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Scientific and Technical Research Association (STRA) is an international 

community of researchers, practitioners, students, and educationists for the 

development and spread of ideas in the field of science and technology. 

STRA is promoted by Eurasia Research. STRA aims to bring together 

worldwide researchers and professionals, encourage intellectual 

development, and treat opportunities for networking and collaboration. These 

objectives are achieved through academic networking, meetings, conferences, 

workshops, projects, research publications, academic awards, and 

scholarships. 

The driving force behind this association is its diverse members and advisory 

board, who provide inspiration, ideas, efforts and drive collaborations. 

Scholars, Researchers, Professionals are invited to become a member of 

STRA and join this ever-growing network, working for benefit of society and 

research with the spirit of sharing and mutual growth. 

 

Salient Features: 

• 15000 + and growing network of professionals 

• Professional and Experienced team 

• Conferences in Asia, Europe & Africa 

• Events at reputed institutes and grand venues 

• Lifetime membership 

• Strong Social Media Platform for networking 

• Young Researcher Scholarships 

• Research publication in international journals 
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Preface: 

Scientific & Technical Research Association (STRA) is a conglomeration of academia and 

professionals for promotion of research and innovation, creating a global footprint. STRA aims 

to bring together worldwide researchers and professionals, encourage intellectual development 

and providing opportunities for networking and collaboration. These objectives are achieved 

through academic networking, meetings, conferences, workshops, projects, research 

publications, academic awards and scholarships. STRA strives to enrich from its diverse group 

of advisory members. Scholars, Researchers, Professionals are invited to freely join STRA and 

become a part of a diverse academic community, working for benefit of academia and society 

through research and innovation.  

For this conference around 40 Participants from around 11 different countries have submitted 

their entries for review and presentation. 

STRA has now grown to 16,450 followers and 9500 members from 85 countries. 

Membership in our scholarly association STRA is chargeable. 

List of members: https://straweb.org/membership/list-of-members/ 

Membership Application form link: https://straevents.org/membership?association=stra 

Proceedings is a book of abstracts, all the abstracts are published in our conference proceedings a 

day prior to the conference. 

You can get our conference proceedings at: https://straweb.org/conference/proceedings/ 

We hope to have an everlasting and long-term friendly relation with you in the future. 

In this context we would like to share our social media web links: 

https://www.facebook.com/eurasiaresearch/ 

You will be able to freely communicate your queries with us, collaborate and interact with our 

previous participants, share and browse the conference pictures on the above link. 

Our mission is to make continuous efforts in transforming the lives of people around the world 

through education, application of research & innovative ideas. 

Editor: Dr. Anupam Krishna 
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His interested areas of research are thin films, optoelectronics, solar cells, ground 

water, gravitation and bio-geo-physics. In these research areas he has published 26 

research papers in national / international journals and presented 24 research 

papers in national / international conferences. Dr More is Research Guide (Ph.D.) 

of Solapur University, Solapur in subject of Physics. He is associated with many 

Journals as Reviewer / Associate Editor / Editor / Executive Editor / Editorial 

Board Member. He has delivered Invited Talks / plenary speech / Key Note 

Address at various International Conferences. He worked as Convener of 

International Conference at BMIT, Solapur, India. He is a member of “World 

Association for Scientific Research and Technical Innovation (WASRTI), Life 

member of Indian Society for Technical Education (ISTE) AND Life Member of 

Institute of Scholar (InSc). Dr More awarded “Research Excellence Award 2020 

by Institute of Scholar, Bengaluru, India. 
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author for exhibitions at China Institute, Asia Society, the Metropolitan Museum, Japan Society, Chicago 

Art Institute, Smart Museum, and the Penn Museum. She is on the Board of the Society of Architectural 

Historians. Steinhardt won both the Distinguished Teaching of Art History Award from the College Art 

Association and the Provost's Award for Distinguished Ph. D Teaching and Mentoring from Penn in 2019.  

In 2021 she was the Alice David Hitchcock Book Award from the Society of Architectural Historians for 

Chinese Architecture: A History. 
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Experimental Investigation of Local Scour Around Trunk Section of Rubble Mound 
Breakwater in Case of Broken and Unbroken Waves 

 
Muhammed Ikbal Tortumluoglu 

The Graduate School of Natural and Applied Sciences, Dokuz Eylul University, Izmir, Turkey 
 

Abstract 
Stability losses caused by the scour can lead to significant repairing cost increases in coastal 
structures. Sumer and Fredsøe (2002) describe the situation caused by the scour in the 
coastal structures as " Scour is a threat to the stability of coastal structures " (p. 6). These 
structures may be pipelines, bridges, breakwaters, group piles, offshore platforms, etc. The 
risk of the scour causing stability losses around coastal structures makes the scour a 
phenomenon worth examining. Since the scour can destroy the other coastal structures such 
as breakwaters, it makes the scour an important phenomenon. The scour in the literature is 
examined in two different parts of the breakwater as trunk and head sections. Most of the 
studies were conducted on the trunk section. In this sense, this paper aims to investigate the 
scour process in the trunk section of the rubble-mound breakwater for broken and unbroken 
wave cases experimentally. Time-dependent scour depth and wave measurements were 
obtained with the help of ultrasonic devices. These devices work on the principle of high-
frequency sound waves. The experiments were carried out by changing three different 
median grain diameter sand materials (0.23 mm, 0.55 mm, 1.85 mm), two different 
breakwater surface slopes (1:1.5 and 1:1.75), and five different regular waves (1.7 s, 2.0 s, 
2.3 s, 2.7 s, 3.1 s). As a result of the experiments, there is a notable decrease in local scour 
when the waves are broken. 
Keywords: Rubble Mound Breakwater, Trunk Section, Broken Waves, Unbroken Waves, 
Local Scour, and Experimental Study. 
INTRODUCTION 

Breakwater structures built to create a calm water level can be damaged as a result 
of the scour effect, resulting in high repairing costs. In the trunk and head sections of these 
structures, scour and deposition occur with the effect of waves and currents. As a result of 
the scour, stability problems and damages can be occurred. For this reason, it is crucial to 
examine the scour that occurs around the breakwaters. In the scope of this paper, the local 
scour in the trunk section is examined for the broken and unbroken wave conditions. 

Breakwaters can be divided into many classes according to their shapes, the 
materials they are made of, their purpose of use, and their appearance in the plan. Foremost 
among them, the rubble mound breakwater is the most built in our country and the world. 
One of the important factors that make these breakwaters to be preferred is that the stone 
material to be used in the construction of the rubble mound breakwater is close to the 
construction site which means lower construction costs. Examining the stability losses that 
may occur due to local scours in these structures, which were built to create a calm water 
level, is of great importance in reducing the repair costs.   

In the present study, the experiments were carried out by changing three different 
median grain diameter sand materials (d50 = 0.23 mm, d50 = 0.55 mm, d50 = 1.85 mm), two 
different breakwater surface slopes (1:1.5 and 1:1.75), and five different wave periods (1.7 s, 
2.0 s, 2.3 s, 2.7 s, 3.1 s). Those experiments showed that the scour reduced significantly in 
the case of the wave broken case compared to the unbroken case. All experiments were 
carried out in regular wave effect. Additionally, the scour occurs in two different stages as 
scour development and equilibrium stage as a result of the experiments.  
EXPERIMENTAL SET-UP AND METHODOLOGY 
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The experimental study was carried out in an existing open-wave channel with a 
length of 33 m, a width of 3.6 m, and a depth of 1.2 m. The experimental studies were 
carried out in the channel of Dokuz Eylul University, Hydraulics Laboratory. In the open sea 
part of the open channel, a plunger-type wave generator was used to form regular waves 
with different heights and periods. A schematic view of the channel in which the 
experiments were carried out, is shown in Figure 1. It can be seen that regular waves created 
by the wave generator are broken on the ramp and then affect the breakwater. The 
unbroken wave experiments were carried out before the ramp was placed in the same 
channel.  

Before each experiment, some seabed materials with the thickness of d50 = 0.23 mm, 
d50 = 0.55 and d50 = 1.85 mm were located in the surroundings of the breakwater without 
any compaction process. After each experiment, the surface of the disturbed bed was 
arranged to create a horizontal surface. The seabed materials used in the experimental 
studies are quartz sand and have a uniform distribution. The median grain diameters of the 
sands used in the experiments are as follows: d50 = 1.85 mm, d50 = 0.55 mm, and d50 = 0.23 
mm for large, medium and small grain sizes, respectively.  

 

Figure 1. Profile and plan view of the trunk section of the breakwater. 

Two different measuring devices, UVP and ULS, were used in the experimental studies. 
These instruments work on the principle of high-frequency sound waves. ULS (Ultrasonic 
Level System) device and USS (Ultrasonic Sound Sensor) sensor were used to determine the 
characteristics of the regular waves produced by the wave generator. The sensors are 
positioned so that they are perpendicular to the bottom of the canal and do not enter the 
water. The sensors are connected to the main device, the ULS, and measure according to the 
sound wave principle. High-frequency sound waves are sent to the water surface by the 
sensors. Then, the sound waves reflected back to the sensors can be detected and the 
vertical distance between the water surface and the tip of the sensor can be measured. 
Then, the obtained measurements are transferred to the computer simultaneously. 

Another measurement tool is the UVP (Ultrasonic Velocity Profiler) device and its 
integrated sensors. With the help of this device, which works based on the principle that 
high-frequency sound waves hit a moving particle in the liquid and return repeatedly, the 
flow velocities along the profile are determined in any cross-section. By using UVP sensors, 
time-dependent ground movements (scour / deposition) are recorded sensitively. With the 
help of the UVP device and its associated sensors, scour/deposition depth measurements 
were successfully carried out. The validation of this UVP device was already carried out and 
published in Guney et al. (2013). The positioning of the devices is shown in Figure 2.  
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Figure 2. Location of the ultrasonic devices during the experiments. 

DISCUSSION 
As a result of the experiments, the decrease in the maximum scour depths in the case of 
broken waves can be seen in Table 1. There is an approximately 77 percent decrease in the 
maximum scour depth for Test 1. Smax = 5.19 mm for the broken wave case, Smax = 23.02 mm 
for the unbroken wave case. Similarly, Test 2 and Test 3 show a dramatic reduction in the 
maximum scour depths. This situation should be taken into consideration in the design 
process. In this way, damages to the breakwater can be minimized by reducing the incoming 
wave effect.  
Table 1. The maximum scour depths for three of the experiments. 

Test 
Numbe
r 

d50 

(mm
) 

Wave 
Period ‘TW’ 
(s) Slope 

Smax (mm) in the 
case of broken waves 

Smax (mm) in the case of 
unbroken waves 

1 1.85 3.1 1:1.75 5.19 23.02 

2 1.85 2.3 1:1.75 0.00 17.04 

3 1.85 2.7 1:1.75 9.94 27.17 

The time-dependent scour depths obtained from the UVP devices in the case of the 
broken and unbroken wave case, are given in between Figure 3 and Figure 5. The unbroken 
wave data in those figures belong to the experimental studies performed in the same 
channel previously. This means the time-dependent variation of the scour for both cases was 
obtained by the same method. There is a significant reduction in scour depths in the case of 
the broken wave case compared to the unbroken wave case as can be seen in between 
Figure 3 and Figure 5. Since the broken of waves causes a significant reduction in scour 
depth, it will be beneficial to pay attention to this situation in the construction process of 
breakwaters. In addition, the numbers greater than zero represent “scour”, while the 
numbers less than zero represent “deposition” in those figures. As can be seen in those 
figures, experimental measurements took approximately one hour.  
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Figure 3. Time-dependent scour depths in the case of broken and unbroken waves.  

 

Figure 4. Time-dependent scour depths in the case of broken and unbroken waves.  
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Figure 5. Time-dependent scour depths in the case of broken and unbroken waves.  
CONCLUSION 
In this experimental study, local ground movements were examined as a result of the broken 
and unbroken wave effect around the trunk section of a rubble-mound breakwater. The 
experiments were carried out for two different surface slopes with two different sand 
materials, and five different wave periods. The waves produced by the wave generator were 
broken with the help of the ramp. Consequently, it was observed that scour reduced 
significantly in the case of the wave broken case compared to the unbroken case. 
Furthermore, the scour occurs in two different stages as scour development and equilibrium 
stage as a result of the experiments. 
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Abstract 
Negative pressure of liquids is expected to inactivate bacteria by the pressure which is much 
lower in magnitude than positive pressure. Nevertheless, the pressure is difficult to be 
generated experimentally due to cavitation through heterogeneous nucleation. In order to 
check the expectation, a metal Berthelot tube was newly developed, solutions including 
bacillus subtilis experienced negative pressures repeatedly, and numbers of colonies were 
counted by an agar dilute plate method. Results indicated that numbers of colonies which 
experienced negative pressures were less than those for non-treatment, and reduction rates 
increased with numbers of repetition. A new means of inactivation of bacteria without any 
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chemical compounds was found. 
Keywords: Negative Pressure of Liquid, Berthelot Method, Cavitation, Inactivation of 
Bacteria 
1. Introduction 
Negative pressure of liquids has been important basically in fields of science and technology. 
For example, it has been said that the environmental stress cracking of the polymers is 
caused by increases in mutual solubilities between polymers and liquids as their non-
solvents which undergo negative pressures (Okamoto & Ohde, 1986). However, studies on 
negative pressures have not been reported in comparison with those on positive pressures. 
The reason is that since liquids under negative pressures are thermodynamically metastable, 
the liquids tend to form cavities through heterogeneous nucleation. The phenomenon is 
called cavitation. 

Of a few experimental methods, a Berthelot method using a metal tube seems to 
have potential as a means of studying liquid behavior under negative pressure though it may 
have some drawbacks (Ohde et al., 1989a). The reason for the potential is that the method is 
capable to generate static negative pressure for not too small liquids in volume enclosed in a 
solid metal. Hence, metal Berthelot tube techniques for generating negative pressures up to 
ca. -20 MPa for water and some organics of ca. 1 cm3 have been developed (Ohde et al., 
1993) and has contributed to reveal properties such as phase diagrams including negative 
pressure regions of thermotropic liquid crystals (Ohde et al., 2008). 

An interesting stability diagram for a kind of bacteria has been reported in a 
biological system (Smeller, 2002). The diagram of E. Coli. seems to be partly elliptical in a 
positive pressure-temperature plane for a lack of a negative pressure region of the plane 
(Imre, 2002). The bacteria are inactive out of the elliptical region in a sense that a number of 
the bacteria decreases by two orders of magnitude within 5 min. The elliptical bottom seems 
to be in a negative pressure region which is much more accessible. To authors’ knowledge, 
there have been no studies on inactivation of bacteria in negative pressure regions. 

Hence, in order to investigate inactivation effects of negative pressures, a solution 
including a kind of bacteria, that is Bacillus subtilis, was exposed to negative pressures as a 
sample liquid in a metal Berthelot tube, and a number of bacteria colonies were counted by 
an agar dilute plate method. 
2. Experiment 
A metal Berthelot method generates static negative pressure through an alternative heating 
and cooling procedure of a sample liquid sealed in a chamber of a solid metal tube over an 
appropriate temperature range (Ohde et al., 1989b) as shown in Figure 1. Since a coefficient 
of thermal expansion of the liquid is higher than that of the solid, the initial heating causes 
gases, which are both air and the liquid vapor remaining in the chamber, to be forced into 
the liquid so that it fills the chamber completely at a temperature Tf (Trevena, 1987). In the 
subsequent cooling, the liquid adhered to the chamber walls continues to fill it at 
temperatures below Tf. Thus, the liquid pressure becomes positive above the Tf, while 
negative below the Tf. At a lower temperature Tb, the liquid breaks, and cavitation bubbles 
appears with a sudden increase in pressure. The alternative procedure is called temperature 
cycle. 
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Figure 1: Berthelot method; (a) a relation between pressure and temperature (b) a liquid in a 
chamber 

Figure 2 shows a newly developed metal Berthelot tube for this study. The Berthelot 
tube consisted of main five parts, namely a screw, a socket, a nut, a ball and a pressure 
transducer having a specimen chamber of ca. 1500 mm3. The ball was made of brass, while 
the others were of type 630 stainless steel. 

Figure 2: Metal Berthelot tube illustrating overview (left) and inside (right) 
Sealing operation was carried out as follows: firstly, the five parts were pre-sterilized 

with ethanol and were dried sufficiently. Secondly, the transducer attached with two O rings 
for no leakage of water was held in a center of an attachable funnel shaped cylinder as 
shown in Figure 3. Thirdly, the socket and the nut were attached to the transducer, and a hot 
water of ca. 60 °C for setting Tf was poured not into the chamber but into the cylinder. 
Fourthly, after ca. 5 min, a solution including a kind of bacteria was poured into the chamber 
with a micro-pipet, and a ball was put onto a cylindrical top edge of the chamber. Finally, the 
ball was compressed with the screw until the ball was deformed plastically by ca. 20 Nm with 
a hand torque wrench. Tf was adjusted at ca. 50 °C. 

 
 
 
 
 
 

 
 

Figure 3: Sealing method of adjusting Tf 
The bacteria in the solution were Bacillus subtilis subsp. Spizizenii (JCM 2499, RIKEN). 

According to the supplier’s manual, a solution including 2.5 % nutrient broth No.2 (Kanto 
Kagaku Co.) was prepared and was tested as the sample liquid. 

After sealing operation, the funnel shaped cylinder was detached, the tube was 
immersed in a hot bath, and temperature cycles were repeated automatically as shown 
reported before (Hiro et al., 2003). Temperature cycles were carried out in a temperature 
range from ca. 10 °C to ca. 55 °C. A period for a temperature cycle took ca. 5 min. 
2.Results and disucussion 
Figure 4 shows a trend in negative pressures for 15 temperature cycles. Negative pressures 
from ca. 1.5 MPa to ca. 6.5 MPa in magnitude were measured. The average and the standard 
deviation were 4.23 MPa and 1.54 MPa, respectively. Table 1 showed averages and standard 
deviations for different temperature cycles. They were almost the same values each other. 
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Figure 4:  Trend in negative pressures for 15 cycles 

Figure 5 show typical photographs by an agar dilution plate method. In order to 
count a number of conies, they were marked with a black pen. Dilution rates were 10-9. The 
number of colonies for the 15 cycles was less than those for no cycle. 

Figure 5: Typical photographs by an agar dilution method, (a) no cycle (b) 15 cycle 
Figure 6 shows reduction rates for different temperature cycles. A reduction rate (R) 

was calculated by following equation; 

𝑅 =
(𝑁0 − 𝑁𝐶)

𝑁0
 × 100 

where: 
N0  – numbers of colonies with no temperature cycles; 
NC – numbers of colonies with definite cycles. 

 
 
 
 
 
 
 
 
 
 

Figure 6: Relation between reduction rate and numbers of temperature cycles 
Figure 6 show that reduction rates increased with cycles. Therefore, a possibility of 

the metal Berthelot method as a new means for an inactivation of bacteria was 
demonstrated. 
The Berthelot method generated static negative pressures of only 4.5 MPa with temperature 
cycles. The cycles mean not only generation of negative pressure, but also repeated 
cavitation. In general, it has been known that cavitation events have inactivation effects of 
bacteria (Zupanca et al., 2019). The effects have been attributed to shock waves, micro jets, 
and chemical radicals accompanied with bubbles’ collapses during extremely short times. In 
the present study, cavitation bubbles occurred so that the sample liquid co-existed with 
vapor as shown in Figure 1. Authors confirmed that it took ca. 5 sec from Tb to Tf in Figure 
1(a); the bubbles disappeared slowly through dissolution to the sample liquid with the 
heating processes of temperature cycles. Therefore, the waves, jets, and radicals caused by 
the bubbles’ collapses would not occur in the present study. A new method for inactivation 
of bacteria without any chemical compounds was found. Experiments for other bacteria will 
be carried out in future. 
3.Conclusions 
In order to check inactivation effects of negative pressures on bacteria, solutions of Bacillus 
subtilis underwent temperature cycles repeatedly using a metal Berthelot tube. As a result 
of an agar dilute plate method, numbers of colonies which underwent temperature cycles 
were less than those with no cycle. Furthermore, reduction rates of bacteria increased with 
cycles. A new means for inactivation of bacteria without any chemical compounds was 
found. Further work such as experiment for other bacteria will be required in future. 
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Abstract 

Coastal structures and anchored vessels can be damaged by the effect of waves. In order to 
minimize these damages, long embankments called breakwaters are built to create a calm 
water level. The breakwaters absorb the energy of the wave before it reaches the shore, 
therefore reduce the wave height in the basin. However, in the trunk and head sections of 
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these structures, scour and deposition occur with the effect of waves and currents. As a 
result of the scour, stability problems and damages can be occurred. For this reason, it is 
crucial to examine the scour that occurs around the breakwaters. Although there are existing 
studies on the head section of the rubble mound breakwater for unbroken waves, no 
experimental study examines the local scour under the effect of broken waves. Therefore, 
this paper aims to eliminate this deficiency in the literature and to examine the local scour 
that may cause stability losses in the breakwater for the broken and unbroken wave cases. 
Time-dependent scour depth and wave measurements were obtained with the help of 
ultrasonic devices. These devices work on the principle of high-frequency sound waves. In 
this study, the local scour in the head section of a rubble mound breakwater under the effect 
of the broken and unbroken waves was experimentally investigated. The experiments were 
carried out by changing three different median grain diameter sand materials (0.23 mm, 0.55 
mm, and 1.85 mm), two different breakwater surface slopes (1:1.5 and 1:1.75), and five 
different regular waves (1.7 s, 2.0 s, 2.3 s, 2.7 s, 3.1 s). The experiments showed that no 
significant local scour was observed in the case of the broken waves and local scour in the 
case of broken waves is significantly reduced compared to the case of unbroken waves.  
Keywords: Rubble mound breakwater, head section, broken waves, unbroken waves, local 
scour, experimental study. 
INTRODUCTION 

Breakwaters can be divided into many classes according to their shapes, the 
materials they are made of, their purpose of use, and their appearance in the plan. Foremost 
among them, the rubble mound breakwater is the most built in our country and the world. 
One of the important factors that make these breakwaters to be preferred is that the stone 
material to be used in the construction of the rubble mound breakwater is close to the 
construction site which means lower construction costs. Examining the stability losses that 
may occur due to local scours in these structures, which were built to create a calm water 
level, is of great importance in reducing the repair costs.   

In literature, only a limited number of studies on the scour of breakwaters can be 
found. Those studies especially examined the trunk section. Sumer and Fredsøe (1997, 2000) 
investigated the scour in the head section of the vertical and rubble mound breakwaters. As 
a result, they concluded that the scour in the head section of the breakwater can be of great 
value as a result of these studies. Sumer and Fredsøe confirmed the results reported by 
Lillycrop and Hughes (1993). Therefore, the investigation of the local scour in the head 
section of the breakwaters has great importance. Sumer and Fredsøe (1997), in their study, 
experimentally examined the local scour at the head section of a rubble-mound breakwater 
for regular and irregular wave conditions. They showed that there are two main mechanisms 
causing the local scour in the head section of the rubble mound breakwater. The first 
mechanism is the local scour induced by steady streaming. The other is the local scour 
caused by plunging breaker. 

In the present study, the experiments in the case of broken waves were planned to 
be carried out by changing three different median grain diameter sand materials (d50 = 0.23 
mm, d50 = 0.55 mm, d50 = 1.85 mm), two different breakwater surface slopes (1:1.5 and 
1:1.75), and five different wave periods (1.7 s, 2.0 s, 2.3 s, 2.7 s, 3.1 s) to find the critical 
parameters causing scours. Those experiments showed that no significant local scour was 
observed in the case of 1:1.5 slope and 0.23 mm and 0.55 mm median grain diameter 
conditions. Therefore, less critical test cases with a coarser grain diameter of 1.85 mm and 
breakwater surface slope of 1:1.75 for seabed material were not needed to test. All 
experiments were carried out in regular wave effect.  
EXPERIMENTAL SET-UP AND METHODOLOGY 

The experimental study was carried out in an existing open-wave channel with a 
length of 33 m, a width of 3.6 m, and a depth of 1.2 m. The experimental studies were 
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carried out in the channel of Dokuz Eylul University, Hydraulics Laboratory. In the open sea 
part of the open channel, a plunger-type wave generator was used to form regular waves 
with different heights and periods. Furthermore, the trunk section of the breakwater which 
was used in previous experiments and located on the onshore side was used to avoid the 
reflection of waves produced by the wave generator. A schematic view of the channel in 
which the experiments were carried out, is shown in Figure 1. It can be seen that regular 
waves created by the wave generator are broken on the ramp and then affect the 
breakwater. The unbroken wave experiments were carried out before the ramp was placed 
in the channel.  

Before each experiment, some seabed materials with the thickness of d50 = 0.23 mm 
and d50 = 0.55 mm were located in the surroundings of the breakwater without any 
compaction process. After each experiment, the surface of the disturbed bed was arranged 
to create a horizontal surface. The seabed materials used in the experimental studies are 
quartz sand and have a uniform distribution. The median grain diameters of the sands used 
in the experiments are as follows: d50 = 1.85 mm, d50 = 0.55 mm, and d50 = 0.23 mm for large, 
medium and small grain sizes, respectively. First, the experiments in the unbroken wave 
state were carried out, then the ramp was located in the channel as shown in Figure 1, and 
the experiments in the broken wave state were started. For the broken wave state, tests 
with a grain diameter of d50 = 1.85 mm were not performed as significant scour did not occur 
in the cases of d50 = 0.23 mm and d50 = 0.55 mm. 

 

Figure 1. Profile and plan view of the head section of the breakwater with a slope of 1:1.5 in 
case of the broken wave. 

The list of experiments performed is given in Table 1. It should be noted that all 
experiment cases are valid for the broken wave case in Table 1. A wave breaker ramp was 
placed in the test channel to create the broken wave condition in the experiments. On the 
other hand, as can be seen in Table 1, four of the nine experiments were performed for 
sediment particles with a median grain diameter of d50 = 0.55 mm, while the remaining five 
were carried out for sediment particles with a median grain diameter of d50 = 0.23 mm.  

As measuring instruments, UVP (Ultrasonic Velocity Profiling) and ULS (Ultrasonic 
Level Sensor) were used. UVP is used to measure time-dependent scour/deposition depth. 
The validation of this UVP device was already carried out and published in Guney et al. 
(2013). For measuring water levels, ULS is used. In the study, scour and deposition depth 
measurements are made under the effect of broken and unbroken waves for different wave 
periods and seabed materials. During each experiment, scour/deposition measurements 
were made with the help of UVP at two different points. The positioning of UVP devices is 
shown in Figure 2. One of the UVP devices was placed in the region under the influence of 
steady streaming where waves approach the breakwater, and the other was placed at the 
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lee-side of the breakwater on which the scour occurs due to plunging breaker. In Table 1, 
UVP1 represents the relative maximum scour depths measured as a result of the experiment 
under steady streaming effect, while UVP2 represents the relative maximum depths 
measured at the lee-side of the breakwater under plunging breaker effect. The positioning of 
the measuring devices are the same for the broken and unbroken wave cases. 

 

Figure 2. Location of ultrasonic devices during the experiments. 
DISCUSSION 

As a result of the experiments, the ground form was preserved in the head section of the 
rubble-mound breakwater under the effect of the broken waves, and a significant scour did 
not occur. As can be seen in Table 1, the maximum scour depth does not even exceed 15.52 
mm. No significant scour occurred in the test results. Although the relative maximum scour 
depth exceeds 0.03 mm in Sumer and Fredsøe’s experimental study for the unbroken wave 
state, the relative maximum scour depth remains maximum of 0.006 mm in our test for the 
broken wave state. This was an expected result because Sumer and Fredsøe did their study 
for the unbroken wave state whereas this study investigates the broken wave state.  

Table 1. The relative maximum scour depths in case of the broken wave. 

Test 
Number 

d50 

(mm) 
Wave Period 

‘TW’ (s) 
Smax (mm) 

for UVP1 

Smax (mm) 
for UVP2 

Smax/B for 
UVP1 

Smax/B for 
UVP2 

1 0.55 1.7 2.07 6.21 0.0008 0.0024 

2 0.55 2.7 7.24 11.38 0.0028 0.0044 

3 0.55 2.3 0.00 11.38 0.0000 0.0044 

4 0.55 3.1 4.14 1.03 0.0016 0.0004 

5 0.23 1.7 9.31 14.49 0.0036 0.0056 

6 0.23 2.0 7.24 7.24 0.0028 0.0028 

7 0.23 2.3 15.52 7.24 0.0060 0.0028 

8 0.23 2.7 0.00 14.49 0.0000 0.0056 

9 0.23 3.1 4.14 6.21 0.0016 0.0024 

 
The time-dependent scour depths obtained from the UVP devices in the case of the 

broken and unbroken wave case, are given in Figure 3 and Figure 4. The unbroken wave data 
in those figures belong to the experimental studies performed in the same channel 
previously. This means the time-dependent variation of the scour for both cases was 
obtained by the same method. There is a significant reduction in scour depths in the case of 
the broken wave case compared to the unbroken wave case as can be seen in Figure 3 and 
Figure 4. Since the broken of waves causes a significant reduction in scour depth, it will be 
beneficial to pay attention to this situation in the construction process of breakwaters. In 
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addition, the numbers greater than zero represent “scour”, while the numbers less than zero 
represent “deposition” in those figures. As can be seen in those figures, experimental 
measurements took approximately one hour.  

 

Figure 3. Time-dependent scour depths in the case of broken and unbroken waves.  

(All measurements were taken from UVP2 device) 
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Figure 4. Time-dependent scour depths in the case of broken and unbroken waves.  

(All measurements were taken from UVP1 device) 

CONCLUSION 
In this experimental study, the deficiency in the literature was eliminated by 

examining the local scour around the head section of the rubble-mound breakwater for the 
broken wave case. In this paper, local ground movements were examined as a result of the 
broken and unbroken wave effects around the head section of a rubble-mound breakwater 
experimentally. The experiments were carried out for a specific surface slope with two 
different sand materials, and five different wave periods. The waves produced by the wave 
generator were broken with the help of the ramp. Consequently, it was observed that scour 

reduced significantly in the case of the wave broken case compared to the unbroken case.  
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Abstract  
Among the carbonate of heavy materials, baco3 is a substance with many industrial 
applications [1]. It is thermodynamically stable below 1079 K compared to other heavy 
carbonate materials [2]. The fabrication of baco3 in nanoscale made this compound of wide 
applications in many technological and scientific fields. The baco3 nanomaterials have better 
catalytic activity than other heavy carbonate materials [3]. We describe an innovative 
method for making baco3 Datura-like nanostructure based on PVD using thermal 
evaporation in a closed system at low vacuum and temperature. In this method, different 
nanoforms of baco3 are produced. Here is a detailed explanation of how to manufacture this 
compound and the practical procedures for that. As an application, the 1D baco3 is used in 
the manufacture of a gas sensor for NO2 gas, which is studied at different operating 
temperatures and gas concentrations. It showed the ability to detect NO2 at a wide range of 
temperatures of 150 up to 350oc. The temperature dependence and gas concentration 
dependence of the sensor response were investigated. The maximum response peak was 
recorded at an operating temperature of 250oc. The sensor exhibits its capability to trace 
the increase of gas concentration. We propose here a one-pot method of thermal 
evaporation for novel nanostructures. A small piece of Ba with about 10 mg was withdrawn 
from the oil reservation bottle and placed in a glass dish in the air for 5 hours after it was 
dropped by ethanol drops, which made the black Ba convert to white color. Starting material 
of Ba was placed in the double-crucibles covered by sio2/Si substrate, which was placed in a 
vacuum of 0.65-0.85 torr. Then, the samples were deposited at 850oc for 30 min. The 
morphology of the sample prepared at a lower vacuum of 0.85 torrs, is a Datura-like 
structure in Image 1. Each Datura is linked with others by nanowires of 20-50 nm in diameter 
and 5 µm in length. Ba element was detected at various X-ray energies by EDX. The most 
observed lines are Ba-Lα and Ba-Lβ at 4.5 and 4.8 kev. The EDX spectra confirmed that there 
are no impurities are observed in the samples rather than Ba, O, and C elements, where the 
Si peak is due to the substrate. X-ray patterns confirmed the formation of baco3. The results 
suggested that NO2 reacted direct to the baco3 surface, captured the conduction electrons, 
reducing the free carrier density. In summary one-dimensional baco3 novel nanostructure 
was successfully synthesized by one-step thermal deposition through Ba as a raw source. 
The nanostructures were indexed on the orthorhobmic structure of baco3 with most growth 
directions of (111) and (200). The morphology was promising for NO2 detection. The 
maximum response was recorded at an operating temperature of 250oc. The sensor exhibits 
its capability to trace the increase of gas concentration.   [1] T.W. Clarkson, CHAPTER 61 - 
Inorganic and Organometal Pesticides, in: R.I. Krieger, W.C.B.T.-H. Of P.T. (Second E. Krieger 
(Eds.), Academic Press, San Diego, 2001: pp. 1357–1428. [2] I. Arvanitidis, D. Sichen, S. 
Seetharaman, Metall. Mater. Trans. B Process Metall. Mater. Process. Sci. 27 (1996) 409–
416. [3] T. Hong, K.S. Brinkman, C. Xia, chemelectrochem. 3 (2016) 805–813. 
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Abstract 

This Research aid in the advancement of efficiency, cost-cutting, innovation, and technology 
in the field of land surveying. it studies the complexity of uav survey data, examines the 
differences between uav survey data and conventional land survey data, and analyze the 
integration of the uav survey data to bim autodesk civil 3d software. to achieve the 
objectives of this research, uav survey data and conventional survey data were first obtained 
from the industry. uav survey data and conventional survey data for the same land area 
were then compared from various perspectives. the coordinates of 20 points from the uav 
survey data were compared to points from conventional land survey data, contour maps, 
and a digital raised model generated using bim autodesk civil 3d software. precision and 
accuracy were also factors in the comparison with the help of google earth points. in terms 
of time, crew members, area, and data acquired, the effectiveness of both strategies was 
compared. the results shows that the uav survey collected 168% more data compared to the 
conventional survey in less time and with less manpower, making them more cost-effective 
in the long run, even though the initial investment may be considerable. the contours and 
digital raised model are more accurate and detailed than the conventional survey data 
because of the dense data provided by the uav survey, fewer human errors, and it is less 
dependent on the surveyor. in terms of coordinates, the difference between the two surveys 
is minor. however, the uav survey data requires high specs pc that can run software such as 
terr model and pix4d which are not easily available to the public.  
Keywords :( Font-12 Bold) UAV Surveying, Conventional Surveying. 
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Abstract 
There is a relationship between the occurrences of earthquakes between points of 
occurrence of earthquakes, where the results are known that there is a close relationship 
between earthquake occurrences between point locations. the proximity and characteristics 
of the point of occurrence of an earthquake can be achieved by using a cluster analysis 
approach. cluster analysis is a grouping method with the main objective of grouping subjects 
or objects based on their characteristics. cluster analysis has high homogeneity (similarity) 
between members in one group, high heterogeneity (difference) between one group and 
another. this study will classify earthquake occurrences, analyze the characteristics of the 
event, create earthquake zones and map them using clustering partitioning around medoids 
and clustering large applications analysis. the variables used in this study were latitude, 
longitude, depth, and magnitude of the earthquake in sumatra (1 january 1970 to 31 
december 2020) obtained from the united states geological survey (usgs) website. the 
minimum magnitude scale used is mw 5 with a depth of 0-50 km (shallow earthquake) and a 
depth of 50-300 km (medium earthquake). clustering analysis of partitioning around 
medoids using k = 2, 3, 4,...,10 gives the optimum number of clusters based on dunn index is 
3, connectivity index is 2 and silhouette index is 2, while in clustering large applications 
clustering using k = 2, 3, 4,...,10 gives the optimum number of clusters based on the dunn 
index is 2, the connectivity index is 2 and the silhouette index is 2. these results indicate that 
in general, the earthquake zones are at two sources. namely the subduction zone and the 
sumatra fault zone. thus, the sumatera region, which is on the west bank, often experiences 
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earthquakes, both small-magnitude earthquakes, and large-magnitude earthquakes. 
Keywords: Spatial Zone, Partitioning Around Medoids, Clustering Large Applications, 
Earthquake, Sumatera. 
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Abstract 

One of the important functions of the demographers is to provide information on the trend 
of the life-table survival function, which is important to plan for human activities. Today, 
demographers are interested in describing phenomena in theoretical models involving 
population structure by considering the stochastic analogs of classical differences and 
differential equations. In this paper, the life-table survival function is considered using a 
force of mortality follow a birth and death diffusion process with general external effect 
process. The moment approximation as well as the mean and the variance of such a process 
are derived. Also, the moment approximation for some external effect distributions of beta 
and exponential, as well as for the case of no external effects are obtained. These results are 
useful in studying the behavior of the process and in statistical inference problems. 
The objective of this research is to identify critical knowledge types required by 
demographers of life-tables functions through building a stochastic survival model that has 
never been examined before as far as I know. The results should be very useful and will 
benefit the demographers and others to study the behavior of the number of survivors 
through different applications. 
Keywords: Life-Table Survival Function, Force of Mortality Process, Birth-Death Diffusion 
Process, General External Effect, Moment Approximation, Mean and Variance. 
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Abstract 

Palm oil can grow in almost flexible topography. On flats, slopes, hilly, or undulating areas 
and whether on inland or reclaimed coastal areas. This makes the plantation environment 
unique with various soil types & surfaces. Each surface has a unique physical characteristic 
that directly influences the driving, handling, power efficiency, stability and safety of the 
robot. A mobile robot should have knowledge not limited to obstacles, but also the surface 
that the robot navigates in order to estimate wheel slippage and apply corrective measures. 
This paper discusses the harshness factors in palm oil plantation estate and the effects on 
wheel traction. We then present our review on several vibration-based surface classification 
techniques. Based on our survey, a combination of multimodal sensory for surface 
classification is more suitable for palm oil plantation settings.  
Keywords: Surface Classification, Terrain Classification, Wheel Robot, Vibration, Palm Oil 
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Abstract 

In today’s organization frequently used the most powerful expertise to do their work in an 
efficient mode that technology is called cloud computing, which offer a platform for storing 
data as pay-per-use and also accessible all time for every person over the internet. In the 
time of lockdown, the use of this technology enhanced day by day so it has more concern 
related to security, failure rate and most critical load balancing. So, this research paper has 
given an idea in the area of load balancing and recommends a proposal how to overcome 
this load problem on every node during the work. Cloud computing is having a verity of load 
such as extra CPU burdens, extra memory burdens, extra network and bandwidth related 
burdens, through this idea we can minimize the load on nodes when nodes are over 
burdened with many jobs. By this technique load must be hold and disperse when nodes are 
overloaded. As we are having two main loads balancing approaches such as static load 
balancing and dynamic load balancing and this proposal works accordingly as demands in the 
Cloud Computing technology. This paper offers an idea to overcome the problem of over 
burdens on nodes by public cloud by doing cloud parts in form of partitions which assist a 
control mechanism by selecting alternative strategies for different situations.  
Keywords: Dynamic algorithms, Static algorithms, Public Cloud 
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Abstract 

SCADA is the abbreviation for "administrative control and data acquisition." scada 
frameworks are generally utilized in industry for administrative control and information 
securing of modern cycles. regular scada frameworks use pc, journal, slim client, and pda as 
a client. in this paper, a java-empowered cell phone has been utilized as a client in an 
example scada application to show and regulate the place of an example model crane. the 
paper presents a genuine execution of the on-line controlling of the model crane through 
cell phone. the remote correspondence between the cell phone and the scada server is 
performed through a base station by means of general parcel radio assistance gprs and 
remote application convention wap. this application can be used in industrial sites at areas 
that are likely to be exposed to a security emergency (like terrorist attacks) which causes the 
sudden exit of the operators, however, no time to perform the shutdown procedures for the 
plant. hence this application allows shutting down units and equipment remotely by mobile, 
and so avoids damage and losses. 
Keywords – Control, Industrial, Mobile, Network, Remote, SCADA. 
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Abstract 

SCADA is the abbreviation for "administrative control and data acquisition." scada 
frameworks are generally utilized in industry for administrative control and information 
securing of modern cycles. regular scada frameworks use pc, journal, slim client, and pda as 
a client. in this paper, a java-empowered cell phone has been utilized as a client in an 
example scada application to show and regulate the place of an example model crane. the 
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paper presents a genuine execution of the on-line controlling of the model crane through 
cell phone. the remote correspondence between the cell phone and the scada server is 
performed through a base station by means of general parcel radio assistance gprs and 
remote application convention wap. 
this application can be used in industrial sites at areas that are likely to be exposed to a 
security emergency (like terrorist attacks) which causes the sudden exit of the operators, 
however, no time to perform the shut down procedures for the plant. 
hence this application allows shutting down units and equipment remotely by mobile, and so 
avoids damage and losses. 
Keywords: Control, Industrial, Mobile, Network, Remote, SCADA. 
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Abstract 

The Purpose of this paper is to discuss the different types of external walls with and without 
phase change materials on building envelope. also, drawbacks of different phase change 
energy storage materials and investigate its application in buildings being discussed. the 
amount of energy that reduced using different types of materials in external walls were 
reviewed. through years of research and development, these materials have found 
application in smart energy buildings, greenhouses and laboratories. the problems in 
practical application and development direction of the future were put forward. 
Keywords-Component; Formatting; Phase Change Materials, External Walls, Energy 
Consumption. 
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Abstract 
Globalization and fourth-generation technologies such as the Internet and electronic 
commerce are examined in this study. Business-to-business e-commerce and business-to-
customer. E-commerce are affected differently by globalization, with highly global firms 
more likely to engage in business-to-business transactions but less likely in business-to-
customer ones. The relationship between globalization and e-commerce is complex and 
multifaceted. Companies with a worldwide reach use technology more often and across a 
larger variety of e-commerce activities than smaller companies. The fourth industrial 
revolution (4IR) was marked by a dramatic shift in the global economy as a result of 
globalization. Trade barriers are being lowered, transportation and communication costs are 
falling, manufacturing processes are becoming more fragmented, and information and 
communication technology (ICT) advances are enabling new investment opportunities by 
opening up new markets and enabling access to new raw materials and resources as a result 
of globalization. 
Keywords: Globalization, New Economy, E-commerce, firm performance 
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Abstract 

This article presents a study focused on the fire resistance of steel structures when solid 
wood cladding or OSB panels are used. The measured properties of wood at elevated 
temperatures are presented. Wood pyrolysis is studied with the use of available procedures 
for calculating the influence of pyrolysis on fire development. The development of the 
charred layer is studied as a desirable part that fills the insulating layer. When this effect is 
shown in the experiments, the charred layer slows down the heat transfer to the structure. 
The charred layer will last on the steel member throughout the investigation or will fall off 
and expose the steel member to more rapid heating. The paper presents insights identified 
in previous research. Our study proposes advanced procedures for predicting the charring 
layer. By calibrating the thermal characteristics of the wood, a method is established to 
address the analysis of a charred wood layer exposed to fire. The study presents the 
influence of input data on the accuracy of the charred layer calculation, the development of 
pyrolysis, i.e., the fire protection effect on the structure or on the progress of the fire. 
Keywords: Wood pyrolysis; Charred layer; Fire resistance; Steel structures; Cladding; OSB 
panels. 
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Abstract 
Due to the nature of the aggregates used in the manufacture of concrete and therefore of 
the concrete- steel reinforcement system, as well as its growing demand, a negative 
environmental impact has been caused on the planet. Therefore, at present green 
alternatives are sought that can reduce the negative impact of the construction industry 
particularly concrete, some of these alternatives with greater positive impact are: the 
addition of natural fibers of vegetable origin and the addition of polymers such as recycled 
Polyethylene Terephthalate (PET), because both materials abound on the planet, they are 
easy to obtain, and positively impact the environment by reusing them, reducing the use of 
raw material and energy invested in the elaboration of concrete, which in turn cause the 
increase in Greenhouse Gases (GHG). Therefore, from this work of review of the state of the 
art and published trends involving the use of PET and natural fibers in concrete, the effect 
that the addition of these fibers has on the properties of the concrete-reinforcing steel 
system, and its impact on the construction industry, was determined. The effect on 
mechanical properties was mainly reviewed, however, recent studies show that 
electrochemical properties such as the susceptibility to corrosion of the reinforcing steel 
embedded in the concrete are also affected, because the presence of oxides on the 
reinforcing steel causes cracking, weakening the structures, causing a sudden failure of 
them. However, it is known that this corrosion process mainly affects structures exposed to 
saline environments such as bridge piles immersed in the sea. Therefore, the study of the 
concrete-reinforcing steel system and its modification through the addition of natural fibers 
or polymers partially replacing natural aggregates such as gravel and sand remains of the 
utmost importance, in order to reduce on the one hand, the environmental impact caused 
by the exploitation of the natural mantles from which the aggregates are obtained and on 
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the other hand increase the life time of the concrete-reinforcing steel system. This approach 
is promising especially if one takes into account the results in the literature, which positively 
point to the addition of PET and natural fibers, since it has been determined that they 
increase some mechanical and electrochemical properties depending on the form and 
quantity in which it is incorporated into the concrete mixture. Keywords: Concrete; 
Polyethylene terephthalate (PET); Natural fibers; Mechanical properties; Electrochemical 
properties 
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 Abstract 

Every organization that is engaged in technological as well as non-technological innovation 
will transform itself into a successful organization. At the extreme ends of the innovation 
process – generation and implementation of ideas – organizations and their managers need 
to develop an effective and effective Change Management Strategy to be effective and 
effective in managing that change. Professionals and stakeholders are frequently asked to 
develop attitudes and personal skills for change implementation, as well as a technical 
understanding of how to use change management tools. This article will discuss the 
challenges that Organizations and owners of businesses face when implementing change. 
Well-known theories and literature will also be discussed to shed light on the importance of 
change management in organizations. Many organizations face a need for change in their 
daily operations, but their outlook for change differs. The main purpose of this research is to 
critically evaluate the effect on corporate goals and objectives from the organizational 
viewpoint of view of change and change management. It focuses on a factor that can cause 
internal or external changes, which determines the kind of change and the performance of 
organizations in different countries. It also sheds light on the concepts and applications of 
change management and different models of change. From 2019 to date all the countries of 
the world experience a great change to the pandemic that leads to depression and economic 
meltdown but many still find a way to get out of this and when many designs strategies to be 
out of this, this is a simple analogy of change both in the private and public sector of the 
world. 
Keywords: Corporate goals, Change Management, Organizational Change, Organizational 
Performance 
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Abstract 

Researchers have studied and found that stereotype images including science and 
engineering are formed at an early stage through socialization. Not only through family, 
friends and teachers but through media, software, games and storybooks. A contribution to 
introduce STEM to children in this region, our engineering students at Texas A&M Qatar 
have participated in three projects to produce a series of books on engineering. These 
stories touch upon different concepts in a simplified way. The story lines and illustrations are 
done so children can relate to in terms of their culture and traditions.  This paper will 
present the process of the creation of one of these storybooks, which introduces the 
concept of water treatment. 
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Abstract 
Palm oil can grow in almost flexible topography. On flats, slopes, hilly, or undulating areas 
and whether on inland or reclaimed coastal areas. This makes the plantation environment 
unique with various soil types & surfaces. Each surface has a unique physical characteristic 
that directly influences the driving, handling, power efficiency, stability and safety of the 
robot. A mobile robot should have knowledge not limited to obstacles, but also the surface 
that the robot navigates in order to estimate wheel slippage and apply corrective measures. 
This paper discusses the harshness factors in palm oil plantation estate and the effects on 
wheel traction. We then present our review on several vibration-based surface classification 
techniques. Based on our survey, a combination of multimodal sensory for surface 
classification is more suitable for palm oil plantation settings.  
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Abstract  

In the present study, the impact of changes in cocoa and whey powder at the formulation of 
74% dark cocoa product were investigated in terms of its taste, chemical and microbiological 
factors. The optimum results were observed in % 31.9 percentage of cocoa powder and % 
10.2 of whey powder regarding better taste and better outcomes in chemical analysis, then 
microbiological factors remained at standard level as well. During 70 days at 56 tests these 
variations were analyzed in a batching system, moisture, insoluble acid in ash, peroxide 
index of extracted oil and acidity of extracted oil were tested during this period. In all 
experiments the results getting close to maximum standard by ending this time except 
acidity of extracted oil. All sample preparations were done in pilot-scale chocolate line, ball 
mill refiner and pilot scale refiner for chemical and microbiological equipment the usual 
laboratory equipment were applied. 
Keywords: Dark Cocoa Product, Chemical and Microbiological Experiments, Ball Mill Refiner. 
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Abstract 
In the present study, the impact of changes in cocoa and whey powder at the formulation of 
74% dark cocoa product were investigated in terms of its taste, chemical and microbiological 
factors. The optimum results were observed in % 31.9 percentage of cocoa powder and % 
10.2 of whey powder regarding better taste and better outcomes in chemical analysis, then 
microbiological factors remained at standard level as well. During 70 days at 56 tests these 
variations were analyzed in a batching system, moisture, insoluble acid in ash, peroxide 
index of extracted oil and acidity of extracted oil were tested during this period. In all 
experiments the results getting close to maximum standard by ending this time except 
acidity of extracted oil. All sample preparations were done in pilot-scale chocolate line, ball 
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mill refiner and pilot scale refiner for chemical and microbiological equipment the usual 
laboratory equipment were applied. 
Keywords: Dark Cocoa Product, Chemical and Microbiological Experiments, Ball Mill Refiner. 
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Abstract 

The efficient use of feed is the main reason for the production of intensive poultry products. 
Therefore, cheaper feed additives that are equivalent in their biological value to traditional 
feed are being sought. To improve the safety of food for human consumption, scientists 
need to develop new feeding strategies for birds to reduce the risk of gastrointestinal 
diseases and increase economic efficiency. The study of the compound of natural humus - 
sapropel, which was obtained from the depths of the Latvian lake, was carried out on the 
farm Valmiera Agro Ltd. The aim of the study was to prove the effect of sapropel on the 
growth rate and carcass quality of broiler chickens. The 107 one-day-old broiler chickens of 
both sexes (Ross 308) were purchased from Joint stock company of Poultry Ķekava for 
research. Broiler chickens were randomly divided into three groups: the control group (37 
chickens) and two research groups of 35 chickens each. At the start of the study, broiler 
chickens were fed only basic feed and watered clean water for the first 7 days. After an 
acclimation period of 15 days, two research groups of broilers are fed a basic feed with a 
constant addition of sapropel (3% and 5%). The 2nd research group broiler chickens to which 
sapropel 5% has been added to the diet, showed better daily weight gain (77.3 ± 1.40 g), 
feed conversion (1.55 kg) and carcass yield (77.8 ± 0.35%) than control and 1st group of 
broiler chickens and decrease in the product unit cost (15.34-37.06%) as well as an increase 
in the production efficiency factor (8.70-48.54), compared with the control group. 
Keywords: Broiler Chickens, Sapropel, Growth Rate, Feed Conversion, Carcass Yield 
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Abstract 
TRPM8 is a thermosensitive cation channel belongs to the transient membrane potential 
family. TRPM8 is activated by low temperature (less than 23˚C) as well as by different cooling 
compounds such as menthol and icilin. The role of membrane lipids including PI2P and 
cholesterol is known to be necessary for functional regulation of transmembrane proteins. In 
this work we explored the evolutionary conservation and interaction of cholesterol with 
TRPM8 by using sequence analysis and molecular docking. The in-vitro dynamics of TRPM8 
on the neuronal cell membrane in cholesterol-reduced condition was performed by 
immunostaining. The study suggests that reduction of cholesterol on the membrane 
interfere with the TRPM8 localization on the membrane micro-domain. TRPM8 modulation 
by pharmacological agents and/or reduction of cholesterol, both cause altered localization of 
TRPM8 in membrane micro-domains at different efficiency. The results indicate that TRPM8 
favors lipid raft localization preferably in ligand-bound state, especially in cholesterol 
reduced condition. This finding indicates the involvement of membrane cholesterol in 
TRPM8 structure-function and regulation. These findings may also be important for patients 
undergoing long-term cholesterol-reducing medication and other related disorders. 
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Abstract 

The main purpose of my research and development is that is to educate the discover the 
hybrid Bengali language that every Spanish language are related to with other language with 
respect to native language and Bengali language with respect to Physical and Biological 
Science language. The hybrid language is basically hybrid Bengali language which are being 
developed more than five languages with respect to physical and biological science. The 
hybrid Bengali language composed of nth people of the World with respect to order and 
disorder more than six billion people of the World of Science and Technology other many 
Bengali language translator. This is my discovery that Every language is a hybrid Bengali 
language whether it is animal and human with respect to Physical and Biological Science. 
Because these Bengali languages are related to each other just like Bengali language are 
related to each other and other language which are related to each other. In this research, I 
analyzed that the role of Bengali language is very important in the realm era because of 
inheritance, ancestors and other people of the world of Science and Technology. The roles of 
hybrid Bengali language are used to negative and positive purpose of the people of the 
world. Bengali are related to the each other 
Keywords: Hybrid Bengali language, Hybrid Bengali language Structure, Hybrid Bengali 
language 
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Abstract 

In this paper, we define a new class of Reich type contractions in the framework of complete 
fuzzy metric spaces satisfying the graph preserving conditions. A large number of different 
types of contractive mappings formulated using directed graphs in literature satisfy the 
presented contractive condition. Our main result is a nat- ural generalization from fuzzy 
metric spaces to fuzzy metric spaces with a graph and enriches our knowledge of fixed points 
in such spaces. The results are further validated with the examples and application. 
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Abstract 
In many biological systems, steroids exert a rapid cell signaling event suggesting a non-
genomic effect, where Ca2+-ion channels are expected to be involved. However, the 
molecular targets and mechanisms involved in such function are not well characterized. 
These ion channels are involved in physiological disorders ranging from pain to cancers, and 
thus are also the molecular targets for various diseases and drugs. The membranous 
environment surrounding ion channels can be influenced by specific lipids, sterols, and 
steroids which in turn may affect the ion channel function and/or gating. In this work, we 



 
  STRA Conference Proceedings Volume 2 

 DOI: https://doi.org10.20319/icstr. 2022.v2 

      

explored the effect of steroids on a non-specific calcium ion channel that also has a large 
number of point mutations, each causing specific pathophysiological disorders. Docking of 
different cholesterol intermediates and steroids with wildtype of the ion channels and its 
different point mutants were performed using the YASARA suit. These interactions were 
further confirmed by spot blot assay using steroids and the non-specific calcium ion channel 
fragment. gCAMP-based Ca2+-sensor was used for imaging the rapid steroid-mediated 
changes in intracellular Ca2+-levels in real-time in F11 cell lines. The docking results indicate 
different pockets where different steroids can interact. Their binding energy distribution 
were similar with respect to each other. Spot blot assay confirms the interaction at the 
experimental setup. The binding was able to affect the functioning of the calcium ion 
channel as seen in calcium imaging. Steroids may interact with calcium ion channels and may 
cause direct activation or indirectly by changing the membrane fluidity. Binding of steroids 
to multiple pockets on the channel and affecting channel gating is feasible. This suggests a 
possible mechanism of the non-genomic action of steroids on the calcium ion channel. 
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Abstract 
Today, technology regarded as a factor in converting inputs into outputs and thus plays a 
role in creating added value and achieving the goals of companies and organizations. 
Companies and organizations’ lives in the competitive market are dependent on striving to 
gain a competitive advantage and mentions technology as the main factor in gaining a 
competitive advantage. Technology, like any other company asset, must be managed. This 
study aims to identify and review the processes required to establish a technology 
management system and determine the factors affecting the establishment of a technology 
management system. The type of research was descriptive and survey, the data collection 
tool was a researcher-made questionnaire. This study's statistical population was 112 
experts with experience of at least 5 years in the field of technology management. The 
content validity of the questionnaires revised by the supervisor and 6 university professors 
and managers. Cronbach’s alpha coefficient of 0.899 was calculated for the factors affecting 
the technology management system's implementation and 0.924 for the importance of 
technology management processes. According to the analysis performed with descriptive 
statistics techniques and structural equation techniques, the factors affecting the 
performance of the technology management system and its functions are the processes of 
protection, identification, operation, selection, acquisition and learning, and organizational 
factors, business strategy, technology strategy, market, government and society. 
Keywords: Technology Management System, Technology Management Processes, Business 
Strategy 
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Abstract 
This article studies the diffusion problems with a concentrated source which is provided at a 
sequential time steps in $1$ dimensional space. The problems are considered for both 
Gaussian and fractional diffusion operators. For the fractional diffusion case, Riemann-
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Liouville fractional differential operator is used to describe the diffusion model with rate 
slower than normal time scale, which is known as sub diffusive problems. Due to this sub 
diffusive property, the existence and nonexistence behavior of the solution will be studied. 
Since the forcing term will experience a concentrated source at a sequence of time steps, 
the frequency, the time difference and strength of the source may affect the growth rate of 
the solution.   Criteria for these effects which may cause for the quenching behavior of the 
solution will be given. The existence and nonexistence of the solution are investigated. The 
monotone behavior in spatial will be given. The quenching behavior of the solution will be 
studied. The location of the quenching set will be discussed.  
Keywords: Green's function, Heat operator, Fractional diffusion equations, concentrated 
source 
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Abstract 
Today Communication technology has grown faster compared to recent decades through a 
cell phone or computer. In addition, a smartphone has a camera and an internal microphone 
to facilitate a human being exchanging data via the internet or calls. However, an attacker 
uses a phone camera and microphones to install spyware and exploit all iOS versions and 
Android security. Moreover, it can read texts and emails, track phone calls, steal passwords, 
track geolocation, access the listening device on the remote host, and harvest data from 
mobile applications. This survey paper proposes the DFU approach as a logical disabling of 
the phone’s camera or physical removal. Furthermore, adopting those two methods may 
protect a phone from Pegasus spyware that steals information via its camera and 
microphone. 
Keywords- IOS, Hackers, Geolocation, and DFU. 
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Abstract 
The efficient use of feed is the main reason for the production of intensive poultry products. 
Therefore, cheaper feed additives that are equivalent in their biological value to traditional 
feed are being sought. To improve the safety of food for human consumption, scientists 
need to develop new feeding strategies for birds to reduce the risk of gastrointestinal 
diseases and increase economic efficiency. The study of the compound of natural humus - 
sapropel, which was obtained from the depths of the Latvian lake, was carried out on the 
farm Valmiera Agro Ltd. The aim of the study was to prove the effect of sapropel on the 
growth rate and carcass quality of broiler chickens. The 107 one-day-old broiler chickens of 
both sexes (Ross 308) were purchased from Joint stock company of Poultry Ķekava for 
research. Broiler chickens were randomly divided into three groups: the control group (37 
chickens) and two research groups of 35 chickens each. At the start of the study, broiler 
chickens were fed only basic feed and watered clean water for the first 7 days. After an 
acclimation period of 15 days, two research groups of broilers are fed a basic feed with a 
constant addition of sapropel (3% and 5%). The 2nd research group broiler chickens to which 
sapropel 5% has been added to the diet, showed better daily weight gain (77.3 ± 1.40 g), 
feed conversion (1.55 kg) and carcass yield (77.8 ± 0.35%) than control and 1st group of 
broiler chickens and decrease in the product unit cost (15.34-37.06%) as well as an increase 
in the production efficiency factor (8.70-48.54), compared with the control group. 
Keywords: Broiler Chickens, Sapropel, Growth Rate, Feed Conversion, Carcass Yield. 
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Abstract 

Stability losses caused by the scour can lead to significant repairing cost increases in coastal 
structures. Sumer and Fredsøe (2002) describe the situation caused by the scour in the 
coastal structures as " Scour is a threat to the stability of coastal structures " (p. 6). These 
structures may be pipelines, bridges, breakwaters, group piles, offshore platforms, etc. The 
risk of the scour causing stability losses around coastal structures makes the scour a 
phenomenon worth examining. Since the scour can destroy the other coastal structures such 
as breakwaters, it makes the scour an important phenomenon. The scour in the literature is 
examined in two different parts of the breakwater as trunk and head sections. Most of the 
studies were conducted on the trunk section. In this sense, this paper aims to investigate the 
scour process in the trunk section of the rubble-mound breakwater for broken and unbroken 
wave cases experimentally. Time-dependent scour depth and wave measurements were 
obtained with the help of ultrasonic devices. These devices work on the principle of high-
frequency sound waves. The experiments were carried out by changing three different 
median grain diameter sand materials (0.23 mm, 0.55 mm, 1.85 mm), two different 
breakwater surface slopes (1:1.5 and 1:1.75), and five different regular waves (1.7 s, 2.0 s, 
2.3 s, 2.7 s, 3.1 s). As a result of the experiments, there is a notable decrease in local scour 
when the waves are broken. 
Keywords: Rubble mound breakwater, trunk section, broken waves, unbroken waves, local 
scour, experimental study. 
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Abstract 
Oxygen has been shown able to be released from aqueous water when the water flows 
through magnetic fields. Such a production process is called magnetosynthesis and it is 
successful when the principle of induced current took place. Oxygen produced from this 
newly discovered process possessed properties differently when compared to the 
photosynthesis process. This study can be made when the magnetosynthesis process was 
carried out closed to the saturation point of oxygen dissolution equilibrium in aqueous 
water. At the saturation point, the exchange of oxygen atoms or molecules between these 
two processes has happened. This interchange state allowed a unique single steep-drop 
characteristic to be observed. The single steep-drop characteristic of the magnetosynthesis 
process provides two pieces of evidence on the properties of oxygen; they are heavier by 
mass and higher by oxidative power. The unique properties as discovered are supported by 
Einstein’s Special Relativity Theory. In this matter, gamma-ray flashes are thought to 
produce when the hydrogen-electron pairs are formed. A mechanism where gamma-ray 
flashes could be produced was proposed and sufficient evidence for gamma-ray flashes to 
occur was outlined. The gamma-ray flashes are the clue in the inter-permutable between the 
mass and energy. This is the clue to let the special relativity theory take a place. 
Keywords: Magnetosynthesis process, Oxygen, Oxidative power, Einstein’s Special Relativity 
Theory, Gamma-ray flashes, Aqueous water. 
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Abstract 
Although the construction industry is craft-oriented, safety is the main concern on 
productivity on construction sites. The accident rate is one of the effective tools to 
understand the effectiveness of on-site safety programs. There is an inverse correlation 
between high accident rates and productivity on construction sites. To overcome the 
problem, implementing safety programs can be considered an effective tool. Accident on the 
site is the outcome of poor safety management that impacts the productivity of the 
construction on site. The high accident rate is data that reflects the overall management of 
the site as well as the productivity of the site. 
In this report, the high accident rate is discussed as a major negative factor of on-site 
construction productivity. The discussion is carried along with its operational definition, 
description, situation, and problem modeling. Here literature review contains related 
theories and ideas and followed by the details of the safety program as an improvement 
tool. This improvement detail includes principles, objectives, and improved modeling. 
Reviewing a real case scenario, the whole problem-solving model is discussed in the report. 
Here toolbox meeting is considered an effective safety program for the onsite construction 
productivity. 
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Abstract 

In this paper, a methodology is proposed for reducing the consumption of power in an IoT 
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device which sends data from a RFID tag to an output file. The consumption is reduced by 

implementing sleep mode when, the device is not required to be active, and a wakeup signal 

and studying the impact it has on the power consumption. An energy harvesting device is 

also integrated to make the device self-sustainable. 
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Abstract 
This study aimed at investigating the biological activities of commercially available R. 
officinalis and M. oleifera alone and in combinations with antibiotics against yeast Candida 
allicins. The inhibitory effects of antibiotics on fungi were evaluated to determine MIC & 
IC50 of drugs and to screen for generation of multi drug resistance. Later tested antibiotics 
alone and in combination with plant extracts simultaneously using broth dilution methods. 
The minimum inhibitory concentration (MIC) was assayed using the Broth microdilution.  
Rosemary and Moringa were used in broth culture, significant improvements were seen in 
the inhibition in growth of organism. Higher concentration of extract showed much 
improved inhibition as compared to the lower concentrations. Significant inhibition was 
observed at 16, 32 and 64µl extract of Rosemary whereas in Moringa extract it was 32µl and 
64µl as compared to the control. A concentration dependent inhibition of growth was 
observed with both the extracts in presence of 3µM(IC25) or 6µM (IC50) Fluconazole and 
Amphotericin B antibiotics. Results were more pronounced with Rosemary extract as 
compared to Moringa extract in all the combinations studied. The results of the present 
study provide a scientific validation for the traditional use of Rosmarinus officinalis and 
Moringa oleifera as an antifungal agent. Future work is needed to investigate and explore its 
application in the environmental and medical fields. In addition, to evaluating the efficacy of 
the individual ingredients separately to better understand the underlying mechanism. 
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                                                                           Abstract  
This study examined the mechanism for conflict resolution in traditional African societies 
with particular reference to Old Oyo Empire in Yoruba speaking societies of the western part 
of Nigeria. The paper notes that conflict resolution in Old Oyo Empire provides opportunity 
to interact with the parties concerned, it promotes consensus-building, social bridge 
reconstructions and enactment of order in the society. The paper submits further that the 
western world placed superiority  on the judicial system presided over by council of elders, 
kings’ courts, people , and   for dispute settlement and justice dispensation, posit  that 
traditional conflict resolution techniques such as mediation, adjudication, reconciliation, and 
negotiation as well as cross examination which were employed by  the Old Oyo Empire  in 
the past, offer great prospects for peaceful co-existence and harmonious relationships in 
post-conflict periods than the modern method of litigation settlements in law courts. 
Therefore, recommend revert back to traditional method of conflict management and 
resolution because it is cheaper and friendlier. 
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                                                                         Abstract 

Uncontrolled inflammation and failure to resolve the inflammatory response are crucial 
factors involved in the progress of inflammatory diseases. Current therapeutic strategies 
aimed at controlling excessive inflammation are effective in some cases, though they may be 
accompanied by severe side effects, such as immunosuppression. Phytochemicals as a 
therapeutic alternative can have a fundamental impact on the different stages of 
inflammation and its resolution. Biochanin A (BCA) is an isoflavone known for its wide range 
of pharmacological properties, especially its marked anti-inflammatory effects. Recent 
studies have provided evidence of BCA’s abilities to activate events essential for resolving 
inflammation. In this review, we summarize the most recent findings from pre-clinical 
studies of the pharmacological effects of BCA on the complex signaling network associated 
with the onset and resolution of inflammation and BCA’s potential protective functionality in 
several models of inflammatory diseases, such as arthritis, pulmonary disease, 
neuroinflammation, and metabolic disease. 
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Abstract 
Every organization that is engaged in technological as well as non-technological innovation 

will transform itself into a successful organization. At the extreme ends of the innovation 

process – generation and implementation of ideas – organizations and their managers need 

to develop an effective and effective Change Management Strategy to be effective and 

effective in managing that change. Professionals and stakeholders are frequently asked to 

develop attitudes and personal skills for change implementation, as well as a technical 

understanding of how to use change management tools. This article will discuss the 

challenges that Organizations and owners of businesses face when implementing change. 

Well-known theories and literature will also be discussed to shed light on the importance of 

change management in organizations. Many organizations face a need for change in their 

daily operations, but their outlook for change differs. The main purpose of this research is to 

critically evaluate the effect on corporate goals and objectives from the organizational 

viewpoint of view of change and change management. It focuses on a factor that can cause 

internal or external changes, which determines the kind of change and the performance of 

organizations in different countries. It also sheds light on the concepts and applications of 

change management and different models of change. From 2019 to date all the countries of 

the world experience a great change to the pandemic that leads to depression and economic 

meltdown but many still find a way to get out of this and when many designs strategies to be 

out of this, this is a simple analogy of change both in the private and public sector of the 

world. 
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                                                                             Abstract 

The marketing world is a dynamic and constantly changing environment that never 
stagnates. The purpose of this paper is to decide, based on the analysis of presented issue, 
how important is content marketing strategy to the customers at era of fourth industrial 
revolution. Presented paper consists of four parts, the first part of paper focuses on 
theoretical aspects of content marketing. The second part focuses on methods of data 
collection that are needed to perform analysis and it is also the base for the fourth part of 
paper. The third part of paper focuses on the results of analysis, which used Spss program 
and discussions. In the results and discussion section, we used t-test of the mean values of 
the two dependent variables. The fourth part consists of conclusion, most appropriate ways 
and recommendations for development of content strategy in the fourth industrial 
revolution. The result of this paper is comprehensive overview of thematic exploratory 
content marketing strategy can be used to influence user interests at the fourth industrial 
revolution   and how important is in communication with customers. It uses methods of 
statistical analysis, comparative methods and also synthesis and other methods of formal 
logic. 
Keywords: Content Marketing, Customers Communication, Customer Taste, Fourth 
Industrial Revolution 
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Abstract 
Abiotic stress factors such as salinity, drought, and heavy metal pollution limit agricultural 
production by causing loss of plant growth, product quality and yield. Recent studies in the 
agricultural field have turned to biosafe and sustainable approaches that will increase 
tolerance to environmental changes in plants and alleviate stress-induced damage. Plant 
polyphenols contain many bioactive molecules with chemical diversity that play a role in 
metabolic processes in plants. It is also known that the synthesis and accumulation of 
phenolic compounds in plants increase as a stress response. In addition, polyphenols are 
involved in the defense system with their antioxidant activities and metal chelating 
properties. Therefore, the use of polyphenols in stress tolerance studies is one of the 
promising ideas. Hesperidin (HES) and chlorogenic acid (CGA) are dietary polyphenols 
synthesized in plants via the phenylpropanoid pathway. They have been the subject of many 
studies with their antimicrobial, antiviral and antioxidant properties. However, previous 
studies have generally been limited to animal tissues and health-promoting effects. This 
study aimed to examine the effects of exogenous HES and CGA applications on plant growth, 
photosynthesis and antioxidant system in maize plants under arsenic (AS) stress. Our results 
show that phenolic applications reduced AS stress-induced ROS accumulation and lipid 
peroxidation in Zea mays leaves. Again, HES and CGA treatments positively affected plant 
growth under stress and non-stress conditions. While AS stress caused the suppression of 
the antioxidant system in maize leaves, it was observed that exogenously applied phenolics 
increased the antioxidant enzyme activities of SOD, POX and GST. Furthermore, HES and CGA 
attenuated stress-induced damage on photosynthesis-related parameters. As a result, the 
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use of natural phenolic compounds to increase plant tolerance to abiotic stresses has the 
potential to improve agricultural production. 
Keywords: Antioxidant system, Arsenic Toxicity, Chlorogenic Acid, Hesperidin, Zea mays 
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Abstract 

The problems caused by the conditions that prevent the equal distribution of agricultural 
products cause unbalanced nutrition and hunger in many countries globally. Therefore, in 
order to cope with these problems, it becomes a necessity to increase plant production in 
agriculture. Edible legumes, including beans, have had an important place in human 
nutrition for many years. Although selfing is possible in the bean plant, it takes a long time to 
reach homozygosity. It is known that classical breeding studies require high labour power 
and inbreeding for pure line production takes a long time, such as 7-9 years. In order to 
contribute to the reduction of the time spent for inbreeding and backcrossing methods used 
in breeding studies, haploidization studies were conducted with anthers of 12 different bean 
genotypes. Donor plants were grown under greenhouse conditions by using the seeds. The 
stages in which the microspore cells are mononucleated were determined to identify the 
samples' appropriate flower bud development stages. In culture, 48 different combinations 
of MS and B5 media including different concentrations and combinations of 2,4-D and 
Kinetin, were tested. Embryogenic callus, embryo development, and plant development 
stages of anther cultures were investigated statistically and microscopically. The best callus 
induction from antjers was obtained with B5 medium containing 2, 4-D (0.5 mg L-1) and 
Kinetin (2.5 mg L-1). It was observed that embryos did not progress beyond the globular 
stage. The findings here given are the first results of these genotypes, to the best of our 
knowledge. 
Keywords: Anther Culture, Haploid plant, Legumes  
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Abstract 

Storage of information and individual privacy have become among the preoccupying issues 
for society nowadays. In this regard, given the importance of information and the protection 
of personal data, Cyber Security plays a powerful role not only in the field of information 
technology, but also for the security of society. Cyber security includes the techniques used 
to protect the integrity of networks, software, and access from unauthorized access. It refers 
to the body of technologies, processes and can also be referred to as information technology 
security. In terms of information technology, security includes cyber security and physical 
security, both of which are used by enterprises to protect against unauthorized access to the 
information center data center and other computerized systems. The paper addresses cyber 
security through the prism of information technology (measures and tools for creating cyber 
security) and the aspect of legislative and institutional measures to prevent and combat 
cybercrime. The purpose of this paper is to emphasize the importance of cyber security in an 
environment and the virtual world in which we live. The paper uses methods of analysis and 
synthesis, comparative methods, as well as empirical meta. 
Keywords: Cyber Security, Cyberspace cyber terrorism, Information security 
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Abstract 

Industrial wastewater effluents are characterized by a high level of phosphorus (P) content. 
Phosphorus is considered as a contaminant and leads to eutrophication of surface waters, 
and therefore, industrial wastewater must be treated before discharging the effluents into 
receiving water bodies to minimize potential environmental damages. However, from a 
different perspective, phosphorus is a nonrenewable resource with a specific reserve on the 
ground. Therefore, phosphorus must not only be removed during wastewater treating 
processes, but it needs also to be recovered as an additional P source. To achieve this, an 
innovative electrokinetic system packed with calcium carbonate was developed to remove 
and recover phosphorus from wastewater. Two control systems: one implementing 
conventional/chemical coagulation using aluminum sulphate and one implementing 
electrochemical coagulation using sacrificial aluminum anodes were side by side running to 
achieve competitive conditions. All lab-scale systems were supplied with a synthetic solution 
of wastewater containing phosphorus concentrations of about 40 mg PO_4-P/L. Under 
optimal conditions (CaCO3 = 25 mg\L; pH= 7.5; current= 0.05A; and current density= 0.51 
mA/cm2 at 5’ON/25’OFF operation mode) in a batch electrokinetic treatment system, the 
removal efficiency of phosphate (as PO_4-P) was almost 100%. The new electrokinetic 
system recovers approximately 80% of P (∼32 mg/L) from industrial wastewater in 48 h 
treatment time at a low current density of 0.51 mA/cm2. It was found that the application of 
current density and calcium carbonate significantly enhanced phosphate removal due to 
simultaneous electrocoagulation, electrodeposition, and chemical precipitation processes. A 
rough energy cost estimation based on semi-quantitative analysis showed the potential to 
greatly reduce operating costs in addition to the reduction in capital costs using such a 
hybrid system.    
Keywords: Innovative Electrokinetic System, Electrochemical Treatment, Calcium Carbonate 
Addition, Next-Generation Wastewater Treatment Technologies, Phosphorus Removal, 
Phosphorus Recovery  
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Abstract 

Partial Discharge (PD) phenomenon causes insulation degradation, which if left unattended, 
may trigger electrical breakdown due to repetition of PD events. PD modeling is crucial as to 
develop PD measuring and detection system to assess the condition of the insulation system. 
A Finite Element Solver program is being used in this project to simulate the Finite Element 
Analysis (FEA) model. Through the modeling process, electric field distribution in a cavity and 
a dielectric material can be observed, which influences the PD characteristics under high 
applied voltage. PD phenomenon is further understood by implementing parameters such as 
free electron supply, inception field, and extinction field using MATLAB with Livelink and 
simulated through three different voltage steps namely 10kV, 14kV and 18kV.  
Keywords: Partial discharge, High voltage, Insulators, Breakdown, Modeling 
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Abstract 

Due to the fast growth of organizational data as well as the emergence of new technologies 
such as artificial intelligence (AI), organizations tend to utilize these new technologies in 
their enterprise information systems (EIS) either to overcome the issues they struggle with 
or to enhance their functions. The aim of this paper is to review the potential role of AI 
technologies in EIS, namely: ERP, CRM, SCM, KM, and HRM systems. The paper provided the 
definitions of these systems as well as the definitions of AI technologies that have been used 
in EIS. In addition, the paper discussed the challenges that organizations might face while 
integrating AI with their information systems and explained why some organizations fail in 
achieving successful implementations of the integration. 
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Abstract 
Air pollution is any particle or gas suspended in the air in high enough concentrations to 
directly or indirectly have a negative impact on living organisms and on an ecosystem, as a 
whole. The aerosolized solid, liquid, or mix-phased particles in the air are commonly referred 
to as Particulate Matter or PM and usually note the average particle size due to various 
health impacts.  Spread of COVID-19 occurs via airborne particles and droplets. People who 
are infected with COVID can release particles and droplets of respiratory fluids that contain 
the SARS CoV-2 virus into the air when they exhale (e.g., quiet breathing, speaking, singing, 
exercise, coughing, sneezing). The droplets or aerosol particles vary across a wide range of 
sizes – from visible to microscopic. Once infectious droplets and particles are exhaled, they 
move outward from the person (the source). These droplets carry the virus and transmit 
infection. Indoors, the very fine droplets and particles will continue to spread through the air 
in the room or space and can accumulate (EPA, 2021). In the recent years with the 
unprecedented situation of COVID-19 pandemic, it became a necessity that the scientific 
world comes forward with an objective of developing more equipment for air purification 
with novel technology to combat with the airborne pathogen, aeroallergen and viruses. The 
average human breathes 11,000 liters of air daily. We have to make sure that each liters of 
air is pollutant-free such as PMs, CO, NOx, SOx and O3 and especially for athletes that 
breathe more than 20,000 liters of air per day and the breathings are deeper and can reach 
deeper regions inside their lungs. Air quality is an important factor for overall health. We 
report the development of a novel face mask by the AFL Industries in the UK, which was 
assessed for the safety measures, and further improvement by the West Texas A&M 
University. The AFL-Mask can be charged anywhere just like a cell phone with the supplied 
charger. It also provides the adapter to charge anywhere in the world. Once fully charged it 
can be used for 6-8 hours continuously. This mask functions in an advanced way to combat 
all forms of airborne pathogens including the bacteria, viruses, mold spores and harmful VOC 
(Volatile Organic Compounds) present in the air. 
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Platforma Biznesu, Szczecin, Poland 
 

                                                                             Abstract 
Self-service devices in the form of multimedia totems and kiosk stands have been filling 
public spaces since the rise of LCDs and touch screen accessibility. These include ticket 
vending machines, ordering panels, and interactive maps. In addition, there are devices that 
support communication, customer service, or working time recording at the corporate level. 
In each of these cases, a desirable feature is the ability to provide more than one service 
with the possibility to remotely control each of them separately. Current solutions mainly 
focus on single process-based full-screen application systems. This implies the need to 
integrate all functionalities in one application and the cost of a dedicated implementation, 
even when a solution that provides the required functional part already exists on the 
market. The aim of the work was to develop a remotely managed platform that launches 
processes with a graphical layer, tracks events, and enables windows positioning according 
to a predefined layout. The proposed alternative is to break down the served content into 
applications launched by a system supervising the processes and communicating with the 
window manager. The task of such a supervisor, in addition to executing the application, is 
to track events occurring at the visual layer, identify the source process, and, after matching 
the window with the appropriate application, modify its attributes according to user-defined 
rules. Due to the multiplicity of approaches, availability of source codes, and ease of 
modification, the platform was based on GNU/Linux operating system. Future work includes 
attempts to map windows from virtual machines running applications for other systems. An 
implementation of an equivalent for Android systems is also under consideration. 
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Abstract 

The digital signage industry, defined as content serving with the use of various multimedia 
means, has gained popularity as one of the main methods of reaching the audience with 
information or advertisement. Getting feedback or providing a complete service using 
multimedia kiosks and touch screens is also becoming a standard. However, the content 
presented by these devices needs to be updated, which concerns not only the information 
itself but also the presentation method. Existing systems offer singular applications that 
implement the required functions, often using screen partitioning into sections. The 
difficulty with this approach is the limited ability to outsource the development of further 
functionality by maintaining a single application or forcing integration with a designated 
application programming interface (API). The aim of the project is to give digital signage 
system owners a platform that will allow them to outsource application development for 
their devices regardless of the technology being used (no requirements regarding the 
programming language) and without forcing the use of a specific programming interface. The 
only requirements to be imposed by the system owner on hired programmers should be 
functionality and target operating system. The proposed solution is a GNU/Linux window 
server screen virtualization with the possibility of running full-screen applications limited to 
a selected area. In the course of the work, tests have been carried out on a prototype 
platform, including custom applications as well as popular applications already available on 
the market. Future plans include the development of a comprehensive platform for 
installing, updating, and maintaining large-scale network applications. 
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Abstract 

In this study, the taxonomic classification of intestinal microbiota from healthy Barbour’s 
seahorses (Hippocampus barbouri) was determined as it plays an important role in host 
nutrition and immunity. Genomic DNA was extracted from the intestinal mucus samples of 
eleven Barbour’s seahorses, which were subjected to high-throughput sequencing of 
bacterial 16S rRNA genes targeting V1-V3 regions. The results revealed that the most 
abundant operational taxonomic units (OTUs) were affiliated to the genus Shewanella. Our 
findings may provide baseline data for further studies in order to explore the potential 
implications of intestinal microbiota to seahorses in terms of health status, development, 
growth, and survival. 
Keywords: Phylogenetic Analysis, Shewanella Species, Seahorses 

 
Mosab Alhazmi 

ERCICSTR2212057 

Service Quality and its Effect on Customer Satisfaction a Case Study in Hospitality Sector 
 

Mosab Alhazmi 
Engineering Management, Islamic University of Medina (IUM), Saudi Arabia 

 
Abstract 

TQM is one of the leading quality management philosophies that have been adopted by 
some Saudi firms and many others are moving toward implementing this philosophy to 
improve service quality and increased customer satisfaction. Through the implementation of 
quality improvement initiatives that are aimed to improve process efficiencies, and reduce 
waste and waiting time, companies throughout the world have reported that they had 
received positive feedback from their customers which in turn leads to increased customer 
satisfaction. However, very limited studies have been reported to have been carried out in 
the Saudi Arabian context nor have research confirmed that the findings elsewhere are also 
applicable in this country. It is important therefore to ascertain whether the same holds true 
here or whether cultural differences may play a moderating role in this situation. The aim of 
this research is to carry out a study on a major Saudi organization notably Taiba Investment 
in one of their hotels in terms of the extent to which such improvements company would get 
useful feedback to gauge the effectiveness of quality management practices that they have 
put in place and to what extent they have affected the levels of satisfaction of the customer. 
A literature review is carried out to determine the theory and theoretical framework upon 
which this research will be carried out. The research methodology will be based upon a 
questionnaire as the main instrument for gathering primary data. The customer here is 
defined as the internal customer (within the organization) and external customers. A 
questionnaire will be designed and validated by industry experts. A pilot study will be carried 
out and improvements will be made prior to carrying out the actual survey. The results will 
be analyzed for statistical significance and conclusions will be drawn after the analysis has 
been completed. 
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Abstract 

Cowpea (Vigna unguiculate) and moringa (Moringa oleifera) are nutritious and medicinal 
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leafy vegetables but could also harbour dangerous microbial contaminants. This observation 
turned into aimed at figuring out the impact of washing, blanching, and drying processing 
techniques on the microbiology, nutrient profile and shelf life of these vegetables to supply 
nutritious, tasty, safe and durable vegetable products. Leafy vegetable samples were 
amassed at each level of processing and were analysed for total microbial and nutritional 
content material. Microbial analysis showed the presence, particularly on cowpea leaves, 
yeasts and microorganism which includes Pseudomonas, Klebsiella, Staphylococci, 
Streptococci, and Enterobacter enteropathogens including Salmonella spp., Shigella 
dysenteries, and E coli. The best processing approach which reduced microbial load to 
beneath SABS standards even as retaining nutritional high-quality become the washing of 
the leaves twice with tap water followed via steam tunnel blanching at 94oC for 12 mins. 
Oven drying the leaves at 60oC gave satisfactory and extended shelf lifestyles results. 
Proximate analysis evaluation of the two leafy vegetables showed that on common moringa 
leaves contained extra ash (2.37 vs 1.1 g), protein (6,9 vs 3,6 g), fats (0,41 vs 0.2 g) and 
energy (305,1 vs 70 KJ) but much less dietary fibre (0,9 vs 7,5 g) than cowpea leaves. No 
widespread variations have been noted in those values following washing and steam 
blanching. These effects indicate that washing of those leaves is effective as to reducing 
microbial load and keeping proximate values in the quick time period (up to 4 days) however 
that oven drying is powerful for longer-term storage. 
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Abstract 

Today’s cutting-edge world of science and technology calls for composite materials to be 
widely employed in numerous industries, including marine, aeronautical and automotive due 
to their excellent mechanical, chemical and thermal characteristics. In various engineering 
applications composite materials are cost-effective, reliable, life saver and efficient. By 
reducing the strength-to-weight ratio by significant amounts, composite materials have 
revolutionized the manufacturing process of aircrafts. In the present research, 50 
rectangular cracked aluminium alloys 7075 specimens with central crack were repaired by 
glass-epoxy composite patches with 0,90 and-45, +45 fibres orientations. Then, the 
specimens were subjected to uniaxial tensile loading test experimentally using the 600KN 
Santam testing machine. Next, the force-displacement curve for each repaired sample was 
monitored and plotted by the testing machine user’s software. After that, Abaqus as a finite 
element software was employed to numerically simulate and perform the tensile test with 
XFEM method on developed three-dimensional models. Lastly, the experimental and 
numerical results were validated and compared precisely. It was concluded that XFEM as an 
effective technique is capable of predicting crack propagation with a maximum 0.0266 error 
percentage. Moreover, specimens repaired by glass-epoxy with 0,90 fibres orientation have 
the optimum performance while the ones whose fibres orientation is -45, +45 extended 
more before failure.  
Keywords: Composite Patch Repair, Crack Propagation, Extended Finite Element Method, 
Cracked Aluminum Alloy 7075 Plate, Fracture Prevention 
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Abstract 

Chronic wounds are challenging for healthcare because they are difficult to treat and cannot 
heal by themselves. Active compounds that can accelerate wound healing are, therefore, 
necessary. Dipeptidyl peptidase (DPP)-4 inhibitors are antihyperglycemic drugs widely used 
in patients with type 2 diabetes that not only maintain the homeostasis of blood sugar levels 
but have also been shown to promote chronic wound healing. In this study, we formulated a 
topical gel containing, sitagliptin, a commonly used DPP-4 inhibitor drug to treat diabetes, 
using Carbopol® 940 as a base due to its high viscosity and biocompatibility. The 
characteristics of the sitagliptin gel, including its physical appearance, viscoelastic properties, 
swelling and degradation, and stability, were investigated. The gel appeared to be 
transparent with a uniform distribution of drug molecules and was stable at 4 °C for more 
than 1 month. Moreover, the gel was shown to exhibit shear thinning pseudoplastic 
behavior, which is desirable for topical gels. The gel could absorb up to 250% of liquid within 
2 days but later degraded in aqueous solution following zeroth-order kinetics. In the in vitro 
release study, the cumulative release data were best fitted with the first order kinetic model, 
in which the release rate depended on the concentration. To further demonstrate the use of 
the DPP-4 inhibitor gel, the gel was applied directly onto subcutaneous wounds on 
experimental pigs. The topical gel was shown to exhibit the desired spread ability without 
creating any inflammation around the wound area. 
Keywords: Chronic Wounds, DPP-4 Inhibitor, Sitagliptin, Carbopol® 940, Kinetic Model 
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