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Experimental study to improve the

performance of solar panels
Eng. Reham Barbour *, Dr. Khaldoun Hafez, Dr. Nada Altonji ***

Abstract

This study aims to increase the possible power of the solar panels,
where the optimal angle of inclination of the panel was determined
mathematically by finding the monthly, seasonally, semi-annual and
annual inclination angle of the panel, and then the radiation values that
reached the panel were compared by dependence on those angles. The
results showed that it is better to change the angle twice during the year,
the semi-annual angle of the study area was 11° during the warm period
of the months of the year and 56° during the cold period, while
experimentally the average increase in power throughout the day was
10.35% when comparing the power resulting from the panel that angled
it has an inclination of 11° and a panel that has an angle of inclination of
38° (The angle of inclination is the most prevalent in the design of solar
systems). Based on previous results a uniaxial tracking system has been
added to the panel with an angle of 11° the average increase in power
was 29.05% when compared with the power of the fixed panel
(inclination angle of 38), and to obtain the maximum power Possible
from the panel, it was provided with reflectors of aluminum, the daily
power increased by an average rate of 26.93%, and by adding a tracking
system to the panel itself, the average of power was 46.61% when
compared with the fixed panel whose angle of inclination is 38°.

Key words: solar panels, optimum tilt angle, tracking system, solar
reflectors.

* Postgraduate student (MA), Department of Environment Engineering
Technology, Faculty of Technical Engineering, University of Aleppo.

** Department of Environment Engineering Technology, Faculty of Technical
Engineering, University of Aleppo.

*** Department of Environment Engineering Technology, Faculty of Technical
Engineering, University of Aleppo.
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Analytical study of lightweight
Cryptography algorithms in enhancing
the security of 10T applications

Department of Systems and Networking Engineering - Faculty of
Information Engineering — AL-Baath University
Eng: Rima Khaddour? Dr: Akram Mrri®  Dr: Ramez Al-
Khatib®

Abstract

In recent years, there has been an increase in the deployment of
small computing devices with limited resources such as radio
frequency identification tags (RFID), industrial controllers, sensor
nodes and smart cards. This shift from desktop computers to small

devices brings a wide range of new security and privacy concerns.

In many traditional cryptography standards, the trade—off between
security, performance and resources requirements for desktop and
server environments has been improved, making it difficult or

impossible to implement them in Internet of Things limited-

4 Master Student, Department of Systems and Networking Engineering — Faculty of Information
Engineering — AL- Baath University—Homs, Syria.

3 Professor. Department of Systems and Networking Engineering — Faculty of Information
Engineering — AL- Baath University—Homs, Syria.

¢ Professor, Department of Computer Techniques, Applied Faculty, University of Hama, Hama,

Syria.
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resource devices, and even when they can be implemented, their
performance may not be acceptable. Lightweight Cryptography
has received the attention of many researchers in the past two

decades.

In the design of cryptography algorithms, both Stream Cipher and
Block Cipher Algorithms use Non-linear functions. These non-
linear logic (Polynesian) functions are an essential component of
the essentials of encryption, which are essential tools in similar
encryption algorithms, where the encryption properties of these

functions play a major role in mitigating cryptography attacks.

In this paper, we analyzed the security of lightweight cryptography
algorithms based on Boolean Functions used by the Python-
based SageMath software, focusing on the algorithms included in
the standardized version of lightweight encryption algorithms

The National Institute of Standards and Technology (NIST) and
We examined some of the attacks on these algorithms by
examining the characteristics of the encryption functions they use.
Our analysis illustrates that there is no cryptographic Boolean
function satisfying all the cryptographic properties and, thus,
further research is needed in order to evaluate whether such
vulnerabilities of underlying Boolean functions can actually be

exploited in order to mount a cryptanalytic attack.

Keywords: 0T, lightweight encryption, logical encryption function,

logical encryption function properties
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Abstract:
AAT7075 (Al-Zn-Mg-Cu) aluminum alloy have low specific density
and high strength. Because of these advantages, they are commonly
used as construction materials in the aerospace industries. Even
though they have such important and common areas of usage, their
weldability is quite difficult due to cracks that occur in the joints
and consequently their poor efficiency compared to the efficiency of
the joints other welded. In recent years, there has been a trend
towards introducing nanomaterials into filling metals in order to
obtain crack-free and durable weld joints due to the advantages that
nanomaterials provide for the weld joint. In this research, the most
important studies of fusion welding of these alloys will be shed light
on, and then the importance of applying nanomaterials in this field
will be reviewed.
We found that the microstructure of the joint welded using
nanoparticles changes from dendritic to semi-homogeneous, fine
distribution and the mechanical properties of the weld metal
(toughness and elongation) are several times higher.

Keywords: Alloy AA7075, gas arc welding, filler metal,
nanoparticles
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Introduction

Aluminum alloy 7075 has found wide use in the aerospace,
aviation and automobile industries, due to its good properties in
terms of strength, light weight and rust resistance. The two welding
methods TIG (Tungsten Inert Gas) were used for arc welding by
tungsten rod and inert gas and welding MIG (Metal Inert Gas)
using filler metal and inert gas to weld these alloys [3]. The
increasing development of nanosciences and nanomaterials has
led to their use in various fields, including welding processes, and
the goal is to obtain a high—quality, crack—-free weld joint [14]. It
was found that the use of nanomaterials in welding steel led to a
change in the microstructure of the weld joint from a needle-
shaped tree to a semi—homogeneous structure with fine grain
distribution, and this in turn led to the improvement of all

mechanical properties of the weld beam [6].
Research goal:

e Review of AA7075 aluminum welding methods using the
traditional TIG and MIG method

e A study of recent research on welding using nanoparticles.
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Summary of research related to welding with conventional

filler metal:

When arc welding, the selection of the appropriate filling metal is
extremely important, as it is directly reflected in the mechanical
properties of the weld joint. 4xxx metal wire containing silicon (Si)
is usually used in order to prevent the spread of hot cracks. In
other cases, 5xxx wire is used for greater strength. It has been
observed that most aluminum alloys that can be heat treated are
subjected to hot cracking, and here we distinguish two types of

such cracks.

* Hot cracking in the welding area Micro cracking due to hot
tearing that occurs in the partially melted zone (PMZ) and heat
affected zone (HAZ) Cracks are usually formed because the alloys
(especially the 7xxx series) contain a large amount of copper and
have a wide melting range, and the solidification temperature is
low, and all this makes them susceptible to cracking when welding,
as during solidification two different regions are formed, one rich in
copper and the other free of it . The copper-rich region
solidification first, while the copper—free region solidification later,
due to the difference in the rate of solidification. Cracks can also

form due to unfilled weld metal and internal stresses as well [11].
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The most important results of previous studies were summarized

as follows:

1. The main reason for the improvement of fatigue properties
is due to the improvement of the grain size in the melting
zone[1]

2. The process of pulse welding leads to an improvement in
the size of the grains of the fusion zone [2]

3. The use of filler metal (Al_5Si) causes a decrease in the
hardness values using the MIG method because it causes
porosity in the weld joint [7]

4. The use of ER5356 filler metal causes precipitation of
carbides, which leads to increased hardness [7].

5. The stiffness of TIG welded joints increases with the
increase in the frequency of vibration applied when welding,
because the microstructure of the welded joint consists of
fine grains when high vibrations are applied, thus reducing
the appearance of hot cracks [4]

6. The use of AIM2319 filling metal by CMT welding prevents
the formation of hot cracks [5].

7. Increasing the angle of the groove decreases the tensile

strength when welding by the MIG method, as the size of
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the grains in the weld joint increases with the increase in
the angle[10].

8. Samples welded with ER4(043 filled metal break brittle in the
melting zone due to the presence of oxides, while samples
welded with ER5356 break brittle in the HAZ zone due to
porosity[9]

9. The durability of double-sided welded joints is higher than
that of single—sided welded joints[12]

10.The optimum rated current for TIG welding is 140A and the
optimum gas flow rate is 17 I/min for thickness 3mm of
AA7075 alloy

11.The increase in the intensity of the current increases the

roughness of the grains and fine cracks in the weld [13].
The use of nanoparticles in welding:

The scientific and technological progress related to nanomaterials
in the last decade has led to controlling the nucleation and growth
of particles during solidification in aluminum alloy 7075. The
nucleation barrier during solidification, which helps to obtain a fine
microstructure composed of small, balanced granules. In the
traditional TIG welding method, convection moves due to the

surface tension of the weld pool, as fluids flow from the area of low
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surface tension towards areas where it is higher, meaning that the
flow is from the center of the weld towards the edges, which leads
to a wide weld, while nano—-additives help to Reverse the flow of
the molten metal, which in turn leads to a narrower and deeper
weld seam. The problem with welding alloy 7075 is that the heat
generated in the welding area forces the components of the alloy
to spread irregularly and thus prevent the flow of liquid metal
during cooling uniformly, in this case the metal shrinks and causes
cracks along the weld[]17]. Studies indicate that the HRL group
announced in the year 2017 its ability to produce parts of 7075
and 6061 free of cracks, by treating them through additive
technology (AM) and the use of Zr nanoparticles, and in 2019 the
University of California (Los Angeles) studied the possibility of
controlling the structure Microstructure by using TiC nanoparticles
and in the same year 2019 developed 7075 welding wire improved
with TiC particles, which helped to obtain weld joints free of cracks.
The welding of aluminum and its alloys is performed using a filling
metal with carbon nanotubes added. to obtain a weld joint that has
better mechanical properties, as well as reduced welding defects in

general[17].
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How to use nanoparticles in welding:

The exact size factor of the nanomaterial causes problems when
trying to insert it into the weld. In order to overcome this, these
materials were prepared in the form of a coating that is sprayed or
applied with a brush on the welding rod, on the piece to be
welded, or on the filling material. Nanomaterials are sometimes

used as a filler core within the filling material [§].
Nanomaterials used in welding:

They are very small particles (measured in nanometers) produced
from metal oxides, carbides, ceramics, oxides of rare elements,

silver and carbon nanoparticles[§].

Benefits of using nano-oxide coatings in the welding

process:

* Instead of multi-track welding, single-track welding can be

sufficient, and this leads to savings in protective gas[19].

* There is no need to use filling materials, thus saving on welding

cost
« Stable transport of the molten drop

 Higher welding speeds can be used using nano—coatings[15]
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The use of nanomaterials as a filling material in welding:

Metal oxides, noble metals and carbides particles can be added to
the filling metal. Studies have shown that the carbon element used
as a reinforcing element in the alloy leads to a significant
improvement in the properties of the weld joint and a smoothing of
the microstructure. Figure (1) shows the effect of filling materials

with nanomaterials on cracking in the weld joint [7].

b AAT7075 filler c ERS5356 filler d  Nanotreated AA7075 filler

Figure (1) shows a welding joint for AA7075 metal using a filler

of the same metal, c a filler using ER5356 filler, and d a filler

with nanomaterials[16]

Effect of nanomaterials as a filling material on mechanical

properties:

It leads to an increase in the hardness due to a decrease in the
particle size and the formation of Al,C;carbide, which affects the

cooling speed and, consequently, the hardness. It also leads to an
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increase in the tensile strength while maintaining an acceptable
plasticity. The reason for the increase in tensile strength is due to
the difference in thermal expansion between aluminum metal and
the added particles and the fineness of the grains with their regular

distribution within the structure[18].

The added particles act as an impediment to the growth of the
granules and lie on the surface of the formed phase and limit its
growth, allowing continuous nucleation over the entire cooling

period. Thus achieving a very fine microstructure [16].
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Figure (2) shows Schematic of the strategy to control phase

growth by nanoparticles during solidification. (a) After the initial

nucleation of the primary phase from liquid, the initially nucleated

grains/phase domains grow rapidly and release latent heat,

preventing the nucleation of new grains/phase domains. This

results in a course structure. (b) In contrast, with uniform

dispersed nanoparticles in the liquid, after initial nucleation, the

nanoparticles rapidly adsorb on the surface of the nucleated phase

and restrict their growth, enabling continuous nucleation in the

whole period of cooling.

Finally, a much fine microstructure can be achieved[17]
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Conclusions and Recommendations:

* The use of nanomaterials leads to a reduction in the width of the

weld seam.

* The use of nanomaterials leads to an increase in the hardness
of the metal in the FZ region, due to the smoothing of the grains in

this region.

* The addition of nanoparticles leads to an increase in the arc
density in the welding area, and consequently, an increase in the
temperature in the welding area, which in turn leads to an increase

in weld penetration.

Recommendations:

e The addition of nanomaterials to the weld joints is extremely
important, especially in low weldability alloys, thus
expanding the field of use of these alloys in all industrial
applications while ensuring the use of the same equipment
and mechanisms needed to connect these alloys.

e Because of the great benefits of using nanomaterials, we
recommend research in this field, especially as it keeps

pace with scientific development.
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Using Modular Multilevel Converter as
rectifier in smart transformer when
connected to medium voltage network

Abstract
Smart transformers, are considered as keyroles in the futuristic
smart grids that contain renewables, which are essential part, of
distributed generating sources. Rectifiers on medium voltage side
in these transformers must have the ability of control active and
reactive powers and must compensate reactive power in the
network when needed.
Modular multilevel converter has many features such as small size
filters and low voltage rating semiconductors and a modular
structure as it use a medium voltage DC-Link that gives MMC the
advantage of connecting to the renewables.
In this research, we will study the ability of using the Modular
Multilevel converter as rectifier for the smart transformer as we
will select its components using a suitable controlling technique to
control the output DC voltage to be connected with the high
frequency hight to low transformer

Key words: Modular Multi-level Converter, Multi-Carrier Pulse
Width Modulation, smart transformer
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Performance Analysis of some Predictive
Learning Algorithms in Breast Cancer
Diagnosis

Abstract:
Nowadays amount of data is received in the medical field. These
data contain details about patients, medical examinations, treatment
and symptoms of diseases. Data analysis technology is an important
research area in identifying useful information from large datasets.
Machine learning techniques can be used to reveal unknown
diseases and their causes along with identifying medical treatment
methods.
In this research, an analytical study of predictive machine learning
algorithms was presented. These algorithms were applied to a
database for breast cancer disease. the results of each algorithm
were presented thereafter. Decision Tree, KNN, Naive Bayes, SVM,
Perceptron, and K-means were used. Algorithms were compared to
show the best accuracy and reliability.

Keywords: machine learning, decision tree algorithm, nearest
neighbor algorithm, Naive Bayes algorithm, support vector
machine algorithm, perceptron algorithm, K-means algorithm,
stacking technique.
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0.888 0.967 0.967 0.05 95% 4% 4l 96%

ke

0.866 0.977 0.956 0.05 95% 6% cu,all 94%

kel

0.857 1 0.951 0.038 96.25% 8% il 92%

kel

0.869 1 0.962 0.03 7% | 10% w5l 90%

okl

0.958 0.993 0.986 0.015 08.5% | 20% sl 80%

kel

0.958 0.995 0.986 0.0133 08.67% | 30% <l 70%

kel

0.943 0.992 0.975 0.0225 07.75% | 40% wxll 60%

ksl

0.938 0.991 0.971 0.026 07.4% | 50% sl 50%

ksl

0.918 1 0.954 0.03 Q7% | 60% cuxll 40%
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0.729 1 0.872 0.095 90.51% 98% aill 2%
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Cluster Assignments for breast cancer orginal clustred data
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:confusion matrix _.laly) 488 a0
A TP+ 1N 100 = 88%
ccuracy = X = 0
Y= TP+ TN +FN + FP
FP + FN
Error Rate = =0.12

FP+FN+ TP+ TN

TP
Precision = — = (0.847

TP + FP
Sesitivity = L = 0.993
e511V1y—TP+FN— .
Specificity = N = 0.668
pec11c1y—TN+FP— .
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Improving the time-delay factor of
wireless sensor networks using the
parallel processing

Abstract:

Recently, wireless sensor networks have attracted great interest by
researchers due to the important role that these networks play in all
aspects of life. The widespread use of sensor networks is due to the
ease of distribution in search areas and their low cost compared to
other networks. However, the limited power sources for the sensor
nodes reduce the life of the network and thus limit its use in some
sensitive areas. Therefore, in previous research the energy
consumption reduction in sensor nodes of wireless sensor networks
was discussed, to achieve this goal, a moving group leader was
used to collect data from clusters in the network. The results of the
research were compared with the LEACH protocol, which depends
on a fixed cluster leader, and the study made significant progress
[1]. Nevertheless, when the network is dense (a large number of
nodes and a large cluster size), it is possible for the cluster leader to
run out of power before the end of the specified round, and before
the completion of data collection from all nodes within the cluster.
That is due to the large time it will take for the cluster leader to
collect data, which negatively affects the energy consumption.
Therefore, this paper will focus on addressing the time delay
problem using parallel cluster driving. Where each group will be
headed by two leaders roaming in different directions within the
tour, in order to collect data from all nodes with an optimal time
delay and before the end of the given tour.

Key words: wireless sensors, cluster-based protocols, parallel cluster
leadership.
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