Soudan, Aremu T
Oriaje

Sr.

Authors

Publication Title

التسلسل

المؤلف

عنوان النشر

A
Mostafaeipour,
A
Sedaghat, M Hedayatpour, M
Jahangiri
Ahmad
Sedaghat,
Fadi
Alkhatib, Armin Eilaghi,
Arash Mehdizadeh, Leila
Borvayeh, Ali Mostafaeipour,
Arash Hassanzadeh, Mehdi
Jahangiri,
Ahmad
Sedaghat,
Ali
Mostafaeipour,
Mostafa
Rezaei, Mehdi Jahangiri,
Amirreza Mehrabi
E. Bani-Hani, F. Alkhatib, A.
Sedaghat, A, Alkhazzam, F.
Al-Dousari O. Al-Saad

Location planning for production of
bioethanol fuel from agricultural residues
in the south of Caspian Sea

6.

7.

8.

9.

Effects of environmental and turbine
parameters on energy gains from wind
farm system: Artificial neural network
simulations

المؤتمر/اسم المجلة

Wind Engineering

Journal
(Open Access, Impact
Factor: N/A)
Journal
(Open Access, Impact
Factor: N/A)
Journal
(Open Access, Impact
Factor: N/A)

16/1/2020

Journal
(Q3: Impact Factor: 0.922)

1/4/2020

1/7/2020

1/3/2020

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

التسلسل

المؤلف

عنوان النشر

13.

14.

15.

16.

17.

18.

2,6-Pyridinedicarbohydrazide-Salicylal
A. Amini, M. Rahimi, H. Hydrazone-base Derivative with High
Behmadi, M. Nazari, V. Detection Limit and Binding Constant for
Benson, C. Cheng, B. Samali, Emissive Ion Chemosensing in Aqueous
Solution
Ahmad Gholami, Emadi
Fatemeh, Nazem Maryam, Expression of key apoptotic genes in
Aghayi Roghayeh, Khalvati hepatocellular carcinoma cell line treated
Bahman, Abbas Amini, with etoposide-loaded graphene oxide
Ghasemi Younes
Novel Versatile 3D Bio-scaffold Made of
M Borzouyan, A Amini, M
Natural Biocompatible Hagfish Exudate
Nazari, C Cheng, V Benson, A
for Tissue Growth and Organoid
Gholami, Y Ghasemi
Modelling
Abbas Amini, N. Farahani, C. Editorial Research Topic:
Cheng, A. R. Gupta
Nano-bio-genetic precision treatments of
highly mutating viral diseases
Wisam K. Hussam, Hamid Off-design operation analysis of air-based
Reza
Rahbari,
Ahmad high-temperature heat and
Arabkoohsar
power storage
Ahmad Sedaghat, Fadi
Alkhatib, Seyed Amir Abbas
Oloomi, Farhad Sabri, Hayder
Experimental study on the performance
Salem, Mohammad Sabati,
of solar window films in office buildings
Waqar Jan Zafar, Mahdi
in Kuwait
Ashtian
Malayer,
Amirhossein
Negahi

Name of Journal/
Conference

Category / Impact Factor

Date

 عامل التأثير/ الفئة

التاريخ

Journal of Photochemistry
& Photobiology, A:
Chemistry

Journal
(Q1: Impact Factor: 3.315)

1/2/2020

Journal of Drug Delivery
Science and Technology

Journal
(Q2: Impact Factor: 2.686)

11/4/2020

International Journal of
Biological
Macromolecules

Journal
(Q1: Impact Factor: 4.784)

4/05/2020

المؤتمر/اسم المجلة

Frontiers in
Bioengineering and
Biotechnology

Journal
(Q2: Impact Factor: 3.371)

1/8/2020
In press

Energy

Journal
(Q1: Impact Factor: 6.153)

14/2/2020

Journal of Nanoparticle
Research

Journal
(Q2: Impact Factor: 1.955)

20/2/2020

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

التسلسل

المؤلف

عنوان النشر

19.

20.

21.

Ahmad Sedaghat, Fadi AlKhatib, N Mostafaeipour, and
S.A.A. Oloomi,
K. Ganesh Kumar, Ehab
bani-hani, Mamdouh El Haj
Assad, Mohammad RahimiGorji, S. Nadeem
Hidouri Khaoula Mamdouh El
Haj Assad, Ehab bani-hani,
Israa Al-Sawafta, Salah Issa,
Abir Hmida, Madhu Gupta,
Shek Rahman

22.

Wisam K. Hussam, Ali
Alfeeli, Gergory J. Sheard

23.

Mohamad
Virdeeand,
Ghareeb

24.

Fadi Alkhatib, Raouf Mbarki,
Malek Adouni

25.

Malek Adouni, Yasin Dhaher

26.

Malek Adouni

Farhat,
Nader

Bal
H.

Name of Journal/
Conference
المؤتمر/اسم المجلة

Category / Impact Factor

Date

 عامل التأثير/ الفئة

التاريخ

Prediction of COVID-19 Dynamics in
Kuwait using SIRD Model

Integrative Journal of
Medical Sciences

Journal
(Open Access, Impact
Factor: N/A)

9/6/2020

A novel approach for investigation of
heat transfer enhancement with
ferromagnetic hybrid nanofluid by
considering solar radiation

Microsystem
Technologies

Journal
(Q3: Impact Factor: 2.014)

1/6/2020

Applications of nanotechnology in
membrane distillation: A review study

Desalination and water
treatment

Journal
(Q3: Impact Factor:
0.8916)

1/6/2020

Efficiency Enhancement of Photovoltaic
Panels Using an Optimized Air-Cooled
Heat Sink
Microstrip Bandpass Filter with Wide
Stopbandand High Out-of-Band
Rejection
A Computational Framework for Load
Mediated Patellar Tendon Damage at the
Tropocollagen level
The Effect Of Acl- Reconstruction
Surgical Parameters On Knee Joint
Contact Mechanics Under Isolated
Loading Condition
University education and the process of
distance learning during the COVID-19
pandemic.

International Journal of
Energy and Power
Engineering
American Journal of
Engineering and Applied
Sciences

Journal
(Open Access, Impact
Factor: N/A)

22/7/2020

Journal
(Q2: Impact Factor: 0.417)

1/1/2020

European Advanced
Materials Congress 2020

Conference

28/8/2020

The Orthopaedic Research
Society (ORS)

Conference

11/2/2020

Public Authority for Applied
Education and Training,
University of Kuwait

Conference

15/7/2020

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

التسلسل

المؤلف

عنوان النشر

27.

A. Amini, M. Nazari, R.
Mbarki, A. A. AlAnazi, H.
Abdul-Razzaq

High Efficient Performance of Quartz
Fibers for Filtering Soot Aerosols

28.

Wisam K. Hussam, Ali
Alfeeli, and Gergory J. Sheard

Efficiency Enhancement of Photovoltaic
Panels using an Optimised Air Cooled
Heat Sink

Name of Journal/
Conference

Category / Impact Factor

Date

 عامل التأثير/ الفئة

التاريخ

Conference

February
10-12,
2020

Conference

2324/4/2020

Desalination

Journal
(Q1: Impact Factor: 6.235)

17/3/2020

Journal of Problem Based
Learning in Higher
Education

Journal
(Open Access, Impact
Factor: N/A)

21/1/2020

Applied Sciences

Journal
(Q1: Impact Factor: 2.492)

6/5/2020

American Journal of
Engineering and Applied
Sciences

Journal
(Q3: Impact Factor: N/A)

13/5/2020

المؤتمر/اسم المجلة
First International
Conference on
Applications of Air
Quality in Science and
Engineering (ICAAQSE
2020), Kuwait
22th International
Conference on
Photovoltaic Solar Energy
and Power Technology UK

Civil Engineering Department
1.

Osama Dawoud, Taha
Ahmed, Mahmoud AbdelLatif, Ziyad Abunada

2.

Jaeger, M, Yu, G. and Adair,
D.

3.

S M Soleimani, A R Alaqqad,
A Jumaah, A Majeed

4.

S.M. Soleimani, A.
Faheiman, and Z. Mowaze,

A spatial multi-criteria analysis approach
for planning and management of
community-scale desalination plants
Project Based Learning versus
Traditional Learning – Comparing
Perspectives of Arab Managers with
Chinese Managers
Examining the Effects of Introducing and
Combining Electric-Arc Furnace Slag
and Ceramic Waste in a Single SelfConsolidating, High-Strength Concrete
Mix
The Effects of Using Crumb Rubber
Modified Binder in an Asphalt Pavement

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

التسلسل

المؤلف

عنوان النشر
Impact of cultural differences among
engineering managers on assessing
competencies of engineering graduates A case study

Name of Journal/
Conference

Category / Impact Factor

Date

 عامل التأثير/ الفئة

التاريخ

International Journal of
Engineering Education

Journal
(Q2: Impact Factor: 0.954)

1/1/2020

المؤتمر/اسم المجلة

5.

Martin Jaeger, Gang Yu,
Desmond Adair

6.

S.M. Soleimani, A.R.
Alaqqad, T. Afrasiab, A.
Jumaah, A. Behbehani, A.
Majeed, M.H. Al-Swwaf, and
S. Al-Muhannah

Utilization of Local Waste Materials in
High-Performance and Self-Compacting
Concrete

Materials Science Forum

Journal
(Q3: Impact Factor: 0.389)

01/05/2020

Muhannad Ismeik

Simplified solutions for computing
consolidation settlement of foundations
embedded in a compressible finite
stratum

Arabian Journal of
Geosciences

Journal
(Q2: Impact Factor: 1.456)

10/7/2020

Book Chapter

1-3 July,
2020

Conference

3-7 August
2020

7.

8.

Taha Ahmed, Dawoud
Bahzad, Abdullah AlMarshed, Zein-Eddine
Merouani and Mohamed
Omar.

Evaluating the Characteristics of Crumb
Rubber Modified Asphalt Binders
Produced with Neat Bitumen-Case of
Kuwait

9.

T. Ahmed, E. Y. Hajj, A.
Warrag, and M. Piratheepan.

Evaluation of in-service ravelled asphalt
pavements in Kuwait

Lecture Notes in Civil
Engineering, Vol. 76,
Proceeding of the 9th
International Conference
on Maintenance and
Rehabilitation of
Pavements
(MAIREPAV9), Zurich
Switzerland.
Proceedings of
International Conference
on Advances in Materials
and Pavement
Performance Prediction

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

التسلسل

المؤلف

عنوان النشر

10.

Jaeger, M., Soleimani, S.,
Zhunussova, M. and Adair,
D.

CFD Modelling of Air Pollution within
an Inner City Built Environment

Name of Journal/
Conference
المؤتمر/اسم المجلة
(AM3P) 2020, San
Antonio, TX, USA,
1st International
Conference on
Applications of Air
Quality in Science and
Engineering, Kuwait

Category / Impact Factor

Date

 عامل التأثير/ الفئة

التاريخ

Conference

February
10-12,
2020

Petroleum Engineering Department
1.

Mortadha T. Alsaba,
Mohammed F. Al Dushaishi,
Ahmed K. Abbas

A comprehensive review of nanoparticles
applications in the oil and gas industry

Journal of Petroleum
Exploration and
Production Technology

Journal
(Q3: Impact Factor: 1.102)

2/1/2020

2.

Hasan N Al-Saedi, Ralph E
Flori, Mortadha Alsaba

Investigation of Smart Waterflooding in
Sandstone Reservoirs: Experimental and
Simulation Study Part 2

SPE Journal

Journal
(Q1: Impact Factor: 4.306)

1/2/2020

Application of nano water‑based drilling
fluid in improving hole cleaning

SN Applied Sciences

Journal
(Open Access, Impact
Factor: N/A)

7/4/2020

N/A

23/3/2020

Journal of Petroleum
Exploration and
Production Technology

Journal
(Q3: Impact Factor: 1.102)

19/8/2020

Environmental Science
and Pollution Research

Journal
(Q2: Impact Factor: 3.33)

3.

4.

5.

6.

Mortadha T. Alsaba,
Mohammed F. Al Dushaishi,
and Ahmed K. Abbas
Eftaiha, A.F., Qaroush, A.K.,
Abu‐Daabes, M.A., Alsyouri,
H.M., Assaf, K.I.
Alsaba, M., Al Marshed, A.,
Abbas, A., Abdulkareem, T.,
Al-Shammary, A., Al-Ajmi,
M., and Emad Kebeish
Samira Ghafoori, Mohsen
Nasiriana, Rasha Al-Jamal,

New Metrics of Green Sorbents for CO2
Capturing
Laboratory evaluation to assess the
effectiveness
of
inhibitive
nano-water-based drilling fluids for
Zubair shale formation
Statistical Parameter Optimization and
Modeling of Photodegradation of
Methyl Orange using a Composite

Advanced Sustainable
Systems

1/8/2020
In Press

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

التسلسل

المؤلف

عنوان النشر

7.

Fahad Abu Mallouh, Mehrab
Mehrvar
Ahmed K Abbas, Ghassan
Alqatrani, Mortadha Al Saba,
Haider Q Mohammed,
Waleed Al-Bazza

8.

Ahmed K. Abbas, Hayder A.
Alhameedi, Mortadha
Alsaba, Mohammed F. Al
Dushaishi, Ralph Flori

9.

R. Malhas, S. Ghafoori, M.
Omar, M. Nibi, A. AlHusainan, Y. Al-Ibrahim, A.
Al-Meraj, and A. Alshatti

10.

Almarshed, A., Marquez, S.
Ahmed, T., Bahzad, D.,
Almarshed, A., Omar, M.

11.

Name of Journal/
Conference
المؤتمر/اسم المجلة

Category / Impact Factor

Date

 عامل التأثير/ الفئة

التاريخ

Conference

January
13-15,
2020

Conference

March 2425, 2020

Conference

February
3-4, 2020

Conference

March 2325, 2020

Photocatalyst Prepared by Thermal
Synthesis
International Petroleum
Technology Conference,
Dhahran, Kingdom of
Saudi Arabia
SPE/ICoTA Well
Experimental Investigation of Coiled
Intervention Conference
Tubing Buckling Effect on Annular
and Exhibition held in The
Frictional Pressure Losses
Woodlands, TX, USA, 2425 March 2020
Utilization of Ultrafiltration Membrane
19th Kuwait/Japan Joint
in Treatment of Kubd Wastewater
Symposium –
Advancement in
Petroleum Refining
Industries
Effectiveness of Solvent Upon Heavy Oil Kuwait Conference of
Viscosity Reduction
Chemistry 2020
Evaluating the Characteristics of Crumb 9th International
Rubber Modified Asphalt Binders
Conference on
Produced with Local Bitumen
Maintenance and
Rehabilitation of
Pavements
(MAIREPAV9), Zürich,
Switzerland
Application of Statistical Analysis to
Optimize Rate of Penetration

Conference

July 1-3,
2020

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

التسلسل

المؤلف

عنوان النشر

1.

2.

3.

4.

Name of Journal/
Conference

Category / Impact Factor

Date

 عامل التأثير/ الفئة

التاريخ

Journal
(Q1: Impact Factor: 4.641)

29/1/2020

Journal
(Q2: Impact Factor: 0.75)

10/4/2020

Journal
(Q2: Impact Factor: 0.417)

1/1/2020

Journal
(Q4: Impact Factor: 0.171)

1/1/2020

Journal
(Q3: Impact Factor: 0.606)

1/1/2020

Journal of
Communications

Journal
(Q4: Impact Factor: 0.575)

1/9/2020

Annals of
Telecommunications

Journal
(Q2: Impact Factor: 1.864)

18/5/2020
In Press

Journal
(Q3: Impact Factor: 1.075)

5/3/2020

المؤتمر/اسم المجلة
Electrical and Electronics Engineering Department
Majdi M Alomari, Hania El- A Framework for the Impact of Human
Kanj, Nafesah I Alshdaifat, Factors on the Effectiveness of Learning
IEEE Access
Ayse Topal
Management Systems
Mohammed Abdul Niby, Thermal-Dimension
Finite-Element Special Topics & Reviews
Khalil Khanafer, & Ali Al- Analysis of Thermal Behavior of
in Porous Media — An
Masri
Supercapacitors
International Journal
Microstrip Bandpass Filter with Wide
American Journal of
Mohamad Farhat, Bal
Stopbandand
High
Out-of-Band Engineering and Applied
Virdeeand, Nader H. Ghareeb
Rejection
Sciences
Comparative Analysis of Simulation
Recent Advances in
Applications Used for Energy
Amin Al Ka’bi
Electrical and Electronic
Consumption in Green Buildings
Engineering

5.

Amin Al Ka’bi

6.

Amin Al Ka’bi

7.

Amin Al Ka’bi

Proposed Model for Frequency Tuning of
Ferrite-Based Inverted F-Antenna
Performance of Adaptive Antennas in
Presence of Polarized Electromagnetic
Signals
Comparison of Energy Simulation
Applications Used in Green Building

Ahmad Sedaghat, Fadi
Alkhatib, Armin Eilaghi,
Arash
Mehdizadeh, Leila
Optimization of capacity factors based on
8.
Borvayeh, Ali Mostafaeipour, rated wind speeds of wind turbines
Arash Hassanzadeh, Mehdi
Jahangiri,

Telecommunications and
Radio Engineering

Energy Sources, Part A:
Recovery,
Utilization, and
Environmental
Effects

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

التسلسل

المؤلف

عنوان النشر

Ahmad
Sedaghat,
Fadi
Alkhatib, Seyed Amir Abbas
Oloomi, Farhad Sabri, Hayder Experimental study on the performance of
9. Salem, Mohammad Sabati, solar window films in office buildings in
Waqar Jan Zafar, Mahdi Kuwait
Ashtian
Malayer,
Amirhossein Negahi

Name of Journal/
Conference
المؤتمر/اسم المجلة

Journal of Nanoparticle
Research

Category / Impact Factor

Date

 عامل التأثير/ الفئة

التاريخ

Journal
(Q2: Impact Factor: 1.955)

20/2/2020

Mathematics and Physics Department
1.

2.

3.

Mohammad Elian, Nabeel
Sawalha, Ahmed BaniMustafa
Ahmed Bani-Mustafa, Anas
Al Qudah, Sadeq Damrah,
Mamoon Alameen
Ahmad Sedaghat, Fadi
Alkhatib, Armin Eilaghi,
Arash Mehdizadeh, Leila
Borvayeh, Ali
Mostafaeipour, Arash
Hassanzadeh, Mehdi
Jahangiri,

4.

A. Amini, M. Rahimi, H.
Behmadi, M. Nazari, V.
Benson, C. Cheng, B. Samali,

5.

Mohamed Abdelkader,
Usman A Fiaz, Noureddine

Revisiting the FDI–Growth Nexus:
ARDL Bound Test for BRICS Standalone
Economies

Modern Applied Science

Journal
(Q2: Impact Factor: 1.046)

13/5/2020

Does culture influence whether a society
justifies tax cheating?

Journal of Financial
Crimes

Journal
(Q2: Impact Factor: 0.683)

20/4/2020

Optimization of capacity factors based
on rated wind speeds of wind turbines

Energy Sources, Part A:
Recovery, Utilization, and
Environmental Effects

Journal
(Q3: Impact Factor: 1.075)

5/3/2020

Journal of Photochemistry
& Photobiology, A:
Chemistry

Journal
(Q2: Impact Factor: 3.315)

1/2/2020

Cornel University
arXiv:2006.06966

Book Chapter

12/6/2020

2,6-Pyridinedicarbohydrazide-Salicylal
Hydrazone-base Derivative with High
Detection Limit and Binding Constant
for Emissive Ion Chemosensing in
Aqueous Solution
A Reliable Multi-UAV Search and
Rescue Testbed

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

التسلسل

المؤلف

عنوان النشر

Name of Journal/
Conference
المؤتمر/اسم المجلة

Toumi, Mohamed A Mabrok,
Jeff S Shamma
6.

M Borzouyan, A Amini, M
Nazari, C Cheng, V Benson,
A Gholami, Y Ghasemi

Category / Impact Factor

Date

 عامل التأثير/ الفئة

التاريخ

(Impact Factor: N/A, Open
Access)
Novel Versatile 3D Bio-scaffold Made of
Natural Biocompatible Hagfish Exudate
for Tissue Growth and Organoid
Modelling

7.

A. Amini, M. Nazari, R.
Mbarki, A. A. AlAnazi, H.
Abdul-Razzaq

High Efficient Performance of Quartz
Fibers for Filtering Soot Aerosols

8.

Loris Serafino, Sadeq
Damrah

Rethinking Quantitative Skills ina DataDriven Society: A View from the Middle
East

International Journal of
Biological
Macromolecules
First International
Conference on
Applications of Air
Quality in Science and
Engineering (ICAAQSE
2020), Kuwait
2020 IEEE Global
Engineering Education
Conference (EDUCON)
27-30 April 2020, Portugal

Journal
(Q1: Impact Factor: 4.784)

4/05/2020

Conference

February
10-12,
2020

Conference

April 2730, 2020

ACK Faculty Research Output, Grants and Proposals

Publications of School of Business
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Research Center
1.

Nazire Nergiz Dincer and
Ayça Tekin-Koru

The effect of border
barriers to services trade
on goods trade

The World Economy

(ISI Journal Citation
Reports Ranking-2018:
72/103 Business, Impact
Factor: 1.088)

10/2/2020

Management Department

1.

2.

Nadeau, J., Rutter, R., &
Lettice, F.

Dr. Hussain Alhejji

Social Media Responses
and Brand Personality in
Product and Moral Harm
Crises: Why Waste a
Good Crisis?
Diversity Training
Programmes in
Organisation: A
Conceptual Framework’

Journal of Marketing
Management

2020 AHRD International
Research Conference in the
Americas, Atlanta, Georgia

Journal
(Q1: Impact Factor: 3.436)

2020

Conference

26-29/2/2020

Journal
(Q1: Impact Factor: 7.096)

April 9, 2020
In Press

Journal
(Open Access, Impact
Factor: N/A)

21/1/2020

Marketing Department

1.

Dr. Fatih Karadagli, Dr.
Faidon Theofanidis, Dr.
Beytullah Eren

2.

Jaeger, M, Yu, G. and Adair,
D.

Consumers’ Evaluation of
Flushable Products with
Respect to Post-Disposal
Effects on Wastewater
Infrastructures
Project Based Learning
versus Traditional
Learning – Comparing
Perspectives of Arab

Journal of Cleaner Production

Journal of Problem Based
Learning in Higher Education

ACK Faculty Research Output, Grants and Proposals

Publications of School of Business
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

3.

Martin Jaeger, Gang Yu,
Desmond Adair

4.

Jaeger, M., Soleimani, S.,
Zhunussova, M. and Adair,
D.

Managers with Chinese
Managers
Impact of cultural
differences among
engineering managers on
assessing competencies of
engineering graduates - A
case study
CFD Modelling of Air
Pollution within an Inner
City Built Environment

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

International Journal of
Engineering Education

Journal
(Q2: Impact Factor: 0.954)

1/1/2020

1st International Conference on
Applications of Air Quality in
Science and Engineering, Kuwait

Conference

February 10-12,
2020

ACK Faculty Research Output, Grants and Proposals

Publications of English Language Program
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

1.

Abdalla, F., Mahfoudhi, A. &
Alhudhainah

2.

Mahfoudhi, A, Everatt, J.,
Elbeheri, G., & Roshdy, M.

Structural development of
narratives in Arabic: Task
complexity, Age and
Cultural factors.
Development and
standardization of a
phonological processing
test in Arabic

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Language Speech and Hearing
Services in Schools

Journal
(Q1: Impact Factor: 1.69)

20/2/2020

Arab Journal of Applied
Linguistics

Journal
(Open Access- Impact
Factor: N/A

20/3/2020

ACK Faculty Research Output, Grants and Proposals

ACK Faculty Research Output in Q-Journals
Sr.

Quartile

Number of Published Journal Papers

التسلسل
1.

(From Scopus)
Q1

عدد البحوث المنشورة
15

2.

Q2

12

3.

Q3

6

4.

Q4

2

5.

No Impact Factor

10

Grand Total

45

ACK Faculty Research Output, Grants and Proposals

ACK Faculty Output Research Statistics
Sr.

Department

Journal Paper

التسلسل

القسم

المجالت

1.
2.
3.
4.
5.
6.
7.
8.
9.

Mechanical Engineering
Civil Engineering
Petroleum Engineering
Electrical Engineering
Mathematics & Physics
Management
Marketing
ELP
Research Center
Grand Total

23
7
6
9
5
1
3
2
1
57 (45)

Conference
Paper
المؤتمرات
5
2
5
0
2
1
1
0
0
16 (14)

ACK Research
Projects

Research Projects with External Research Body

مشاريع األبحاث في
الكلية

Research Body Name

Qty.

 المؤسسة/ اسم الجهة
KFAS
KFAS
KFAS
KFAS
KFAS
KFAS
KFAS
KFAS
KFAS

العدد
3
4
0
1
1
1
0
0
1

0
0
0
0
0
0
0
0
0
0

مشاريع األبحاث مع مؤسسات البحث العلمي المختلفة

11

ACK Faculty Research Output, Grants and Proposals

ACK Faculty Research Grants
1.1 Summary of ACK Approved Internal Funded Projects (Spring 2019/2020)
Sr.
التسلسل
1.

Title of the Project

Department

Faculty Name

N/A

N/A

N/A

ACK Faculty Research Output, Grants and Proposals

1.2 Summary of Approved Research Proposals for Funding by External Research Bodies

Approved for Funding-Spring 2019/2020
Sr.
التسلسل

1.

2.

3.

4.

Name of
Funding Body
اسم جهة التمويل

Title of the Project
عنوان المشروع

Development
of
a
Framework
to
Inform
KFAS
Activity Guidelines How Joint
Loading Leads to Cartilage
and Joint Damage
Development of PhotoThermal OCT for concurrent
KFAS
structural and molecular
characterization
of
atherosclerosis
Integrated Microfluidic Air
Sampler and Biosensor for
KFAS-COVID19 Rapid
and
Sensitive
Detection of Viable Viruses in
Air
New
structural
health
monitoring system using
KFAS
guided waves for industrial
pipelines located in extreme
hot environments

Principal
Investigator
اسم الباحث الرئيسي

Dr Malek
Adouni

Dr Armin
Eilaghi

Dr Armin
Eilaghi

Dr Reza
Soleimani

Department
القسم

Mechanical

Local
Collaboration
التعاون المحلي

N/A

N/A

External Collaboration
التعاون الدولي

UT Southwestern Medical
Center, Dallas TX
Northwestern University,
Chicago

Mechanical

York University, Ontario,
Canada

Mechanical

York University, Ontario,
Canada

N/A

N/A
Civil

Hong Kong Polytechnic
University
The University of Adelaide

ACK Faculty Research Output, Grants and Proposals

Sr.
التسلسل

5.

6.

7.

8.

9.

Name of
Funding Body
اسم جهة التمويل

Title of the Project
عنوان المشروع

Principal
Investigator
اسم الباحث الرئيسي

Department
القسم

Real
Time
Spatial
Measurements for Bridge
Dr Ahmad
KFAS
Civil
Structures Using Fiber Optics
Saad
Techniques
Binder Systems for the
Stabilization/Solidification of
Dr. Muhannad
KFAS
Organic
Contaminants:
Civil
Ismeik
Innovative Approach (Kuwait
Case Study)
Implementing
Currently
Applied eLearning Methods
for
Higher
Education
Dr Martin
KFAS-COVID19
Civil
Institutions in the State of
Jaeger
Kuwait: Opportunities and
Challenges
Comprehensive
Modeling
and Prototyping of the Dr Mohamad Mathematics
KFAS
Kuwaiti Water Distribution
Mabrok
and Physics
System
Understanding
attitudes
Dr Richard
SOBKFAS
towards
plastics
Rutter
Management
consumption in the Gulf

Local
Collaboration

External Collaboration
التعاون الدولي

التعاون المحلي

N/A

American
Cairo

University

of

N/A

Central
University

N/A

N/A

N/A

The University of Texas at
San Antonio

N/A

King’s College London

Queensland

ACK Faculty Research Output, Grants and Proposals

Sr.
التسلسل

10.

11.

Name of
Funding Body
اسم جهة التمويل

Title of the Project
عنوان المشروع

Principal
Investigator
اسم الباحث الرئيسي

Countries: A text analytics
approach
Real
Time
Spatial
Measurements for Bridge Dr Mohamad
KFAS
Structures Using Fiber Optics
Farhat
Techniques
Quarterly
Macroeconometric Model of
KFAS-COVID19 Kuwait: Scenarios on the Dr Ayca Tekin
Impact of Covid-19 Pandemic
on Kuwaiti Economy

Department
القسم

Electrical
Engineering

Research
Center

Local
Collaboration
التعاون المحلي

External Collaboration
التعاون الدولي

N/A

Lebanese
International
University, Beirut, Lebanon

N/A

TED University, Turkey

Sample of Journal Publications

18 | P a g e

The International Journal of Advanced Manufacturing Technology
https://doi.org/10.1007/s00170-020-05112-4

ORIGINAL ARTICLE

Toward sustainable micro-drilling of Inconel 718 superalloy
using MQL-Nanofluid
K. Khanafer 1,2,3 & A. Eltaggaz 1,2 & I. Deiab 1,2
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Abstract
The application of micro-mechanical cutting operations, such as micro-drilling, is crucial for producing microsystem components. In the production of jet engine parts, Inconel 718 superalloy has been used to produce these components due to its high
performance at high temperatures. Due to the low thermal conductivity and the high work hardening tendencies of Inconel 718, a
high amount of the cutting temperature dissipates toward the cutting tool instead of the chip. When using micro-scale drilling
(micro-drilling), heat dissipation becomes more challenging. This affects the tool life and the machined surface quality; therefore,
when machining these alloys, a cutting fluid is required to decrease the high amounts of generated heat. Flood coolant is
commonly used to reduce the cutting temperature; however, government regulations have been published for alternative cooling
processes to decrease the influences of flood coolant on the environment and the operator’s health. Minimum quantity lubrication
(MQL) has been used as an alternative to conventional cutting fluids because it minimizes the consumption of cooling lubricants
and reduces the environmental and health impacts; however, pure MQL cooling has an ineffective cooling ability. In order to
enhance thermal conductivity, viscosity, and wettability of the MQL base fluid, an MQL-nanofluid was used. This study
investigated the performance of a micro-drilling process using an MQL-nanofluid with regard to thrust forces, tool wear, and
burr formation, and compared it to flood cooling and a pure MQL. Micro-drilling experiments involving Inconel 718 were
conducted using the same cutting parameters, drilling tool, and machining environment for both the MQL and the flood coolant.
The results revealed that the MQL-nanofluid approach was promising in terms of machining outputs as well as sustainability.
Keywords Inconel 718 superalloy . Flood coolant . MQL . MQL-nanofluid . Thrust force . Tool wear . Burr

1 Introduction
The implementation of micro-mechanical cutting operations
like micro-drilling is important for producing microsystem
components. In the aviation industry, these components need
to be produced from high-performance materials such as
Inconel 718 superalloy. This nickel-based alloy makes up
* K. Khanafer
k.khanafer@ack.edu.kw
A. Eltaggaz
aeltagga@uoguelph.ca
I. Deiab
ideiab@uoguelph.ca
H. Agarwal
agarwalhans.999@gmail.com
A. Abdul-latif
aabdul@iu2t.univ-paris8.fr

50% of an aircraft engine, including the blades, sheets, and
discs. This is due to its outstanding properties, such as good
heat resistance and the ability to retain strength at high temperatures [1]. However, the drilling operation of Inconel 718
superalloy is challenging because of the alloy’s conductivity
property and the high precision requirements of the aviation
industry. Because of the low thermal conductivity of the alloy,
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Numerical study of flow and heat transfer of minimum quantity
lubrication based nanofluid in a turning process using Inconel alloy
K. Khanafer 1,2 & A. Eltaggaz 1 & I. Deiab 1
Received: 20 March 2020 / Accepted: 7 May 2020
# Springer-Verlag London Ltd., part of Springer Nature 2020

Abstract
Finite element analysis in conjunction with discrete phase model was utilized in this investigation to study the effect of using
MQL nanofluid on the average temperature of the cutting tool. The numerical results were validated experimentally, and the
relative error was 9.7% in the absence of nanoparticles and 2.7 % for nanoparticles with a volume fraction of 2%. The numerical
results illustrated that the addition of Al2O3 nanoparticles to MQL reduced the average temperature of the cutting tool from 443 K
(0% volume fraction) to 420 K for a volume fraction of 2%. This is evidently demonstrating the significance of decreasing the
cutting tool temperature when using nanoparticles with MQL. The results presented in this study also revealed that the temperature variation was considerably greater in the first 0.5 mm from the cutting tool tip over both the rake and flank faces compared
with locations far away from the tip. The present study paves the road for the researchers to utilize CFD along with discrete phase
model in turning operation to understand the effect of MQL nanofluid on the average temperature of the cutting tool and select the
optimum parameters for maximizing heat transfer from the cutting zone.
Keywords Numerical . Discrete phase model . MQL nanofluid . Turning process

1 Introduction
Conventional cutting fluids (e.g., flood coolant) are widely
applied in metal cutting operations. The conventional cutting
fluids usually have mineral oil as a base fluid. The use of these
fluids improves the quality of products and increases the productivity by reducing the cutting temperature, lubricating the
cutting zone, and helping to remove chips away from the
cutting zone during the machining processes [1]. Although
their extensive use, they consume a large amount of cutting
fluid, and they pose environmental hazards and operator’s
health problems throughout their implementation. Thus, an
interesting environmentally friendly cooling approach, which
is increasingly being used in machining operations, is minimum quantity lubrication (MQL).
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MQL is a green cutting technique in which a small amount
of base oil is mixed with compressed air to produce aerosols
and sprayed into cutting zone. It is considered a sustainable
alternative cooling approach to flood coolant. MQL is also
known as near-dry machining (NDM) or micro-lubrication
[2]. According to Klock et al. [3], MQL is a lubricating and
cooling approach that employed less coolant fluid (i.e., 50 to
500 ml/h). Tschatsch et al. [4] have pointed out that an MQL
can be ranged between 50 and 2000 ml/h. It is even a very
small amount compared with conventional flood coolant,
which is roughly 1200 × 103 ml/h [5]. Thus, cutting fluid
consumption and lubricant costs are significantly decreased.
The capability of the MQL mist to infuse the chip/tool interface allows it to reduce the cutting heat and friction, thereby,
reducing tool wear. The MQL technique with vegetable oil as
a base cutting fluid has shown promising machining results
compared with dry machining [6]. These factors demand researchers to investigate the machining performance of MQLs.
Many investigations have been conducted to study the effects of MQL on machining efficiency [7–15]. Several works
of literature indicated that MQLs enhanced the machining
process by lowering the tool wear and consequently improving the surface condition [7, 8, 9], as well as reduced the
machine cleanup and the removal procedure costs [10]. Dhar
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Abstract
Purpose – This study aims to investigate a critical review on the applications of ﬂuid-structure interaction
(FSI) in porous media.
Design/methodology/approach – Transport phenomena in porous media are of continuing interest by
many researchers in the literature because of its signiﬁcant applications in engineering and biomedical sectors.
Such applications include thermal management of high heat ﬂux electronic devices, heat exchangers, thermal
insulation in buildings, oil recovery, transport in biological tissues and tissue engineering. FSI is becoming an
important tool in the design process to fully understand the interaction between ﬂuids and structures.

Findings – This study is structured in three sections: the ﬁrst part summarizes some important studies on
the applications of porous medium and FSI in various engineering and biomedical applications. The second
part focuses on the applications of FSI in porous media as related to hyperthermia. The third part of this
review is allocated to the applications of FSI of convection ﬂow and heat transfer in engineering systems ﬁlled
with porous medium.

Research limitations/implications – To the best knowledge of the present authors, FSI analysis of
turbulent ﬂow in porous medium never been studied, and therefore, more attention should be given to this
area in any future studies. Moreover, more studies should also be conducted on mixed convective ﬂow and
heat transfer in systems using porous medium and FSI.

Practical implications – The wall of the blood vessel is considered as a ﬂexible multilayer porous
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Vol. 30 No. 1, 2020
pp. 308-327
© Emerald Publishing Limited
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DOI 10.1108/HFF-07-2019-0592

medium, and therefore, rigid wall analysis is not accurate, and therefore, FSI should be implemented for
accurate predictions of ﬂow and hemodynamic stresses.
Social implications – The use of porous media theory in biomedical applications received a great
attention by many investigators in the literature (Khanafer and Vafai, 2006a; Al-Amiri et al., 2014; Lasiello
et al., 2016a, Lasiello et al., 2016b; Lasiello et al., 2015; Chung and Vafai, 2013; Mahjoob and Vafai, 2009; Yang
and Vafai, 2008; Yang and Vafai, 2006; Ai and Vafai, 2006). A comprehensive review was conducted by
Khanafer and Vafai (2006b) summarizing various studies associated with magnetic ﬁeld imaging and drug
delivery. The authors illustrated that the tortuosity and porosity had a profound effect on the diffusion
process within the brain. AlAmiri et al. (2014) conducted a numerical study to investigate the effect of
turbulent pulsatile ﬂow and heating technique on the thermal distribution within the arterial wall. The results
of that investigation illustrated that local heat ﬂux variation along the bottom layer of the tumor was greater
for the low-velocity condition. Yang and Vafai (2006) presented a comprehensive four-layer model to study
low-density lipoprotein transport in the arterial wall coupled with a lumen (Figure 1). All the four layers
(endothelium, intima, internal elastic lamina and media) were modeled as a homogenous porous medium.
Originality/value – Future studies on the applications of FSI in porous media are recommended in this review.

Keywords Hyperthermia, Porous medium, Heat transfer enhancement, Fluid-structure interaction,
Numerical
Paper type Research paper
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A new semi-empirical wind turbine capacity factor
for maximizing annual electricity and hydrogen
production
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highlights
 A new semi-empirical capacity factor is developed to maximize wind turbine output power.
 Comparison of rated wind speeds using primary and secondary capacity factors are presented.
 Energy efficiency of the hydrogen production system is compared for the two capacity factors.
 Economic efficiency of the wind-powered hydrogen production system is explained.

article info

abstract

Article history:

The capacity factor is an important wind turbine parameter which is ratio of average

Received 25 September 2019

output electrical power to rated electrical power of the wind turbine. Another main factor,

Received in revised form

the AEP, the annual energy production, can be determined using wind characteristics and

30 March 2020

wind turbine performance. Lower rated power may lead to higher capacity factor but will

Accepted 4 April 2020

reduce the AEP. Therefore, it is important to consider simultaneously both the capacity

Available online 8 May 2020

factor and the AEP in design or selecting a wind turbine. In this work, a new semi-empirical
secondary capacity factor is introduced for determining a rated wind speed at which yearly

Keywords:

energy and hydrogen production obtain a maximum value. This capacity factor is

Annual energy production

expressed as ratio of the AEP for wind turbine to yearly wind energy delivered by mean

Capacity factor

wind speed at the rotor swept area. The methodology is demonstrated using the empirical

Hydrogen production

efficiency curve of Vestas-80 2 MW turbine and the Weibull probability density function.

Weibull distribution

Simultaneous use of the primary and the secondary capacity factors are discussed for

Wind speed

maximizing electrical energy and hence hydrogen production for different wind classes
and economic feasibility are scrutinized in several wind stations in Kuwait.
© 2020 Hydrogen Energy Publications LLC. Published by Elsevier Ltd. All rights reserved.
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Natural convection energy recovery loop analysis, part I: energy
and exergy studies by varying inlet air flow rate
Yulin Ma 1 & Mohammad Ali Fazilati 2 & Ahmad Sedaghat 3 & Davood Toghraie 2 & Pouyan Talebizadehsardari 4,5
Received: 9 January 2019 / Accepted: 4 October 2019
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Abstract
The natural convection energy recovery loop is analyzed experimentally in different airflow rates. The system was introduced
previously as a prototype of the standalone air conditioning system and its transient and steady performance was verified. As a
new generation of energy recovery tool between the building return and fresh air, the system is rated from the viewpoints of
energy and exergy. Different forms of effectiveness and 2nd law efficiency are studied and their values extracted for inlet airflow
rates of 2–6 m3/h. The results show that the prominent factor that controls the system behavior is the concentration ratio from
which the solution free- motion originated. The maximum sensible, latent, and total effectiveness of the system are 0.23, 062, and
0.54 respectively and are for the airflow rate of 2m3/h. It is confirmed that the number of a transfer unit (NTU) and capacity ratio
(Cr*) are not independent and are varied oppositely to each other. By increasing the airflow rate, the mass flow rate and heat
capacity rate of desiccant solution increase more than that of air streams. For flow rates less than 3.5m3/h, external heat transfer is
just enough to induce natural motion of desiccant and in this way the loop performance is similar to a forced convection energy
transfer loop which exchanges heat and moisture only between the air streams.
Keywords Natural convection energy recovery loop . Inlet air flow rate . Sensible effectiveness . Latent effectiveness . Second law
efficiency

Nomenclatures
A
Contact area (m2)
Abs
Absorber
AC
Air conditioning
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AHRI
ASTM
C
CC
Cr*
ECOP
H
H
H/M
HFM
m˙ ,m
MRR
NTU
PIV
R
RAMEE
Reg
SHR
TCOP
U

American society of heating and
refrigerating institute
American society of testing and materials
Concentration (kgsalt/kgsol)
Cooling capacity (W)
Specific heat ratio
Electrical coefficient of performance
Specific enthalpy (kJ/kg)
Enthalpy (kJ)
Heat and mass
Hollow fiber membrane
Mass flow rate (kg/s)
Moisture removal rate
Number of transfer unit
Particle imaging velocimetry
Mass flow rate ratio
Run around membrane energy exchanger
Regenerator
Sensible heat ratio
Thermal coefficient of performance
Overall heat transfer coefficient (W/m2.K)
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Inertia‑magnetic particle sorting in microfluidic devices: a numerical
parametric investigation
Mohammad Charjouei Moghadam1 · Armin Eilaghi2 · Pouya Rezai1
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Abstract
Microfluidic-based sorting systems are an integral part of many biological applications, where sorting of cells, microorganisms, and particles is of interest. In this paper, a computational fluid dynamics model is established to expand investigations
on a hybrid microparticle sorting method, which combines inertia-magnetic focusing and hydrodynamic separation, known as
multiplex inertia-magnetic fractionation (MIMF). This microfluidic device consists of two regions, i.e. a narrow microchannel with a magnet on its side for inertial and magnetophoretic focusing of particles and a downstream wide hydrodynamic
expansion zone for particles’ separation and imaging. A Lagrangian–Eulerian framework was adopted to simulate particle
trajectories using the ANSYS-Fluent discrete phase modeling (DPM) approach. Acting forces that were considered to predict particle trajectories included the drag, inertial lift, Saffman lift, gravitational, and magnetophoretic forces. User-defined
functions were used for inertial lift and magnetophoretic forces that are not built-in relations in the ANSYS-Fluent DPM.
Numerical results were verified and validated against the experimental data for MIMF of 5 and 11 µm magnetic particles at
flow rates of 0.5–5 mL/h. Particles fractionation throughput and purity in the expansion region could be predicted with errors
of 6% and 2%, respectfully. The validated model was then used to perform a numerical parametric study on the unknown
effects of magnetization, particle size, higher flow rates, and fluid viscosity on MIMF. The presented numerical approach
can be used as a tool for future experimental design of inertia-magnetophoretic microfluidic particle sorting devices.
Keywords Microfluidic sorting · Computational fluid dynamics · Magnetophoresis · Inertial focusing · Hydrodynamic
fractionation · Discrete phase modeling

1 Introduction
Sorting and separation of small substances such as cells,
microorganisms, and microparticles and nanoparticles from
a heterogeneous mixture is a common sample preparation
step in many biological applications such as diagnosis
(Saliba et al. 2010), genomics (Podar et al. 2007; Yilmaz and
Singh 2012), cellomics (Andersson and Van den Berg 2003),
Electronic supplementary material The online version of this
article (https://doi.org/10.1007/s10404-019-2301-3) contains
supplementary material, which is available to authorized users.
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and immunoassays (Cheng et al. 2018). Particle and cell
sorting are normally performed by laboratory-based methodologies that involve sedimentation, filtration, or centrifugation. These conventional methods are time-consuming,
prone to filter clogging, and expensive. Other commonly
used methods such as fluorescence-activated cell sorting
(Geens et al. 2006; Julius et al. 1972) and magnetic-activated cell sorting (Adams et al. 2008) are more accurate and
specific to target cells. But they require compatibility with
fluorescent tagging and in-line fluorescent imaging, analysis
and downstream sorting that makes them costly, complex,
and inaccessible, especially for point-of-care and point-ofuse applications.
An ideal sorting method must meet certain requirements
such as involving a simple and low-cost design, working
continuously at high throughput, being efficient in terms of
energy consumption, operating without a diluting sheath
flow and performing multiplex separation with high purity
and efficiency (Kumar and Rezai 2017a). Recently, many
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Transient natural convection: scale analysis of dry cooling towers
S. He1 · F. Sabri2 · Kamel Hooman3
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Abstract
Transient free convection from a heated surface immersed in a cold ambient is investigated using scale analysis. The heated
plate is our model for the heat exchangers in a natural draft dry cooling tower. The scale analysis results led to a timescale for
initiation of the plumes. Furthermore, a model is developed to study the near-wall free convection which allows the prediction of plume extension and merging process. Both the normal and lateral components of the fluid velocity are expressed as
functions of the Prandtl and Rayleigh number. Expressions are proposed to predict the plume size and spacing in the lateral
direction. Results are then successfully compared with independent experimental data available in the literature.
Keywords Natural draft dry cooling towers · Start-up process · Scale analysis · Dispatchable power plants
List of symbols
A	Area (m2)
B, C	Constant
D	Mushroom stem (m)
H	Mushroom height (m)
P	Pressure (Pa)
Q	Heat transfer rate (W)
T	Temperature (°C)
(U, V)	Velocity scales (m s−1)
Cp	Specific heat (J kg−1 K−1)
Pr	Prandtl number
Ra	Rayleigh number
Re	Reynolds number
g	Gravitational acceleration (m s−2)
k	Thermal conductivity (W m−1 K−1)
t	Time (s)
(u, v)	Velocity components (m s−1)
(x, y)	Coordinate systems
Greek letters
α	Thermal diffusivity (m2 s−1)
β	Coefficient of thermal expansion (1/K)
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σ	Length scale (m)
δ	Thickness (m)
λ	Lateral plume spacing (m)
υ	Kinematic viscosity (m2 s−1)
Δ	Difference
ρ	Density (kg m−3)
Subscripts
*	Timescale
c	Cold
H	Hot
t	Thermal

Introduction
In 2015, the Australian government set the renewable energy
target (RET) of generating 23.5% of the national electricity
from the renewable sources by 2020. This seems to be possible given the fact that in 2018 over 20% of the generated
electricity was from the renewable sector, with over 2.3 GW
of new renewable energy capacity entering the market last
year. With hydro contributing to about one-third our generated power, majority of what is left comes from solar and
wind energy, both intermittent in nature. With the recommended strategy being to combine the conventional sources
of power with the renewables, as opposed to going 100%
renewable, these hybrid power plants need to address the
issue of dispatchability. In fully dispatchable grids, there
would be no need for large-scale, currently expensive,
electricity storage because dispatchable generators would
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Keywords:
Heat transfer
Horizontal convection
Nusselt number
Boundary-layer scaling
Stability

Horizontal convection has been used as an idealised model of the ocean overturning circulation, where some
non-uniform buoyancy forcing profile is imposed along a horizontal boundary. Several different driving tem
perature profiles have been chosen for past numerical and laboratory studies, likely for convenience, yet the
effect of the shape of the chosen profile on the resulting horizontal convection flow remains unexplored. Here
high order numerical simulation is used to investigate this problem. Time independent, periodic and chaotic
regimes are identified as functions of Rayleigh number (Ra) and profile shape, with a step temperature profile
being found to be more unstable than a linear temperature profile. Using a nonlinear Stuart–Landau analysis, the
primary instability is consistently found to occur through a supercritical (non-hysteretic) bifurcation. This
research highlights the importance of the horizontal buoyancy forcing profile in determining the thermal forcing
required to produce instability in horizontal convection. In addition, Nusselt number scales to Ra1=5 in the fully
convective regime, with scaling exponents elevating beyond Ra � 1010 . This elevated scaling was more pro
nounced for the linear thermal boundary profile than for the step profile over the computed Rayleigh numbers
range.

1. Introduction
Heat is transported through fluid media in a number of different
ways which produces various physical phenomena as seen in natural
systems as well as in engineering applications. One such process is
through convection where heat and mass are transported both by mo
lecular diffusion as well as advection of large-scale motion within the
fluid. Thermally driven buoyancy flow is important in the fields of
geophysical flows [1,2] as well as industrial applications [3]. The ca
nonical Rayleigh–B�enard convection has been extensively studied (for
reviews see Refs. [4–6]) since it was first examined by B�enard [7]
experimentally and subsequently explained theoretically by Rayleigh
[8]. In Rayleigh–B�enard convection, fluid motion is induced in a plane
horizontal layer of fluid heated from below by destabilisation of the
vertical thermal gradient. In contrast, this paper examines thermal
convection where a horizontal thermal gradient along a single hori
zontal boundary invokes a natural convection flow; this class of con
vection is called horizontal convection [9].
Horizontal convection has been used as an idealised model to gain

insight into the ocean overturning circulation [9–11], where the
enclosure can be thought of as an idealisation of a meridional slice of an
ocean basin, and the non-uniform heating (or temperature) imposed
along one of the horizontal boundaries idealises the lateral variation in
solar heating and surface temperature. Just as a thermohaline circula
tion sees warm surface waters advected from subtropical towards polar
latitudes, where they cool and sink (forming “deep” and “bottom” wa
ters Warren [12]), in horizontal convection fluid advects from a region
of stable stratification to an unstable region where vertical transport
away from the boundary takes place. Horizontal convection is often
established in the laboratory via heating and cooling at the bottom
boundary of an enclosure [10]; thus heating/cooling, upwelling/
downwelling are interchanged with respect to the oceans. One of the
striking features of large scale oceanic circulation is the formation of
deep and bottom water from relatively small regions of ocean surface
Stommel Bilgen and Yedder [13]. This bears some similarity to the
narrow vertical plume region in horizontal convection, where the ver
tical transport of fluid away from the heated/cooled boundary takes
place over a very small proportion of that boundary, while the return
flow is diffusive, slow, and spread across a much larger proportion of the

* Corresponding author.
E-mail address: Tzekih.Tsai@monash.edu (T. Tsai).
https://doi.org/10.1016/j.ijthermalsci.2019.106166
Received 14 February 2019; Received in revised form 29 September 2019; Accepted 3 November 2019
Available online 19 November 2019
1290-0729/© 2019 Elsevier Masson SAS. All rights reserved.

Microsystem Technologies
https://doi.org/10.1007/s00542-020-04920-8

(0123456789().,-volV)(0123456789().
,- volV)

TECHNICAL PAPER

A novel approach for investigation of heat transfer enhancement
with ferromagnetic hybrid nanofluid by considering solar radiation
K. Ganesh Kumar1 • Ehab Hussein Bani Hani2 • Mamdouh El Haj Assad3 • Mohammad Rahimi-Gorji4
S. Nadeem5,6

•

Received: 21 April 2020 / Accepted: 5 June 2020
 Springer-Verlag GmbH Germany, part of Springer Nature 2020

Abstract
The intention of the present work is to study the stability analysis of heat transfer enhancement occurring due to the
influence of significant properties variation of fluids in the presence of thermal radiation with an aid of suspended hybrid
nanofluids. The mathematical equations are converted into a pair of self-similarity equations by applying appropriate
transformation. Runge Kutta Fehlberg 45th order method is applied to solve the reduced similarity equivalences numerically. The flow and energy transfer characteristics are studied for distinct values of important factors to obtain better
perception of the problem. According to graphical results, heat transfer enhancement is higher for larger values of radiation
parameter (R) and higher values of Prandtl number resulted in heat transfer reduction.
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ABSTRACT

Keywords:
Agricultural residue
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Biofuel
Multi-attribute decision-making (MADM)
Ranking

Utilization of renewable energies such as biofuels is rapidly progressing in many countries for
environmental protection reasons. The surge of global energy demand and environmental concerns has led to greater desire to replace fossil fuels with clean and renewable fuels. One of the
best substitutes to the gasoline is bioethanol. The main advantage of bioethanol is the environmentally-friendly nature of this fuel; which is produced sustainably from the nature. This
study examines the potential of producing bioethanol from agricultural residues such as rice
straw, wheat straw, barley straw, rice hulls, maize fodder, sugarcane bagasse and cotton stalks in
the Mazandaran province in the south of Caspian Sea in Iran. This is the first time which a
thorough study has been performed for this purpose in the south of Caspian Sea. The study
evaluates 13 major cities of the province to find the best location for installing a bioethanol
production plant. The evaluation is performed with the use of Vlsekriterijumska Optimizacija I
Kompromisno Resenje (VIKOR), Technique for Order of Preference by Similarity to Ideal Solution
(TOPSIS), and Simple Additive Weighting (SAW) methods. The Borda ranking method is used to
summarize and suggest a single final location. Results show that the Mazandaran province has
great bioethanol production potential although the Babol city ranks first for the bioethanol
production plant development. The methodology described in this research provides future oriented and pro-active methods for convincing, professionals, policy makers, and management in
order to decide and locate the best site for production of bioethanol fuel.

1. Introduction
Energy crisis is an important global challenges in the near future. Energy resources are divided into two groups of renewable and
non-renewable. The renewable energies have environmental and economic advantages over non-renewable energy sources. Biofuels
are becoming popular in many countries for transportation purposes (Alalwan et al., 2019). Currently, fossil fuels including oil, gas,
coal, etc. account for the majority of global energy production, and a great portion of the produced energy is being consumed for
transportation, industry and power generation. Increasing demand, the fossil fuel resources finite nature, and environmental effects
of combustion of fossil fuels have persuaded the world to use renewable energy sources more than ever. Biofuel is one of the sources
of renewable energy. Biofuels such as bioethanol, biodiesel, biogas, bio-methanol and bio-hydrogen can act as alternatives to
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5 min intervals over the months of June, July, and
August 2019 and data stored through WiFi system in
iClouds. Arduino-type microprocessors and various
temperature-humidity, and LUX sensors were assembled and programmed to transfer and store data in real
time. Exploring and analyzing the data collected for four
offices with and without windows film in summer of
Kuwait, it is evident that window film has good potential to save water by preserving interior humidity to the
level of human comfort, decrease interior temperature to
save energy and reduce CO2 footprints, to restrict the
solar UV rays to minimum level, and to reduce visual
impacts of high solar luminous. The benefits and drawbacks of the selected window films are discussed here
for the weather condition of Kuwait.
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Introduction
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Importance of reducing world energy use has been
highlighted in many researches due to the limited available fossil fuel resources and the drastic impacts on
nature such as rapid changes of climate and green house
effects (King et al. 2015; Pérez-Lombard et al. 2008).
The climate change has caused many adverse effects
such as dust storms, draught, and lack of drinkable water
supply in many countries, while increased floods, tornadoes, and hurricanes in other parts of the world (King
et al. 2015). To withstand global warming, a huge
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Abstract This work examines the solar performance of
double-glazed windows in four offices in ACK buildings with and without solar window film in actual
working conditions. Window films are passive thin
films stick to the interior or exterior of windows to effect
various solar-optical impacts including energy saving,
UV reduction, and increased thermal comfort. For this
study, the 25M Neutral 20 and 70 are selected which are
made of multilayer nanofilms of 220 SAN25/THV 95nm thick reflective layers. Real-time measurements of
temperature, humidity, and luminous were conducted in
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High-temperature heat and power storage is a new mechanical energy storage technology which is
capable of cogenerating heat and electricity at high overall efﬁciency. The technology has received much
attention from the leading European energy companies and research institutes. Although a pilot plant of
this system has already been built up and is being tested, the technology is still in developing stage and
there is much to be found out about the details of the system operation and most likely more advanced
conﬁgurations of that to emerge. This study presents a detailed energy analysis of the air-based design of
the high-temperature heat and power storage technology with a certain focus on the effects of the
partial-load operation of the system on its energetic performance. For this, an air-based design of the
technology is modeled and thermodynamically analyzed for operation loads from 10% to 100%. The results show that, at nominal load, the system offers a power-to-power efﬁciency of about 28% and powerto-heat efﬁciency of 63%. These efﬁciency values change slightly when the load drops to 80%, but
signiﬁcantly fall when the load decreases further so that the power-to-power efﬁciency of the system at
30% operational load is zero.
© 2020 Published by Elsevier Ltd.

Keywords:
High-temperature heat and power storage
Electricity storage
Cogeneration
Partial-load operation
Thermodynamic analysis

1. Introduction
Energy storage technologies are, today, one of the key focuses of
global research activities on energy systems [1]. The main reason
for this is that the world’s energy provision chain is getting more
and more dependent on renewable energy sources so that a fully
renewable-based energy system all around the globe is targeted for
the near future [2]. In fact, as the most popular renewable sources,
i.e. solar and wind, generate changeable power which is difﬁcult to
dispatch; energy storages are one of the important components of
many renewable power plants. These energy storage units may
store the overproduction of the plant to compensate for the plant’s
insufﬁcient production when the energy availability falls unexpectedly [3]. This includes the storage of any type of energy in all
the energy sectors including cold, heat, and electricity, where
electricity is of more importance due to the fact that electricity is
more priced than heat and cold in all energy systems, renewable
electricity production systems have mature state-of-practice and
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large-scale electricity-driven heat and cold production systems are
getting more widespread in the heat and cold grids [4].
Regarding energy storage technologies, on the other hand,
despite thermal storage which has reached a point with mature
state-of-the-art and -practice [5], electricity storage for large-scale
applications has still much to overcome [6]. Among electricity
storage technologies, electrochemical batteries are by far more
efﬁcient and more developed than others but are too expensive and
with very low energy density [7]. Therefore, mechanical energy
storage (MES) technologies have received special attention for
large-scale uses. There is a wide range of possibilities among MES
systems [8].
Pumped hydroelectric storage is a well-developed large-scale
MES which can have a good efﬁciency of around 85% but requires
very large economic investment and more importantly, especial
topology to be applicable [9]. Flywheel is another MES technology
with long expected lifetime, agile for reﬂecting to load changes and
very high efﬁciency of about 90% but the 3e20%/hour rate of selfdischarge, the high cost and low energy storage capacity
(3e130 kWh) limit its widespread applications [10]. Compressed
air energy storage (CAES) is also the third category of MES
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ABSTRACT
COVID-19 infectious started on 24 February 2020 with 5 patients returning to Kuwait. The ministry of health (MOH) has
reported the total of 26,192 patients with 10,156 recovered, 15,831 under treatment, 205 deceased, 206 critical and 23
quarantined in Kuwait on 30 May 2020. A rough prediction of number of expected infected patients, patients under treatment,
patients in critical condition, and death will assist health authorities for better planning and the government policy makers a
better approach to reduce the number of susceptible people to COVID-19. In this study, a modified SIR model is used to
determine COVID-19 dynamics in Kuwait. COVID-19 data for 97 days consist of infectious, recovered, and deceased cases
are used to study SIRD model and to obtain the re-production number (R0) and the total susceptible (Sus) population. The
accuracy of the fitted model is assessed using the coefficient of determination (R2). The re-production of R0=4.7 with the total
susceptible (predicted) population of 123,102 is obtained to assess dynamics of COVID-19 in Kuwait. It is predicted that the
peak of COVID-19 infectious will be around 23 June 2020 with the total infected cases of 56,533. However, maximum 26,039
people on need of hospitals may be accelerated on 10 June 2020 and will quickly drop on 2 July 2020 to only 377 people. The
total deceased cases will be 1,169 on this date; although, the death tolls may continue to the total value of 2,667 by the end of
pandemic.
KEYWORDS: COVID-19; Corona Virus; Dynamics; Kuwait; SIR model.
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INTRODUCTION
The novel corona virus (COVID-19) was first observed in a
seafood centre in Wuhan, China in December 2019. China
confirmed 78,824 infectious cases on 28 February 2020 with 2,788
death tolls in the country. Soon after, it is announced the COVID19 infectious as the pandemic with some 51 countries reported
cases of COVID-19 in their countries [1, 2].
The ministry of health (MOH) in Kuwait reported the first 5
infected cases with COVID-19 On 24 February 2020 from
travellers to Kuwait [3]. Kuwait government have taken several
steps as time passed to control the pandemic. These practices are
included with closure of all education system from schools to
Universities, closure of all public gathering places from
restaurants, sport centres to leisure clubs, ceased operation of all
public transportation from taxis to buses, partial curfew banning

Integr J Med Sci.2020;7:3p

people leaving home from 6:00 PM to 8:00 AM, partial lockdown
on certain areas such as Mahboula and Jleeb Al Shuyoukh with 2
hours from 4:30 PM to 6:30 PM break, and full lockdown of
Kuwait to retard speed of COVID-19 transmission and delay the
peak of infection. From 24 February to 30 May 2020, the
cumulative infected cases are reported 26,192 with 1,073 as peak
number per day on 19 May 2020. The total recovered cases are
reported 10,156. On 30 May 2020, the total under treatment are
announced 15,831, the total death tolls of 205 case, and the total
of 206 in critical condition [3].
Prediction of dynamics of a pandemic is crucial for the
governments and health organizations to have better
understanding of the situation. Several simple models such as
Gompertz, Bertalanffy, and Logistic models have been studied [2]
which are useful for predicting the total number of infected cases
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Abstract
The used engine oil is one of the most environmental pollutants that is produced in large quantities. Methods
of recycling and reuse of the oil are important for a sustainable environment. In this work, a new experimental
method is proposed for producing a diesel-like fuel from the waste engine oil. This paper proposes new
physical and chemical treatment methods to produce a diesel-like fuel from the used engine oil. The produced
oil is chemically analyzed to characterize the produced engine oil fuel for application in a diesel engine, to
calculate the power produced, to measure the gaseous emissions, and to compare it with the standard diesel
fuel. The diesel-like fuel properties including the viscosity, flash point, pour point, energy content, and gaseous
emissions are investigated. The diesel-like fuel produced proves to emit less gaseous pollutants such as NOx
than the diesel fuel. The diesel-like fuel is tested in a diesel engine, providing an efficiency of 22.4%. The
proposed experimental approach proves to be sustainable for producing diesel-like fuel from waste engine oils
and protects the environment from the abundant amount of the waste engine oil.
Keywords: Air pollution, Engine oil, Environmental management, Fuel, Waste.
1. Introduction
The high rates of fossil fuel demand and
consumption have led to an increase in its cost and
a rapid depletion of its resources globally. It is
estimated that crude oil will approximately last for
80 more years, coal for 230 years, and gaseous
fuels for roughly 150 years [1]; these resources are
concentrated in certain regions of the world [2, 3].
The combustion process of fossil fuels has resulted
in negative effects on living organisms, and has
polluted the atmospheric air, and underground and
surface waters when it is transferred into soil or
water.
These facts have encouraged the researchers to
consider the possibility of using alternative sources
of fuel that are cheaper and have less
environmental impact while conserving the
existing resources [4-8]. The majority of research
works and scientists all over the globe are focusing
on investigating the alternative sources of energy
such as renewable energy sources mainly solar,
wind, and conversion of waste into fuel for the
future [9-14].
Wastes can be obtained from different resources
such as trees, waste oils, tires, and plastics [15]. It
has numerous negative impacts on the livings
organisms and the environment when used directly.

Engine oils steadily lose their lubricant property
and are polluted with dust and metal particles from
motor pieces because of the extreme conditions
encountered in the engine. When physically and
chemically treated, these contaminations should be
highly reduced. The reproduced oil can be reused
as lubricating oil, reconditioned as fuel or produced
into diesel-like fuel. Diesel-like fuel produced from
waste oils such as industrial and engine waste oils,
wood pyrolysis oils, vegetable oils, and waste fat
oils is an important source of making alternative
fuels. Industrial and engine waste oils [16], fresh
and waste fat oils, wood pyrolysis oils [17], and
vegetable oils [18] have been proposed as pyrolysis
raw materials to produce gasoline and diesel-like
fuels. Large amounts of used engine lubricating
oils are produced globally every year [19].
About 40 million metric tons per annum of engine
oils are produced globally, and around 60% of the
production becomes waste [20]. The majorities are
petroleum-based oils, and the use rate is about 97%
of the total lubricant oil production [21]. Global oil
consumption is in millions annually. Having said
that, waste engine oil can provide an alternative
source of energy that can be used to replace diesel.
Studies on testing converted oil blends (converted
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Abstract
The objective of this study was to perform a sensitivity analysis on the factors affecting wind site localization. A case study is selected
based on 13 cities in the province of Fars in Iran which is equally applicable in any other wind sites. Then, the cities are ranked using
the dual form of the data envelopment analysis model. Next, six criteria are adopted including wind conditions, population, Available
Land condition, distance to distribution networks, rate of natural disasters, and the cost of land. In the sensitivity analysis of each
criterion, first, the criterion under analysis is omitted from the model, and then the dual model is applied again to obtain a new ranking.
Evaluating the results of the ranking for 13 studied cities indicate that the city of Shiraz is just sensitive to the population criterion and
fell 11 places in the ranking by omitting this criterion. But the city is insensitive to any other criteria.

Keywords
Data envelopment analysis, localization optimization, ranking, renewable energy, sensitivity analysis

Introduction
The future role of fossil fuels in the modern world is in serious debate. While projections of world’s fossil fuel reserves
vary with the technological advances, the fact that this energy source cannot last forever cast concerns. Although the most
pressing issue with regard to deprivation of fossil fuels is the environmental impacts on the planet earth, mainly casted in
the emerging effects of climate changes and the global warming, these effects have raised public attention to the issue of
fossil fuels, therefore motivating many governments, especially those in the developed countries such as European countries, to increase supports to the industry of clean and renewable energy (Bakker and Van den Hurk, 2012). Technologic
advances in this industry have made this energy increasingly economic, and growing public awareness about the obvious
and latent benefits of renewable power such as reduced pollution and energy security has also contributed to the development and marketability of renewable energies including wind power (Göransson and Johnsson, 2018). Like other renewable energy sources, wind power is geographically dispersed and decentralized and is available almost ubiquitously, but it
has a fluctuating and unreliable nature (García-Bustamante et al., 2012; Patlakas et al., 2017) which occasionally makes
its utilization problematic. Many countries have heavily invested in wind power industry, but leading countries in this
respect are United States, France, China, and Germany, which account for the largest share of world’s wind power generation (Kim and Paik, 2015; Najac et al., 2009; Shi et al., 2017)
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ABSTRACT

Keywords:
Molecular fluorescent chemo-sensor
Salicylaldehyde derivative
AIEE-activity
Diacylhydrazone
Tridentate ligand

A new tridentate luminescent molecule, N2,N6-bis(salicylidene)pyridine-2,6-dicarbohydrazide (BSPDH), was
introduced and facilely eco-synthesized with high yield. It was then characterized through Fourier transform
infrared, Hydrogen-1 nuclear magnetic resonance, Carbon-13 nuclear magnetic resonance, mass and photoluminescence spectroscopy, X-Ray Diffraction and Ultraviolet-visible absorption methods. BSPDH showed an
enhanced aggregation-induced emission as well as highly fast-response “turn-off” selectivity and sensitivity
behaviors towards Cu2+ ions in aqueous solutions at physiological pH. Density Functional Theory calculations
confirmed the formation of strong BSPDH-Cu2+ complex with lower energy gap compared to BSPDH. Among
PDH-base fluorescent sensors reported so far, BSPDH is the first tautomerization-base luminescence molecular
chemo-sensor with the high detection limit of 3.11 × 10−5 M and binding constant of 1.978 × 105 M−1 at the
concentration of 10 μM of BSPDH for detecting Cu2+ ions without any interference from other metal cations in
the aqueous solution at the physiological pH.

1. Introduction
A variety of π-conjugated organic molecules, including salicylidene
Schiff-base derivatives (SSBs), has been utilized for various optoelectronic applications, e.g., fluorescent sensors [1,2], optical memories
[3], OLEDs [4,5] and photo-switches [6]. SSBs structures have excellent
photo-physical and photo-chromism properties, due to the tautomerism
of keto/enol through intramolecular hydrogen bond formed between
the phenol hydrogen atoms of salicylaldehyde derivatives and imine-N.

This setup constructs a six-member loop acting as chelating ligands to
combine with metal ions where the intramolecular interactions result in
pH dependent properties [7–9]. SSBs have been extensively used as
model systems to study fundamental photophysical processes, such as
excited-state intramolecular proton transfer (ESIPT) [10], solvatochromism [11], mechanochromism [12] and thermochromism [13]. As
such, SSBs are potential multi-responsive materials with significant
photo-physical property and thermal stability to meet the versatile
needs of modern technology [14].

Abbreviations: BSPDH, N2,N6-bissalicylidenepyridine-2,6-dicarbohydrazide; DMSO, dimethyl sulfoxide; ESIPT, excited-state intramolecular proton transfer; Δλ,
Stokes shift; PL, photo-luminescence; DFT, Density Functional Theory; DL, Detection limit; Kb, Binding constant; THF, Tetrahydrofuran; pH=7.4, Physiological pH;
HEPES, 4-2-hydroxyethyl-1-piperazineethanesulfonic acid) buffer; DMF, Dimethyformamide; FT-IR, Fourier transform infrared spectra; XRD, X-Ray Diffraction; TMS,
tetramethylsilane; AIEE, Aggregation induced enhanced emission; fw, water fraction; SSBs, salicylidene Schiff-base derivatives; ACQ, aggregation caused quenching;
PDH-base, pyridine-2,6-dicarbohydrazide base; ACN, acetonitrile; MeOH, Methanol; HEPES buffer, 4-2-hydroxyethyl-1-piperazineethanesulfonic acid) buffer; EtOH,
Ethanol; PDA, Pyridine-2,6-dicarboxylic acid; SOCl2, Thionyl chloride; DMAC, N,N-dimethylacetamide; ICT, intramolecular charge transfer; CHEF, chelation-enhanced fluorescence
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Abstract
A metal-organic framework thin-film (UiO-66) optical
fiber platform is built up as a data processing sensory
system to detect water contaminations. A simple scale-up
approach is utilized to design a water-stable UiO-66 sensor at the tip (end face) of a conventional single mode
optical fiber (SMF-28) for detecting rhodamine-B and
methyl viologen in a mixed aqueous solution. The optical
detection method was based on Fabry–Perot Interferometry, and the interference signal was analyzed by the fast
Fourier transform (FFT) technique. Combining two contaminants in water produces a complex physical and

Microw Opt Technol Lett. 2019;1–6.

chemical phenomena, and the FFT clearly showed it as a
particular frequency related to a specific analyte type.
KEYWORDS

fiber optic chemical sensors, liquid sensors, metal-organic frameworks,
organic contaminant, water quality monitoring

1 | INTRODUCTION
Water assets management has been identified as a global
concern to protect ecosystems and water supplies. The accurate, rapid, and readily available methodology for the evaluation of water quality in particular, drinking water is highly
demanded. This has been a challenge to effectively measure
the critical properties of water resources remotely and continuously where the most critical parameters are the pH
value and the quantity of microbial and contaminant chemical species. As such, more complex or costly microbial or
chemical tests are generally applied for the validation and
verification as part of operational monitoring. The high cost
is originated from examining various collected samples at
regular intervals for the required analyses to quantify particular species under controlled conditions in the laboratory
setups. Apart from the high cost, the drawback of such
methods is that the monitoring is not immediate as it may
take several hours or days between the collection/monitoring
stages and results; therefore, the nature of samples may
change.1-3 To overcome this paradigm, an optimized, swift,
and accurate operational monitoring technology must be
used in a timely way over a broader range of critical parameters. The ability to detect a specific organic contaminant
needs to be selective for an industrial wastewater content
within a diversity of other molecules, such as suspended
solids, pathogens, pharmaceutical and personal care products, heavy metals, fire-retardants, herbicides, and pesticides.
The best approach to working out an effective sensing
method is to have a material setup to trace molecules from a
mixture. The properties of the material may change upon
adsorption/reaction with the guest molecule and can be
detected by the sensor; a key governing characteristic for
new sensors detecting organic contaminants of water.
Metal-organic frameworks (MOFs) are made of crystalline hybrid materials which are interconnected with metal
ions/clusters by organic linkers. MOFs have attracted significant interests for water purification purposes due to their
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Project Based Learning versus Traditional Learning – Comparing Perpectives of
Arab Managers with Chinese Managers

Martin Jaeger, Gang Yu and Desmond Adair *

ABSTRACT
The perspectives on Project Based Learning (PBL), traditional learning and
engineering competencies are influenced by national and organizational culture.
Based on Hofstede's cultural dimensions theory and grounded in constructivist
learning theory, the purpose of this study is to identify the perspectives of Arab and
Chinese managers on the effectiveness of PBL versus traditional learning.
Utilizing descriptive and inferential statistics (Wilcoxon and Mann Whitney U test),
findings show that Arab managers perceive 13 and Chinese managers 2
competencies to be more effectively developed by PBL, while the difference between
PBL and traditional learning is perceived smaller among Chinese managers. A
higher desire of avoiding uncertainty among Arab managers, higher achievement
orientation among Chinese managers and an influence of educational systems were
identified. Higher Education Institutions (HEIs) are advised to consider these
findings, in order to compare with their institutions’ utilization of PBL versus
traditional learning and to prepare engineers for global employment.
Keywords: Project Based Learning, PBL, engineering, competency, industry
perspective, Gulf Cooperation Council, GCC, China.

INTRODUCTION AND BACKGROUND
Various models and approaches related to Problem Based Learning (PBL) have been
developed over the past decades (e.g. Savin-Baden, 2007). Anecdotal evidence indicates
that Problem-Based Project-Organized Learning (Garcia, Bollain and Del Corral, 2011)
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ABSTRACT

Keywords:
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The rapid deterioration of the groundwater quality in the Gaza Strip-Palestine has increased reliance on community-scale brackish-water desalination plants (CBDPs). However, the escalating numbers of CBDPs is associated with poor operation practices and exhibit various adverse impacts, while the existing regulatory framework of this sector is still lacking the necessary tools for identifying and mitigating these impacts. The current
study employed a GIS-based Multi-criteria Analysis (MCA) approach to plan and manage the existing and
proposed CBDPs in Gaza Strip, Palestine. The criteria account for the various possible effects including: level of
chloride and nitrate in the groundwater, variation in the water-table depth, population density, potential production capacity of CBDPs and operation hours, distance to the pumping wells, sea shoreline, and point-source
contamination sites. The results showed that the locations of around 53% of the existing CBDPs are unsuitable;
and the CBDPs exhibit potential risks to the environment. The study revealed that 65% of the total area of Gaza
Strip would be unsuitable for CBDPs operating in a capacity above the current average. This highlights the
significance of regulating the operational conditions of the existing CBDPs according to their geographical location and considering different alternatives of supply-demand schemes.

1. Introduction
The over exploitation of the water resources in the Gaza Strip has
resulted in the deterioration of both the water quality and quantity
[1,2]. More than 96% of the pumped groundwater in the entire Gaza
Strip has exceeded the World Health Organization (WHO) acceptable
limits for chloride and nitrate concentrations, which were identified as
250 mg/L and 50 mg/L, respectively [3]. Beyond these limits, chloride
causes a detectable taste in water and impairs the potability of water.
Nitrate on the other hand poses the risk of methaemoglobinaemia in
bottle-fed infants [3].
In response to the current critical status of water resources in the
Gaza Strip, the Palestinian Water Authority (PWA) has deployed a
rolling program of interventions that is planned to be completed in
2022. The program is designed to “overcome the challenges facing the
water sector in the Gaza strip and mitigate the impacts of the water
crisis”. The program depicts the employment of non-conventional water
resources including seawater desalination in order to relief the stress on
the exhausted aquifer, and to secure safe access to domestic and

⁎

drinking water [1]. This program has experienced various challenges
including the delayed implementation of the central desalination plant.
This delay has resulted in the developemnt of the community-scale
private desalination plants (CBDPs) sector. In spite of being an unplanned result of the rolling program, CBDPs currently stand as an indispensable alternative for drinking water in Gaza Strip. A study published by Agence Française de Développement (ADF) in 2016 clearly
stated that the growth of these community-scale desalination plants will
continue in Gaza Strip until the central desalination plant becomes in
full operation [4]. These private plants rapidly grew in number such
that their overall production was estimated as 3.9 million cubic meter
in 2017, which exceeds 97% of the total annual consumption of
drinking water [1,2].
However, the existing regulatory and management framework of
this sector is not coping with its accelerating growth [4,5]. For example,
a study conducted by PWA and Water Sanitation and Hygiene (WASH)
partners in Gaza Strip showed that around 68% of the CBDPs have no
license, and 40% use water from unlicensed wells [2]. Given that the
CBDPs use the brackish groundwater as the feeding inlet, The current
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Abstract: The objective of this study is to investigate the effects of using
local waste materials on the properties of fresh and hardened high
performance and self-compacting concrete. Crushed ceramic products and
steel slag from electric-arc furnaces were used as partial replacements of
traditional concrete raw materials in the production of self-compacting and
high-performance concrete, which were obtained from local factories in
Kuwait. Results have shown that using crushed ceramic products (in the
form of powder and 3/8” aggregates) increases the rate of strength gain as
the concrete cures, while using electric-arc furnace slag increases the
compressive strength of the benchmark concrete mix.
Keywords: Self-Compacting Concrete, High-Performance Concrete, Waste
Materials, Ceramic Waste, Electric-Arc Furnace Slag

Introduction
Factories in Kuwait generate waste material that can
be repurposed. Some of the most prominent industries in
Kuwait are the ceramics and structural steel production
industries. According to Halicka et al. (2013) and
Medina et al. (2012), the ceramics industry generates
plenty of waste due to strict internal quality control
standards. They also consider the fragile nature of finished
ceramic products which can be damaged during the
manufacturing and transportation processes. The local
structural steel industry produces Electric-Arc Furnace Slag
(EAFS) as a by-product of reducing iron ore in its furnaces.
Although steel slag has no use in the industry, it is known to
have cementitious properties when it is crushed. Studies
have shown that EAFS is characteristically harder and has a
density that is approximately 20-25% higher than
conventional blast furnace slag (Australasian (Iron and
Steel) Slag Association, 2019). Studies by Juan et al.
(2010), Senthamarai and Manoharan (2005) and Gomes
and de Brito (1999) have shown that concrete containing
crushed ceramics as a partial replacement for aggregates
in a normal concrete mix show similar, if not better,
fresh properties when compared to a concrete made with
conventional materials. Additionally, studies by
Anderson et al. (2016) and Awoyera et al. (2016) have
shown that the introduction of ceramic wastes in coarse
and fine aggregate forms improves the fresh and
hardened properties when introduced to a standard
concrete mix. Arulsivanantham and Gokulan (2017)

define self-compacting concrete as a new category of
high-performance concrete that is characterized by its
high workability, which ensures a high flow rate that
allows the concrete to flow evenly through restricted
sections. Additionally, Khayat (1999) states that selfcompacting concrete is largely resistant to segregation
and can be cast quicker than conventional concrete in
construction sites. The aim of this study is to investigate
the effects of introducing EAFS, ceramic powder and
ceramic aggregates into a benchmark self-compacting
high-performance concrete mix and examining its fresh
and hardened properties.

Methodology
Choice of Quality Control Tests
Self-Compacting Concrete (SCC) has a higher
workability than conventional concrete. In order to
verify that the sample of concrete at hand is selfcompacting concrete, the following ASTM quality
control tests were selected to be conducted on the
samples of fresh SCC:
J-Ring Test: To determine the ability of SCC to flow
around reinforcements to ensure workability, correct
placement and to show the SCC susceptibility to
segregation. The results from this test are compared with
a traditional slump flow test to check for any variation,
which would indicate the SCC susceptibility to blocking
(ASTM International, 2017).
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Abstract: In this study, laboratory investigations have been carried out to
characterize and demonstrate the improved performance of asphalt after
modifying it with crumb rubber. The study has been divided into two main
parts. Firstly, the physical characterizations of crumb rubber modified bitumen
with different percentages of crumb rubber have been evaluated using
penetration, softening point, viscosity, ductility and thin film oven tests. In the
second part, Marshall Mix design has been performed for both asphalt rubber
and control asphalt. After finding the optimum mix for both of them, Marshall
and indirect tensile tests have been performed on both moisture-conditioned
and -unconditioned cases to assess their performance in terms of stability,
deformation, tensile strength and the effect of moisture on paving mixtures.
Control asphalt samples have been prepared for the purpose of comparison.
These laboratory investigations have been intended to evaluate utilizing crumb
rubber in dense graded asphalt mixtures. Previous studies have shown that gap
graded and dense graded asphalt rubber mixes performed better somehow than
their respective conventional asphalt mixes. In addition, in Kuwait, gap graded
mix is only used for chip seal while dense graded asphalt mix is used for main
pavement layers such as wearing course and most of the pavement failures
happen in this layer. The comparison between the experimental results of
asphalt rubber and conventional asphalt showed that asphalt rubber is
significantly better than conventional asphalt in terms of rutting and shear
resistance as well as stability.
Keywords: Crumb Rubber Modified Binder, Dense Graded Asphalt
Mixtures, Marshal, Rutting, Viscosity, Ductility

Introduction
Nowadays, numerous failures of pavements such as
rutting and cracking have been prevalent in developing
countries such as Kuwait (Arab Times, 2019). Rutting is
a permanent deformation due to heavy traffic load and
very high temperatures, while cracks are formed due to
expansion and contraction caused by big volatile
temperature changes between summer and winter. Also,
due to poor drainage and heavy rainfall in winter,
stripping and potholes are becoming increasingly
prevalent in pavement. Stripping is the loss of bonds
between aggregate and bitumen because of the poor
adhesion between them (Moses et al., 2009).
Crumb rubber in the asphalt mixture causes a
better fatigue life. Wang et al., (2013) reported that
finer crumb rubber obtained a better fatigue life.
Saberi et al. (2017) concluded that crumb rubber played

a positive role in increasing the fatigue resistance. This is
due to the fact that the fine size of crumb rubber can
result in a homogeneous mixture and prevent any
sedimentation in asphalt mixtures.
Several studies show improved performance of
asphalt modified by crumb rubber, resulting in reduced
cracking and increased fatigue life, strength, resilience,
viscosity and adhesion (Hamzah et al., 2006; Kaloush,
2014; Kok and Kuloglu, 2007; Saberi. et al., 2017;
Franesqui et al., 2019; Way et al., 2012).
Asphalt rubber binder is defined by the American
Society of Testing Materials (ASTM) as “a blend of
paving grade asphalt cements, ground recycled tire
rubber and other additives as needed for use as binder in
pavement construction in which the rubber component
is at least 15% by weight of the total blend. The
rubber shall be blended and interacted in the hot
asphalt cement sufficiently to cause swelling of the

© 2020 Sayed Mohamad Soleimani, Alanoud Faheiman and Zainab Mowaze. This open access article isdistributed under a
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Abstract
Evaluation of one-dimensional consolidation settlement, which is a function of soil properties and loading profile, is an essential
requirement for foundation design. This study presents novel solutions to determine the stress increment required to calculate the
settlement of a compressible soil stratum. A systematic procedure is developed to compute the stress increment for different
foundations and soil layouts by using the elastic methods available in literature. The solutions are presented in a series of charts
and straightforward formulas. They are invaluable particularly when soil compressibility is variable or if loaded foundation is not
directly over the compressible soil. Reliability of solutions is validated by comparing the results with those obtained by classical
methods. Illustrative examples are included to demonstrate the effectiveness of the developed procedure in practice. The
suggested solutions can be directly implemented into preliminary design of foundations allowing valid settlement estimation,
or can be used for dimensioning footings under a certain allowable settlement.
Keywords Soil . Vertical stress . Consolidation settlement . Compressibility . Foundation design

Introduction
Consolidation settlement is usually large and may be damaging
to infrastructures. A proper prediction of such settlement is an
essential requirement for safe and economic design of foundations. Settlement occurs when a structural load is applied over a
fine-grained soil of low permeability and drainage ability
(Terzaghi 1943; Craig 2004). This causes soil particles to pack
together more tightly, which leads to a reduction of soil volume
(settlement). Generally, settlement depends on soil properties,
stress range, foundation shape and dimensions, and thickness
and depth of compressible soil layer (Holtz et al. 2010; Bowles
2017). Therefore, a proper evaluation of stress increment within
a soil layer is required for a reliable estimation of settlement.
The variation of induced stress underneath a foundation is
nonlinear as sketched in Fig. 1 (Coduto et al. 2010; Das 2019).
Responsible Editor: Zeynal Abiddin Erguler
* Muhannad Ismeik
ismeik@ju.edu.jo; m.ismeik@ack.edu.kw
1

Department of Civil Engineering, The University of Jordan,
Amman 11942, Jordan

2

Department of Civil Engineering, Australian College of Kuwait,
Safat 13015, Kuwait

Stress is maximum at foundation level and decreases gradually
to about zero at infinity. The one-point stress method can be
used to determine the induced structural load in a soil layer.
Generally, the stress increment in soil is measured at the middle
of layer with no consideration to nonlinear variation, which may
lead to an error. Precision of this method is typically improved
by dividing soil stratum into a number of sublayers (McPhail
et al. 2000, Ismeik 2012a). Undoubtedly, accuracy of this multisublayer technique becomes greater as thickness of each
sublayer becomes smaller. However, with too many sublayers,
hand calculations are lengthy. Thus, in practice, few sublayers
are usually used to obtain a reasonable approximation of stress
increment with a moderate amount of computations (Das 2019).
Existing analytical solutions to compute induced stress under
a foundation settlement are limited (Abdullah 2008; Algin and
Algin 2009; Wang et al. 2009). Technically, one-point stress
method and multi-sublayer technique are used to estimate the
amount of stress increment required for consolidation settlement
computations. However, these methods are not widely used
since the calculations are intensive and may lead to
misleading results. Most of reported investigations have
focused on the determination of consolidation parameters
experimentally or indirectly by some correlations. However,
limited attention has been given to determine explicitly the
variation of nonlinear distribution of induced stress under a
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ABSTRACT Higher education institutions (HEI) have realized the advantages of implementing a blended
learning environment by using learning management systems (LMSs) to provide effective ways of learning
and teaching. However, recent literature has revealed that developing countries’ educational institutions fail
when they adopt LMS technologies because they ignore the human factors related to these technologies.
This study investigated the impact of human factors on the effectiveness of LMS in a blended learning
environment at Kuwait’s HEIs (KHEIs). In this paper, a pragmatic approach consisting of quantitative and
qualitative methods is used. User characteristics traits from the literature review were organized into three
main indicators of human impact on the effectiveness of LMS: technological characteristics, psychological
characteristics, and student-instructor interaction characteristics. After these indicators were identified, a
conceptual model was developed to study the characteristics. A deductive approach was used, and the model
was tested for significance through receiving feedback from the universities’ students and faculty members.
In addition, an inductive approach was implemented through conducting interviews to explore more factors
related to the effectiveness of LMS. The inductive approach’s results revealed the relevant factors for the
usage of the LMS, such as training, needs, expectations, and branding. The human factors that positively
affect the success and effectiveness of LMS included attitude, enjoyment, experience, self-efficacy, and
promptness, which had the most substantial impacts on user satisfaction. The modified conceptual model
that this paper presents includes these impacting factors and provides an acceptable fit to the data. This
research has developed an updated framework for demonstrating the effectiveness of LMS as it pertains to
human factors, and its findings can be used to enhance user experience in a blended learning environment,
thus improving the quality of Kuwaiti education.
INDEX TERMS Learning management systems (LMSs), blended learning, human factors, effectiveness of
LMS, Kuwait’s higher education institutions.

I. INTRODUCTION

In the last few years, the rapid development of information and communication technology (ICT) has impacted
teaching and educational systems around the world [1]–[5].
Blended learning (b-learning), a combination of in-person
and virtual content dissemination, emerged during this period
and has been widely adopted in higher education [6]–[8].
The associate editor coordinating the review of this manuscript and
approving it for publication was Saqib Saeed.
23542

Earlier, these two learning approaches were separate distinctly and were used by different groups [9]. However,
recent improvements in technology have also been reflected
in education, and b-learning has become a common practice.
Sharpe and Beetham [10] presented the b-learning model
as an efficient educational format that capitalizes on ICT’s
ability to facilitate interaction and communication.
Advocates of traditional education insist that physical
attendance in class is crucial for active learning. In contrast, proponents of b-learning recognize the importance

This work is licensed under a Creative Commons Attribution 4.0 License. For more information, see http://creativecommons.org/licenses/by/4.0/
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Photovoltaic Plants Monitoring And Cleaning
System
A. Gheitasi, A. Almaliky, N. Albaqawi

Abstract: Photovoltaic plants and off-grid connections have
been a solution for rural and remote areas in the past few years. It
is, however, requiring a group of technicians to maintain the
efficiency of the PV panels in a regular based. PV panels also
suffer a steady reduction in their effectiveness due to the need for
cleaning and environmental aspects.
The project monitors the output of individual PV connected in
the array and advises timely maintenance. The technology of
wireless sensor networks consists of a small device. Efficiency
trends are to be utilised to activate the cleaning robot to travels the
given path and cleans the suspected PV and then moves to the next
one as required.
Index Terms: Photovoltaic plants; Cleaning System; Zigbee;

I. INTRODUCTION
PV panels often work at a low efficiency when installed in a
remote area. The efficiency reduction is mainly due to the
need for regular cleaning as the panels are directly exposed by
air pollution. [1] and [2]. The main challenge on the efficiency
control is the fact that PV panels often work in collaboration.
And hence it would be difficult to evaluate the efficiency of
each panel. Monitoring the PV system has been implemented
by mean of the wireless and wired network in several projects.
Here a flexible wireless network has been utilised to share the
information and make the required correcting decisions.
If an array determined to have a low output compared to the
production collected from other PV panels, a correcting
action could be taken in place. A portable robot is dedicated
to performing the cleaning actions and then return to the usual
schedule as required.

Negligence of the lowering of generation causes a more
significant energy reduction due to more panels would be
expected to have reduced functionality due to the
environmental difficulties and aging. Therefore, monitoring
each PV panel may contribute to maintaining the power
produced from that PV panel and minimise problems on the
PV panel array by monitoring the operation of each PV panel.
Several works implemented monitoring systems for
Photovoltaic panels. FSK network has been utilised in [3] to
monitor individual panels at a remote location. Wifi
communication has been employed in [4] and [5] to determine
the efficiency using remote terminal units. Wired network
with the internet connection for panels is implemented in [7]
and [7].
The monitoring system being used here is based on the Zigbee
protocol to take advantage of the network flexibility and the
energy consumption of the technology.
A. Overview of the monitoring and signalling system
In order to monitor the quantified functionality of PV
panels, a monitoring module is employed to measure the
energy production and signal irregularities from each panel.
Figure 1 illustrated the employment of the monitoring module
for two PV panels.

II. MONITORING SYSTEM
Monitoring production of PV panels facilitates the
diagnosis of panel’s operation in a solar farm or an array.
Several phenomena may cause a reduction in energy
generation of photovoltaic systems, including dust
accumulation and dirt and physical damages.
The total maximum producible energy in a solar panel system
is a function of the overall healthy operation of individual
solar panels. Malfunctioning process of a single panel reduces
the functionality of the solar array depending on the number
of panels installed in the array.
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Fig. 1 Schematic of the monitoring system
PV panels are arranged in an array and either connected in
series to increase the generated voltage or in parallel to
increase the generated current. Figure 2 demonstrates the
series and parallel connections of PV panels in the array.
In parallel string-connected layout, the current of each PV
panel is the same as the series additive, and the voltage
remains the same. If each PV panel in Figure 2 has an output
of 18 volts and is 1A and the maximum output of the solar
panel would be 4A, and the voltage would remain at 18V.
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Performance of Adaptive Antennas in Presence of Polarized
Electromagnetic Signals
Amin H. Al Ka’bi
Australian College of Kuwait, Kuwait
Email: a.kabi@ack.edu.kw
Abstract — The polarized electromagnetic waves impinging on
adaptive antenna arrays have significant impact on their
performance. In this paper we investigate the effect of polarized
desired and undesired signals on the performance of
electronically steered beam adaptive antenna arrays in terms of
their output SINR’s (Signal to Interference plus Noise Ratios).
To achieve this goal, we compare the performances of adaptive
antenna arrays composed of single dipole antenna elements with
those composed of cross-dipole antenna elements to illustrate the
effect of polarized signals on their performance. Based on the
experimental and simulation results, it will be shown that the
adaptive antenna arrays using cross-dipole antennas provide
better performance compared to those using single-dipoles, in
presence of randomly polarized signals. However, if the desired
signal polarization is well known, single-dipole antenna arrays
exhibit better performance.

where the vectors of the desired signal, the 𝑖 𝑡ℎ interference
signal, and the noise signal can be expressed respectively
as
𝑆𝑑 ≜ [𝑠𝑑1 (𝑡), 𝑠𝑑2 (𝑡), … , 𝑠𝑑𝑁 (𝑡)]
𝑆𝐼𝑖 ≜ [𝑠𝐼1 (𝑡), 𝑠𝐼2 (𝑡), … , 𝑠𝐼𝑁 (𝑡)],
𝑆𝑛 ≜ [𝑠𝑛1 (𝑡), 𝑠𝑛2 (𝑡), … , 𝑠𝑛𝑁 (𝑡)].

(1.a)
(1.b)
(1.c)

Index Terms — Antennas, Adaptive arrays, Electromagnetic
waves, polarization, signal processing, radiation pattern

I.

INTRODUCTION

In this research work we compare the performance of
adaptive steered beam antenna arrays formed of single
dipole elements with that formed cross-dipole elements
under the same operating conditions. The effect of
polarized incoming desired and undesired signals will be
thoroughly investigated in terms of different variables
including angles of arrivals (DOA,s) of the incoming
signals, signal to noise ratios, number of interference
signals, number of the antenna elements in the array, and
the extent of pointing error of the main beam of the antenna
array [1],[2],[3]. This paper also includes experimental and
simulation results to illustrate the impact of these variables
on the performance of the adaptive antenna arrays.
Firstly, we assume that the elements of the antenna
array are dipoles separated by uniform distances Δ𝑧. Fig.
1 shows an array of single dipoles, while Fig. 2 shows an
array of cross-dipoles, where 𝜃 and 𝜙 are the angles of the
polar coordinate system. Moreover, it is assumed that a
desired signal and 𝑀 interference signals are impinging on
the antenna array, such that ( 𝜃𝑑 , 𝜙𝑑 ) are the angular
coordinates of the arrival angles of the desired signal, and
(𝜃𝑖 , 𝜙𝑖 ) are the angular coordinates of the arrival angles of
the 𝑖 𝑡ℎ interference signal [4],[5]. The signal vector of the
array 𝑋 can be expressed as:

𝑋 = [𝑥̅1 (𝑡), 𝑥̅2 (𝑡), 𝑥̅3 (𝑡), … , 𝑥̅𝑁 (𝑡)] = 𝑆𝑑 +
∑𝑀
(1)
𝑖=1 𝑆𝐼𝑖 + 𝑆𝑛

Fig.1. Geometry of single-dipole array.

In this case, we are assuming that all of these signals
are randomly polarized electromagnetic waveforms. In
order to epitomize the polarization of these signals we shall
make some extra definitions.
Firstly, we consider a transverse electro-magnetic
(TEM) wave is impinging on the antenna array as shown
in Fig.1 and Fig.2. The polarization ellipse that results
from the transverse electric field of the signal, as viewed
from the origin of the coordinate system, is depicted in Fig.
3a. It should be noted that the unit vectors 𝜙̂, ̂𝜃, and −𝑟̂
form the components of the electric field of received signal
[6],[7],[8]. The transverse components of the electric field
of the incoming signal can be expressed as:
𝐸̅ = 𝐸𝜙 𝜙̂ + 𝐸𝜃 𝜃̂

(2)
1
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TUNING OF FERRITE-BASED INVERTED
F-ANTENNA
A. Al Ka’bi
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Nowadays, the technology of mobile wireless communications is advancing so quickly, and hence
the need for efficient and reliable components of the wireless systems is rising as well. One of
the most important and crucial components of the mobile devices is the antenna, where the
operational characteristics of the wireless system are designed around the directional properties
of the antenna.
Consequently, the tunable antenna that covers a wide range of operating frequencies without
altering its physical dimensions, becomes so critical, and expedient in successful designs of
mobile devices. Although the average terminal size has decreased drastically, the internal
antenna has been designed into standard solutions in order to meet the new design requirements,
taking into consideration the strict limitations set on the energy absorbed by the users of mobile
devices.
In this paper, we are proposing a model for frequency tunable ferrite-based inverted F-Antenna
that can cover a wide range of frequencies, by altering the magnetic properties of the ferrite
material of the antenna.
In this proposed model, the resonant frequency of the antenna can be significantly shifted by
altering the permeability of the ferrite material of the antenna, and without changing the physical
dimensions of the antenna. The resonant frequency shift gives the flexibility to operate the
antenna over a wide range of frequencies which leads to an overall enhancement of the
communication systems.

KEY WORDS: antennas, wireless, communications, frequency tuning,
electromagnetics
1. INTRODUCTION AND LITERATURE REVIEW

Internal antennas are widely used in mobile wireless communication devices like
smartphones, which have been a major incentive of internal antenna research and design
during the last decade. As a result, different techniques that can be possibly used for
changing the operating frequency of the antenna are introduced. They are mainly
categorized as mechanical techniques, using tunable electronic circuits, and alteration of
the properties of the antenna material [1,2]. In this paper, we will focus on the alteration
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Abstract: This paper presents a compact microstrip bandpass filter
exhibiting a wide stopband, high selectivity and easily tunable passband.
The filter comprises of asymmetric resonator structures, which are
interconnected by an inter-digital capacitor to enable the realization of a
wide bandwidth with high rejection level. High selectivity and easily
tunable passband are obtained by optimizing the parameters of the
interdigital capacitor. The filter has high out-of-band rejection 30 dB, less
than 0.6 dB of insertion-loss, up to 5.5 GHz spurii free and more than 15
dB of return-loss. Full-wave electromagnetic simulator ADSTM based on
Method of Moment technology is used to analyze and optimize the
prototype bandpass filter. The proposed technique was verified practically
to validate the design methodology. The experimental results of the
prototype circuit are presented and a good agreement was obtained
comparing with the simulation results. The dimensions of the proposed
filter are 3224 mm2. The filter’s characteristics and compact size make it
suitable for wireless communication systems.
Keywords: Asymmetric Resonator, Bandpass Filter, Microstrip, Spurious
Suppression, Ultra-Wide Stopband

Introduction
Bandpass filters with high selectivity and excellent
out-of-band rejection are essential components in the
design of transmitter and receiver employed in
microwave wireless communication systems. In
particular, the wide stopband bandpass filters are
usually utilized in association with the nonlinear
components to eliminate the undesired interference or
noise in the stopband. It is well known that filters
composed of uniform distributed-element resonators,
e.g., coupled line filters, open-loop resonator filters
suffer from the spurious harmonics at multiples of the
fundamental resonance frequency due to higher order
resonance inherent in such structures Lin et al. (2006).
Several methods have been proposed to shift the
spurious responses higher or to suppress the unwanted
passbands. It has been shown suppression of spurious
signals can be achieved in the traditional parallelcoupled microstrip filters by over-coupling the end
stages Kuo et al. (2003). In another technique a low-

pass filter is cascaded with the bandpass filter to
eliminate spurious harmonics Chang and Tam (2005).
However, the use of an additional low-pass filter
degrades the insertion-loss and increases the size of
the filter. Harmonic suppression can also be achieved
by employing cross-coupling as described in Tu and
Chang (2005), where split-ring resonator or open stub
and spur line are cross-coupled.
Harmonic suppression over a very wide band was
achieved with the assistance of Triangular shaped
capacitive loaded at the open-end of the open-loop
resonators that incorporate “L” shaped slots and
strategically locating open-end stubs within the
resonators Virdee et al. (2010). Ultra-compact two-stage
microstrip bandpass filter based on twist-modified
asymmetric Split-Ring Resonators (SRRs) Tang and Hsu
(2008). This kind of filter can achieve three transmission
poles within the passband and four transmission zeros
below and above the passband. However, the
transmission zero are very close to passband.

© 2019 Mohamad Farhat, Bal Virdee and Nader H. Ghareeb. This open access article is distributed under a Creative
Commons Attribution (CC-BY) 3.0 license.
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Delineation of most efficient recovery technique for typical heavy oil
reservoir in the Middle East region through compositional simulation of
temperature-dependent relative permeabilities
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In modelling and design of heavy oil recovery, the complex interactions between the reservoir fluid and the
injected fluid fosters a need for its behavior to be captured precisely and accurately. However, determining the
most influential parameters in the recovery process is of great importance. In this study, the temperaturedependence of relative permeabilities has been identified as the most potent factor in aiding the improved
simulated recovery of heavy oils and is being modelled in both compositional and thermal simulation envi
ronments for comparison of their recovery effectivity. Several techniques for recovering heavy oil, such as cold
production, waterflooding, solvent injection, cyclic steam injection and even hot solvent injection is modelled
and ranked according to their resulting recovery factors considering that the relative permeabilities alongside its
temperature-dependence are the most significant factors in moving the fluid during simulation. PressureVolume-Temperature (PVT) relations to describe and characterize typical heavy oil from Middle East region is
utilized for the application of this study and the results showed that hot solvent injection is the most effective
technique in maximizing the recovery for the model oil description.

1. Introduction
The overall fraction of oil that has been recovered from a zone swept
by a water-flood or some other displacement process, or its oil
displacement efficiency in enhanced oil recovery (EOR) processes, is
mainly governed by several factors: (1) injected fluid type; (2) injection
velocity; (3) viscosity of the reservoir oil; (4) interfacial tension between
the immiscible phases that exist in the reservoir; (4) solid wettability
between fluids and the reservoir rock; (5) capillary pressure; and (6) the
relative permeabilities; (Donaldson, 1969) (Li, 2003) (Morte, 2016). The
injection of a suitable fluid to push the oil out of the ground to improve
its recovery represents the main driving mechanism of EOR processes
and is graded by how much improvement the process registers when the
recovery is tabulated. Precision of these data, especially how it relates to
pressure, volume and temperature, can seriously affect the recovery in
simulation results (Kamel, 2019). Whenever an EOR process is evalu
ated, these parameters cannot be assessed separately, since altering one
factor generates a corresponding change in another. Studies made had
further confirmed that while the models used for simulation and design

of conventional oil recovery is still not perfect, its eventual utility in the
recovery of heavy oils is even far more daunting and will require more
intensive scrutiny and study (Saliu, 2014) (Munroe, 2007) (Li, 2003). To
this end, the utility of a simplified homogenous rock model is implied as
the complexity of the fluid behavior alone rather complicates the process
of recovery to a certain extent already (Burton, 2019) (Bocker, 2016).
Moreover, the range of realizations is controlled via the utility of the
homogeneous reservoir rock model in order to focus on the fluid
behavior alone and to enable proper characterization of the corre
sponding fluid interactions in EOR.
However, instead of figuring out what the best recovery process
would be through manipulation and ranking of these factors at the onset,
it is best to understand how the calculation engine for reservoir simu
lation works first and then verify how simulation results are influenced
by these parameters, so that a tangible effect on the simulation run
through improved recovery factors might be substantiated properly and
interpreted correctly, while these parameters are adjusted accordingly.
In reservoir simulation, the continuity equation coupled with Darcy’s
equation dictates the mode of transport of fluid flow in porous media
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Increasing the rock permeability in low permeable zones of the hydrocarbon reservoirs by conventional methods
will often cause formation damage and consequently will reduce the efficiency of recovery of the reservoirs in
long term. The use of high energy laser technology as an alternative and innovative approach to mobilise heavy
oil and improve permeability, as opposed to the conventional techniques, which have advert effects on the
longterm reservoir productivity, was examined in this research. This paper will present study results of the
employment of pulsed (Q-switched) Nd: YAG (Neodymium: Yttrium Aluminium Garnet) laser on impermeable
heavy oil-bearing core samples which have been simulated in lab to be as close as possible to the real reservoir
conditions.
A unique technique was employed in this study where lasing experiment was conducted on samples followed
by intervals of stopping lasing operation, known as relaxation intervals. The alternate lasing-relaxation intervals
which were repeated for samples 3 times, yield positive and satisfactory results both for heavy oil mobilization as
well as permeability improvement. Porosity increase was also observed due to fracture production. Specifications
of applied laser pulses and their associated beam properties, samples characteristics and dimensions as well as
the simulated experiment environment with that of the real reservoir conditions will be reported. Fuzzy logic was
employed to normalize the varying and diverse parameters affecting the rock’s thermal behaviour such as
mineral content, fluid content and type and pressure.
By employing the proposed technique on samples from heavy-oil-bearing low permeable zones of Burgan and
Mauddud reservoirs of the Giant Burgan field in Kuwait, fractures were produced and permeability of the
reservoir samples were improved to almost 3 times of their initial values in some of the samples. Upon the
termination of the third lasing experiment, traces of oil could be observed on some of the core sample’s surfaces,
proving that the heavy oil was mobilised due to induced high temperatures generated in the samples during
lasing.

1. Introduction
Current conventional hydrocarbon (HC) recovery techniques,
including thermal, mechanical and chemical approaches, have all advert
effects on the long-term overall permeability of the reservoir rocks and
hence the productivity of the hydrocarbon reservoirs in long term
(Civan, 2015). Formation damage and the cumulative economic loss
over the reservoir’s productive time spam, is far beyond the anticipated
short-term revenue (Civan, 2015; Syed, 2012). Laser applications prior
to 1997, were restricted to Kilowatt level CO2 electric discharge con
vection or COIL (Chemical Oxygen Iodine Laser) lasers, as a

supplementary tool to mechanical means of rock penetration tech
niques. Low overall efficiency, low total power outputs of laser units,
and laser hazard to personnel were cited as the main disadvantages of
using the laser in rock excavation applications (Graves and Batarseh; Xu
et al., 2004a). Theoretical specific energies, energy required to remove
unit volume of rock, which were measured for different lithologies in the
laboratories, was also reported in the literature (Xu et al., 2003, 2004b),
from which this research benefited.
Review of the literature reflects several successful applications of the
laser technology in reducing the strengths of hard rocks (Graves and
Batarseh; Xu et al., 2004a; Xu et al., 2004b; Xu et al., 2003) and hence
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New Metrics of Green Sorbents for CO2 Capturing
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Significant progress has been made in the past decades in the capture, storage,
and utilization of greenhouse gases, particularly CO2. In general, the synthesis
of most of the available CO2 sorbents is not ecofriendly and can require multistep synthesis in order to prepare and/or activate, which is considered a strict
violation of green chemistry principles (GCPs). Therefore, thinking of green
frameworks to design chemical products and processes becomes essential
to mitigate these challenges. This paper provides an in-depth review of available green sorbents for CO2 capture with an emphasis on those prepared from
biorenewable materials and ionic liquids. A new metric is presented to classify
these sorbents based on their degree of compliance to the GCPs, which could
be a useful tool in selection of green alternatives. Due to the interdisciplinary
nature of this research topic, a wide range of literature is available in multiple
areas including but not limited to chemistry and engineering. Hence, this
review targets a wide range of scientists including chemists, biotechnologists,
material scientists, and meteorologists, as well as green industrial corporations.
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1. Introduction
1.1. CO2 and Global Warming

In 1896, Professor Svante Arrhenius
raised a question about the impact of heat
absorbing gases on the overall earth temperature.[1] Since then, concerns about climate
change were addressed by the scientific
community across the world. In early 1960s,
measurements at Mauna Loa observatory
indicated that atmospheric concentrations
of CO2 were increasing. The removal of
greenhouse gases (GHGs) from the atmosphere directed the efforts of scientists and
engineers to develop appropriate tools and
models to predict and understand climate
change, however, cumulative emissions lead
to one of the global threats known as global
warming phenomenon. The political arena
acknowledged the climate change in 1988,
when the general assembly of the united nations (UN) adopted
a resolution entitled “protection of global climate for present and
future generations of mankind”[2] and endorsed the establishment
of “The Intergovernmental Panel on Climate Change.”
The dynamic relationship between energy demands and economic growth is very critical in guiding the decision makers’
policies to improve the quality of nation’s life. Although the use
of clean energy has been boosted to face the depletion of fossil
fuel resources and to decrease the side effects of climate change
as possible,[3,4] coal, petroleum, and natural gas are still considered more convenient for utilization by the existing infrastructures in terms of energy production and delivery.[5,6] This
imperfection is expected when the global energy consumption
is growing faster than renewable energies.[7] In addition, problems associated with the alternative clean technologies such as
hydrogen purification and storage, together with the obstacles
in bringing negative emission technologies to market-customized products, should be further considered.[8]
The global increase of carbon-based (nonrenewable) energy
requirement represents a major challenge, regardless the socioeconomic energy indicators. Essential human demands, e.g.,
food, drink, residential power, transportation, and other consumption categories, are major cause of global environmental
problems in urban communities. It has been reported that food
production contributes to around 26% of the annual anthropogenic GHG emissions, 60% of which comes from meat and
dairy production.[9] For example, regular cheese consumption
(30 g per serving) adds 352 kg of the annual production of GHG
emissions, while eating one to two servings (equivalent to 75 g)
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Abstract
This paper presents a laboratory evaluation to study the effect of adding different nanoparticles on the rheological properties of water-based drilling fluids. Four different nanoparticles including aluminum oxide (Al2O3), magnesium oxide
(MgO), titanium dioxide ( TiO2), and copper oxide (CuO) were added to a 7% bentonite water-based mud at two different
concentrations; 0.5% and 1.5% by Vol. The rheological properties including plastic viscosity (PV), yield point (YP), and
gel strength, were evaluated using a standard viscometer to quantify the effect of nanoparticle addition by comparing it to the reference drilling fluid containing 7% bentonite. In addition, a parametric study was conducted to better
understand the effect of the different parameters including rheological properties, hole size, flow rate, on hole cleaning
efficiency. The results show that nanoparticles, in general, have a high potential in improving rheological properties
when compared to the reference point. A favorable reduction in the PV up to 50% along with an increase of 231% and
95% in the YP and gels strength, respectively, were observed. The addition of nanoparticles has improved hole cleaning
efficiency, when compared to the base case, for up to a maximum of 30% using 0.5% by Vol. of MgO nanoparticles. Also,
an improvement by 67% in the hole cleaning was observed with 0.5% MgO for the largest cutting sizes when compared
to 7% bentonite. In general, MgO showed the highest improvement in hole cleaning, while TiO2 resulted in the lowest
improvement. The parametric study revealed that rheological properties along with the cutting size have the highest
effect on hole cleaning, while the effect of varying the flow rate was minimal when the rheological properties were high.
Moreover, the effect of nanoparticles addition on hole cleaning was more pronounced for larger hole sizes with larger
cutting sizes when compared to the base case containing 7% bentonite only, which demonstrate the feasibility of using
nanoparticles to enhance the hole cleaning.
Keywords Nanoparticles · Nanofluid · Drilling fluid · Hole cleaning · Laboratory investigation

1 Introduction
One of the main functions of drilling fluids is carrying out
drill cuttings from the bottom of the well and disposing
them at the surface. Different terminologies such as hole
cleaning efficiency and cutting transport efficiency are
being used interchangeably to indicate whether the hole
is being cleaned efficiently. Different parameters could

affect the cutting transport efficiency including but not
limited to the drilling fluid rheological properties, drilling
fluid density, cutting size, cutting shape, cutting density,
hole size, flow rate, pipe rotation, rate of penetration, etc.
Improper hole cleaning could lead to a series of unfavorable events such as mechanical sticking, increased
equivalent circulation density (ECD), slow rate of penetration (ROP), increased torque and drag, which could result
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Abstract
With the increased attention toward nanotechnology and their innovative use for different industries including but not limited to food, biomedical, electronics, materials, etc, the application of nanotechnology or nanoparticles in the oil and gas
industry is a subject undergoing intense study by major oil companies, which is reflected through the huge amount of funds
invested on the research and development, with respect to the nanotechnology. Nanotechnology has been recently investigated
extensively for different applications in the oil and gas industry such as drilling fluids and enhanced oil recovery in addition
to other applications including cementing and well stimulation. In this paper, comprehensive literature was conducted to
review the different applications of nanotechnology in the oil and gas industry. A summary of all nanoparticles used along
with a detailed analysis of their performance in improving the targeted parameters is comprehensively presented. The main
objective of this review was to provide a comprehensive summary of the different successful applications of nanotechnology
and its associated challenges, which could be very helpful for future researches and applications.
Keywords Nanoparticles · Nanotechnology · Nanofluids · Review

Introduction
The concept of nanotechnology was inspired after Richard
Feynman talk “There’s Plenty of Room at the Bottom” at
the California Institute of Technology in 1959 (Gribbin and
Gribbin 2018) where he discussed the idea in which scientists would be capable of handling individual atoms and
molecules. The term “nanotechnology” was then first introduced and used by Professor Norio in 1974 (Norio 1974),
where it was defined as” the production technology to get
extra high accuracy and ultra-fine dimensions, i.e., the preciseness and finesse of the order of 1 nm (nanometer) 10–9
in length”. In addition, it was stated that “nanotechnology”
mainly involves “the processing of separation, consolidation,
and deformation of materials by one atom or one molecule”
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(Norio 1974). Since then, different researchers started
using the term “nanotechnology”. The general definition
of “nanotechnology” as per the National Nanotechnology
Initiative (NNI) (National Nanotechnology Initiative 2000)
is “science, engineering, and technology conducted at the
nanoscale, which is about 1 to 100 nm”.
The increased interest in nanotechnology-related research
and development is clearly reflected through the huge
amount of money invested in nanotechnology R&D. The
NNI alone has received almost $27 billion including the
proposed budget for 2019 (National Nanotechnology Initiative 2018). Another example is the huge investment of $350
million by Massachusetts Institute of Technology (MIT) for
the state-of-the-art nanoscale research center named “MIT.
nano” (Chandler 2014). NanoMech, which is a leading company in nanomanufacturing, has received $10 million investment from Saudi Aramco Energy Ventures (SAEV).
Nanotechnology has been used in different industries
including but not limited to food, biomedical, electronics, materials, etc. One of these industries is the oil and
gas industry, where the revolution of nanotechnology
applications covered different areas in both upstream and
downstream. A quick look at the recent published applications related to nanotechnology reveals a wide range of
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Abstract
We present the RISC Lab multi-agent testbed for reliable search and rescue
and aerial transport in outdoor environments. The system consists of a team
of three multi-rotor Unmanned Aerial Vehicles (UAVs), which are capable of
autonomously searching, picking, and transporting randomly distributed objects in an outdoor field. The method involves vision based object detection
and localization, passive aerial grasping with our novel design, GPS based UAV
navigation, and safe release of the objects at the drop zone. Our cooperative
strategy ensures safe spatial separation between UAVs at all times and we prevent any conflicts at the drop zone using communication enabled consensus.
All computation is performed onboard each UAV. We describe the complete
software and hardware architecture for the system and demonstrate its reliable
performance using comprehensive outdoor experiments and by comparing our
results with some recent, similar works.
Keywords: Search and rescue, multi-agent systems, unmanned aerial vehicles
(UAVs), UAV testbeds, autonomous aerial grasping, reliable aerial transport
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Does culture inﬂuence whether a
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Abstract
Purpose – This paper aims to investigate whether culture has an impact on justiﬁcations for tax cheating,
and if there is, indeed, a rationale for justifying this behavior.
Design/methodology/approach – World surveys (V201) were used to measure justiﬁcations for tax
cheating in 39 countries. Hofstede’s culture dimensions were used as a measurement scale for the relevant
cultural aspects that could have an impact on tax cheating.

Findings – The results show that individualism and power distance increase the justiﬁcation, while
masculinity and uncertainty avoidance decrease the justiﬁcation for tax cheating. Accordingly, when
budgeting for tax revenues, governments need to consider the cultural dimension in their risk assessments for
tax evasion.
Originality/value – The ﬁndings of this research provide some implications for legislators and
policymakers. For example, they need to give more consideration to their respective society’s cultural
dimensions and to the structure of their communities when they are imposing taxes. Legislators need to put
more effort toward convincing people why it is necessary to impose and/or increase certain taxes, how society
beneﬁts directly and indirectly and why action needs to be taken when these taxes are not paid.
Keywords Tax cheating, Culture, Individualism, Power distance, Masculinity,
Uncertainty avoidance
Paper type Research paper

1. Introduction
Tax cheating, whether paying reduced amounts or not paying taxes at all, has been an
extensively analyzed topic. Indeed, tax cheating has become a pandemic practice and, thus,
an increasing dilemma across a number of nations. Most studies in this ﬁeld have attempted
to ﬁnd the root causes of tax evasion (Porcano, 1988; Richardson, 2008; Tsakumis et al.,
2007). In an analysis on the connection between culture and tax evasion, Richardson (2008)
concluded that it is difﬁcult to discern the most signiﬁcant reason for tax evasion because
this is an ambiguous and complicated issue. Vogel (1974) identiﬁed different reasons for tax
evasion, noting that some of these are related to exchange indicators, which is where the tax
payer compares the beneﬁts of governmental services against the amount of taxes paid. He
suggests that other reasons are related to social indicators, or how people understand the
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Structural Development of Narratives
in Arabic: Task Complexity,
Age, and Cultural Factors
Fauzia Abdalla,a Abdessattar Mahfoudhi,b,c and Shouq Alhudhainahd

Purpose: This study examines the effect of age and task
complexity on the macrostructure of story production in
preschool- and school-age Kuwaiti Arabic–speaking children.
It also compares the children’s production of core and
complementary macrostructure story elements.
Method: A descriptive, cross-sectional research design
was used to explore the participants’ narrative skills. A total
of 122 monolingual speakers of Kuwaiti Arabic (97 children
and 25 adults) participated in this study. The children aged
4;0 to 7;11 (years;months) were randomly recruited from
public schools across Kuwait. There were 24 four-year-olds
(Kindergarten 1), 23 five-year-olds (Kindergarten 2), 23 sixyear-olds (Grade 1), and 27 seven-year-olds (Grade 2). A
group of adults was also included to establish a benchmark.
Storytelling was elicited from all the participants using two
sets of sequential pictures from the Edmonton Narrative

Norms Instrument: a one-episode story and a more complex
three-episode story (Schneider et al., 2005). Across-group
comparisons were conducted to explore the effect of age,
story complexity, and type of macrostructure elements on
story production.
Results: The findings revealed a progression by age in
the development of story macrostructure, but there was no
effect of task complexity. Within all age groups, the core
macrostructure components were mastered before the
complementary elements.
Conclusions: The results of this study confirmed that crosslinguistic narrative measures could be used in contexts
that are culturally and linguistically different with minor
adaptations. The piloting of two picture-based stories showed
that the shorter one-episode version may be sufficient to
evaluate the language development of this age group.

N

comprehension and production of oral narratives, and their
development can be observed, analyzed, and described
(Schneider, 1996).
Narrative analysis can be carried out at the microstructure or macrostructure level. The microstructure of the
narrative discourse refers to the linguistic complexity of the
word and sentence levels, including lexical diversity, morphological structure, and sentence complexity (e.g., Justice
et al., 2006). In contrast, macrostructure is a schematic organization that is independent of the specific content of
the story (Hughes et al., 1997). The macrostructure of children’s fictional stories is the focus of the current study.
The story grammar model is a popular macrostructural
analysis that includes the structural elements of a story,
such as the setting, characters, and plot (N. Stein & Glenn,
1979). Essentially, story grammar units form brackets of
information provided in chronological order within one or
more episodes. These units make up the story’s central constituent and are generally considered essential for standard
storytelling. A complete episode minimally consists of a
foundational unit involving “the initiating event” (what
motivates the character to act), “the attempt” (actions the

arratives are factual or fictional recounts of events
presented in chronological order (McCabe et al.,
2008). Oral narratives are emerging as a naturalistic method for investigating children’s linguistic and cognitive development due to the numerous advantages they
offer. Story narration exposes children to a distinct form
of language that is holistic, rich, complex, and omnipresent
in everyday social, educational, and recreational contexts
(Bloch, 1999). Specific organizational principles govern
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Social media responses and brand personality in product and
moral harm crises: why waste a good crisis?
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ABSTRACT

ARTICLE HISTORY

The purpose of this research is to understand the process of attitudinal changes towards a brand in crisis and the brand’s communication around the crisis by utilising balance theory and brand
personality. Four crisis case studies were selected and data was
collected from brands’ Twitter platforms on either side of the crisis
event horizon. Results demonstrate an opportunity to update the
balance theory approach in a crisis by considering the type of crisis
(product harm vs. moral harm) relative to brand personality (brand
competence vs. brand character). Balance theory helps explain how
consumer attitude changes occur through a crisis. Further, the
mapping of brand communications in social media over four
selected case studies show that brand personality identity can
change as a result of a crisis and demonstrate how brand managers
can actively frame their online communication to help the brand to
recover more eﬀectively from a crisis.
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Introduction
Establishing a solid reputation, developing a distinct identity and forging key messages to
communicate to consumers are tried-and-tested building blocks to branding (D. Aaker,
1996). Whilst practitioners and academics understand these approaches, this does not
prevent even the most experienced and well-established brands from experiencing crises.
A crisis situation extends beyond the regular negative word of mouth that circulates about
a brand, and is deﬁned as an intense and broadly communicated negative storyline about
the brand (Dawar & Lei, 2009; Scholz & Smith, 2019). Events that precipitate a brand crisis are
varied and may involve unsafe components being found in products (e.g., Samsung’s Galaxy
Note 7 combustible batteries) (BBC News, 2017) or poor treatment of consumers (e.g., British
Airways poor security and privacy breach of data) (BBC News, 2019). Crucially, brand crises
often impact negatively on consumers as well as other stakeholders, such as shareholders,
government regulators and – in some cases – employees.
As for many reputational issues, a brand is only as resilient as its ability to withstand
unfavourable information about itself (Copulsky, 2011). Social media has enabled consumers to discuss brands in a more open manner which tends to accelerate
CONTACT John Nadeau
© 2020 Westburn Publishers Ltd.

johnn@nipissingu.ca
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Investigating the Potential of Solar
Windows Films in Energy Saving and
CO2 Footprint Reduction in
Educational Building in Kuwait
Seyed Amir Abbas Oloomi, Ahmad Sedaghat, Mahdi Ashtian Malayer, Farhad
Sabri, Fadi Alkhati, Hayder Salem, Mohammad Sabati, Waqar Jan Zafar, Amir
Hossein Negahi
ABSTRACT
Energy saving in buildings is becoming more vital as energy crisis emerges due to growing demand for energy use and unsustainable supplies of energy.
Buildings account for 36% of global final energy use and 39% of energy-related carbon dioxide (CO2) emissions, when upstream power generation is
included, knowing that the most of energy consumption in buildings are related to comfort of residents. Solar window films are generally made of several
layers of metalized polymers which can be easily mounted on window glasses using a glue. These films are usually less costly than industrially made coated
glasses and provide a simple solution to gain low emissivity for a window glass pane. In this study, the potential of solar window films is investigated in
energy saving and CO2 footprint reduction in an educational building in Australian College of Kuwait (ACK) during summer 2019. The EnergyPlus
and DesignBuilder software are used to simulate the building with different types of solar windows films (solar film SOL 101, SOL 102, 3M Netural
20% and 3M Netural 70%). For calibration purpose, four offices in the ACK building, from which two offices are equipped with 3M window films, are
used for measuring continuously temperature, humidity, and light intensity on window surfaces and interior/exterier office walls during three months of
summer 2019. From the calibrated results of simulations for one floor of the ACK building in summer 2019, it is evident that using SOL101 and
SOL102 window films, about 700 kg and 653 kg of CO2 production can be reduced and 1154 kWh and 1078 kWh energy can be saved, respectively,
during summer 2019. Using 3M Netural 20% and 3M Netural 70% window films, the carbon footprint reductions are about 252 kg and 0.817 kg
and energy savings are 416 kWh and 1.73 kWh, respectively. It is concluded that the solar window film SOL 101, which rejects over 78% of the solar
heat and reduces UV radiation by 95%, can save energy, reduce carbon footprints, and provide more comfort than the other studied window films.
INTRODUCTION

To withstand global warming a huge reduction in CO2 footprint is eminently required. This can be achieved either
by utilizing sustainable renewable energy resources and/or by decreasing energy consumptions through energy savings
methods or improving energy efficiency (Vorsatz et al. 2015). With increasing temperature of our planet due to
greenhouse effects of using fossil fuels, tremendous efforts were devoted to decrease CO 2 footprints, increase energy
efficiency, use renewable and other resources, replace carbon fuels with hydrogen, and more. It seems we are arriving
Seyed Amir Abbas Oloomi is an assistant professor at Department of Mechanical Engineering, Yazd Branch, Islamic Azad University, Yazd, Iran
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Abstract
Drilling optimization consists of selecting operational parameters that maximize a desirable rate of
penetration (ROP). There are many factors, which determine the ROP. Typical factors include rig- and
bit-related parameters, formation properties, and drilling fluid properties. To be able to maximize ROP
successfully, it is critical to develop a deep understanding of the relationship between controllable drilling
parameters and ROP. To this end, ROP model was developed based on statistical analysis method using the
key parameters that can be modified quickly to adjust the ROP.
This study describes a statistical evaluation of wells drilled in Southern Iraq. The analysis attempted to
discover the key operational drilling parameters that drive well-optimizing drilling operations. Some key
questions to be addressed include: What is the wellbore trajectory (azimuth (AZI) and inclination (INC))
that could result in better drilling performance? What is the effect of total flow area (TFA) on drilling
performance? What is the effect of the rig- and bit-related parameters on drilling performance? Is there a
relationship between marsh funnel viscosity (MFV), plastic viscosity (PV), yield point (YP), and drilling
performance? These and more questions were addressed in this study. This study supplies knowledge
that can be used to conduct drilling optimization study and determine the optimum controllable drilling
parameters that maximize ROP and economic objectives.

Introduction
Drilling optimization has been the focal point of drilling engineers, operators, and researchers. Over the past
couple of decades, drilling optimization efforts were undertaken consist of different metrics such as rate of
penetration (ROP), vibrations, mechanical specific energy (MSE), the torque on bit (TOB), and cost per
foot of drilling (Hegde and Gray, 2018). These metrics affect drilling time, the productivity of the drilling
rig, and consequently increase the profitability of oil and gas projects (Mohammed et al., 2018). Of these
metrics, optimizing ROP is the most widely used metric since the rate at which a well is drilled is a key
indicator of the efficiency. The optimization process typically focuses on increasing the ROP, which can
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Abstract
Coiled tubing (CT) technology has been widely used in oilfield operations, including workover applications.
This technology has achieved considerable economic benefits; however, it also raises new challenges. One
of the main challenges that were encountered while using this technology is the buckling of the CT string.
It can occur when the axial compressive load acting on the CT string exceeds the critical buckling loads,
especially in highly deviated/horizontal and extended reach wells. Moreover, this issue becomes more
critical when using non-Newtonian fluids. Therefore, the major focus of this study is to identify the frictional
pressure loss of non-Newtonian fluids in an annulus with a buckled inner tubing string.
In the present study, a laboratory-scale flow loop was used to investigate the influence of various buckling
configurations (i.e., sinusoidal, transitional, and helically) of the inner pipe on the annular frictional pressure
losses while circulating non-Newtonian drilling fluids. The experiments were conducted on a horizontal
well setup with a non-rotating buckled inner pipe string, considering the impact of steady-state isothermal of
laminar, transition, and turbulent flow regions on frictional pressure losses. Six different Herschel-Bulkley
fluids were utilized to examine the dependence of pressure losses on fluid rheological properties (i.e., yield
stress, consistency index, and flow behavior index).
Experiments showed potential to significantly decrease the frictional pressure losses as the axial
compressive load acting on the inner pipe increases. The effect of buckling was more pronounced when
fluids with higher yield stress and higher shear-thinning ability were used. In addition, by comparing
the non-compressed and the compressed inner pipe, an additional reduction in frictional pressure losses
occurred as the axial compressive load increased. However, the effect of the compressed inner pipe was
insignificant for fluids with a low yield stress, consistency index, and high-flow-behavior index, especially
in the laminar region. The information obtained from this study will contribute toward providing a more
comprehensive and meaningful interpretation of fluid flow in the vicinity of a buckled coiled tubing string.
In the same manner, accurate knowledge of the predicted friction pressure will improve safety and enhance
the optimization of coiled tubing operations.
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Utilization of Local Waste Materials in High-Performance and
Self-Compacting Concrete
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Abstract. The objective of this study is to investigate the effects of using local waste materials on the
properties of fresh and hardened high performance and self-compacting concrete. Crushed ceramic
products and steel slag from electric-arc furnaces were used as partial replacements of traditional
concrete raw materials in the production of self-compacting and high performance concrete, which
were obtained from local factories in Kuwait. Preliminary results have shown that using crushed
ceramic products (in the form of powder and 3/8” aggregates) increases the rate of strength gain as the
concrete cures, while using electric-arc furnace slag increases the compressive strength of the
benchmark concrete mix by up to 40%.
Introduction
Kuwait’s local factories generate waste material that can otherwise be repurposed. Two of the
biggest industries in Kuwait are the ceramics production and structural steel production industries.
Due to stringent quality control standards and given the brittle nature of ceramic products, the
ceramics production industry generates an abundance of unnecessary waste [1][2]. Moreover, the
structural steel industry produces steel slag as a by-product of reducing iron ore in its furnaces.
Additionally, steel slag has no use in the structural steel production industry and is therefore
discarded, but it is known to have cementitious properties when pulverized. Steel slag is classified
into blast furnace slag (BFS) and electric-arc furnace slag (EAFS), depending on the type of furnace
used. Studies have shown that EAFS is characteristically harder and has a density that is 20-25%
higher than BFS [3]. Previous studies have shown that concrete that uses crushed or pulverized
ceramics as a partial replacement for aggregates or sand in a normal concrete mix exhibit similar (if
not better) mechanical properties when compared to a normal concrete made with conventional
materials [4][5]. Steel slag has a composition of approximately 40% of both silicon dioxide (SiO2)
and calcium oxide (CaO), which is similar to the composition of Portland cement; this makes it useful
when used as a component in the production of high performance concrete [6]. Self-compacting
concrete is a relatively new category of high performance concrete; it has a high workability that
ensures a high flow rate, which in turn ensures that the concrete flows evenly through restricted
sections [7]. Given the nature of the self-compacting concrete’s components, it is largely resistant to
segregation and allows for quicker casting on construction sites [8]. The aim of this study is to
investigate the effects of introducing dosages of EAFS, ceramic powder, and ceramic aggregates into
a self-compacting and high-performance concrete mix by examining fresh and hardened properties.
Methodology
Selection of Quality Control Tests. Self-compacting concrete (SCC) has a higher workability
than conventional concrete. In order to verify that the sample of concrete at hand is self-compacting
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ABSTRACT
Importance of reducing global energy consumption has been highlighted in many researches due to the limited
available fossil energy resources and the drastic environmental impacts. Office buildings are responsible for 36%
of global final energy consumption and knowing that the most of energy consumption in building is related to
comfort of residents. Since the solar gain and light intensity through the windows are responsible for up to 40% of
energy load and comfort of a building, respectively; it is important to reduce the solar radiation through windows
in a cost-effective manner. In this study, the energy consumption and energy saving are reported in the office
buildings with including the effects of windows films in 4 offices at Australian College of Kuwait (ACK). Four
offices in the buildings from which two offices are equipped with 3M windows films, have been equipped with
temperature, solar radiation (lux meter), and humidity sensors to measure window surfaces and interior office
temperature and humidity continuously in the month of June 2019 in Kuwait. Also, the EnergyPlus and
DesignBuilder software have been used to simulate the same offices to calibrate with the obtained experimental
measurements. The experimental results for the month of June 2019 show that the wall of offices with 3M windows
films always possess lower temperature within 2 to 5 °C and higher 5 to 10% humidity compared with the similar
offices without windows films which increased noticeably the level of comfort of office occupants. The
preliminary simulated results suggest that electricity consumption and carbon dioxide production can be reduced
to about 3% using the studied windows films.

KEY WORDS: Green Building; Solar Window Film; Energy Saving; Radiation Control; UV Protection; Cooling
Load.

1. INTRODUCTION
Climate change and global warming are two of the most profound environmental issues in 20th century that
has been reported in many research works; highlighted the limited available fossil energy resources and the
drastic environmental impacts of using fossil fuels [1,2]. The climate change has caused many adverse effects
such as dust storms, draught and lack of drinkable water supply in many countries, while increased floods,
tornadoes and hurricanes in other parts of the world [1]. To withstand global warming a huge reduction in
global CO2 emissions is eminently required, which can be achieved either by utilizing sustainable renewable
energy resources and/or by decreasing energy consumptions through energy savings methods or improving
energy efficiency [3].
In the developed countries, tremendous research has been focused on energy savings for both residential and
commercial buildings because these counts nearly 40% of total energy consumption by significantly improving
*Corresponding Author: a.sedaghat@ack.edu.kw
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Capital Inputs Sourcing from China and
Export Quality Upgrading
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Abstract
In this paper, we revisit the question of how firm-level sourcing decisions affect export performance by
specifically studying the export quality impact of the recent shift of Turkish exporters to China in their capital
inputs sourcing in the 2003-2015 period using a unique and highly disaggregated firm-product level data from
the Turkish Statistical Institute (TurkStat). The first part of our analysis provides a thorough exploration of
this rich data set to put forth a number of stylized facts that inform the empirical analysis. In the second part,
we estimate the impact of increased sourcing of capital inputs from China on export quality upgrading. Our
results identify and emphasize that both the source country and the time of sourcing have very tangible export
quality effects. In the case of Turkey, switching from high-quality European producers of capital goods to
China has negatively affected export quality. This negative effect was apparent in the first part of the sample
where China was a novelty in the WTO and did not have enough time to upgrade its quality. However, in time,
China upgraded its quality and only then the shift to China produced positive quality effects for a developing
country like Turkey. In the third and last part, we show that these results hold under a number of robustness
checks.
Keywords: export quality upgrading, input sourcing, firm heterogeneity, China
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ABSTRACT: Evaluation of ravelled asphalt pavements was conducted in this study as a step toward an effort
to investigate the possible causes of ravelling of asphalt pavements in the arid climatic region of Kuwait.
Pavement distress surveys along with sand patch tests which were conducted for selected sections to identify
the existed distresses and to estimate their pavement condition indices (PCIs). Several cores were extracted
from the pavement sections for further laboratory evaluation. Pavement condition surveys and sand patch test
results showed that all pavement sections, including the recently maintained sections within the last 3 years,
were severely deteriorated due to the existence of ravelling. Sections’ PCIs ranked from “Fair” to “Serious”,
indicating significantly poor functional performance. Aggregate sieve analyses and as-built volumetric properties results showed slight deviations from the specified requirements by the state of Kuwait, which can be related to the ravelling problem.
1 INTRODUCTION
1.1 Background
Ravelling can be defined as the deterioration of
pavement due to the loss of aggregate particles from
the asphalt pavement surface as because of the loss
of adhesion between the aggregate and the asphalt
binder. The existence of ravelling in the asphalt
pavements significantly contributes to the development of other distresses such as, fatigue cracking and
potholes formation, which can lead to premature and
early failure of pavement. This problem gets worse
in the presence of severe climatic and loading conditions such as high temperature and heavy traffic.
In arid areas like Kuwait, ravelling has been the
primary cause of poor performance in many of the
asphalt pavements. According to the Köppen climate
classification, arid, or desert, climate is known to
have extreme dry heating conditions all year long
with moderate winters that last only for a short time.
(Peel et al. 2007). Therefore, Kuwaiti asphalt pavement mix design procedure did not emphasis on the
moisture sensitivity of the produced asphalt mixes
due to the fact that there is low annual rainfall in the
region, which varies from 75 to 150 millimeters and
lasts for a very short time. In 2018, the meteorological department in the state of Kuwait reported that
rainfall in Kuwait in November 2018 exceeded twice
that of the year 1997. November 2018 recorded 261
mm, while it was 114 mm in 1997.

Because of this unexpected heavy rainfall, a significant number of asphalt pavements suffered from severe ravelling and stripping problems. Therefore, local transportation authorities in Kuwait are now
trying to find an effective solution to this problem.
The development of ravelling in an asphalt pavement is influenced by several factors (Karol et al.
2016, Miradi 2009, Liantong et al. 2009) such as;
 Quality control (QC) and quality assurance (QA)
deficiencies during construction, such as high
moisture content in asphalt mixture or aggregates,
improper production or compaction temperatures,
insufficient compaction efforts, and the use of
contaminated materials especially dusty aggregates.
 Asphalt mixture design characteristics such as
low asphalt binder content, high air voids, high
percentage of coarse aggregates, etc.
 Concentrated stresses under heavy traffic, chains,
or studded tires.
 Extreme weather conditions, such as the number
of very hot or cold days during the year, especially in the presence of moisture.
 Aging of asphalt, as the properties of binding material deteriorate over time.
 Or combination of the above.
Several research studies linked asphalt pavement
ravelling to the stripping resulted from moisture
damage. Stripping can be a result from either the adhesion failure between the asphalt binder and the aggregate particles, or the cohesion failure within the

