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I.

RESEARCH AT ACK

Research at ACK has undergone a fundamental transformation within the last few years. The
College redesigned its strategy and governance framework to ensure that research with impact
becomes a core function and a strategic priority. The College has been focusing on the
following research areas: water and environment, energy, materials, mechatronics and
automation, learning philosophies and frameworks in higher education, innovation and
entrepreneurship, business management and finance, as well as marketing and communication.
To better exchange knowledge, the College progressed to establish national and international
partnerships to strengthen its research capabilities. These partnerships provided the College
with access to resources and networks. For instance, the College signed agreements with its
international partners to allow faculty to conduct joint research collaborations. On a national
level, it broadened its research scope through collaborations with local funding institutions
such as KFAS. Internally, it implemented grant schemes to fund multidisciplinary research
that focuses on key national priority issues. Furthermore, incentive plans were designed and
executed to encourage faculty to engage in research and publications in renowned journals.
ACK has diverse, highly qualified faculty members with extensive levels of expertise over a
broad range of subject areas. Our faculty members strive to produce graduates at the highest
level that can face the constantly changing and challenging demands of the industry
In support of this vision, the Research Center is establishing and sustaining thematic lines of
applied research that address priority areas aligned with the National Development Plan of
Kuwait (New Kuwait Vision 2035). In addition, the research conducted is focused on real-life
problems and is led by a strong engagement with the industry. ACK’s research program works
to increase the impact and productivity of the research and scholarly activities across and
between the disciplines within and outside the College.

II.

VISION AND MISSION
1. Vision

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.
2. Mission

The research mission is as follow:
• To enhance the research profile of ACK locally, regionally, and internationally
• 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 research
• To sustain strong partnerships with research funding organizations such as, KFAS,
Kuwait Institute for Scientific Research (KISR), and the industry.

III. ACK Faculty Research Output
Our faculty members at ACK have been always involved in conducting research on individual
and collaborative basis. Figure 1 summarize the research activity of each department for the
academic year 2020/2021.

Figure 1. Summary of Publications by ACK Departments for 2020/2021 Academic Year

1. Comparison of ACK Research Output between Four
Consecutive Academic Years (2017/2018 – 2020/2021)
This section provides a comparison of ACK Research Output between four consecutive
academic years as shown in Figure 2. This Figure clearly shows the significant increase in the
research productivity of ACK faculty members.

(a)

(b)
Figure 2. Comparison of ACK Research Output (a) Total Research (b) Q Journals

2. Publications (Journals, Conferences, and Books)
ACK faculty members published a total of 125 research work covering the period from
September 1st, 2020 through August 1st, 2021 (101 journal paper and 30 conference paper) and
received 14 funded KFAS projects and 16 ACK research grants with collaboration with many
international universities in USA, Canada, and Australia as shown in Figure 3. Many peerreviewed papers were published in Q journals (ranking based on Scopus) as depicted in
Figure 4. According to Scopus, 49 publications in Q1 Journals (research paper published in top
25% of the international journals), 32 publications in Q2 journals (research paper published in
the middle-high position – between top 50% and top 25%), and 8 publications in Q3 journals
(middle-low position).

Figure 3. ACK Research Faculty Output for 2020/2021

Figure 4. ACK Research Faculty Output in Q-Journals for 2020/2021

3. KFAS Proposals - 2020/2021
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 the approved KFAS grants for 2020/2021 academic year. The total
approved budget of 14 proposals is 122,811 KD ($405,317) (7 from Mechanical Engineering,
3 from Civil Engineering, 2 from Electrical Engineering, 1 from Math and Physics, and
1 from Management) (Figure 5a). All the submitted proposals included collaborations with
international and regional universities (Figure 5b).
Table 1: Summary of the approved KFAS grants for 2020/2021 academic year

(a)

(b)
Figure 6. Summary of approved KFAS grants by (a) Department and (b) International
Collaboration

4. ACK 3rd Call for Research Proposals
To promote the research environment among faculty members, the ACK Research Center has
released ACK 3rd call for research proposals on February 24th, 2021. Sixteen proposals were
accepted for funding as shown in Table 2. Figures 7 through 9 below show the summary of
these proposals by colleges, departments, and based on internal and external collaboration.

Table 2: Summary of approved ACK research grants– Academic Year 2020/2021
Title of Project

Department

PI

Identifying dyslexia/literacy difficulties in university
ELP
students in Kuwait

Dr
Abdessattar
Mahfoudhi

Why Do Companies Resist to Use Social Media? The Case
Marketing
of Kuwaiti Companies

Dr Samer Hajjar

Digital Entrepreneurial Competences
Students in Kuwait and Serbia

Dr Vladimir Simovic

of

University

Marketing

Mass Adoption of Electric Vehicles in Kuwait as significant
Management
step to reduce the Greenhouse Gas Emissions

Dr Andri Ottesen

The Importance of Crisis Management in the Aviation
Management
Industry: A Case Study on Kuwait

Dr Farid Abdallah

Impact of social media adoption on intrapreneurial
behaviors of knowledge workers in the MENA region: The Management
mediating role of tacit knowledge acquisition

Dr Oualid Abidi

Quality of instruction and challenges faced by students in
Management
English-medium programs in Kuwait.

Dr Rifat Kamasak

Predictors of innovation performance:evidence from
Management
Kuwait

Dr Rifat Kamasak

Safe Water Temperature Monitoring System using Optical
Electrical
Fibers

Dr Mohamad Farhat

Real-time Distance Detection and Enforcement System
Electrical
Using Computer Vision

Dr.
Mehdizadeh

Knee Mechanics sensitivity analysis following ACL
Mechanical
Reconstruction

Dr Malek Adouni

Finite Element Analysis of Fused Deposition Modeling
Mechanical
(FDM) of Metals

Dr Khalil Khanafer

Arash

Aerodynamic drag reduction by application of carbon fiber
Mechanical
disc wheel in the vehicle

Dr Zainab Hajjaj

Quantifying defects in pipe-joints worked long under harsh
Mechanical
environment in Kuwait using SHM nonlinear Lamb waves

Dr Abbas Amini

Repurposing Biocompatible Macromolecular Medicinal
Mechanical
Agents to Treat Mutated COVID-n

Dr Abbas Amini

Impact of Covid-19 Pandemic on Stability and Resilience
Math
of Islamic Banks in Kuwait: Statistical Evidence and
Physics
Mathematical Modeling

Dr Sadeq Damrah

and

Figure 7. Total number of submitted proposals to the ACK Research Center by
Colleges

Figure 8. Total number of submitted proposals to the ACK Research Center by
Department

Figure 9. Total number of submitted proposals to the ACK Research Center based on
internal and external collaboration

IV. Full details on the publications
of the ACK Faculty Members for
the Academic Year 2020/2021

ACK Faculty Research Output, Grants and Proposals
Department

:

Scientific Research Center

Academic Year

:

2020/2021

Semester

:

Fall 2020/2021

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.

2.

3.

4.

Analysis of Turbulent TwoPhase Flow and Heat Transfer
using Nanofluid
Heat transfer enhancement in
quasi-two-dimensional
Sneha Murali, Wisam K. magnetohydrodynamic duct
Hussam, Gregory J. Sheard
flows using repeated flowfacing
wedge-shaped
protrusions
Ahmad
Sedaghat,
Climate change and thermoMohammad Sabati, Fadi
solar patterns of office
Alkhatib, Seyed Amir Abbas
buildings with/without
Oloomi, Farhad Sabri, Hayder
window films in extreme hotSalem, Waqar Jan Zafar,
arid climate of Kuwait
Mahdi Ashtian Malayer
Metal oxide-based gas sensors
F Vajhadin, M Mazloumfor detection of exhaled breath
Ardakani, Abbas Amini
markers
K. Khanafer and K. Vafai

International Communications
in Heat and Mass Transfer

Journal
(Q1: Impact Factor: 4.537)

In Press

International Journal of Heat
and Mass Transfer

Journal
(Q1: Impact Factor: 5.599)

5/1/2021

Solar Energy

Journal
(Q1: Impact Factor: 5.336)

20/2/2021

Medical Devices & Sensors

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

12/12/2020

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Category / Impact
Factor

Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

Nafiseh Bagherian, Ali
Karimi, Abbas Amini

Chemically Stable Porous
Crystalline
Macromolecule
Hydrazone-Linked Covalent
Organic Framework for CO2
Capture

Colloids and Surfaces A:
Physicochemical and
Engineering Aspects

Journal
(Q2: Impact Factor: 4.022)

1/12/2020

Biointerphases

Journal
(Q2: Impact Factor: 2.102)

3/12/2020

Cancer Drug Resistance

Journal
(Open Access)

12/10/2020

Scientific Reports

Journal
(Q1: Impact Factor: 4.149)

22/10/2020

Frontiers in Bioengineering and
Biotechnology

Journal
(Q2: Impact Factor: 3.644)

1/12/2020

Stem Cells

Journal
(Q1: Impact Factor: 5.925)

5.

6.

7.

8.

9.

10.

Veronika Šimková, Hana
Freislebenová,
Eva Coated nanodiamonds interact
Neuhöferová,
Vladimíra with tubulin beta-III negative
Petráková, Abbas Amini, cells of adult brain tissue
Veronika Benson

Veronica Benson, Abbas
Amini

Why the nanodiamond carriers
manage to overcome drug
resistance in cancer

Yasaman Emaeili, Elham Graphene oxide and its
Bidram, Ali Zarrabi, Abbas derivatives as promising InAmini, Chun Cheng
vitro bio-imaging platforms
Editorial Research Topic:
Abbas Amini, Ali Zarrabi, Nano-Bio-Genetic Precision
Anju Gupta
Treatments
for
Highly
Mutating Viral Diseases
Laleh Shariati, Yasaman
Organoid
Technology:
Esmaeili,
Shaghayegh
Current Standing and Future
Javanmard, Elham Bidram,
Perspectives
Abbas Amini

 عامل التأثير/ الفئة

Date
التاريخ

In Press
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Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

11.

12.

13.

14.

15.

Predicting
COVID-19
(Coronavirus
Disease)
Amir Mosavi and Ahmad
Outbreak Dynamics Using
Sedaghat
SIR-based
Models:
Comparative Analysis of
SIRD and Weibull-SIRD
COVID-19
(Coronavirus
Disease) Outbreak
Prediction Using a
Susceptible-ExposedAhmad Sedaghat, Shahab S.
Symptomatic
Band, Amir Mosavi and
Infected-Recovered-Super
László Nádai
Spreaders-Asymptomatic
Infected-Deceased-Critical
(SEIR-PADC) Dynamic
Model
Predicting
COVID-19
Ahmad Sedaghat, Amir
Dynamics Using SEIR-PADC
Mosavi
Model
Trends of COVID-19
Ahmad Sedaghat, Seyed
(Coronavirus Disease) in
Amir Abbas Oloomi, Mahdi
GCC Countries using SEIRAshtian Malayer, Amir
PAD Dynamic Model
Mosavi
Ali Mostafaeipour, Mehdi
Jahangiri, Ahmad Haghani,
Seyyed Jalaladdin Hosseini
Dehshiri, Seyyed Shahabaddin

Statistical evaluation of using
the new generation of wind
turbines in South Africa

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

SSRN

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

29/11/2020

EasyChair Preprint

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

18/11/2020

OSF Preprints

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

29/11/2020

OSF Preprints

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

29/11/2020

Energy Reports

Journal
(Q1: Impact Factor: 4.892)

1/11/2020
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Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Hosseini Dehshiri, Ahmad
Sedaghat, Hamed Saghaei,
Esther T Akinlabi, Sam M
Sichilalu, MS Chowdhury,
Kuaanan Techato
A novel integrated approach
for ranking solar energy
location planning: a case
study

16.

Ali Mostafaeipour, Mojtaba
Qolipour, Mostafa Rezaei,
Mehdi Jahangiri, Alireza Goli,
Ahmad Sedaghat

17.

Malek
Adouni,
Mbarki, Fadi Al
Armin Eilaghi

18.

Computational
frame
of
Malek Adouni, Tanvir R ligament in situ strain in a full
Faisal, Yasin Y Dhaher
knee model

19.

20.

21.

Raouf
Multiscale modeling of knee
Khatib,
ligament biomechanics

Wrinkling
prediction
of
Farhad Sabri and S. A. laminated composite panels
Meguid,
under
in-plane
shear
deformation,
A. Ahmadi, M.A. Ehyaei,
Energy, exergy, and economic
D.H. Jamali, M. Despotovic,
analyses of integration of
F.
Esmaeilion,
Ashkan
heliostat solar receiver to gas
Abdalisousan, Ehab Bani
and air bottom cycles
Hani
Yu‐Ming Chu, Ehab Hussein Combination
of
Shehu
Bani Hani, Essam R. El‐ decomposition and variational

Journal of Engineering, Design
and Technology

Journal
(Q2: Impact Factor: 1.711)

30/9/2020

International Journal for
Numerical Methods in
Biomedical Engineering

Journal
(Q2: Impact Factor: 2.487)

10/11/2020

Computers in Biology and
Medicine

Journal
(Q2: Impact Factor: 4.501)

17/9/2020

Acta Mechanica

Journal
(Q1: Impact Factor: 2.358)

14/10/2020

Journal of Cleaner Production

Journal
(Q1: Impact Factor: 7.2)

Numerical methods for partial
differential equations

Journal
(Q2: Impact Factor: 3.0)

1/10/2020

18/1/2021
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Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

 عامل التأثير/ الفئة

Date
التاريخ

Zahar, Abdelhalim
Nehad Ali Shah

22.

23.

24.

25.

26.

Ebaid, iteration transform methods
for solving fractional third
order
dispersive
partial
differential equations
Thermal performance of a
K. Papazian, Z. Al Hajaj and heated pipe in the presence of
M.Z. Saghir
a metal foam and twisted tape
inserts
New Insights into Tensile
Fatigue Response of a Novel
Z. Al-Hajaj, H. Bougherara, Carbon/Flax/Epoxy Hybrid
and Z. Rad
Composite under StrainControlled Amplitude and
Stress-Controlled Amplitude
A Novel Hybrid Geo-Solar
Sam Duniam, Farhad Sabri,
Thermal Design for Power
and Kamel Hooman
Generation in Australia
Use of SiO2 Nanoparticles in
Masoud Rashidi, Ahmad
Water-Based Drilling Fluids
Sedaghat, Biltayib Misbah,
for
Improved
Energy
Mohammad Sabati, Koshy
Consumption and Rheology:
Vaidyan
A Laboratory Study
Experimental study on energy
Masoud Rashidi, Ahmad
saving and friction reduction
Sedaghat, Biltayib Misbah,
of Al2O3-WBM nanofluids in
Mohammad Sabati, Koshy
a high-speed Taylor-Couette
Vaidyan
flow system

Category / Impact
Factor

Fluids Journal

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

28/10/2020

Material Science and
Engineering C

Journal
(Q1: Impact Factor: 6.508)

In Press

Journal of the Taiwan Institute
of Chemical Engineers

Journal
(Q1: Impact Factor: 5.115)

In Press

SPE Journal

Journal
(Q1: Impact Factor: 4.601)

15/1/2021

Tribology International

Journal
(Q1: Impact Factor: 4.968)

16/10/2020
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Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

27.

28.

29.

30.

31.

An Experimental Rooftop
Mohammad
Sabati,
Greenery
Setup
in
a
Mohammad
G
Rasul,
Subtropical/Hot-Humid
Mohammad Anwar, Masud
Climate
for
Sustainable
MK Khan, Ashfaque A
Development and Mitigation
Chowdhury,
Ahmad
of Climate Change
Sedaghat
Mohammad Sabati, Ahmad
Sedaghat, Seyed Amir A.
Oloomi, Leila Borvayeh,
Farhad Sabri, Mahdi Ashtian
Malayer, Waqar J. Zafar,
Hayder Salem, Fadi Alkhatib
Seyed Amir Abbas Oloomi,
Ahmad Sedaghat, Mahdi
Ashtian Malayer, Farhad
Sabri, Fadi Alkhati, Hayder
Salem, Mohammad Sabati,
Waqar Jan Zafar, Amir
Hossein Negahi

Temporal
and
Spectral
Analysis on the Performance
of Solar Windows Film in
Office Buildings in a Hot-Dry
Climate

 عامل التأثير/ الفئة

Date
التاريخ

2020 Fifteenth International
Conference
on
Ecological
Vehicles
and
Renewable
Energies (EVER) – Monaco,
France

Conference

10/9/2020

2020 Fifteenth International
Conference
on
Ecological
Vehicles
and
Renewable
Energies (EVER) – Monaco,
France

Conference

10/9/2020

The
Fourth
International
Conference
on
Efficient
Building Design – Materials and
HVAC
Equipment
Technologies,
ASHRAE,
American University of Beirut,
Lebanon
5th-6th Thermal and Fluids
Rawan Eissa, Razan Ahmad,
Numerical Analysis of
Engineering Conference (TFEC)
Mohamed Salem, Khalil
Human Comfort Inside
- May 23–26, 2021
Khanafer
Pedestrian Outdoor Shade
New Orleans, LA, USA
Wisam
Al-Saadi,
Adel Performance Evaluation of a 5th-6th Thermal and Fluids
Fadhel, Hayder Salem, Hayder Hybrid Solar ChimneyEngineering Conference (TFEC)
Abdul-Razzak, and Khalil Photovoltaic Power Plant for - May 23–26, 2021
Khanafer
Electricity Generation
New Orleans, LA, USA
Investigating the Potential of
Solar Window Films in
Energy Saving and CO2
Footprint
Reduction
in
Educational
Building
in
Kuwait

Category / Impact
Factor

Conference

5-6/11/2020

Conference

23-26/5/2021

Conference

23-26/5/2021
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Publications of School of Engineering
Category / Impact
Factor

Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

32.

Ahmad Sedaghat, Seyed
Amir Abbas Oloomi, Mahdi
Ashtian Malayer, Shahab
Band, Amir Mosavi, Laszlo
Nada

Modelling and Sensitivity
Analysis of Coronavirus
Disease
(COVID-19)
Outbreak Prediction

2020 IEEE 3rd International
Conference and Workshop in
Óbuda on Electrical and Power
Engineering (CANDO-EPE)

Conference

18/11/2020

2020 IEEE 3rd International
Conference and Workshop in
Óbuda on Electrical and Power
Engineering (CANDO-EPE)

Conference

18/11/2020

2020 IEEE 3rd International
Conference and Workshop in
Óbuda on Electrical and Power
Engineering (CANDO-EPE)

Conference

18/11/2020

2020 IEEE 3rd International
Conference and Workshop in
Óbuda on Electrical and Power
Engineering (CANDO-EPE)

Conference

18/11/2020

2020 IEEE 3rd International
Conference and Workshop in
Óbuda on Electrical and Power
Engineering (CANDO-EPE)

Conference

18/11/2020

33.

Ahmad Sedaghat, Shahab
Band, Amir Mosavi, Laszlo
Nadai

34.

Ahmad Sedaghat, Shahab
Band, Amir Mosavi, Laszlo
Nadai

35.

Ahmad Sedaghat, Seyed
Amir Abbas Oloomi, Mahdi
Ashtian Malayer, Shahab
Band, Nima Rezaei, Amir
Mosavi, Laszlo Nadai

36.

Ahmad Sedaghat, Shahab
Band, Amir Mosavi, Laszlo
Nadai

Predicting
COVID-19
(Coronavirus
Disease)
Outbreak Dynamics Using
SIR-based
Models:
Comparative Analysis of
SIRD and Weibull-SIRD
Predicting
Trends
of
Coronavirus
Disease
(COVID-19) Using SIRD and
Gaussian-SIRD Models
Coronavirus
(COVID-19)
Outbreak Prediction Using
Epidemiological Models of
Richards Gompertz Logistic
Ratkowsky and SIRD
COVID-19
(Coronavirus
Disease) Outbreak Prediction
Using a Susceptible-ExposedSymptomatic
InfectedRecovered-Super SpreadersAsymptomatic
InfectedDeceased-Critical
(SEIRPADC) Dynamic Model

 عامل التأثير/ الفئة

Date
التاريخ
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Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

37.

38.

39.

Multiscale Syntheses Of Knee
Connective Tissues Stresses:
From Molecular To
Continuum Macroscale
Sadeq Damrah, Ahmad
Mathematical Modelling of
Sedaghat, Shiva Sadeghi, New Marsh Funnel Designs
Rasha Al Jamal, Leila
for Measuring Viscosity of
Borvayeh, Mohammad Sabati
Nanofluids
Malek Adouni; Fadi Al
Khatib

Isam Zabalawi, Helene
Kordahji, and Khalil
Khanafer

Orthopedic Research Society

Category / Impact
Factor
 عامل التأثير/ الفئة
Conference

The Arab International
Conference on Nanotechnology,
Kuwait - KISR

Conference

International Conference on
Research, Development, and
Higher Education in the Arab
Local Impact: A Case Study of
World:
Research
and
the Australian College of
Development, Beirut, Lebanon
Kuwait
18-19/11/2020

Conference

Date
التاريخ

8-11/2/2021

2/3/2021

18-19/11/2020

Civil Engineering Department

1.

Adair, D. and Jaeger, M.

2.

Sayed Mohamad Soleimani,
Abdel Rahman Alaqqad, Adel
Jumaah, Naser Mohammad,
Alanoud Faheiman

3.

R.Soleimanpour, Alex Ng

In-Plane Free Vibration
Analysis of a Scimitar-Type
Mathematical and
Journal
Rotating Curved Beam Using
Computational Applications
(Q2: Impact Factor: N/A)
the Adomian Modified
Decomposition Method
Incorporation of Recycled
Tire Products in PavementJournal
Crystals
Grade Concrete: An
(Q2: Impact Factor: 2.49)
Experimental Study
Scattering
Analysis
of
Nonlinear Lamb Waves at
Journal
Journal of Vibration and Control
Delaminations in Composite
(Q1: Impact Factor: 2.706)
Laminates

27/9/2020

3/2/2021

26/12/2020

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

4.

Taha Ahmed, Mohamed
Salem, Ahmad Saad, Abdel
Rahman Alaqqad

5.

Ahmad S. Saad and M. A.
Mabrok

6.

Taha Ahmed, Elie Y. Hajj,
Ahmed Warrag, Murugaiyah
Piratheepan.

7.

R. Soleimanpour, A. Ng, A.
Amini, SM. Soleimani

8.

SM Soleimani, A Alaqqad, T
Afrasiab, A Jumaah, A
Behbehani, A Majeed, MH
AlSawwaf, S AlMuhanna

9.

T Ahmed, EY Hajj, A
Warrag, M Piratheepan

Improving the Traffic Flow in
Hot Arid Climate Areas by
Implementing a Monorail
Light Rail Transit System:
Case of Kuwait
Retrofitting
of
bridge
superstructures using negative
imaginary control theory
Postmortem Evaluation of
Accelerated Rate of Raveling
of
In-service
Asphalt
Pavements in Arid Climatic
Conditions-Case of Kuwait

International Journal of Control

Application of nonlinear
guided waves for detecting
loose bolted joints in pipelines

European Workshop on
Structural Health Monitoring
(EWSHM 2020, LNCE 127
proceedings)
https://doi.org/10.1007/978-3030-64594-6_14

American Journal of
Engineering and Applied
Sciences

Case Studies in Construction
Materials

A sustainable solution for
ceramic and steel wastes in
IOP Conference Series: Earth
Self-consolidating,
highand Environmental Science
performance concrete
Authors
Evaluation of in-service
2nd International Conference on
ravelled asphalt pavements in Advances in Materials and
Kuwait
Pavement
Performance
Prediction (AM3P 2020), 27-29

Category / Impact
Factor
 عامل التأثير/ الفئة
Journal
(Q3: Impact Factor: 0.42)

Date
التاريخ

24/1/2021

Journal
(Q1: Impact Factor: 2.8)

21/2/2021

Journal
(Q1: Impact Factor: 3.336)

In Press

Conference

17/12/2020

Conference

1/11/2020

Conference

8/12/2020

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

10.

Rawan Eissa, Razan Ahmad,
Mohamed Salem, Khalil
Khanafer

Numerical Analysis of
Human Comfort Inside
Pedestrian Outdoor Shade

May, 2020, San Antonio, TX,
USA
5th-6th Thermal and Fluids
Engineering Conference (TFEC)
- May 23–26, 2021
New Orleans, LA, USA

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Conference

23-26/5/2021

Journal of Petroleum
Exploration and Production

Journal
(Q3: Impact Factor: 1.637)

10/2/2021

Energy Reports

Journal
(Q1: Impact Factor: 4.892)

11/2/2021

Shock and Vibration

Journal
(Q2: Impact Factor: 1.519)

16/1/2021

Petroleum Engineering Department
1.

Ahmed Bani Mustafa, Ahmed
K. Abbas, Mortadha Alsaba,
and Mamoon Alameen.

Improving drilling
performance through
optimizing controllable
drilling parameters
Laboratory Evaluation of
Hybrid Chemical Enhanced
Oil
Recovery
Methods
Coupled with Carbon Dioxide
Interactional Effect of the
Influential Parameters on
Seismic Behaviour of the
Concrete Surface Tanks

2.

Ahmadi M.H., Alizadeh
S.M., Tananykhin D.,
Karbalaei S., Iliushin P. and
Lekomtsev A.

3.

Hassanpour A., Fatahi M. and
Alizadeh S.M.

4.

MF Al Dushaishi, AK Abbas,
M Alsaba, H Abbas, J
Dawood

Data-driven
stuck
pipe
prediction and remedies

Upstream Oil and Gas
Technology

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

26/11/2020

5.

Masoud Rashidi, Ahmad
Sedaghat, Biltayib Misbah,
Mohammad Sabati, Koshy
Vaidyan

Experimental study on energy
saving and friction reduction
of Al2O3-WBM nanofluids in
a high-speed Taylor-Couette
flow system

Tribology International

Journal
(Q1: Impact Factor: 4.968)

16/10/2020
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Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

6.

Emamjomeh M., Kakavand
S., Jamali H. A., Alizadeh
S.M., Safdari M., Mousavi S.
E., Hashim K. S. and
Mousazadeh M.

7.

8.

The treatment of printing and
packaging wastewater by
electrocoagulation-flotation:
the simultaneous efficacy of
critical parameters and
economics
Modeling PVA Degradation
Mustafa Mohamed Shahan,
in a Continuous
Samira Ghafoori, Ramdhane Photochemical Reactor using
Dhib, Mehrab Mehrvar
Experimental Step Testing
and Process Identification
Treating Kuwait’s oilfield
Rana N. Malhas, Sharoh G.
water via conventional
Marquez,Abdulaziz N.
methods and membrane
AlSalem, Abdulrahman M. Al
technology
Saeedi, Mohammed H. Badiei

9.

Rana Malhas, Yaqoub AlIbrahim, Abdullah Al-Meraj,
Hanan Abdullah,
Abdulaziz Alshatti

10.

Masoud Rashidi, Ahmad
Sedaghat, Biltayib Misbah,
Mohammad Sabati, Koshy
Vaidyan

11.

Ahmed K Abbas, Ralph E
Flori, Mortadha Alsaba,
Mohammed F Al Dushaishi

Application of magnetic
separation for oil spill
remediation and
recovery in Kuwait sea water
Use of SiO2 Nanoparticles in
Water-Based Drilling Fluids
for Improved Energy
Consumption and Rheology:
A Laboratory Study
Application of Quantitative
Risk Assessment for

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Desalination and Water
Treatment

Journal
(Q3: Impact Factor: 0.896)

1/11/2020

Journal of Environmental
Chemical Engineering

Journal
(Q1: Impact Factor: 4.645)

21/12/2020

Desalination and Water
Treatment

Journal
(Q2: Impact Factor: 0.896)

9/9/2020

Desalination and Water
Treatment

Journal
(Q2: Impact Factor: 0.896)

Jan 2021

SPE Journal

Journal
(Q1: Impact Factor: 4.601)

15/1/2021

54th U.S. Rock
Mechanics/Geomechanics
Symposium

Conference

18/9/2020

ACK Faculty Research Output, Grants and Proposals

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

Optimum Mud Weight
Window Design

12.

Ahmed K Abbas, Mortadha
Alsaba, Mohammed F Al
Dushaishi, Haider H Dahm,
Mohammed A Alhumairi

13.

Herminio Passalacqua,
Mortadha Turki I Alsaba

1.

Amin Al Ka’bi

2.

Amin Al Ka’bi

3.

Al Ka' bi, Amin H.; Rady,
Magid M

4.

Determination of Minimum
Horizontal Stress Magnitudes
54th U.S. Rock
from Conventional Well
Mechanics/Geomechanics
Logging Data Using Artificial
Symposium
Neural Network
Energy Transitions: An
Academia Take on Shaping
SPE Annual Technical
the Future Professionals of
Conference and Exhibition
Oil and Gas
Electrical and Electronics Engineering Department
The Effect of Mutual Coupling
and Polarization on the
Journal of Computational
Performance of Steered-Beam
Electronics
Adaptive Arrays
Design of an Electromagnetic
Wireless Personal
Frequency Tunned Antenna
Communications
for Mobile Communications
A proposed model for
International Journal of
frequency tuned antennas used
Electrical & Computer
in mobile communication
Engineering
systems

Ahmad Sedaghat,
Climate change and thermoMohammad Sabati, Fadi
solar patterns of office
Alkhatib, Seyed Amir Abbas
buildings with/without
Oloomi, Farhad Sabri, Hayder

Solar Energy

Conference

18/9/2020

Conference

26-29/10/2020

Journal
(Q2: Impact Factor: 1.778)

3/1/2021

Journal
(Q3: Impact Factor: 1.601)

15/2/2021

Journal
(Q2: Impact Factor: 1.592)

7/9/2020

Journal
(Q1: Impact Factor: 5.336)

20/2/2021
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Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

Salem, Waqar Jan Zafar,
Mahdi Ashtian Malayer

window films in extreme hotarid climate of Kuwait
Analysis
of
Energy
Conservation Behavior at the
Kuwaiti Academic Buildings
Experimental study on energy
saving and friction reduction
of Al2O3-WBM nanofluids in
a high-speed Taylor-Couette
flow system
Use of SiO2 Nanoparticles in
Water-Based Drilling Fluids
for
Improved
Energy
Consumption and Rheology:
A Laboratory Study
An Experimental Rooftop
Greenery
Setup
in
a
Subtropical/Hot-Humid
Climate
for
Sustainable
Development and Mitigation
of Climate Change

5.

Majdi M. Alomari,
Hania El-Kanj, Ayse Topal

6.

Masoud Rashidi, Ahmad
Sedaghat, Biltayib Misbah,
Mohammad Sabati, Koshy
Vaidyan

7.

Masoud Rashidi, Ahmad
Sedaghat, Biltayib Misbah,
Mohammad Sabati, Koshy
Vaidyan

8.

Mohammad
Sabati,
Mohammad
G
Rasul,
Mohammad Anwar, Masud
MK Khan, Ashfaque A
Chowdhury,
Ahmad
Sedaghat

9.

Mohammad Sabati, Ahmad
Sedaghat, Seyed Amir A.
Oloomi, Leila Borvayeh,
Farhad Sabri, Mahdi Ashtian
Malayer, Waqar J. Zafar,
Hayder Salem, Fadi Alkhatib

Temporal
and
Spectral
Analysis on the Performance
of Solar Windows Film in
Office Buildings in a Hot-Dry
Climate

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

International Journal of Energy
Economics and Policy

Journal
(Q2: Impact Factor: 1.815)

14/10/2020

Tribology International

Journal
(Q1: Impact Factor: 4.968)

16/10/2020

SPE Journal

Journal
(Q1: Impact Factor: 4.601)

15/1/2021

2020 Fifteenth International
Conference on Ecological
Vehicles and Renewable
Energies (EVER) – Monaco,
France

Conference

10/9/2020

2020 Fifteenth International
Conference on Ecological
Vehicles and Renewable
Energies (EVER) – Monaco,
France

Conference

10/9/2020
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Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

10.

Seyed Amir Abbas Oloomi,
Ahmad Sedaghat, Mahdi
Ashtian Malayer, Farhad
Sabri, Fadi Alkhati, Hayder
Salem, Mohammad Sabati,
Waqar Jan Zafar, Amir
Hossein Negahi

11.

Isam Zabalawi, Helene
Kordahji, and Khalil
Khanafer,

12.

Mohammad Zaki, Hania ElKanj, Hassan Salti,
Mohammad Abdul-Niby

The Fourth International
Investigating the Potential of
Conference on Efficient
Solar Window Films in
Building Design – Materials and
Energy Saving and CO2
HVAC Equipment
Footprint
Reduction
in
Technologies, ASHRAE,
Educational
Building
in
American University of Beirut,
Kuwait
Lebanon
International Conference on
Research, Development, and
Higher Education in the Arab
Local Impact: A Case Study of
World: Research and
the Australian College of
Development, Beirut, Lebanon
Kuwait
18-19/11/2020
Tablet-Aided
Lecturing
The 16th International
Effectiveness: Case of The
CDIO Conference
Australian College of Kuwait

Category / Impact
Factor
 عامل التأثير/ الفئة

Conference

Date
التاريخ

5-6/11/2020

Conference

18-19/11/2020

Conference

21/9/2020

Journal of Petroleum
Exploration and Production

Journal
(Q3: Impact Factor: 1.637)

10/2/2021

Alexandria Engineering Journal

Journal
(Q1: Impact Factor: 3.312)

7/11/2020

Nonlinear Dynamics

Journal
(Q1: Impact Factor: 5.324)

1/1/2021

Mathematics Department

1.

2.

3.

Ahmed Bani Mustafa,
Ahmed K. Abbas, Mortadha
Alsaba, and Mamoon
Alameen.

Improving drilling
performance through
optimizing controllable
drilling parameters

Mohamed
A
Mabrok, On the dissipativity property
Maryam Ahmed Alyami, of negative imaginary systems
Emad E Mahmoud
Dynamics and control of the
Nejib Smaoui and Rasha Al
modified
generalized
Jamal
Korteweg-de Vries-Burgers
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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

equation
with
periodic
boundary conditions
4.

5.

6.

7.

8.

Mohamed Abdelkader, Usman
RISCuer: a reliable multiA Fiaz, Noureddine Toumi,
UAV search and rescue
Academic Press
Mohamed A Mabrok, Jeff S
testbed
Shamma
Passivity
Analysis
of
IEEE transaction of automatic
Mohamed A Mabrok
Replicator Dynamics and its
control
Variations
Retrofitting
of
bridge
Ahmad S. Saad and M. A.
superstructures using negative International Journal of Control
Mabrok
imaginary control theory
Sadeq Damrah, Ahmad Mathematical Modelling of
The Arab International
Sedaghat, Shiva Sadeghi, New Marsh Funnel Designs Conference on Nanotechnology,
Rasha Al Jamal, Leila for Measuring Viscosity of
Kuwait - KISR
Borvayeh, Mohammad Sabati Nanofluids
Impact of Covid-19 Pandemic
The Society for the
on Stability and Resilience of
Advancement of
Sadeq
Damrah,
Fekri
Islamic Banks in Kuwait:
Socioeconomics – SASE
Shawtari
Statistical
Evidence
and
Research Network R; Islamic
Mathematical Modeling
Moral Economy and Finance

Book Chapter

1/1/2021

Journal
(Q1: Impact Factor: 7.242)

29/9/2020

Journal
(Q1: Impact Factor: 2.8)

Conference

Conference

21/2/2021

2/3/2021

27/2/2021
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Publications of Aviation
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Aviation
1.

Suhil M.Kiwan, Ali
M.Khlefat

Thermal cooling of
photovoltaic panels using
porous material

Case Studies in Thermal
Engineering

Journal
(Q1: Impact Factor: 4.864)

29/12/2020
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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

Management Department
2.

N/A

N/A

Journal
Marketing Department

1.

N/A

N/A

Journal

Date
التاريخ
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Publications of English Language Program
Sr.

Authors

Publication Title

التسلسل

المؤلف

عنوان النشر

1.

2.

3.

4.

5.

Communicative
Development InventoryKuwaiti Arabic (CDI-KA)
Shaalan, S., Abdalla, F.,
Test of Arabic
Mahfoudhi, A., Al-Sulaihim, N. &
Morphosyntax-Receptive
Khater, M.
(TAM-R)
Test of Arabic
Al-Sulaihim, N., Abdalla, F.,
Morphosyntax-Expressive
Mahfoudhi, A. & Shaalan,S.
(TAM-E)
Mahfoudhi, A., Al-Sharhan, A.,
An online adult bilingual
Everatt, J., Elwehaib, R., &
dyslexia screener (a battery
Elbeheri, G.
of tests).
Inclusion
standards
for
institutions that offer services
Roshdy, M. & Mahfoudhi, A.
to individuals with learning
disabilities
(in Arabic)
Abdalla, F., Mahfoudhi, A. &
Shaalan, S.

Name of Journal/
Conference

Category / Impact
Factor

المؤتمر/اسم المجلة
Arabic Speech Language
and Literacy – Research
Network
Arabic Speech Language
and Literacy – Research
Network
Arabic Speech Language
and Literacy – Research
Network

 عامل التأثير/ الفئة

Date
التاريخ

Digital Publication

1/9/2021

Digital Publication

1/9/2021

Digital Publication

1/9/2021

Center for Child
evaluation and teaching

Digital Publication

1/1/2021

Ataa Journal of
Educational Studies (in
Arabic)

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

1/7/2021
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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
22

2.

Q2

14

3.

Q3

4

4.

Q4

0

5.

No Impact Factor

9

Grand Total

49
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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
Aviation
Grand Total

24
6
10
7
5
0
0
1
1
54 (49)

Conference
Paper
المؤتمرات
15
4
3
5
2
0
0
0
0
29 (21)

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
5
2
0
2
1
0
1
0
0

مشاريع األبحاث مع مؤسسات البحث العلمي المختلفة

11 (10)

ACK Faculty Research Output, Grants and Proposals

2 ACK Faculty Research Grants
2.1 Summary of Approved Research Proposals for Funding by External Research Bodies

Approved for Funding-Fall 2020/2021
Sr.
التسلسل

1.

2.

3.

Name of
Funding Body
اسم جهة التمويل

Title of the Project

Principal Investigator

Department

عنوان المشروع

اسم الباحث الرئيسي

القسم
التعاون المحلي

KFAS

Development of a Hybrid
Renewable
Energy
System
Optimized
for
Kuwait
Environment
Advanced Solar Refrigeration for
Buildings in Kuwait

KFAS

Ground Source Heat Pumps for
Building Air-Conditioning in Kuwait

KFAS

4.

KFAS

5.

KFAS

Local
Collaborati
on

Dr Michel Nahas

Electrical
Engineering

Dr Farhad Sabri

Mechanical
Engineering

Dr Farhad Sabri

Mechanical
Engineering

Development of Photo-Thermal
OCT for Concurrent Structural and
Dr Armin Eilaghi
- Molecular Characterization of
Atherosclerosis
Development of Sustainable
Thermal Resistant Concrete Using Dr Mohammed Yasin
PTF

Mechanical
Engineering
Civil
Engineering

N/A

N/A

N/A

External
Collaboration
التعاون الدولي

Lebanese
International
University, Beirut,
Lebanon
The University of
Queensland,
Australia
The University of
Queensland,
Australia

N/A

York University Canada

N/A

N/A

ACK Faculty Research Output, Grants and Proposals

Sr.
التسلسل

6.

7.

8.

9.

Name of
Funding Body
اسم جهة التمويل

KFAS

KFAS

KFAS

KFAS

Title of the Project

Principal Investigator

Department

عنوان المشروع

اسم الباحث الرئيسي

القسم

Local
Collaborati
on
التعاون المحلي

Development
of
Innovation
Material as an Energy Storage and
Thermal - Resistance for Energy
Efficacy in Kuwait
Design Optimization of Solar
Cooling System for the Climate
Condition of Kuwait

Effect of Raveling on the
performance of Hot Mix Asphalt
under Arid - Climatic Conditions:
Case Study in Kuwait - Phase II:
Implementing the
Superpave Mix Design Method for
Kuwaiti Roads - Phase III:
Performance
Life
using
Mechanistic-Empirical Analysis of
Improved
Asphalt.
Development of a Novel LowEnergy Building: Utilization of
Phase Change Materials, Cool

Dr Zainab Al-Hajjaj

Mechanical
Engineering

Dr Abeer Alenezi

Mechanical
Engineering

Dr Ahmad Taha

Civil
Engineering

Dr Mohamad Sabati
(PI)

Electrical
Engineering

External
Collaboration
التعاون الدولي

N/A

Ryerson
University Canada

N/A

Central
Queensland
University Australia

N/A

University of
Nevada

N/A

Central
Queensland
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Sr.
التسلسل

Name of
Funding Body
اسم جهة التمويل

Title of the Project

Principal Investigator

Department

عنوان المشروع

اسم الباحث الرئيسي

القسم

Local
Collaborati
on
التعاون المحلي

Roofs and Solar Air Conditioning

10.

11.

KFAS

KFAS

Economic Anxiety and the Dr Mohamad Zainal
Performance
of
SMEs
on (PI)
Sustainable Development Goals Dr.
Mamoon
During COVID-19
Alameen, Dr. Sam
Toglow, Dr. Ahmed
Bani-Mustafa
Economic Anxiety and the Dr Mohamad Zainal
Performance
of
SMEs
on (PI)
Sustainable Development Goals Dr.
Mamoon
During COVID-19
Alameen, Dr. Sam
Toglow, Dr. Ahmed
Bani-Mustafa

External
Collaboration
التعاون الدولي

University Australia
Math and
Physics
Department

SOB Marketing

Kuwait
University

Kuwait
University

N/A

N/A

ACK Faculty Research Output, Grants and Proposals
Department

:

Scientific Research Center

Academic Year

:

2020/2021

Semester

:

Spring 2020/2021

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 and K. Vafai

2.

K. Khanafer and M. El Haj
Assad, Mathematical

3.

Ahmad Sedaghat, Seyed
Amir Abbas Oloomi, Mahdi
Ashtian Malayer, et al.

4.

A Mixon, Andrew Savage,
Ahmed Suparno Bahar-Moni,
Malek Adouni, Tanvir Faisa

5.

Wisam K. Hussam, Md.
Nurun Nabi, Md. Wahid
Chowdhury, Md. Emdadul

Applications of Porous Media
in
Biological
Transport
Modeling
Modeling of Fluid Flow
through a Hollow Fiber Water
Effects of Window Films in
Thermo-Solar Properties of
Office Buildings in Hot-Arid
Climates
An in vitro investigation to
understand the synergistic role
of MMPs-1 and 9 on articular
cartilage
biomechanical
properties
Fuel property improvement and
exhaust emission reduction,
including noise emissions,
using an oxygenated additive to

Modelling of Mass Transport
Processes in Biological Media Elsevier
Arabian Journal for Science and
Engineering

Book Chapter

In Press

Journal
(Q2: Impact Factor: 2.52)

4/7/2021

Frontiers in Energy Research

Journal
(Q2: Impact Factor: 3.29)

20/5/2021

Scientific reports

Journal
(Q1: Impact Factor: 4.13)

13/7/2021

Biofuels, Bioproducts and
Biorefining

Journal
(Q2: Impact Factor: 3.76)

5/7/2021
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Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

6.

7.

8.

9.

10.

11.

Hoque, Adib Bin Rashid, waste plastic oil in a diesel
Mohammad Towhidul Islam
engine
Analytical and Numerical
Nader Ghareeb, Sayed,
Calculations of Deformation in
Soleimani, Mohamad Farhat
Piezoelectric Bimorphs with
and Khalil Khanafer
Variable Piezo-thicknesses
S Abanades, H Abbaspour, A
Ahmadi, B Das, MA Ehyaei, F
A critical review of biogas
Esmaeilion, M El Haj Assad,
production and usage with
T Hajilounezhad, DH Jamali,
legislations framework across
A Hmida, HA Ozgoli, S
the globe
Safari, M AlShabi, EH BaniHani
J. Wang, M. Han, Q. Wang, Y. Strained Epitaxy of Monolayer
Ji, X. Zhang, R. Shi, Z. Wu, L. Transition
Metal
Zhang, A. Amini, L. Guo, N. Dichalcogenides for Wrinkle
Wang, J. Lin, C. Cheng,
Arrays
Ion Modification of Transition
X Zhang, M Jin, Q Lian, O
Cobalt Oxide by Soaking
Peng, S Niu, A Zhong, A
Strategy for Enhanced Water
Amini, S Song, C Cheng,
Splitting,
Highly-Efficient
Sulfonated
M. Nazari, A. Amini, N.
UiO-66(Zr) Optical Fiber for
Eden, M.C. Duke, C. Cheng,
Rapid Detection of Trace
M.R. Hill,
Levels of Pb2+
N. Firouzkouhi, A. Amini, C. Fundamental relations and
Cheng, M. Soleymani, B. identities
of
fuzzy
Davvaz
hyperalgebras

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

International Journal of Applied
Engineering Research

Journal
(Q1: Impact Factor: 8.0)

26/6/2021

International Journal of
Environmental Science and
Technology

Journal
(Q2: Impact Factor: 2.74)

16/5/2021

ACS Nano

Journal
(Q1: Impact Factor: 14.8)

5/4/2021

Chemical Engineering Journal

Journal
(Q1: Impact Factor: 13.1)

7/5/2021

International Journal of
Molecular Sciences

Journal
(Q1: Impact Factor: 5.54)

3/6/2021

Journal of Intelligent & Fuzzy
Systems

Journal
(Q2: Impact Factor: 1.74)

1/5/2021
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Publications of School of Engineering
Category / Impact
Factor

Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

12.

Elham Bidram, Yasaman
Esmaeili, Abbas Amini,
Rossella Sartorius, Franklin R
Tay, Laleh Shariati, Pooyan
Makvandi,

Nanobased
Platforms
for
Diagnosis and Treatment of
COVID-19: From Benchtop to
Bedside

ACS Biomaterials Science &
Engineering

Journal
(Q1: Impact Factor: 4.41)

12/5/2021

ACS Applied Electronic
Materials

Journal
(Q1: Impact Factor: 8.0)

1/6/2021

Nano Energy

Journal
(Q1: Impact Factor: 16.9)

7/6/2021

Nature Communications

Journal
(Q1: Impact Factor: 13.7)

9/7/2021

Advanced Materials

Journal
(Q1: Impact Factor: 27.2)

1/7/2021

13.

W Lai, R Shi, H Yuan, G Liu,
A Amini, C Cheng

14.

Y. Huang, T. Liu, D. Li, D.
Zhao, A. Amini, C. Cheng, G.
Xing

15.

R Shi, Y Chen, X Cai, Q Lian,
Z Zhang, N Shen, A Amini, N
Wang, C Cheng

16.

Y .Huang ,T .Liu ,B .Wang ,J .
Li ,D .Li ,G .Wang ,Q .Lian ,
A .Amini ,S .Chen ,C .Cheng ,
G .Xing

17.

K. Ghasemi, M. Darroudi, M.
Rahimi, H. Rouh, A. Gupta, C.
Cheng, A. Amini

Fully Optical Tunable and
Flexible Composite Films for
Enhanced Terahertz Control
and Multifunctional Terahertz
Devices
Limitations and solutions for
achieving
high-performance
perovskite
tandem
photovoltaics
Phase Management in SingleCrystalline Vanadium Dioxide
Beams
Antisolvent Engineering to
Optimize Grain Crystallinity
and Hole-Blocking Capability
of Perovskite Films for HighPerformance Photovoltaics
Magnetic
AgNPs/Fe3O4@Chitosan/PVA
Nanocatalyst for Fast One-pot
Green
Synthesis
of
Propargylamine and Triazole
Derivatives

New Journal of Chemistry

 عامل التأثير/ الفئة

Journal
(Q1: Impact Factor: 3.44)

Date
التاريخ

22/7/2021

ACK Faculty Research Output, Grants and Proposals
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18.

19.

20.

21.

Techno-economic analysis of a
D Aviles, Farhad Sabri, K. hybrid solar-geothermal power
Hooman.
plant integrated with a
desalination system.
Masoud Rashidi, Ahmad
Sedaghat, Biltayib Misbah,
Mohammad Sabati, Koshy
Simulation
of
Wellbore
Vaidyan, Ali Mostafaeipour,
Drilling Energy Saving of
Seyyed Shahabaddin Hosseini
Nanofuids Using
Dehshiri, Khalid Almutairi,
an
Experimental
Taylor–
Alibek Issakhov, Seyed Amir
Couette Flow System
Abbas
Oloomi,
Mahdi
Ashtian, Malayer Joshuva,
Arockia Dhanraj
Masoud Rashidi, Ahmad
Sedaghat, Biltayib Misbah,
Mohammad Sabati, Koshy Introducing a Rheology Model
Vaidyan, Ali Mostafaeipour, for Non-Newtonian Drilling
Seyyed Shahabaddin Hosseini Fluids
Dehshiri, Khalid Almutairi,
and Alibek Issakhov
Mamdouh El Haj Assad El
Haj, Milad Sadeghzadeh,
Mohammad Hossein Ahmadi, Space cooling using geothermal
Mohammad Al-Shabi, Mona single‐effect
water/lithium
Albawab, Amjad Anvari- bromide absorption chiller
Moghaddam, Ehab Hussein
Bani Hani

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

International Journal of Energy
Research

Journal
(Q2: Impact Factor: 4.67)

8/6/2021

The Journal of Petroleum
Exploration and Production
Technology

Journal
(Q2: Impact Factor: 2.21)

25/6/2021

Geofluids

Journal
(Q2: Impact Factor: 2.0)

11/8/2021

Energy Science and
Engineering

Journal
(Q2: Impact Factor: 4.07)

18/7/2021

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر
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22.

23.

24.

25.

26.

27.

28.

Fatemeh Najafi, Ahmad Location
assessment
for
Sedaghat, Ali Mostafaeipour, producing biodiesel fuel from
Alibek Issakhov
Jatropha Curcas in Iran
Exergy,
economic,
and
Ma Shaofu, Ehab Hussein optimization of a clean
Bani Hani, Hai Tao, Qiang hydrogen production system
Xu
using waste heat of a steel
production factory
Elasto-inertial
microparticle
Mohammad
Charjouei
focusing
in
straight
Moghadam, Armin Eilaghi,
microchannels: A numerical
and Pouya Rezai
parametric investigation
Enhancement
of
student
Mohamad Farhat, Michel
learning and interaction in
Nahas, Nader Ghareeb&
engineering programmes
Reine El Khoury
using an audience response
system

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Energy

Journal
(Q1: Impact Factor: 7.55)

14/7/2021

International Journal of
Hydrogen Energy

Journal
(Q1: Impact Factor: 5.75)

18/8/2021

Physics of Fluids

Journal
(Q1: Impact Factor: 3.92)

11/8/2021

World Transactions on
Engineering and Technology
Education

Journal
(Q2: Impact Factor: 1.20)

8/4/2021

Conference

23-26/5/2021

Conference

12/4/2021

Conference

May 26–28,
2021

5th-6th Thermal and Fluids
Rawan Eissa, Razan Ahmad, Numerical Analysis of Human
Engineering
Conference
Mohamed Salem, and Khalil Thermal
Comfort
Inside
(TFEC), May 23-26th, 2021,
Khanafer
Pedestrian Outdoor Shade
New Orleans, LA, USA
Proc. SPIE 11722, Energy
Ehab Hussein Bani-Hani, Experimental study on drag Harvesting
and
Storage:
Mamdouh El Haj Assad, characteristics of a horizontal Materials,
Devices,
and
Mohammad AlShabi
axis double rotor wind turbine Applications XI, April 12, 2021,
Florida, USA (Online)
Performance
Evaluation
of
A
Wisam K. Hussam, Hayder J.
5th-6th Thermal and Fluids
Salem, Khalil Khanafer, Adel
Hybrid Solar Chimney- Engineering Conference (TFEC)

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
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Authors
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Mohammed Redha, Ali M.
Khlefat,
Hayder
AbdulRazzak1

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Photovoltaic Power Plant
for Electricity Generation
Civil Engineering Department

1.

Taha A. Ahmed, Elie Y.
Hajj, Dawoud S. Bahzad,
Murugaiyah Piratheepan &
Ahmed Warrag

2.

Martin Jaeger, Aigul
Nagimova and Desmond
Adair

3.

Ismeik, M., Shaqour, F. and
Hasan, S. E.

4.

Nader Ghareeb, Sayed,
Soleimani, Mohamad Farhat
and Khalil Khanafer

5.

Rawan Eissa, Razan Ahmad,
Mohamed Salem, Khalil
Khanafer

Investigation
of
the
Rheological and Bonding
Characteristics
of
Crumb
International Journal of
Rubber-Modified
Asphalt
Pavement Research and
Binders Mixed with Warm Mix
Technology
Asphalt Additive and Antistrip
Agent
Perspectives on Engineering
Competencies and Competency
International Journal of
Development Approaches Engineering Education
Early-Career Engineers versus
Managers of Engineers
Geotechnical evaluation of
clayey soils amended with
Arabian Journal of Geosciences
cement kiln dust during freezethaw cycling.
Analytical and Numerical
Calculations of Deformation in International Journal of Applied
Piezoelectric Bimorphs with
Engineering Research
Variable Piezo-thicknesses
Numerical Analysis of Human
5th-6th Thermal and Fluids
Comfort Inside Pedestrian
Engineering Conference
Outdoor Shade
(TFEC) - May 23–26, 2021

Journal
(Q1: Impact Factor: 2.40)

7/6/2021

Journal
(Q1; Impact Factor: 1.29)

15/5/2021

Journal
(Q2; Impact Factor: 1.79)

In Press, 2021

Journal
(Q1: Impact Factor: 8.0)

26/6/2021

Conference

23-26/5/2021

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
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Authors

Publication Title

Name of Journal/ Conference

التسلسل
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Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

New Orleans, LA, USA
6.

7.

S.M. Soleimani, A.
Mughrabi, M. AlFar, and M.
Jaeger
Reza Soleimanpoura, Sayed
Mohamad Soleimania
,Naser Khaled Mohammad

Development of Student
Sustainability Awareness,
Attitudes and Actions
Damage detection and
localization in loose bolted
joints

Proceedings of the 17th CDIO
International Conference
(online), Thailand, pp. 14-25
ICSI 2021 The 4th International
Conference on Structural
Integrity - Portugal

Conference

June 2021

Conference

30/8/2021

ASME Journal of Energy
Resources Technology

Journal
(Q2: Impact Factor: 2.53)

24/8/2021

ASME Journal of Energy
Resources Technology

Journal
(Q2: Impact Factor: 2.53)

11/8/2021

Journal of Energy Resources
Technology

Journal
(Q2: Impact Factor: 2.52)

3/5/2021

Scientific Reports

Journal
(Q1: Impact Factor: 4.13)

29/3/2021

Petroleum Engineering Department

1.

Alizadeh, S.M.,
Bagherzadeh, A., Bahmani,
S., Nikzad, A., Aminzadeh
sarikhanbeglou, E. and Yu,
S.T.

2.

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

3.

Alizadeh, S.M.,
Khodabakhshi, A., Hassani,
P. and Vaferi, B.

4.

Alizadeh, S.M., Alruyemi, I.,
Daneshfar, R., Mohammadi,
M. and Naseri, M.

Retrograde gas condensate
reservoirs: reliable estimation
of dew point pressure by the
hybrid
neuro-fuzzy
connectionist paradigm
Comprehensive experimental
investigation of hole cleaning
performance in horizontal wells
including the effects of
drillstring eccentricity, pipe
rotation and cuttings size
Smart
identification
of
petroleum reservoir well testing
models
using
deep
convolutional neural networks
(GoogleNet)
An insight into the estimation
of drilling fluid density at
HPHT condition using PSO-,

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل
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5.

Nabavi, M., Nazarpour, V.,
Alibak, A.H., Bagherzadeh,
A. and Alizadeh, S.M.

6.

Mousazadeh, M., Naghdali,
Z., AlQodah, Z., Alizadeh,
S.M., Karamati, E.,
Malekmohammadi, S.,
Nidheesh, P.V., Roberts,
E.P.L., Sillanpää, M. and
Emamjomeh, M.M.

7.

Yang, Z., Ghadamyari, M.,
Khorramdel, H., Alizadeh,
S.M., Pirouzi, S., Milani, M.,
Banihashemi, F. and
Ghadimi, N.

8.

Pustokhina, I., Seraj, A.,
Hafsan, H., Mostafavi, S.M.
and Alizadeh, S.M.

9.

Azma, A.A., Narreie, E.,
Shojaaddini, A., Kianfar, N.,
Kiyanfar, R., Alizadeh, S.M.,

ICA-,
and
GA-LSSVM
strategies
Smart tracking of the influence
of alumina nanoparticles on the
thermal
coefficient
of
nanosuspensions: application
of LS-SVM methodology
A systematic diagnosis of state
of the art in the use of
electrocoagulation
as
a
sustainable technology for
pollutant treatment: An updated
review
Robust multi-objective optimal
design of islanded hybrid
system with renewable and
diesel sources/stationary and
mobile energy storage systems
Developing a Robust Model
based on the Gaussian Process
Regression Approach to Predict
Biodiesel Properties
Statistical Modeling for Spatial
Groundwater Potential Map
Based on GIS Technique

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Applied Nanoscience

Journal
(Q2: Impact Factor: 3.32)

26/6/2021

Sustainable Energy
Technologies and Assessments

Journal
(Q2: Impact Factor: 5.73)

1/6/2021

Renewable and Sustainable
Energy Reviews

Journal
(Q1: Impact Factor: 16.3)

1/6/2021

International Journal of
Chemical Engineering

Journal
(Q3: Impact Factor: 1.61)

7/6/2021

Sustainability

Journal
(Q1: Impact Factor: 3.48)

29/3/2021

ACK Faculty Research Output, Grants and Proposals
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Authors
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المؤتمر/اسم المجلة

10.

11.

12.

Zhang, Y. and Davarpanah,
A.
Guo, Q., Ahmadi, M.H.,
Lahafdoozian, M.,
Lekomtsev, A., Kuzichkin,
O.R., Alizadeh, S.M. and
Nassabeh, S.M.M.
Cao, Y., Alizadeh, S.M.,
Fouladvand, M.T., Khan, A.,
Taghvaie, A., Heidari, Z.,
Pelalak, R., Kurniawan, T.
and Albadarin, A.B.
Mousazadeh, M., Alizadeh,
S.M., Frontistis, Z., Kabdasli,
I., Karamati, E., AlQodah, Z.,
Naghdali, Z., Mahmoud, A.,
Sandoval, M., Butler, E. and
Emamjomeh, M.M.

13.

Valizadeh, J., Hafezalkotob,
A., Alizadeh, S.M. and
Mozafari, P.

14.

Mofidian, R., Xiong, Q.,
Ranjbar, A., Sabbaghi, M.,
Farhadi, A. and Alizadeh,
S.M.

A laboratory approach on the
improvement of oil recovery
and carbon dioxide storage
capacity improvement by cyclic
carbon dioxide injection
Mathematical modeling and
numerical simulation of CO2
capture using MDEA-based
nanofluids in nanostructure
membranes
Electrocoagulation
as
a
promising
defluoridation
technology from water: A
review of state of the art of
removal mechanisms and
performance trends
Hazardous Infectious waste
Collection and Government
Aid
Distribution
during
COVID-19:
A
Robust
Mathematical Leader-Follower
Model Approach
Adsorption of lactoferrin and
bovine serum albumin
nanoparticles on pellicular
two-layer agarose-nickel at

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Energy Reports

Journal
(Q1: Impact Factor: 7.37)

22/3/2021

Process Safety and
Environmental Protection

Journal
(Q1: Impact Factor: 6.41)

10/3/2021

Water

Journal
(Q2: Impact Factor: 3.17)

28/2/2021

Sustainable Cities and Society

Journal
(Q1: Impact Factor: 8.53)

26/2/2021

Journal of Environmental
Chemical Engineering

Journal
(Q1: Impact Factor: 5.87)

14/1/2021

ACK Faculty Research Output, Grants and Proposals
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15.

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

16.

Rana Malhasa, Sharoh
Marqueza, Parisa Khoshouei

17.

Mohammed Al Dushaishi,
Mortadha Alsaba, Ahmed
Abbas, Tariq Tashtoush

18.

19.

Masoud Rashidi, Ahmad
Sedaghat, Biltayib Misbah,
Mohammad Sabati, Koshy
Vaidyan, Ali Mostafaeipour,
Seyyed Shahabaddin Hosseini
Dehshiri, Khalid Almutairi,
Alibek Issakhov, Seyed Amir
Abbas Oloomi, Mahdi
Ashtian, Malayer Joshuva,
Arockia Dhanraj
Masoud Rashidi, Ahmad
Sedaghat, Biltayib Misbah,
Mohammad Sabati, Koshy

reactive blue 4 in affinity
chromatography
Improving hole cleaning in
horizontal wells by using
nanocomposite
water-based
mud
Potential application of carbon
nanotubes in wastewater
treatment compared with
conventional methods

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Journal of Petroleum Science
and Engineering

Journal
(Q1: Impact Factor: 4.78)

9/3/2021

Desalination and Water
Treatment

Journal
(Q3: Impact Factor: 1.15)

1/6/2021

Proceedings of the Institution of
Mechanical Engineers, Part C:
Journal of Mechanical
Engineering Science

Journal
(Q2: Impact Factor: 1.89)

26/7/2021

Simulation of Wellbore
Drilling Energy Saving of
Nanofuids Using an
Experimental Taylor–Couette
Flow System

The Journal of Petroleum
Exploration and Production
Technology

Journal
(Q2: Impact Factor: 2.21)

25/6/2021

Introducing a Rheology Model
for Non-Newtonian Drilling
Fluids

Geofluids

Journal
(Q2: Impact Factor: 2.0)

11/8/2021

Stick-slip investigation of dual
drilling and reaming bottom
hole assembly

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر
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Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Vaidyan, Ali Mostafaeipour,
Seyyed Shahabaddin Hosseini
Dehshiri, Khalid Almutairi,
and Alibek Issakhov

20.

Kingsley Williams Amadi,
Ibiye Iyalla, Yang Liu,
Mortadha Alsaba, Durdica
Kuten

1.

Mohamad Farhat, Michel
Nahas, Nader Ghareeb&
Reine El Khoury

2.

Masoud Rashidi, Ahmad
Sedaghat, Biltayib Misbah,
Mohammad Sabati, Koshy
Vaidyan, Ali Mostafaeipour,
Seyyed Shahabaddin Hosseini
Dehshiri, Khalid Almutairi,
Alibek Issakhov, Seyed Amir
Abbas Oloomi, Mahdi
Ashtian, Malayer Joshuva,
Arockia Dhanraj

Evaluation of Derived
Controllable Variables for
SPE/IADC Middle East Drilling
Predicting Rop Using Artificial
Technology Conference and
Intelligence in Autonomous
Exhibition, Abu Dhabi, UAE,
Downhole Rotary Drilling
May 25-27, 2021
System
Electrical and Electronics Engineering Department
Enhancement
of
student
learning and interaction in
World Transactions on
engineering programmes
Engineering and Technology
using an audience response
Education
system

Simulation
of
Wellbore
Drilling Energy Saving of
Nanofuids Using
an
Experimental
Taylor–
Couette Flow System

The Journal of Petroleum
Exploration and Production
Technology

Conference

25/5/2021

Journal
(Q2: Impact Factor:
1.202)

8/4/2021

Journal
(Q2: Impact Factor:
2.207)

25/6/2021

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر
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3.

4.

5.

6.

Masoud Rashidi, Ahmad
Sedaghat, Biltayib Misbah,
Mohammad Sabati, Koshy Introducing a Rheology Model
Vaidyan, Ali Mostafaeipour, for Non-Newtonian Drilling
Seyyed Shahabaddin Hosseini Fluids
Dehshiri, Khalid Almutairi,
and Alibek Issakhov
Analytical and Numerical
Nader Ghareeb, Sayed,
Calculations of Deformation in
Soleimani, Mohamad Farhat
Piezoelectric Bimorphs with
and Khalil Khanafer
Variable Piezo-thicknesses
Management of Electrical
Lighting
System
Using
Amin Al Ka’abi
Programmable
Logic
Controllers
Amin Al Ka’bi
Energy
Consumption
Management
Using
Programmable
Logic
Controllers (PLC’s)

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Geofluids

Journal
(Q2: Impact Factor: 2.0)

11/8/2021

International Journal of Applied
Engineering Research

Journal
(Q1: Impact Factor: 8.0)

26/6/2021

Conference

15-16/6/2021

The
Second
International
Conference on Smart Computing
and
Electronic
Enterprise
(ICSCEE 2021) – Malaysia
2021 IEEE Technology and
Engineering
Management
Conference
–
Europe
(TEMSCON EUROPE 2021)

17-21/5/2021
Conference

Mathematics Department
1.

2.

Hybrid adaptive negative
Vu Phi Tran, Mohamed A
imaginary- neural-fuzzy
Mabrok, Matthew A Garratt,
control with model
Ian R Petersen
identification for a quadrotor
M. Nazari, A. Amini, N.
Highly-Efficient
Sulfonated
Eden, M.C. Duke, C. Cheng,
UiO-66(Zr) Optical Fiber for
M.R. Hill,

IFAC Journal of Systems and
Control

Journal
(Q1: Impact Factor: 5.51)

15/4/2021

International Journal of
Molecular Sciences

Journal
(Q1: Impact Factor: 5.54)

3/6/2021

ACK Faculty Research Output, Grants and Proposals

Publications of School of Engineering
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

3.

Mostafa E AboElsoud, Anas
Al Qudah, Dimitrios Paparas,
Ahmed Bani-Mustafa

4.

Ali Uyar, Ahmed BaniMustafa,
Khalil
Nimer,
Friedrich Schneider, Amir
Hasnaoui

Rapid Detection of Trace
Levels of Pb2+
The federal funds rate effect on
subprime
mortgage
crisis
management:
An
ARDL
approach
Does innovation capacity
reduce tax evasion? Moderating
effect of intellectual property
rights

Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Journal of Governance and
Regulation

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

14/5/2021

Technological Forecasting and
Social Change

Journal
(Q1: Impact Factor: 9.01)

15/4/2021

Category / Impact
Factor

Date

Publications of Aviation
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر

المؤتمر/اسم المجلة

 عامل التأثير/ الفئة

التاريخ

Aviation
1.

N/A

N/A

N/A

N/A

N/A

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

Management Department
1.

2.

3.

4.

5.

Investigating the effect of
Farid
Abdallah
& political turmoil on the
Mohammad Knio
behavior of Tadawul stock
market, KSA
Empirical identification of
skills gaps between chief
Stuart Barnes, Richard N information officer supply
Rutter, Ariel I La Paz, and demand: a resourceEusebio Scornavacca
based view using machine
learning
Discussing the role of
Oualid Abidi, Vladimir
entrepreneurial
Dzenopoljac,
Aleksandra
universities in COVID-19
Dzenopoljac
era in the Middle East
The effect of attendance on
Randa DIab-Bahman, Abrar student
performance:
Al-Enzi, Wael Sharafeddine, implications of using
Sapheya Aftimos
virtual learning on overall
performance
Talent management in
higher education: A case
Sapheya Aftimos
study approach

Journal of Transnational
Management

Journal
(Q3: Impact Factor: 5.514)

27/5/2021

Industrial Management & Data
Systems

Journal
(Q1: Impact Factor: 4.422)

13/5/2021

Management: Journal of
Sustainable Business and
Management Solutions in
Emerging Economies

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

28/4/2021

Journal of Applied Research in
Higher Education

Journal
(Q3: Impact Factor: 0.99)

6/7/2021

Midlands Doctoral Conference

Conference

23/6/2021

ACK Faculty Research Output, Grants and Proposals

Publications of School of Business
Sr.

Authors

Publication Title

Name of Journal/ Conference

التسلسل

المؤلف

عنوان النشر
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Category / Impact
Factor
 عامل التأثير/ الفئة

Date
التاريخ

Marketing Department

1.

Dania El Achmar, Rupali
Bhagat

Opportunities
And
Challenges To Educators
When Transitioning To A
Tel Environment – Case Of
Kuwait

International Journal of
Management, Sciences,
Innovation, and Technology IJMSIT

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

31/7/2021

ACK Faculty Research Output, Grants and Proposals

Publications of English Language Program
Sr.

Authors

Publication Title

التسلسل

المؤلف

عنوان النشر

N/A

N/A

1.

Name of Journal/
Conference

Category / Impact
Factor

المؤتمر/اسم المجلة

 عامل التأثير/ الفئة

N/A

N/A

Date
التاريخ
N/A

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
27

2.

Q2

18

3.

Q3

4

4.

Q4

0

5.

No Quartile

3

Grand Total

52

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
Aviation
Grand Total

24
4
19
4
4
4
1
0
0
60 (52)

Conference
Paper
المؤتمرات
3
3
1
2
0
1
0
0
0
10 (9)
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2
1
0
0
0
1
0
0
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5
2
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ACK Faculty Output Research Statistics by Q1 and Q2
Sr.

Department

التسلسل

القسم

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

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

Journal Paper
(Q1)

Journal Paper
(Q2)

14
3
8
1
3
1
0
0
0
30 (27)

10
1
9
3
0
0
0
0
0
23 (18)
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2 ACK Faculty Research Grants
2.1 Summary of ACK Approved Internal Funded Projects
Sr.
Title of the Project

Department

Faculty Name

Identifying dyslexia/literacy difficulties in
university students in Kuwait
Why Do Companies Resist to Use Social
Media? The Case of Kuwaiti Companies
Digital Entrepreneurial Competences of
University Students in Kuwait and Serbia
Mass Adoption of Electric Vehicles in
Kuwait as significant step to reduce the
Greenhouse Gas Emissions
The Importance of Crisis Management in
the Aviation Industry: A Case Study on
Kuwait
Impact of social media adoption on
intrapreneurial behaviors of knowledge
workers in the MENA region: The
mediating role of tacit knowledge
acquisition
Quality of instruction and challenges faced
by students in English-medium programs in
Kuwait.
Predictors of innovation performance:
evidence from Kuwait
Safe Water Temperature Monitoring
System using Optical Fibers

ELP

Dr Abdessattar Mahfoudhi

Marketing

Dr Samer Hajjar

Marketing

Dr Vladimir Simovic

Management

Dr Andri Ottesen

Management

Dr Farid Abdallah

Management

Dr Oualid Abidi

Management

Dr Rifat Kamasak

Management

Dr Rifat Kamasak

Electrical

Dr Mohamad Farhat
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5.
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8.
9.
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Sr.
Title of the Project

Department

Faculty Name

Real-time Distance Detection and
Enforcement System Using Computer
Vision
Knee Mechanics sensitivity analysis
following ACL Reconstruction
Finite Element Analysis of Fused
Deposition Modeling (FDM) of Metals
Aerodynamic drag reduction by application
of carbon fiber disc wheel in the vehicle
Quantifying defects in pipe-joints worked
long under harsh environment in Kuwait
using SHM nonlinear Lamb waves
Repurposing Biocompatible
Macromolecular Medicinal Agents to Treat
Mutated COVID-n
Impact of Covid-19 Pandemic on Stability
and Resilience of Islamic Banks in Kuwait:
Statistical Evidence and Mathematical
Modelling

Electrical

Dr. Arash Mehdizadeh

Mechanical

Dr Malek Adouni

Mechanical

Dr Khalil Khanafer

Mechanical

Dr Zainab Hajjaj

Mechanical

Dr Abbas Amini

Mechanical

Dr Abbas Amini

Math and Physics

Dr Sadeq Damrah
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14.

15.

16.
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2.2 Summary of Approved Research Proposals for Funding by External Research Bodies

Approved for Funding-Spring 2020/2021
Sr.
التسلسل

Name of Funding
Body
اسم جهة التمويل

1.

KFAS

2.

KFAS

3.

KFAS

4.

KFAS

Title of the Project

Principal Investigator

Department

عنوان المشروع

اسم الباحث الرئيسي

القسم

Dr Khalil Khanafer

Mechanical

Dr Malek Adouni

Mechanical

Dr Reza Soleimanpour

Civil

Dr. Andri Ottesen

Management

A
New
Generation
of
Multifunctional
Open-Cell
Porous Aluminum Structures (MOCA)
Biomechanical Characteristics
of the Knee Joint During Gait:
Associations - with Pre-Obesity
and Obesity
Application of Lamb Waves for
Structural Health Monitoring of
Kuwait - Infrastructures
Breaking the ICE reign: a mixedmethods study of attitudes
towards using and purchasing
EVs in Kuwait

Local
Collaboration

External
Collaboration

التعاون المحلي
Kuwait
University

التعاون الدولي
Guelph
UniversityCanada

N/A

USA

N/A

The University
of Adelaide,
Australia

N/A

London School
of Economics,
UK
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Retrofitting of bridge superstructures using negative imaginary control theory
Ahmad S. Saad and Mohamed A. Mabrok
School of Engineering, Australian College of Kuwait, Safat, Kuwait
ABSTRACT

ARTICLE HISTORY

This study evaluates the use of Negative Imaginary (NI) theory to model and control forces in external
prestressing cables used in retrofitting bridge superstructures. The study analytically and experimentally
applied the concept to assess the system robustness and its overall performance. A small-scale prototype
was built to represent an aged bridge superstructure member. The NI control system was proven to behave
robustly and successfully performed as desired. The system was also compared to two other schemes on the
prototype from the structural performance perspective. These schemes are the ‘No-prestressing’ and ‘Passive prestressing’ schemes. The actively controlled system was able to limit the superstructure deflections
and stresses under the applied vehicular live load compared to the other two schemes.

Received 17 March 2020
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1. Introduction
Infrastructure, especially bridges, are designed and built to
maintain their function and service for a long period of time.
However, their exposure to aggressive weather conditions in
addition to the influences of loading and vibrations results in
their deterioration and the gradual loss of their strength and
serviceability. Over 25 percent of the U.S. bridges are classified
by the FHWA as structurally deficient or functionally obsolete
(Harms et al., 2010). Bridge replacement costs are high and
always subject to state budget approvals. Numerous traditional
retrofitting and repair techniques have been developed and used
to improve different bridge components strength and serviceability at a lower cost. Most of these techniques are time consuming and, in some cases, require traffic disruption. Choosing
the proper technique depends on the specific requirements of
each bridge case. Prestressing structural members subjected
to bending and/or tension stresses has been a very successful
technique, it reduces deflections, stresses, cracks and fatigue
(Kaur & Singh, 2017; Naaman, 1982). Prestressing concrete can
be applied externally or internally. The classification of these
two depends on the location of the prestressed tendons with
respect to the concrete section. External prestressing elements
are located outside the concrete by being attached to the bottom
or the sides on I-girders (as in Figure 1(a)), or inside the hollow
space of box girders (as in Figure 1(b)), whereas the internal
prestressing elements are located inside the concrete members. Internal prestressing technique is most commonly used
nowadays in bridge construction and is becoming a favourable
choice for both bridge designers and contractors but not a
retrofitting option. External prestressing techniques, however,
has been widely used for retrofitting of bridge superstructures
that require an increase in their strength to withstand greater
loads and in cases of observed excessive cracking and deflections (Kaur & Singh, 2017). External prestressing of girders has
many advantages when compared to the internal method. This
CONTACT Mohamed A. Mabrok

m.a.mabrok@gmail.com
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includes; (i) the use of less number of ducts, which leads to
space reduction and reduction of concrete section dimensions,
(ii) easier concreting of the structures, since less steel bars are
provided, which improves the quality of concrete, (iii) easier
maintenance, since external tendons are more accessible than
internal ones, and (iv) reduction in the friction losses, since the
deviation or anchorages are considered as the only way of connection between the structure and the external tendons. External prestressing however has some weakness points, that include
(i) exposure to different environmental conditions, which may
lead to the corrosion of cables, (ii) cables are unbonded, which
subjects them to vibrations, so the length between deviations
shall be limited to 7-8 m, and (iii) high skill level is required
for the elements installation to ensure their working efficiency,
specially at the anchorage zones.
Active control strategies have been developed as one means
to minimise the effects of environmental loads (Housner
et al., 1996; Housner & Masri, 1990; Soong & Spencer Jr
Reviewer, 1992). Active control systems operate by using external energy supplied by actuators to impart forces on the
structure using feedback mechanism as shown in Figrue 2.
The appropriate control action is determined based on measurements of the structural responses. For approximately two
decades, researchers have investigated the possibility of using
active control methods to improve upon passive approaches to
reduce structural responses.
A variety of active control mechanisms have been suggested. These mechanisms include the active tendon system (Abdel-Rohman & Leipholz, 1978; Roorda, 1975), the
active bracing system (Reinhorn et al., 1989), the active tuned
mass damper/driver (Abdel-Rohman & Leipholz, 1978; Chang
& Soong, 1980), and the active aerodynamic appendage mechanism (Abdel-Rohman & Leipholz, 1978; Soong & Skinner, 1981). To evaluate the effectiveness of active structural
control systems for earthquake hazard mitigation, the National
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abstract
In this work, electrocoagulation–flotation (ECF) following sedimentation was applied as a printing and packaging wastewater treatment using four Al electrodes with a parallel monopolar
configuration. A sedimentation process was applied after the ECF as a post-treatment phase to
remove large pollutants. The simultaneous efficacy of the operating parameters initial color content (1,843.44–12,156.56 ADMI), initial pH (3.56–10.44), current density (6.02–22.18 mA/cm2), and
treatment time (5.62–74.38 min) on color and chemical oxygen demand (COD) removal efficiencies were evaluated alongside processing costs. Response surface methodology (RSM) and central
composite design (CCD) optimized these key parameters to achieve the highest removal efficiencies and lowest operating costs. Based on the results analyzed by RSM-CCD, using initial color
content of 5,576.38 ADMI, initial pH of 7.29, the current density of 18.49 mA/cm2, and treatment
time of 59.76 min as optimum operational conditions can result in 97.8% and 92.1% for color and
COD removal efficiencies, respectively. At these optimum conditions, operating costs (OPCs),
including electrodes material and energy consumption, were 0.07 US$/(kg color removed) and
0.4 US$/(kg COD removed). The results confirm ECF-sedimentation as a promising and cost-
effective tool for the treatment of printing and packaging wastewater.
Keywords: Printing and packaging wastewater; Electrocoagulation–flotation; Optimization; Operating
cost
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The effects of mutual coupling and
polarization on the performance of
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Abstract
The polarization of the electromagnetic waves
impinging on adaptive antenna arrays has a
significant impact on their performance. The effects
of desired and undesired polarized signals and
mutual coupling on the performance of adaptive
antenna arrays with an electronically steerable beam
are studied based on the ratio of the output signal to
the interference plus noise. The performance of
adaptive antenna arrays composed of single- versus
cross-dipole antenna elements is studied to illustrate
the effect of signal polarization. The experimental
and simulation results show that, for randomly
polarized signals, adaptive antenna arrays using
cross-dipole elements provide better performance
compared with those using single dipoles. However,
if the desired signal polarization is well known,

https://link.springer.com/article/10.1007/s10825-020-01635-x?wt_mc=Internal.Event.1.SEM.ArticleAuthorOnlineFirst&utm_source=ArticleAuthorOnline…

1/9

International Journal of Electrical and Computer Engineering (IJECE)
Vol. 11, No. 2, April 2021, pp. 1367~1374
ISSN: 2088-8708, DOI: 10.11591/ijece.v11i2.pp1367-1374



1367

A proposed model for frequency tuned antennas used in mobile
communication systems
Amin H. Al Ka’bi, Magid M. Rady
Department of Electrical Engineering, Australian College of Kuwait, Kuwait

Article Info

ABSTRACT

Article history:

The antenna is considered as one of the most fundamental elements in
wireless communication systems, especially in mobile devices. Desirable
specifications of antennas include covering wide range of operating
frequencies, while maintaining high quality of system performance over the
whole range of operating frequencies. Therefore, the ability of tuning the
resonant frequency of the antenna without altering its physical dimensions
would be highly recommended in up-and-coming designs of antennas in
mobile devices. This research work proposes a model for tuning the
operating frequency of the inverted F-antenna over a reasonably wide range
of frequencies, via altering the electromagnetic properties of its ferrite
material. In this proposed model, it will be shown that the electronic control
of the permeability of the ferrite material of the antenna leads effectively to a
significant shift in its resonant frequency, and hence to an overall
improvement in the performance of the communication system.
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1.

INTRODUCTION
The recent advances in modern communications technology, resulted in an accelerating need for
reliable and efficient components used in the implementation of wireless communication systems. The
antenna is one of the most vital components in mobile devices, and hence, an efficient and reliable design of
the antenna that fulfils the modern design requirements, is one of the main objectives for enhancing the
overall quality of the mobile communication systems.
The wide spread of mobile communication devices, especially, smart phones, constitutes a major
motivation for extensive research work on internal antenna designs that can be incorporated into these
devices. Consequently, various techniques, and technologies were established to deal with different aspects
of antenna designs. One of the main and important design aspects is the capability of the antenna to cover
wide range of operating frequencies without altering its shape and physical dimensions. The techniques
developed to achieve this goal can be categorized into three main techniques: (1) mechanical techniques, (2)
usage of electronic tuning circuits, and (3) alteration of electromagnetic properties of the antenna material,
such as its permeability, permittivity, and conductivity [1, 2].
Mechanical techniques include adjusting the physical dimensions, or the shape of the antenna. The
disadvantages of these techniques include intolerable time delay, unreliability, and short life time of the
system, due to the mechanical movements of the system. Alternatively, controlling the electromagnetic
properties of the antenna material, enables shifting the resonant frequency of the antenna, without the need
Journal homepage: http://ijece.iaescore.com
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Abstract
Finite element analysis of turbulent two-phase ﬂow and heat transfer was conducted in the
present investigation to analyze the eﬀect of adding Al2O3 nanoparticles to the minimum
quantity lubrication (MQL) cooling ﬂuid on the cutting tool temperature distribution. Discrete
phase model (DPM) was used to describe the trajectory of the mist in the ﬂuid domain. The
numerical results presented in this investigation were in good correlation with the experimental
results. The ﬁndings of this investigation demonstrated that the average temperature of the
cutting tool was found to decrease with adding Al2O3 nanoparticles. Further, the results
demonstrated that the temperature variation was signiﬁcant in the vicinity of the tool tip
compared to a faraway point. The compressed air pressure was found to have a profound eﬀect
on the temperature of the cutting tool. This study was an eﬀort to determine the performance of
the cutting tool using MQL based nanoﬂuid and utilizing discrete phase model.
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Abstract This paper extends the concept of dissipativity to a new class of dynamical systems
known as negative imaginary systems. The paper also introduce a new definition for nonlinear negative imaginary systems to extend the existent definition. Two different quadratic dynamic supply
rates are introduced to allow for extending the dissipativity concept to cover the negative imaginary
systems. One of which is a differential operator and the other is an integral operator. Both supply
rates are used in order to formulate the class of negative imaginary systems as dissipative systems.
This extension allows for wider class of dynamical systems to be considered in the negative imaginary framework. We also show how the new definition extends the negative imaginary system to
analyze a class of higher order evolutionary dynamics. In particular, we show that the second order
replicator dynamics satisfy the negative imaginary property and hence we can conclude convergence
with certain class of games. Also, a nonlinear negative imaginary lemma based on the above definitions is derived.
Ó 2020 The Authors. Published by Elsevier B.V. on behalf of Faculty of Engineering, Alexandria
University. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

1. Introduction
The general theory of dissipativity was initially formulated and
introduced by Willems [1,2] to characterize a large and important class of dynamical systems based on the behaviour of their
* Corresponding author at: Department of Mathematics and Physics,
School of Engineering at the Australian College of Kuwait, Kuwait.
E-mail addresses: m.a.mabrok@gmail.com (M.A. Mabrok),
maalyami@uj.edu.sa
(M.A.
Alyami),
e.mahmoud@tu.edu.sa
(E.E. Mahmoud).
Peer review under responsibility of Faculty of Engineering, Alexandria
University.

inputs and outputs. Willems defined dissipative systems as
these systems that the increase in their internal stored energy
is bounded form above by the quantity of energy that is supplied to the system form the environment throughout a scalar
valued function known as supply rate sðu; yÞ.
Two important quantities identify the dissipativity property, the storage function Sf ðxÞ and the supply rate sðu; yÞ. In
particular, the supply rate plays an essential role in defining
the stability property of the dissipative systems and their interconnections. For instance, the global stability for interconnected subsystems depends on the compatibility of their
supply rates, which means that these subsystems must have

https://doi.org/10.1016/j.aej.2020.10.060
1110-0168 Ó 2020 The Authors. Published by Elsevier B.V. on behalf of Faculty of Engineering, Alexandria University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Passivity Analysis of Replicator Dynamics and its
Variations
M. A. Mabrok

Index Terms—Learning in games, evolutionary games, passivity, population games.
Abstract—In this paper, we focus on studying the passivity
properties of different versions of replicator dynamics (RD).
RD represents a deterministic monotone non-linear dynamic,
which allow incorporation of the distribution of population types
through a fitness function. We use tools for control theory,
in particular, the passivity theory, to study the stability of
the RD when it is in action with evolutionary games. The
passivity theory allows us to identify the class of evolutionary
games in which stability with RD is guaranteed. We show that
several variations of the first order RD satisfy the standard
loseless passivity property. In contrary, the second-order RD do
not satisfy the standard passivity property, however, it satisfies
a similar dissipativity property known as negative imaginary
property.

I. I NTRODUCTION
Population games [1], [2] is a class of games that model
interactions between a large number of agents (named players
in game theory contest), in which each player or agent’s payoff
depends on his own strategy and the distribution of strategies
of other agents. There has been extensive research in a variety
of settings, ranging from societal [3] to engineered [4].
Learning protocols in population games are widely used
in learning and control systems for several engineering applications [5], [6]. For instance, dynamic stability of an
adaptive learning procedure in a traffic game was dissuaded
in [7]. In [8], passivity-based methodology for the analysis
and design of reinforcement learning in multi-agent games
was studied. In [9], concepts of superiority and weak stability
of population states in evolutionary games with continuous
strategy space were discussed. Control principles and passivity
properties were used in analyzing and designing learning rules
for network games in [10]. Follow the leader is a learning
dynamics on the network, which is characterized using binary
and multiple non-linear interactions among distributed nodes
was introduced in [11]. Robustness of fast convergence in
the dynamic population games was discarded [12]. In [13],
a population dynamics approach for the water distribution
control problem was discussed.
Replicator dynamics (RD) is one of the most studied
evolutionary game dynamics in the literature of evolutionary
game theory. RD was introduced as a non-linear first-order
differential equation in [14] to model a single species and
given the name of RD in [15]. The RD has been used
extensively in modeling game dynamics, including biological
M. A. Mabrok (m.a.mabrok@gmail.com) With the department of Mathematics and Physics, School of Engineering at the Australian College of
Kuwait.

systems to predict the evolutionary behavior without a detailed
analysis of such biological factors as genetic or population
size effects [16]. In [17] a distributed optimization using
population dynamics with a local replicator equation was
proposed. In [18], a neural dynamic optimization model and
RD was used to control smart base-isolated irregular buildings.
In [19], the behaviour of the RD under perturbations and time
delays was discussed. In [20], the distributed formation control
using population games in the design of optimization-based
controller explained. In [21], the RD for multilevel selection in
evolutionary games was discussed. Metastability in stochastic
RD was expanded in [22].
In [23], the relationship between passivity theory and class
of population games and dynamics was established. It was
shown that what is called contractive games can be considered as passive games where it satisfies similar properties to
passive systems. Similarly, many evolutionary dynamics also
meet passivity property. This implies that the feedback interconnections of passive evolutionary dynamics with passive
game exhibit stable behavior. The above connection between
passivity theory and population games and dynamics enables
the opportunity to analyze, in a similar way, similar classes of
games and evolutionary dynamics, for instance, higher-order
games and higher-order dynamics [23], [24].
In this paper, we focus on studying the passivity property
of several variations of the RD, including the higher-order
RD. We show that the first order standard RD as well as the
local of RD satisfies the lossless passivity property. However,
higher orders RD do not fulfill the passivity property. Instead,
it satisfy the negative imaginary property, which can be considered as a counterpart of the passivity theory. The Negative
imaginary theory also has similar stability and convergence
conditions to those in passivity theory.
II. P RELIMINARIES AND NOTATIONS
A. Passivity theory
Passivity theory is a useful tool to assess the stability of
a feedback interconnection. In brief, if both components of
a feedback interconnection have the passivity property, then
the closed-loop interconnection is stable [23], [25]. A gametheoretic context to passivity in games including the definition
of passive games was given in [23].
Define Σ to be a nonlinear dynamical system with the
following state space description:
ẋ = f (x, u),
y = g(x, u),

x(0) = x0 ,

(1)
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Use of SiO2 Nanoparticles in Water-Based
Drilling Fluids for Improved Energy
Consumption and Rheology:
A Laboratory Study
Masoud Rashidi, Ahmad Sedaghat*, Biltayib Misbah, Mohammad Sabati, and
Koshy Vaidyan, Australian College of Kuwait

Summary
In wellbore drilling, it is appreciable to devise methods to study the rheology of high-speed annulus fluid flows. In this paper, a highspeed Taylor-Couette system (TCS) was devised to explore non-Newtonian fluid flow behavior appraised by SiO2 nanoparticles toward
friction reduction, power saving, and rheology modeling of nanofluids. Water-based mud (WBM) as an environmentally friendly
drilling fluid is investigated by adding SiO2 nanoparticles at four low-volume concentrations of 0.05, 0.1, 0.5, and 1% at speeds from
0 to 1,600 rev/min with 200 rev/min intervals in the TCS. Five rheology models based on the Herschel-Bulkley-Extended (HBE) model
and a generalized Reynolds number were optimized to fit with the experimental data. All models except the Newtonian model have
fitted all nanofluids with high accuracy, especially Bingham and HBE models. Negative deviation from Darcy friction was avoided for
power-law (PL) and Herschel-Bulkley (HB) models using the modification to the generalized Reynolds number. Higher energy saving
and enhanced rheology is reported particularly at lower volume concentrations of SiO2 WBM nanofluids. The Darcy friction factor
deviated from laminar flow at the generalized Reynolds number beyond 2,000 into turbulent, which is a good indicator for the flow condition of complex non-Newtonian nanofluids in real-life application.
Introduction
Rheology Measuring Devices. In the drilling industry, it is required to measure rheology of drilling fluids accurately using standalone,
portable, and mobile devices, particularly in the operation field. The objective of the present work is to design and calibrate such a
device for measuring the rheology of drilling fluids and also to produce a suitable low-capacity device for measuring the same when
dealing with nanofluids. In this work, we developed a confined double-cylinder TCS viscometer (Fig. 1) to measure rheology of drilling
fluids. In the present device, power measurements are used rather than torque measurements (completely different with most commercially available rotating viscometers), and also the device can run from 0 to 1,600 rev/min at any speed within the range rather than the
standard rotational rheometers that operate below 600 rev/min (Rashidi et al. 2020, 2021). We made a home-designed microprocessorbased data logging system using an Arduino microprocessor within the TCS to program and display any rheological output needed. For
the time being, it displays power, rotational speed in rad/s, rev/min, and viscosity. No additional readings or post-processing are needed
to present desirable rheological output; instead, everything can be formulated inside the microprocessor. The TCS has the capacity of
merely 100 cm3 as a standalone viscometer that can be a very good substitution to the widely used viscometers and standard funnels in
lab and field testing, particularly when dealing with expensive nanoparticles. In literature, rotating viscometers use techniques and
methods to measure torque mechanically and then extract shear stress and viscosity as the output. We adopted a completely different
method that measures power consumption (within 60.01 W accuracy) of the TCS using volt and amp sensors. Then, the power measurements were divided into mechanical friction and fluid friction power, and this information was modeled and formulated in the
microprocessor program (Rashidi et al. 2020).
Many high-tech viscometers are lab-based rheometers that are very expensive and need special training and expertise. Some are
large and bulky, for example, tube viscometers, which need a large amount of fluid as well as a large mass of highly expensive nanoparticles. Some of these rheometers may use different systems than rotating cylinders to obtain rheology. Wellbore drilling operations may
be best simulated by a lab rotating system known as the TCS. The TCS is made from two coaxial cylinders (Fig. 1) initially developed
as a viscometer by Couette (1890) but hardly used in high speeds as a viscometer due to so many complex flow patterns and instabilities
that affect measured fluid torque. The commercial rotating viscometers with cylinders usually use unconfined cylinders that operate at
certain fixed speeds, for example, two or eight fixed speeds, at very low speeds below 600 rev/min. These unconfined viscometers
cannot be used in high speeds because the free surface of fluid will be dramatically slashed at higher speeds than 600 rev/min. A widely
used rotating viscometer merely operates at two fixed speeds of 300 and 600 rev/min, and some formulations have to be manually used
to obtain viscosity. In addition, some of the more advanced viscometers do not directly give some rheological parameters of interest,
such as yield point (YP), plastic viscosity, and so on; hence, these parameters have to be manually calculated.
Rheology Models. A generalized Reynolds number was introduced to study duct flows of non-Newtonian gel fluids (Madlener et al.
2009). The definition of this Reynolds number is derived from laminar friction factor; although, it was used to show transition from
laminar to turbulent flows. Madlener et al. (2009) also developed a generalized rheology model, that is, the HBE model, that can be
reduced to HB, PL, Bingham, and Newtonian models. Their results and also our previous studies indicated that certain models among
the aforementioned five models produced a negative deviation from the laminar Darcy friction factor. Some studies suggest that adding
nanoparticles can alter flow behavior from Newtonian into non-Newtonian and vice versa (Minakov et al. 2018). Some studies suggested that bentonite WBM was best described by the PL model (Kumar et al. 2014). This work examined whether, by adding
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abstract
Kuwait is a desert country with scarce water resources and increasing population, which means that
more water sources should be tapped, not only for irrigation but also to provide for the citizens of
the country. Oilfield waters are produced at increasing levels in Kuwait, being a foremost oil producer in the gulf region. It contains lots of contaminants that, if left untreated, will pollute the surrounding areas when disposed of improperly. This paper examines the possibility of treating oilfield
water to be used as an additional resource for irrigation and for improving its treatment prior to
proper disposal. The water treatment concept being introduced was performed through several treatment stages including biological treatment combined with nitrification and denitrification (sedimentation), chemical treatment (flocculation and coagulation), reverse osmosis, and disinfection using
ultraviolet process as the final treatment process. This was accomplished through the combination
of conventional and membrane technology process. After the treatment, the water samples were
tested and compared with the parameters set by the Kuwait Environment Public Authority (KEPA)
for irrigation, as well as disposal. The results indicated that the treatment methods are efficient in
treating oilfield water as the treated samples showed significant reduction in original concentration, such as to name a few, total suspended solids, total dissolved solids, ammonia, total Kjeldahl
nitrogen, sulfide, turbidity, phosphate and biological oxygen demand with a reduction percentage
of 94.23%, 95.86%, 76.47%, 80.39%, 94.59%, 98.0%, 54.54%, 80.19%, respectively. Grease, oil and
chemical oxygen demand level can be lowered from the treated water by further treatment. Oilfield
water can, therefore, be utilized for irrigation and eventual allowable discharge to sewage network
conventional wastewater treatment methods combined with membrane technology.
Keywords: Oilfield produced water; Irrigation; Injection; Membrane treatment

1. Introduction
Oilfield water is produced as a byproduct along with the
production of hydrocarbons from underground reservoirs,
as there is always accompanying water with oil and gas
during the extraction. Produced water is now considered as
the largest waste stream generated in oil and gas industries

[1,2]. The global amount of wastewater co-produced in oil
and gas exploration is about 210 million barrels/d, three
times higher than the produced oil [3]. The outcome and
effect of discharging produced water on the environment
or its alternative use for irrigation has lately become a
significant issue of environmental concern, uncontrolled
discharge can lead to the environmental damage, killing
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abstract
Oil spill is one of the major environmental problems that cause serious damage for both environment and economy. The conventional clean-up methods were found not effective in terms of time,
money, and efforts. The oil spreads rapidly in water and this spreading must be controlled quickly
before affecting the marine environment. Magnetite nanoparticles have attracted great attention in
environmental and in oil spills remediation. In the present study, application of the recent magnetic
separation process for remediation and recovery of oil using magnetite (Fe3O4). The magnetite particles were mixed rapidly with the oil. Then a permanent magnet was applied to cleanly collect the oil
from seawater. The efficiency of oil removal was tested for various concentration, magnetite particles
size (35, 5 μm and 15 nm), and oil types. Superior results showed upon increasing the magnetite
concentration and reducing the particle size to nano size. The results showed a lower efficiency as the
oil get lighter. In this regard, it can be concluded that the magnetic separation for oil spill remediation
and removal is a great application to be utilized without causing any kind of pollution rather than
the conventional method.
Keywords: Magnetite; Particle size; Spill; Magnetic field; Remediation; Recovery

1. Introduction
Oil spills are accidental discharges of liquid petroleum products into surrounding water bodies, mostly
seas. The Kuwait oil fire in 1991 was one of the biggest oil
spills in human history, the volume spilled hovered around
11,000,000 US barrels (1,300,000 m3) [1,2].
Oil production from its production sources to the desire
location, has a lot of risks due to its accidental spill [3].
One of the main causes of oil spill is during transportation.
Crude oil and refined fuel spills from tanker ship accidents
have damaged vulnerable ecosystems in Alaska, the Gulf
of Mexico, the Galapagos Islands, France, the Sundarbans,

Ogoniland, and many other places [4]. The quantity of oil
spilled during accidents has ranged from a few hundred
tons to several hundred thousand tons (e.g., deepwater
horizon oil spill, Atlantic empress, Amoco Cadiz). Smaller
spills have already proven to have a great impact on ecosystems, such as the Exxon Valdez oil spill because of the
remoteness of the site or the difficulty of an emergency environmental response [5]. Oil transportation will continue to
increase worldwide as people needs it. Many communities
are at risk of oil spill devastation [3].
Marine oil spill cleanup and control is the most debatable issue, due to the difficulty of clean up. Thus, it becomes
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Abstract
The paper deals with the dynamics and control of the
modified generalized Korteweg–de Vries–Burgers
equation (MGKdVB) with periodic boundary
conditions. First, the dynamics of the MGKdVB
equation is studied using the Fourier Galerkin and
the Karhunen–Loève (K–L) Galerkin methods. The
Fourier Galerkin approach is used to generate a
system of nine ordinary differential equations
(ODEs) from a partial differential equation (PDE),
and the K–L Galerkin method is used as a model
reduction technique for nonlinear systems to derive a
reduced-order system of two ODEs that imitates the
dynamics of the MGKdVB equation. It is shown that
the two-dimensional reduced-order ODE system
based on the K–L Galerkin method is superior to the
Fourier Galerkin n-dimensional ODE system for any
https://link.springer.com/article/10.1007/s11071-020-06130-3
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Abstract
There are a number of derivates of SIR type models developed in mathematics community with
5 to 8 ordinary differential equations to include detailed mechanisms. These models have
included exposed, deceased, super-spreader, symptomatic and asymptomatic infected and
hospitalized populations; but are mathematically complex and cumbersome. These methods
rarely used actual clinical data in details and usually fitted with one or maximum two major
clinical data. In this paper, we introduce SEIR-PADC model to include exposed, deceased,
super-spreader and critical populations and divide infected population to symptomatic and
asymptomatic. SEIR-PADC model is a set of 8 ordinary differential equations with 12
unknown coefficients. Along with, we used an optimization algorithm in MATLAB to find
best fit coefficients to 5 set of COVID-19 data in Kuwait. Our focus is to track trends of
COVID-19 in coming days. Initial conditions for 8 populations and initial guess values for 12
unknown coefficients are found in a way to best fit COVID-19 data. We used 136 days of
COVID-19 data in Kuwait and obtained solutions to cumulative populations rather than daily
population. Predictions for 5 different population of COVID-19 in Kuwait using SEIR-PADC
model are promising and are discussed here.
Keywords: SARS-CoV-2; Coronavirus disease; COVID-19; Dynamics; Kuwait; SIR model;
prediction
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Abstract
Extension of SIR type models has been reported in a number of publications in mathematics
community. But little is done on validation of these models to fit adequately with multiple
clinical data of an infectious disease. In this paper, we introduce SEIR-PAD model to assess
susceptible, exposed, infected, recovered, super-spreader, asymptomatic infected, and
deceased populations. SEIR-PAD model consists of 7-set of ordinary differential equations
with 8 unknown coefficients which are solved numerically in MATLAB using an optimization
algorithm. Four set of COVID-19 clinical data consist of cumulative populations of infected,
deceased, recovered, and susceptible are used from start of the outbreak until 23rd June 2020 to
fit with SEIR-PAD model results. Results for trends of COVID-19 in GCC countries indicate
that the disease may be terminated after 200 to 300 days from start of the outbreak depends on
current measures and policies. SEIR-PAD model provides a robust and strong tool to predict
trends of COVID-19 for better management and/or foreseeing effects of certain enforcing laws
by governments, health organizations or policy makers.
Keywords: SARS-CoV-2; Coronavirus disease; COVID-19; Dynamics; epidemiological
model; GCC; SEIR-PAD model.

Introduction
The coronavirus was first observed in chickens in 1930 and no traces were observed in humans
until 1960. Seven type of coronaviruses to date were recognised which affected humans. Four
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In advanced oxidation processes (AOPs) operating in continuous mode, the flow rate and the concentration of
oxidants such as H2O2 at the mixing point of the influent must be controlled so that the oxidant residuals in the
effluent are minimized while the organic degradation is maximized. Designing a controller to regulate the
oxidant flow rate and therefore, its concentration at the mixing point of the photoreactor influent, needs the
determination of a reliable process dynamic model. In this study, a step testing technique is employed to
construct a dynamic model for the degradation of polyvinyl alcohol (PVA) in a UV/H2O2 continuous annular
photoreactor. The experimental design consists of preparing three initial PVA concentrations of 60, 280, and 500
mg PVA/L and conducting eight experimental tests for different inlet mass flow rates of H2O2 ranging from 0.336
to 125 mg H2O2/min. The process responses of pH solution and total organic carbon (TOC) are measured versus
time for different step changes of H2O2 inlet flow rates. Process dynamic models represented by transfer func
tions of the continuous UV/H2O2 photoreactor are determined from the collected input-output data using
graphical method, identification algorithm, and ARX (AutoRegressive with eXogenous) in Matlab environment.
The dynamic models predict the data trend quite well. Variations of the steady state gain demonstrate that the
PVA degradation in UV/H2O2 continuous photoreactor is a nonlinear process. Besides, the ARX algorithm
generates reliable dynamic discrete models that could be used to develop digital controllers for computer control
of the UV/H2O2 photochemical reactor.

Keywords:
AOPs
Polyvinyl alcohol
Process identification
Blackbox technique
ARX

1. Introduction
Conventional biological techniques are not sufficient to degrade
complex, non-biodegradable, and calcitrant organic compounds in
municipal and industrial wastewater streams. Therefore, many studies
have been conducted to evaluate the degradation of the refractory pol
lutants such as pharmaceutical products, detergents, and polymers in
wastewater streams [1–3]. Advanced oxidation processes (AOPs) are
becoming increasingly employed in the treatment of recalcitrant com
pounds that are resistant to conventional biological wastewater treat
ment [4–6]. In AOPs, UV light coupled with a powerful oxidant such as
hydrogen peroxide (H2O2) produces hydroxyl radicals (HO• ) that can
attack the long chains organic compounds in wastewater [7–9].
Hydrogen peroxide has been widely used as an oxidizer due to its
simplicity and low price without any sludge production [10–13]. For
instance, Harimurti et al. [1] used UV/H2O2 process successfully to
degrade nonbiodegradable alkanolamine in effluents of sweetening

processes in a refinery. Zotesso et al. [14] also investigated the degra
dation efficiency of hospital laundry wastewater using physiochemical,
coagulation, flocculation, anthracite filtration, and UV/H2O2 processes.
It was proven that UV/H2O2 can decrease the chemical oxygen demand
(COD) drastically compared to other treatment processes. Furthermore,
the treatment of aromatics as well as methyl tert-butyl ether (MTBE) in
industrial wastewaters was studied using UV/H2O2 process [15]. Our
own research group conducted several studies on photodegradation of
water-soluble polymers using UV/H2O2 and other methods of AOPs. For
instance, polyethylene oxide (PEO) and polyvinyl alcohol (PVA)
degradation were studied in a recirculating batch, fed-batch, and
continuous flow photoreactor using UV/H2O2 process [5–9,16,17].
Previous studies provided an insight on the experimental and theoretical
photodegradation of polymers and proposed photochemical kinetic
mechanisms and models while the design of a dynamic control system to
achieve an optimal H2O2 dosage has not yet been addressed in the open
literature. In addition, it was proven that there is an optimum dosage for
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Abstract: This study investigated the viability of establishing a monorail
network system in Kuwait as an additional means of transportation to the
current transportation systems. Two critical areas with high traffic demands
were identified through the collected traffic data at the major intersections
in these areas., These areas were Kuwait City (near the ministries area) and
Al-Blajat street (known as the Arabian Gulf street). Traffic data and Level
Of Service (LOS) of these areas were then analyzed using Synchro
software, supported by site suitability studies conducted using ArcGIS Pro
software. The most suitable locations of the proposed monorail systems
were obtained by identifying the major Points Of Interest (POIs) in these
areas. Synchro simulations of the systems with and without the monorail
systems were performed. The results showed that the level of service at
various intersections is improved, which can result in a significant
reduction of the traffic congestion in these areas. The study also targeted
different passengers and residents in the selected areas to evaluate the level
of acceptance of the monorail system as an alternative transportation
system in the state of Kuwait.
Keywords: Monorail, Level of Service, Traffic Congestion, Arid Climate,
Light Rail Transit

Introduction
Kuwait’s population is increasingly dependent on
cars as the main mode of transportation; this is due to
several factors, such as lack of maintenance of public
transport services and their subsequent perception as
‘unsafe’ and as an ‘inferior’ mode of transportation.
This, coupled with an explosion in the country’s
population due to increasing migration, has led to the
prevalence of severe traffic jam that spans for large
distances, which resulted in a large increase of travel
times in a small metropolitan area. Using public
transportation can help reduce the number of Single
Operator Vehicles (SOVs) which can help in solving the
traffic congestion problem. However, not all modes of
public transportation are viable in a country with high
records of temperature during the summer time. The
state of Kuwait has what is known as an arid climate.
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). In the summer
months, the country regularly experiences temperatures
exceeding 50C (122F) and was named the hottest place
on Earth in 2016, with temperatures reaching 54C
(130F) (Michaelson, 2017). These extreme weather
conditions present practical challenges to the Kuwaiti
population. As an example, walking to the nearest bus
station in the summer months can cause severe health
issues (e.g.; heat stroke and severe dehydration).
Solutions to traffic congestion has always been a subject
of political debate in Kuwait. A recent report indicated
that the Kuwait National Assembly’s Interior and
Defense Committee approved a proposal to suspend
issuing new drivers licenses to expatriates for one year as
a temporary solution to limit the number of personal
vehicles. In addition, the government decided to reduce
the subsidy on fuels to discourage SOVs and to promote
carpooling; this has not been effective. Although Kuwait
is keen to maintain the standards and conditions of its
roadway network, several factors have led to the inability
of the network to withstand the population’s traffic
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ABSTRACT: Knowledge of the minimum horizontal stress is not only a critical step in determining the full stress tensor, it also
provides essential information for hydraulic fracturing, sand production, safe mud weight window determination, reservoir
production behavior, and wellbore stability. A precise estimation of the in-situ minimum horizontal principal stress still represents a
significant challenge for the oil and gas industries. The main objective of the study is to generate a continuous profile of the minimum
horizontal stress throughout the depth directly from well logging data. An artificial neural network (ANN) was developed in such a
way that conventional well logging data [i. e., compressional wave transit times (DTCO), shear wave transit times (DTSM), density
(RHOZ), total porosity (PHIT), and gamma-ray (GR)] were the inputs and the minimum horizontal stress was the output based on
hydraulic fracturing, specifically leak-off test (LOT) and extended leak-off test (XLOT). This study clearly demonstrates how a datadriven approach combined with artificial neural networks (ANNs) are able to estimate a more-reliable continuous profile of the
minimum in situ stress, which can be applied in many approaches to the operational exploration and development operations.

1. INTRODUCTION
The in-situ stress field, i.e. principal stress magnitudes
and directions, together with mechanical properties of the
rock formation are key parameters in many aspects of oil
and gas exploration and production [1,2]. The in-situ
minimum horizontal stress is one of the principal stresses
in the reservoir that plays an important role in the
stimulation of reservoirs (e.g. design of hydraulic
fracturing) and stability analysis (e.g. evaluation of
wellbore stability during drilling and evaluation of
sanding potential of reservoir sand) [3-5]. Despite the
importance of the determination of minimum horizontal
stress, it has long been recognized that this is the most
difficult component of the stress tensor to estimate
accurately [6].
Generally, there are two approaches used to estimate the
in-situ minimum horizontal stress magnitude, namely
indirect and direct [7,8]. Unfortunately, there is
considerable uncertainty tied to the estimates of minimum
horizontal stress in most cases [9]. In the indirect method,
several models have been proposed including Terzaghi,

Anderson, Newberry, Huang and horizontal poro-elastic
strain models [10,11]. However, it has long been a
challenge to calculate a reliable estimate for the minimum
in-situ stress since all these models require a lot of data
such as the core data, overburden stress, pore pressure,
static Young’s modulus, Poisson’s ratio, and shear sonic
transit time [12]. On the other hand, the direct methods
involve direct stress measurements in some tests such as
the hydraulic fracturing and/or hydraulic testing of preexisting fractures [13,14]. This technique has been
suggested by the International Society for Rock
Mechanics (ISRM) as a method for rock stress estimation
at depth of several thousand meters from the surface [15].
However, these methods are expensive and timeconsuming, and even when conducted, special test
equipment and personnel qualification are essential for its
success. As a result, standard leak-off test (LOT) and
extended leak-off test (XLOT) have been used to measure
the minimum in-situ stress magnitude due to their
similarity to small volume hydraulic fracturing method
[16]. The LOT and XLOT are the techniques first
developed by the drilling industry, which are regularly
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ABSTRACT: Problems associated with wellbore instability are one of the main causes of high costs and operational challenges in
the oil and gas industry. Numerous geomechanical modeling techniques have been developed to address these issues. However, the
existing models are limited due to the fact that they fail to account for the inherent variability of the rocks’s mechanical and
petrophysical properties, as well as the uncertainty in the values for the rock properties and other critical input parameters. This paper
describes the adaptation of probabilistic techniques for performing a wellbore stability analysis in order to quantify the model
uncertainty and improve the predictions made. This technique involves the use of a probabilistic approach that captures uncertainty
in input variables through running a Monte-Carlo simulation to calculate the safe mud weight window as a probability distribution.
A sensitivity analysis is also carried out by using once at time method (OAT) to identify the most significant input parameters. Results
of the analysis illustrated that various uncertainties of input data based on measurement errors from well log tools are the main source
of uncertainty in some key influential parameters used in wellbore stability models. The methodology presented here can be used as
a pre-drilling design tool to predict optimal mud weight windows for a better drilling program.

1. INTRODUCTION
Drilling is an expensive and necessary operation for
petroleum and gas exploration (Asmaa et al., 2020). One
of the most critical challenges affecting drilling
operations is wellbore instability (Mansourizadeh et al.,
2016). When drilling starts through solid rock and the
drilling fluid replaces the removed rock, the equilibrium
of in-situ stresses around the borehole are disturbed,
which causes a stress concentration at the wall of the
borehole (Dahab et al., 2020). Hence, wellbore failure is
anticipated to begin there. In the case that the utilized mud
pressure (mud weight) does not counterbalance (less than)
the pore pressure in the permeable formation, formation
fluids enter the well, and even well blowout can be
expected. Thus, the pore pressure limit defines the
minimum mud weight required to maintain hydraulic
safety. In addition, if the pressure force from an
overbalanced drilling mud column is less than the
formation breakout pressure, borehole breakouts may
occur due to the fact that the mud pressure is not high
enough to support the rock on the borehole wall (Gholami

et al., 2016). On the contrary, if the hydrostatic pressure
of the drilling mud column exceeds the minimum
horizontal principal stress magnitude, the tensile
condition is dominant and the tensile failure may lead to
reopening the natural fractures or any other conductive
fissures existing around the borehole, which leads to loss
of drilling fluid (Mohammed et al., 2018; Ellafi et al.,
2020). Furthermore, if the hydrostatic pressure in the
wellbore exceeds the breakdown pressure of the
formation, tensile failure will occur in the intact rock and
drilling-induced tensile fracture (DITF) will begin in the
borehole wall (Abbas et al., 2019; Ellafi et al., 2019).
Such wellbore instability problems would result in loss of
time and occasionally equipment that may account for at
least 10% of the drilling costs (Aadnoy and Ong, 2003).
Due to the significance of this matter, maintaining a stable
borehole is one of the major tasks of drilling engineering
(Gholami et al., 2014). This is typically carried out using
a constitutive model to estimate the stresses around the
wellbore coupled with a failure criterion to predict the
ultimate strength of reservoirs rocks (Abbas et al., 2018a).
The input data which are used to estimate a safe mud
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Abstract. Guided waves are finding more applications for structural health monitoring of pipelines and other long, slender structures, particularly in the areas of
corrosion and crack detection. Bolted joints are widely used in engineering structures in oil and gas, aerospace and civil structures. In practice, pipes with bolted
joints are subjected to a variety of failure modes, including self-loosening, slippage, shaking, fatigue cracks and breakage. Guided waves technique is one of the
promising techniques for detecting various damage types in pipelines, such as fatigue crack, impact damage, notches, holes and imperfect bolted joints.
Guided waves technique for pipelines, involves transmitting guided waves along
the pipe length. Using this method a relatively large region of pipe can be inspected from a single location. The system has the ability to transmit waves from
a remote single location of the pipe and inspect inaccessible areas, such as road
crossings and insulated pipes without causing any damages. The technique is especially sensitive for detection of damage in pipes. This technique allows a rapid
screening of the all pipe; screening tools for fast assessment of large parts of installations shown to have a growing inspection potential.
However most of linear guided waves techniques rely on baseline data which is
the major drawback of the technique. In this paper a base line free approach is
used to detect the imperfect bolted joints in pipelines using nonlinear guided
waves. It is shown that imperfect joints generate contact acoustic non-linearity
(CAN) which is a good indicator. The study shows that nonlinear wave packs
carry important information about the quality of bolted joints in pipelines.
Keywords: Guided waves, Damage detection, Contact acoustic nonlinearity,
Pipelines, Bolted joints

1

Introduction

In the past few years, many studies focused on detecting damages using Lamb wave [1].
Conventional Lamb wave techniques focus on linear features of Lamb wave, such as
wave speed, amplitude of scattered wave and mode converted wave for damage detection [2]. However, most of the linear Lamb wave techniques rely on baseline data, which
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Abstract— This study examines the performance of solar
window films installed on double-glazed windows of typical
offices in actual working conditions in a hot and dry
climate. Passive thin films stuck interiorly on double-glazed
windows were used to affect various solar-optical impacts
including energy saving, UV reduction, and increased
thermal comfort. Real-time measurements of environmental
parameters, including temperature, humidity, and
luminous, were performed continuously in 5-minute
intervals over three summer months of June, July, and
August 2019 in Kuwait and data were stored automatically
through a WiFi system. Arduino-type microprocessors and
various temperature, humidity, Lux, and UV sensors were
assembled and programmed to transfer and store data in
real-time. Temporal and spectral analyses were conducted
to compare the effects of the window films on these
environmental parameters. It is evident that windows film
has good potential to decrease interior temperature and its
variability, to save energy and reduce CO2 footprints, to
save water by preserving interior humidity to level of
human comfort, to restrict the solar UV rays to minimum
level, and to reduce visual impacts of high solar luminous in
hot-dry climates. The benefits and drawbacks of the
selected windows film are discussed.
Keywords— Office buildings, solar energy, thin windows film,
thermal comfort, luminous, spectral analysis., building energy
and monetary savings, environmental benefits.

I. INTRODUCTION
The importance of reducing global energy consumption
have been highlighted in many research work due to
limited available fossil energy resources and drastic
environmental impacts such as climate change and global
warming [1,2]. To withstand global warming a huge
reduction in global CO2 emissions is eminently required,
978-1-7281-5641-5/20/$31.00 ©2020 IEEE

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 in buildings for both residential and
commercial buildings because these count nearly 40% of
total energy consumption by significantly improving the
energy efficiency of buildings [4]. In many countries,
there is growing number of establishments aiming at
reducing building energy consumption [5]. Transparent
surfaces, e.g. windows and skylight glazing, contribute to
a substantial part of this energy loss. In areas with hot
climates, an increase in cooling demands, i.e. increased
energy usage, due to overheating caused by high
radiation throughput is a common problem. A reduction
in the radiative heat transfer may lower cooling needs in
the summer and may also be beneficial with respect to
lower heating needs in the winter assuming that one can
keep the heat from radiating to the outside. To achieve
such building envelopes, with a passive reduction in
energy usage, low-emissivity (low-e) materials are of
large interest. Window films are a cheap and market
ready solution to reflect or absorb solar radiation in order
to reduce the cooling load and consequently lower energy
consumption of buildings. Window films do protect
against harmful effects of sun such as overheating,
fading, glaring and ultraviolet (UV) radiation. Window
films also enhance security and increase privacy and
visual privacy of the interior of building [6]. Some
advanced application such as reversible airflow windows,
tintable smart windows or solar energy control systems
showed to cause disturbance to residents and does not
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Abstract— The consumption of energy in the building sector
contributes substantially to greenhouse gas emissions. In
subtropical and hot-humid climates, typically cooling is
required in buildings year round to maintain a comfortable
indoor environment. The reduction of energy consumption, in
turn, reducing the production of greenhouse gases can be
achieved through effective operation of the built environment.
In order to move forward with the mitigation of climate
change, the impacts of rapid urbanisation need to be-offset.
Eco-roofs are one way to achieve this. The aim of this study is
to report the energy and cost savings, and achieving
environmental benefits of the implementation of eco-roofs in
subtropical climates. Eco-roofs use plants to improve roofs
performance, appearance or both. They fall into two main
categories, which are intensive and extensive green roofs. In
this study, an extensive rooftop greenery setup was used for
experimental data collection and comparison with non-green
roofs setup in a subtropical and hot-humid climate. From the
experimental data, it was found that the eco-roofs reduced the
cooling load by approximately 13.5% in such climate.
Keywords— Rooftop greenery systems, subtropical climate,
building energy and monetary savings, environmental benefits,
mitigation of climate change.

I. INTRODUCTION
The building sector is one of the largest energy
consuming sectors in the world. In subtropical and hothumid climates, the space conditioning, heating and cooling
accounts for a large percentage of total residential energy
consumption. There are enormous potentials to increase
energy efficiency of the buildings, however, a clear longterm governmental commitment, combined with welldesigned packages of efficiency policies reinforced by
adequate capacity for implementation is needed for
improving energy efficiency in buildings in most
countries. With high projected space cooling requirements in
buildings, there is a critical need to develop a thermally
efficient building for mainstream use; however, it is difficult
to overcome this challenge as further improvement of
currently used conventional building envelopes, construction
materials and methods have already been exhausted.
Potential options are to use alternative smart materials and
techniques such as bio phase-change materials and rooftop
greenery systems (RTGS) as house envelopes and to adapt
978-1-7281-5641-5/20/$31.00 ©2020 IEEE

solar thermal air conditioning systems. The main challenge
though is to understand the combined thermal behavior of
such materials and technologies. Until a predictive thermal
performance improvement of the abovementioned system is
scientifically proven, these materials and techniques will be
under-utilized by the stakeholders (builders and regulatory
authorities) for mainstream building. RTGS have a proven
impact on energy and thermal benefits in buildings [1].
Living roof systems in buildings have thermal, health,
environment and visual benefits [1,2]. They can reduce CO2
emissions (27% in summer and 19% in winter) from air
conditioning [3-6]. A study conducted at Michigan State
University in 2009 showed that the inclusion of living roofs
in Brisbane (Australia) could reduce at least 100,000 tons of
CO2 per year, equivalent to removing 909,880 cars from the
Australian continent [7]. While estimates of the cooling
effect of living roofs vary greatly according to climatic and
regional differences, reported cooling effects can be up to
20oC [8]. There are two main types of green roofs - intensive
and extensive. Intensive green roofs have a deep growing
medium, whereas extensive green roofs have a thin growing
medium. They can reduce the energy demands of internal
space conditioning by up to 20%, and hence greenhouse gas
emissions, through direct shading of the roof, evapotranspiration and improved insulation values [9]. Green roofs
delay runoff into the sewage system, thus helping to reduce
the frequency of combined sewage overflow events, a
significant environmental problem for many cities across the
globe. In this study, an experimental rooftop greenery system
was implemented and compared with an identical setup
without a rooftop greenery system.
II. MATERILAS AND METHODS
Two identical shipping containers were modified
similarly to resemble small office areas in the campus of the
Central Queensland University, Rockhampton, Australia.
Each has a 900 mm x 900 mm glass sliding window, a 1700
mm x 1950 mm glass sliding door, a packaged air
conditioning unit with data logger connected for recording
energy consumption, temperature and humidity sensors. One
was with an eco-roof, the other without.
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Abstract. This study aims to investigate the applicability of using waste materials produced in
Kuwait as partial replacements of conventional concrete materials in self-consolidating, highperformance concrete. Processed ceramic products, along with steel slag obtained from
electric-arc furnaces, were used as partial replacements of coarse and fine aggregate at various
dosages. The fresh and hardened properties of the concrete were then measured and compared.
Results have shown that using crushed ceramic products (in the form of sand-like and 3/16”
aggregates) increases the rate of strength gain as the concrete cures, while using electric-arc
furnace slag to replace 3/8” aggregates increases the compressive strength when compared to a
benchmark mix.

1. Introduction
Some of the most prominent industries in Kuwait are the sanitary ware production and the structural
steel production industries. The sanitary ware industry generates plenty of waste ceramics due to strict
internal quality control standards and given the brittle nature of finished ceramic products which can
be damaged during the manufacturing and transportation processes and are therefore rendered
useless.[1] The local structural steel industry uses electric-arc furnaces as opposed to conventional blast
furnaces, and therefore produces electric-arc furnace slag (EAFS) as a by-product. Although steel slag
has no use in the industry, it is known to have cementitious properties when pulverized. Studies have
shown that EAFS is characteristically harder and has a density that is approximately 20-25% higher
than blast furnace slag.[2] As these waste materials have no use, they end up in various landfills across
the country; this raises concerns over the state of the environment in Kuwait, and begs the question of
whether materials are produced and consumed in a sustainable way or not. Studies 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.[3] Additionally, the introduction of ceramic wastes in coarse and fine aggregate forms has
been shown to improve the fresh and hardened properties when introduced in a standard concrete
mix.[4] Self-compacting concrete is a relatively new category of high-performance concrete that is
characterized by its high workability that allows it to flow evenly through restricted sections,[5] enables
it to resist segregation, and allows for quicker casting compared to conventional concrete.[6] This study
aims to investigate the effects of introducing various waste materials (such as ceramic sand, ceramic
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Abstract— The SIR type models are built by a set of ordinary
differential equations (ODE), which are strongly initial value
dependant. To fit multiple biological data with SIR type equations
requires fitting coefficients of these equations by an initial guess
and applying optimization methods. These coefficients are also
extremely initial value-dependent. In the vast publication of these
types, we hardly see, among simple to highly complicated SIR type
methods, that these methods presented more than a maximum of
two biological data sets. We propose a novel method that
integrates an analytical solution of the infectious population using
Weibull distribution function into any SIR type models. The
Weibull-SIRD method has easily fitted 4 set of COVID-19
biological data simultaneously. It is demonstrated that the
Weibull-SIRD method predictions for susceptible, infected,
recovered, and deceased populations from COVID-19 in Kuwait
and UAE are superior compared with SIRD original ODE model.
The proposed method here opens doors for new deeper studying
of biological dynamic systems with realistic biological data trends
than providing some complicated, cumbersome mathematical
methods with little insight into biological data's real physics.
Keywords— Coronavirus disease, COVID-19; outbreak; SIR
model; epidemiological model; SIRD model; Weibull

I. INTRODUCTION
Since the outbreak of the novel coronavirus (COVID-19) in
Wuhan, China in December 2019, the world has experienced the
worst pandemic in history; not in terms of fatality but in the way
we have used to live and commute around world. Many
researchers and scientists from different discipline have made
efforts to better understand and manage the COVID-19
pandemic. On 15 June 2020, COVID-19 infectious was reported
8,066,465 cases with 437,295 deaths and 4,174,782 recovered
in 215 countries worldwide [1]. Accurate prediction of COVID19 dynamics is highly crucial for the governments and health
organizations to better management of the situation. Exact
solutions of SIR model were reported in a number of
publications; although, these solutions hardly fit with actual data
from a pandemic. Bohner et al. [2] provided a nice article on
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Bailey’s [3] SIR model's exact solution. In such methods, the
recovered (R) population is ignored when solving susceptible
(S) and infectious (I) equations; hence, we couldn’t fit the
COVID-data with the explicit formulations provided. Harko et
al. [4] have reported exact solutions to SIR model considering
birth and death rates; yet no actual epidemic data were tested
with these solutions. Shabbir et al. [5] and Maliki [6] have both
reported exact solutions to SIS and SIR original ODE equations
reported by Kermack and McKendrick [7]. These special
models included (S) and (I) equations only.
In this paper, we consider SIRD model, which considers
susceptible (S), infected (I), recovered (R), and deceased (D)
ordinary differential (ODE) equations. Providing a formulation
for infectious population using the Weibull function, we can
easily find all explicit solutions to the rest of the equations
without the need to solve ODE. The present formulation
provides fast and robust solutions to SIRD equations and can be
used to optimize the highest prediction of an
epidemic/pandemic. The goodness of fit to the Weibull-SIRD
model for COVID-19 data in Kuwait and UAE is examined
using the determination coefficient (R2). Results of COVID-19
dynamics are discussed for Kuwait and UAE, and the prediction
capability of the new model is presented, and conclusions are
drawn..
II. MATERIALS AND METHDOS
A fast and robust mathematical model solution to any new
pandemic outbreak such as COVID-19 is required to reduce
disastrous consequences and equip with appropriate measures.
COVID-19 indicated the gap on human fragility in tackling
biological crisis. Here, we first provide the formulation of SIRD
model base on susceptible, infected, recovered, and deceased
population [8, 9].
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Abstract— Extension of SIR type models has been reported in
a number of publications in mathematics community. But little is
done on validation of these models to fit adequately with multiple
clinical data of an infectious disease. In this paper, we introduce
SEIR-PAD model to assess susceptible, exposed, infected,
recovered, super-spreader, asymptomatic infected, and deceased
populations. SEIR-PAD model consists of 7-set of ordinary
differential equations with 8 unknown coefficients which are
solved numerically in MATLAB using an optimization algorithm
to fit 4-set of COVID-19 clinical data consist of cumulative
populations of infected, deceased, recovered, and susceptible.
Trends of COVID-19 in Trends in Gulf Cooperation Council
(GCC) countries are successfully predicted using available data
from outbreak until 23rd June 2020. Promising results of SEIRPAD model provide insight into better management of COVID-19
pandemic in GCC countries.
Keywords—
Coronavirus
disease;
outbreak
model;
epidemiological model; COVID-19; prediction; dynamics; gulf
cooperation council; SEIR-PADC model

I. INTRODUCTION
Epidemiological models had shown to be essential in modeling,
analysis and projection of the pandemics. In 2012, the Middle
Eastern respiratory syndrome coronavirus (MERS-CoV) was
reported with largest impact in Saudi Arabia, United Arab
Emirates, and South Korea which caused more than 35%
mortality rate among infected people with fever, cough, and
shortness of breath [1, 2]. This raised concerns in the largest
gathering event (Hajj) due to super-spreaders population from
the locals infected by MERS-CoV. Alasmawi et al. [3] studied
MERS-CoV by an extended SIR model with 5 set of ordinary
differential equations for two main subcategories: local
population and non-local pilgrims. The 5 set of population
include susceptible (S), infected (I), super-spreaders (P),
recovered (R), and hospitalized (H). Their study focused on
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finding mathematically the re-production number (R0) and they
model coefficients merely found from literature. Kim et al. [4]
studied MERS-CoV which caused the major outbreak in South
Korea in 2015. They used a similar extended SIR model as [3]
except with 6 set of ordinary differential equations adding
asymptomatic infected population (A) with emphasis in
determining transmission rates using estimation or literature.
Only one set of clinical data on cumulative incidence numbers
were used for model validation suggesting that the super
spreader population caused initial large reproduction number.
They concluded preventive measures such as intensive
lockdown and quarantine hospitalized cases had major impact
on stopping spread of the MERS-CoV outbreak.
Ndaïrou et al. [5] have recently applied the same extended
SIR type model introduced in [3, 4] for studying outbreak of
COVID-19 in Wuhan, China with emphasis in stability of their
model with 8 set of ordinary differential equations including
mortality rates. They fitted their model with only two set of
clinical data including confirmed daily cases and confirmed
daily death cases in Wuhan, China. They estimated model
coefficients with values so that a reproduction number below the
value of one is obtained. The SIR type models are usually
designed for fitting with cumulative clinical data than daily data.
More recently, Xue et al. [6] developed a 7 set of equations SIR
type model using a transmission network to fit COVID-19
clinical data in Wuhan (China), Toronto (Canada), and the Italy.
They used an optimization algorithm (MCMC) to fit coefficients
of 7 set of ODE equations. They compare only their model with
two set of clinical data, i.e. confirmed total infected cases and
confirmed active infected cases.
Observing the above studied literature, it is not clear why 5
to 8 set of ordinary differential equations are used to only fit with
one or maximum two clinical data. From recent COVID-19 data,
it can be easily seen that at least 5 set of different clinical data
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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 30% 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). The EnergyPlus and DesignBuilder
software are used to simulate the building with different types of solar window 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/exterior office walls during three months of summer 2019. From
the calibrated results of simulations for one floor of the ACK building, 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. 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 solar heat and reduces UV radiation by 95%, can save energy, reduce carbon
footprints, and provide more thermal 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 CO2 footprints,
increase energy efficiency, use renewable and other resources, replace carbon fuels with hydrogen, and more.
Buildings use about 30% of worldwide energy consumption and are responsible for 25-40% greenhouse gas
emissions (IPCC 2007). In Europe,
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Abstract—Susceptible-infectious-recovered-deceased (SIRD)
model is an essential model for outbreak prediction. This paper
evaluates the performance of the SIRD model for the outbreak of
COVID-19 in Kuwait, which initiated on 24 February 2020 by five
patients in Kuwait. This paper investigates the sensitivity of the
SIRD model for the development of COVID-19 in Kuwait based
on the duration of the progressed days of data. For Kuwait, we
have fitted the SIRD model to COVID-19 data for 20, 40, 60, 80,
100, and 116 days of data and assessed the sensitivity of the model
with the number of days of data. The parameters of the SIRD
model are obtained using an optimization algorithm (lsqcurvefit)
in MATLAB. The total population of 50,000 is equally applied for
all Kuwait time intervals. Results of the SIRD model indicate that
after 40 days, the peak infectious day can be adequately predicted.
Although error percentage from sensitivity analysis suggests that
different exposed population sizes are not correctly predicted.
SIRD type models are too simple to robustly capture all features
of COVID-19, and more precise methods are needed to tackle the
correct trends of a pandemic.
Keywords— Coronavirus disease, COVID-19, outbreak model;
compartmental model; epidemiological model

I. INTRODUCTION
Since the outbreak of COVID-19 in Wuhan, China, in
December 2019, 215 countries worldwide reported the
pandemic cases of COVID-19 summing total 9,655,329
diagnosed cases, total 488,136 death cases, and total 5,244,462
recovered cases by 26 June 2020 [1]. Kuwait reported a total of
42,788 diagnosed, current 9,082 under treatment, 152 critical,
339 deceased, 33,367 recovered, and 23 quarantined on 26 June
2020 by the ministry of health (MOH) [2]. Kuwait government
have already removed full lockdown except for some highly
susceptible areas and taken steps to ease on most of the closures
across the country. Accurate prediction of COVID-19
development is proved to be very difficult in many countries due
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to unstable trends of the pandemic in these countries. To show
the uncertainty of SIRD prediction on the dynamics of COVID19 [3], we have assessed an optimized SIRD model based on
time intervals of COVID-19 developments.
In this paper, we have used SIRD model optimized by an
optimization algorithm (lsqcurvefit) in MATLAB for fitting the
model with COVID-19 data for several consequence time
intervals in Kuwait. We have calculated the goodness of fit using
the coefficient of determination (R2). The sensitivity of results
on the size of COVID-19 days of data are presented and
discussed for the pandemic outbreak in Kuwait, and conclusions
of the work are drawn.
II. MATERIALS AND METHDOS
SIR model is the simplest model used in epidemic/pandemic
studies, which is expressed by a set of consequence ordinary
differential equations (ODE) introduced by Kermack and
McKendrick [4]. Details of 3 sets of ODEs can be found in
numerous publications based on susceptible (S) cases, active
infected cases (I), and removed cases (R) (including recovered
and death) [5, 6].
A. SIRD Model
We used SIRD model which includes one more equation on
number of death (D) as follows [7]:

𝑆̇ = −
𝐼̇ =

𝛽
𝐼𝑆
𝑁

𝛽
𝐼𝑆 − (𝛾𝑅 + 𝛾𝐷 )𝐼
𝑁
𝑅̇ = 𝛾𝑅 𝐼
𝐷̇ = 𝛾𝐷 𝐼
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Abstract— Eruption of COVID-19 patients in 215 countries
worldwide have urged for robust predictive methods that can
detect as early as possible size and duration of the contagious
disease and also providing precision predictions. In many recent
literatures reported on COVID-19, one or more essential parts of
such investigation were missed. One of crucial elements for any
predictive method is that such methods should fit simultaneously
as many data as possible; these data could be total infected cases,
daily hospitalized cases, cumulative recovered cases and deceased
cases and so on. Other crucial elements include sensitivity and
precision of such predictive methods on amount of data as the
contagious disease evolved day by day. To show importance of
these aspects, we have evaluated the standard SIRD model and a
newly introduced Gaussian-SIRD model on development of
COVID-19 in Kuwait. It is observed that SIRD model quickly pick
up main trends of COVID-19 development; but Gaussian-SIRD
model provides precise prediction at longer period of time.

predictive capabilities of this method by employing optimization
techniques. However, there are a limited exact solution to SIR
model in simplified forms. Bailey [3] provided a simplified form
of SIR equations. Bohner et al. [4] reported exact solution to
Bailey’s model of SIR equations. In his work, recovered
population is not considered in susceptible and infection
equations. Harko et al. [5] considered birth and death rates in an
exact solution to SIR model; however, the validity of their
method was not evaluated against actual epidemic data. Maliki
[6] and Shabbir et al. [7] reported separately exact solutions to
some simplified SIS and SIR equations. These simplified
models do not include the removed populations and only
consider susceptible and infected populations.

Keywords— Coronavirus disease, COVID-19, outbreak model;
Gaussian-SIRD model; SIRD model; epidemiological model

I. INTRODUCTION
COVID-19 outbreak was first reported as contiguous disease
created by novel corona virus in Wuhan, China in late December
2019. Soon after, the world has faced with the most rapidly
transmitting pandemic disease which halted our normal way of
living with 11,312,265 infected and 531,257 deceased cases
worldwide on 5th July 2020 [1].
Quick and precise prediction of endemic/pandemic
contagious diseases dynamics is very important for health
authorities and governments to tackle the disease in the most
efficient and economical way. COVID-19 have caused many
businesses broken down and several million people worldwide
out of their jobs. SIR model is well known and widely used
method introduced by Kermack andMcKendrick [2] in
epidemiological studies. SIR method is based on 3-set of
ordinary differential equations expressing susceptible, infected,
and removed populations in a community with constant total
population. SIR model assumes that sex, age, social behaviour,
and similar factors has no effects on development of a
contagious disease. Exact solutions to SIR model may improve

In the present work, SIRD model consist of susceptible,
infected, recovered, and deceased populations correspond to 4set of ordinary differential equations (ODE) are considered. In
the new Gaussian-SIRD model, a Gaussian function is assumed
for infected population; hence, 4-set of explicit analytical
solutions are found for SIRD populations. MATLAB
optimization are applied to fit the SIRD and Gaussian-SIRD
models with COVID-19 data in Kuwait. Goodness of fit
functions for both methods were evaluated using the coefficient
of determination (R2). Sensitivity and precision of both methods
are compared for COVID-19 development in Kuwait and
advantageous and pitfalls of each method are discussed and
conclusions of this study are drawn.
II. MATERIALS AND METHDOS
To tackle a pandemic, correct evaluation of transmission and
growth rates of disease and affected populations are essential.
SIR model is the widely used method in epidemiology studies.
In SIR type models, total population size is considered constant
during an endemic/pandemic. SIR model does not consider
human factors including sex of patients, age and social
behaviour of patients, and also location of infected cases. These
are shortcomings of SIR model for predicting pandemics such
as COVID-19 for which strong dependency observed in
individual age or sex and social behaviour [8, 9].
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Abstract—On 30 July 2020, a total number of 301,530
diagnosed COVID-19 cases were reported in Iran, with 261,200
recovered and 16,569 dead. The COVID-19 pandemic started with
2 patients in Qom city in Iran on 20 February 2020. Accurate
prediction of the end of the COVID-19 pandemic and the total
number of populations affected is challenging. In this study,
several widely used models, including Richards, Gompertz,
Logistic, Ratkowsky, and SIRD models, are used to project
dynamics of the COVID-19 pandemic in the future of Iran by
fitting the present and the past clinical data. Iran is the only
country facing a second wave of COVID-19 infections, which
makes its data difficult to analyze. The present study's main
contribution is to forecast the near-future of COVID-19 trends to
allow non-pharmacological interventions (NPI) by public health
authorities and/or government policymakers. We have divided
the COVID-19 pandemic in Iran into two waves, Wave I, from
February 20, 2020 to May 4, 2020, and Wave II from May 5, 2020,
to the present. Two statistical methods, i.e., Pearson correlation
coefficient (R) and the coefficient of determination (R2), are used
to assess the accuracy of studied models. Results for Wave I
Logistic, Ratkowsky, and SIRD models have correctly fitted
COVID-19 data in Iran. SIRD model has fitted the first peak of
infection very closely on April 6, 2020, with 34,447 cases (The
actual peak day was April 7, 2020, with 30,387 active infected
patients) with the re-production number R0=3.95. Results of Wave
II indicate that the SIRD model has precisely fitted with the second
peak of infection, which was on June 20, 2020, with 19,088 active
infected cases compared with the actual peak day on June 21, 2020,
with 17,644 cases. In Wave II, the re-production number R0=1.45
is reduced, indicating a lower transmission rate. We aimed to
provide even a rough project future trends of COVID-19 in Iran
for NPI decisions. Between 180,000 to 250,000 infected cases and a

death toll of between 6,000 to 65,000 cases are expected in
Wave II of COVID-19 in Iran. There is currently no analytical
method to project more waves of COVID-19 beyond Wave II.
Keywords— Coronavirus disease, COVID-19, SARS-CoV-2,
outbreak model, compartmental model, epidemiological model

I. INTRODUCTION
Severe acute respiratory syndrome coronavirus 2 (SARSCoV-2) which is responsible for novel coronavirus disease
(COVID-19) was first observed in Wuhan-China in late
December 2019 [1,2]. By 4 June 2020, COVID-19 was spread
worldwide in 215 countries with 6,638,912 infected cases,
3,204,292 recovered, and 389,816 deceased cases [3]. The
outbreak of COVID-19 in Iran was first observed in the City of
Qom, a pilgrims’ center in Iran, which promptly extended to
Tehran. Tehran, the Capital of Iran, is currently the center of
outbreaks [4]. The study by Ahmadi et al. [4] suggested the
dense population in Tehran and nearby cities stemmed from high
initial growth rates of 36.3 to 161.6 in Iran. The Iranian
government then implemented measures on banning movement
between densely populated provinces and cities as an effective
method to reduce the spread of the COVID-19 outbreaks. The
maximum infection day was 3,186 cases on 30 March 2020. On
31 May 2020, 151,491 individuals were reported to be infected.
Among them, 118,848 recovered, and 7,804 died in Iran [3].
Lin et al. [2] applied several predictive models, including
Gompertz, Logistic, Bertalanffy, and Gompertz, to study
COVID-19 in China. Roda et al. [5] explained why it is hard to
predict a pandemic from a mathematical point of view. Zhang et
al. [6] studied the duration and outbreak of COVID-19 in several
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ABSTRACT
A hybrid solar chimney/photovoltaic power plant (HSCPP) is a cogeneration system that simultaneously
generates heat and electricity. This study proposed a conﬁguration of a solar chimney integrated with photovoltaic cells to enhance the utilization of solar energy and increase the efﬁciency of the system. When solar
irradiation passes through a PV module, part of the energy is converted into electrical energy while the rest is
converted into heat that is dissipated to the air channel. The heated air moves up by buoyancy effect towards
the chimney is further accelerated using a convergent nozzle where its energy is converted into mechanical
energy by a wind turbine. On the other hand, the natural draft of air can be utilised for cooling the PV panel
which may increase its efﬁciency and hence the power output. A mathematical model is developed based on
momentum, energy, and continuity equaion in the collector and the chimney to predict the velocity, temperature, power output, and efﬁciency. It is found that the integration of solar chimney with a PV panel resulted in
an average reduction of the PV surface temperature by ∼ 5.5◦ C with a hybrid efﬁciency of two orders higher
than the that of a conventional solar chimney.

KEY WORDS: Solar chimney, Natural convection, Photovoltaic cells, Modelling, Solar energy

1. INTRODUCTION
The power generation in the world is heavily relying on fossil fuels such as natural gas, coal or oil which is
damaging the environment and nonrenewable. Therefore, utilizing renewable energy sources, like solar energy, to support conventional sources is necessary to reduce the impact of emission from electricity generation.
Electric power can be generated by the direct conversion of sunlight to electricity using photovoltaic or indirect using solar thermal systems which include parabolic trough system and solar chimney power plant[2, 10].
However, low energy conversion efﬁciencies, high investment cost and longer payback periods are the main
disadvantages of the solar power generating that prevent the widespread use of these systems [6]. One of the
approaches to overcome these problems is a hybrid system that combines two different solar power systems
e.g., solar chimney and photovoltaic cells[1, 6].
The concept of solar chimney power technology was ﬁrst proposed in the late 1970s by Jörg Schlaich [8]
and tested on a pilot plant in Manzanares, Spain in 1980s. Solar chimney power plant (SCPP) utilises the
concept of converting solar radiation from the sun into electricity using three principles: Greenhouse effect,
the rising tower and wind turbine generator. The air is heated inside the collector which traps solar energy by
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