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The Effect of Social Networking Sites on Consumer Purchase
Decision
(An Applied Study on The Libyan Consumer in Tripoli City)

Abstract

This study aimed to reveal the impact of social networking sites on
the purchase decision of the Libyan consumer and the time and
effort it saves in evaluating between the available alternatives, and
knowing this effect on each stage of the purchasing decision. The
study community consisted of all users of social networking sites in
Tripoli who depend On these sites to purchase their products, The
study sample consisted of (450) consumers and (430) of them
responded to the questionnaire but only (400) were found valid for
analysis, with 85% response rate. Statistical package for social
sciences (SPSS) was used to analyze and test the hypothesis, The
study results indicated that there is a high impact of social network
on Purchasing decision making at all stages: the perception of the
consumer of the product that was advertised through social
networking, to help consumers to fined different alternatives to
satisfy their needs, the ability to choose the suitable product, the
purchase of the product, evaluate the decision after the purchase
stage. The study recommended : Companies that advertise on social
networking sites must provide the required amount of information
about the characteristics of the products they are advertising. In line
with the constant change in consumers' desires, companies must
clarify the true prices of products advertised on social networking
sites, and companies must adhere to the timing of product delivery
and provide appropriate maintenance programs to the consumer.
Key words: Social Media, purchasing decision , Internet
advertising .
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Abstract

In recent years, the use of flying robot is increasing speedy in
everyday life due to movement to automated processes in various
area of life. One of this field is the last mile delivery where, the
goods distributed from the warehouse to the customers.

In this paper, we will study the use of flying robot in the delivery
system considered as an optimization problem. The optimal route
will be find when the flying robot do the delivery task and
comparing with the delivery truck. The mathematic model of the
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problem was derived and solved by nearest neighbor algorithm. The
algorithm was implemented in MATLAB and the result show that
the use of flying robot will decreasing the serves time, which will
reduce the delivery, cost and make the delivery Process as an
automated system.

Keywords: flying robot; Drone routing problem; delivery
system; nearest neighbor algorithm.
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Abstract

Wastewater is considered one of the biggest environmental
problems faced by the prohibitive development of cities in various
countries of the world due to the health and economic risks that this
entails. To confront these dangers, a great technological
development occurred in the field of sewage treatment and treatment
techniques and methods have developed based on environmental
controls that are related to the nature of Water and the final goal of
its treatment, and achieves economic considerations and follow-up
environmental impacts with the need to choose the most appropriate
methods of management and sustainability. This study sheds light
on the use of sustainable technology for wastewater treatment in the
southern Libyan cities. In order to highlight the environmental and
economic benefits resulting from the application of this technology
derived from nature in Libya, where the study relied on the
descriptive analytical approach to design a treatment plant that
operates with the technology of stabilization ponds consisting of 1
facultative pond followed by 2 maturation ponds with an estimated
area of 4 hectares and meet the standard output BODs of no more
than 25 mg/L, The study concluded that an economic analysis of the
construction costs amounted to 110 thousand dinars and important
recommendations for the use of this technology .

Keywords: sewage treatment, sewage treatment techniques,
oxidation ponds
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Email: Lubnabentaher@gmail.com., lubna.bentaher@uob.edu.ly

Abstract

This study aimed to establish the hydromorphometric analysis of
Wadi AlQattara basin, located in southeast of Benghazi city - Libya,
by integrating Remote Sensing, Geographic Information Systems
techniques, and Snyder Model's. The study results concluded that,
Wadi AlQattara basin with an area of 1074.81km2, by length of
main stream89.5km, and the shape factor 0.13, that means the basin
shape is close to the triangle and still in the stage of maturity.
Moreover, the basin's streams rank from 1 to 8 with total number of
13492strams, by a bifurcation ratio is 7.25 as the solidity and
permeability of rock formations in the basin area, to reduce the
flooding risk. According to the synthetic unit hydrograph by Snyder
model, the concentration time in Wadi AlQattara basin is 19.55hr,
beside the maximum flood flow 122.26m3/sec with a peak time of
22.7hr. Should be recommended to design a storm drainage network
in Benghazi city to suit the annual rainfall quantities, to protect it
from the impact of severe floods, and build obstructive dams in
course of the streams. Use of integration between Remote Sensing
techniques and Geographic Information Systems to study basins and
valleys in Libya, by creating an available morphometric,
climatological and hydrological database.

Keywords: Wadi AlQattara Basin, Morphometric Analysis,
Hydrological Analysis, Snyder Model, Geographic Information
Systems, Remote Sensing.
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Abstract

With the increasing growth of the Internet, the rapid progress of
cloud computing, and the development of business and e-commerce
applications, the exchange of information and services between
public, private, industrial, governmental and academic institutions
IS witnessing an unprecedented development, addition, the
development of wireless networks in recent years. On the other
hand, many complex security issues have emerged and increasing
of cybercrime, various attacks, unauthorized access, and
information theft and service deterioration have increased, Because
of the advanced technical skills of the attackers. Therefore, it was
necessary to have a reliable intermediary that ensures maximum
security of confidential and sensitive data being put away or
transmitted over public networks. In this paper, Virtual Private
Network (VPN) technology was presented, which is an effective and
reliable way to secure data, devices and resources from hacking and
electronic attacks, because they are virtual connected networks, and
it is a widely accepted technology for organizations to enhance their
business operating over the Internet , In other words, a diverse
security model that contains authentication, confidentiality, data
integrity and provides a secure transmission of data over the
Internet. This paper also discussed the advantages, types and
security characteristics of this technology, In addition, the threats
and security measures and the most one discuss was security
protocols used.

Keywords — authentication ,encryption, Hash Algorithm ,packets
(IP), protocols, nodes.
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Client Server

clieng he
<hello Phase 1
Establish security capabilities, including

protocol version, session 1D, cipher suite,

. _r‘.l.r__'l.wl'l“ compression method, and initial random
5C numbers.

certifical®

. gxcha
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s
Server may send certificate; key exchange,
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c‘_ﬁr‘:alc_ and request certificate. Server signals end
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No_done

GETVE e
Certificag,.
('jj‘.n‘ " Phase 3
ke "_.l‘x:'hnn reo Client sends certificate if requested. Client
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“."‘-r'ca“:‘r.ﬁ . certificate verification.

« .
hange cipher . .

Phase 4

Change cipher suite and finish

) — handshake protocol.
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Abstract:

This paper deals with the effect of the pipe roughness on energy
losses, as it has an important effect on the process of transporting
and supplying water, because of its impact on the amount of losses
resulting from the friction between the water and pipe walls.
Where a case was studied for a type of pipe with two different

roughnesses, One is soft (1, = 0.02905), and the other is coarse
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(4, = 0.07165), and several attempts were made to find out the

effect of the roughness on the total head.

The study concluded that the greater the amount of roughness of the
pipe wall, the greater the amount of friction loss, and thus the greater
the amount of energy loss.

This study recommends care when choosing the type of pipe used
in infrastructure projects, in terms of hydraulic efficiency, which is
directly affected by the roughness of the pipe wall.
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Abstract
The use of web services has become a key role in most public and
private sectors in the world, where web services provide the ability
to transfer data between government and private sectors. And comes
the role of e-government, or what is known as governance, whose
tasks include facilitating work procedures as well as taking care of

citizens’ satisfaction in addition to improving services and raising
the level of government performance using information and
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communication technology, which is the primary support for any
government, where it increases the levels of actuality and efficiency
in accomplishing government tasks. In this research, a mechanism
was presented in order to take advantage of web services and apply
them in most Libyan universities, especially the University of
Zawia. Through which it is possible to transfer and exchange data
between various Libyan universities under the supervision of the
Ministry of Higher Education, by using web services, the distances
between facilities in the same university are converged, and thus
lead to the convergence of Libyan Universities among themselves
as well.

Keywords: Web services, Libyan universities, University of Zawia,
exchange data.
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"university": {

"record”: [

{ v <university>
B A R s v<record id="1">
faculty": AR N <facultys> »pw) </faculty>
"city": "N, <eitysiy dc/eity>
"department": "Jlsasdl Lo, {OSPArTREnt yu el »y0¢ /departments
"stu-no": 12020765466, -:szu-no~129;876§678<»’n\{-nw
" W, W W ) n CETU-NamEd L & s dai(/stu-name>
btujnd’m R e <national-no>1200054876</national-no>
“national-no™: 12000045643, v <dateofbirth>
"dateofbirth": { <day>01¢</day>

<month>11</month>
<yesr>1999¢/year>
</dateofbirthy

"day": 6,
“month": 3,

"year": 2000 <placeofbirthy Ly </placeofbirthy
}, </record>
"placeofbirth": " diL" v<record d2w . )
<faculty><hepd Ll¢/faculty>
7 <city>y)i\¢/city>
{ . <department >y ' il /department
"faculty": "ad", <5tu-n0>12020765466</5tu-no>
"city": "qld", <stu-namedady il du iae Malc/stu-nased

<national-no>12000845643<¢/national-no>

“department": "Ldal Ak )
P ? v<dateofbirthy

“stu-no": 12020765678, il
"stu-name": "G Lk iaw al") <month>@3¢/month>
"national-no": 1200054876, <year>2000</year>

"dateofbirth": { </dateofbirth>
A <placeofbirthy & a¢/placeofbirthy
day": 1, </record>
"month": 11, </university>

"year": 1999
}s

) il e saisall dgall o llall (355 () (S
HTTP POST
POST /Servicel.asmx/Number_of student HTTP/1.1
Host: localhost
Content-Type: application/x-www-form-urlencoded
Content-Length: length
Name_Of_University=string
HTTP/1.1 200 OK
Content-Type: text/xml; charset=utf-8
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Content-Length: length
Request Message
POST /Servicel.asmx HTTP/1.1
Host: localhost
Content-Type: application/soap+xml; charset=utf-8
Content-Length: length
<?xml version="1.0" encoding="utf-8"?>
<soapl2:Envelope
xmins:xsi=http://www.w3.0rg/2001/XML Schema-instance
xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlins:soap12="http://www.w3.0rg/2003/05/soap-envelope">
<soapl2:Body>
<Number_of_student xmlns="http://tempuri.org/">
<University_Of_Zawia>string</ University_Of Zawia >
</Number_of_student>
</soapl2:Body>
</soap12:Envelope>

P A ) e (5ad Al daala A Aerdll g Al dgall (e Alasa) L)
Response Message
HTTP/1.1 200 OK
Content-Type: application/soap+xml; charset=utf-8
Content-Length: length
<?xml version="1.0" encoding="utf-8"?>
<soapl2:Envelope
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlins:xsd="http://mww.w3.0rg/2001/XMLSchema"
xmlins:soap12="http://www.w3.0rg/2003/05/soap-envelope">
<soapl2:Body>
<Number_of studentResponse xmlns="http://tempuri.org/">
<Number_of studentResult>float</Number_of studentResult>
</Number_of_studentResponse>
</soap12:Body>
</soapl2:Envelope>

Lebigatg daayll Cilad (gaa) By (e llall 238 8ol (e (Safin Budiveal) dgally
s Ao clill) S Js 4 json_decode allall pladiuls cllyg object )
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Dl st ded XML gg e bl cals 1y W (JSON

(-newXMLSerializer .serializeToString(xml))

¢ XML D) e dpe 4l oo Blae g8 illy (WSDL) cilall (S5 (asunds L
dyasl) dagedd coml) (e cugll Glaad Gl aaaty Chrag (& padiad All
Aralall aala 8 d9age (5S0 0)52 (5315 UDDIY adia eha 25 ¢lgne dalxilly L)
Glbad) S G580 blly jens Aggan dslhadl) deadll ) Jgasll (S Cuma

r M el e

<wsdl:definitions xmlIns:soap="http://schemas.xmlsoap.org/wsdl/soap/" xmins:t
m="http://microsoft.com/wsdl/mime/textMatching/" xmIns:soapenc="http://sche
mas.xmlsoap.org/soap/encoding/" xmlIns:mime="http://schemas.xmlsoap.org/ws
di/mime/" xmlns:tns="http://tempuri.org/" xmlns:s="http://www.w3.0rg/2001/X
MLSchema™ xmins:soap12="http://schemas.xmlsoap.org/wsdl/soap12/" xmins:h
ttp="http://schemas.xmlsoap.org/wsdl/http/" xmlns:wsdl="http://schemas.xmlso
ap.org/wsdl/" targetNamespace="http://tempuri.org/">

<wsdl:types>

<s:schema elementFormDefault="qualified" targetNamespace="http://tempuri.o
rg/">

<s:element name="Number_of student">

<s:complexType>

<s:sequence>

<s:element minOccurs="0" maxOccurs="1" name="Name_Of_University" type
="s:string"/>

</s:sequence>

</s:complexType>

</s:element>

<s:element name="Number_of_studentResponse">

<s:complexType>

<s:sequence>

<s:element minOccurs="1" maxOccurs="1" name="Number_of_studentResult"
type="s:float"/>

</s:sequence>

</s:complexType>

</s:element>

</s:schema>

</wsdl:types>

<wsdl:message name="Number_of studentSoapIn">

<wsdl:part name="parameters" element="tns:Number_of_student"/>
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</wsdl:message>

<wsdl:message name="Number_of studentSoapOut">

<wsdl:part name="parameters" element="tns:Number_of studentResponse"/>
</wsdl:message>

<wsdl:portType name="ServicelSoap">

<wsdl:operation name="Number_of student">

<wsdl:input message="tns:Number_of studentSoapIn"/>
<wsdl:output message="tns:Number_of_studentSoapOut"/>
</wsdl:operation>

</wsdl:portType>

<wsdl:binding name="ServicelSoap" type="tns:ServicelSoap">
<soap:binding transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="Number_of_student">

<soap:operation soapAction="http://tempuri.org/Number_of student™ style="do
cument”/>

<wsdl:input>

<soap:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soap:body use="literal"/>

</wsdl:output>

</wsdl:operation>

</wsdl:binding>

<wsdl:binding name="ServicelSoapl2" type="tns:ServicelSoap">
<soapl2:binding transport="http://schemas.xmlsoap.org/soap/http"/>
<wsdl:operation name="Number_of_student">

<soapl2:operation soapAction="http://tempuri.org/Number_of_student” style="
document"/>

<wsdl:input>

<soapl2:body use="literal"/>

</wsdl:input>

<wsdl:output>

<soapl2:body use="literal"/>

</wsdl:output>

</wsdl:operation>

</wsdl:binding>

<wsdl:service name="Servicel">

<wsdl:port name="ServicelSoap" binding="tns:ServicelSoap">
<soap:address location="http://localhost:62391/Servicel.asmx"/>
</wsdl:port>

<wsdl:port name="ServicelSoap12" binding="tns:ServicelSoap12">
<soapl2:address location="http://localhost:62391/Servicel.asmx"/>
</wsdl:port>

</wsdl:service>

</wsdl:definitions>
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Abstract

Groundwater (wells water) is the main and primary source of water
in the Bir EI-Ghanam area, although it is not suitable for drinking
because of the high salt content in it. Therefore, this study aims to
estimate the level of the three heavy elements (manganese, zinc, and
chromium). This study was conducted in the period between (May
and June 2021).

Six samples were taken from the water wells of the study area
and analyzed. The results of this study showed that the values of
manganese ranged between (0.040 - 0.097 mg), and the
concentration values of zinc ranged between (0.065 - 0.148 mg),
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while the chromium element was between (0.010 - 0.033). mg) and
all of them were within the permissible limits according to the
Libyan standards as well as the World Health Organization (WHO).
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Abstract.

In order to study the coefficient of performance of the refrigerator
it's required to apply some tools in order to measure the pressures
and temperatures at all points in the pipes of the refrigerator that the
study carried on for several days and different temperatures
evaluated from 20C° to 37C°. Data was obtained and calculated to
measure the mean value of the coefficient of performance from the
calculation the performance value increase from 20C° until 28C°
and in that case, the coefficient of 28C° was the peak of value.
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Abstract

We extracted in this research the extent to which we benefited from
the photovoltaic energy in cooling according to the climatic
conditions in southern Libya, considering the south a desert region,
the design of the photovoltaic system and the calculation of solar
radiation over a whole year, and from the economic feasibility to
show us that the use of photovoltaic energy In cooling, it is of high
quality and high efficiency in southern Libya, but it is relatively
expensive compared to the price of electrical energy in the public
network, given that Libya is a country rich in oil resources, and also
provides full independence.
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Abstract

This study aims to identify the sewage system in the city of Benghazi
and the challenges that obstruct sewage services in the city. It was
found that the completed sewage network in the city of Benghazi
constitutes (40%) of the total approved plan of the city. the study
also showed that, the city’s sewage system is completely suspended
due to the instability of the country’s security situation and
maintenance companies stopping work, which led to the failure of
the system and the discharging of flows to the shores of the sea and
Lake of 23 July, which created an environmental problem that the
city suffers from until this moment.
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Abstract

This study targeted two main aspects: the theoretical aspect of the
study: the definition of the conceptual framework of Angelic Capital
(AC) and the competitive advantage; the field aspect of the study:
which was applied to accountants working in Islamic windows in
Libyan banks operating in the city of Tobruk, based on a sample of
(25) individuals. By collecting data through the questionnaire form,
the results of Fredman Test, with a statistically significant level
(5%), have shown that AC in Libya can be a strategic option to
achieve competitive advantage with Islamic windows - especially in
the Libyan banking environment - and therefore the study
recommends: the need to adopt AC investment, because it is an
entry point for contemporary investment, and has positive
implications for the competitive advantage of Islamic windows;
encourage Libyan institutions, particularly the Central Bank of
Libya, to provide all means of activating investment with AC.
Keywords: Angelic capital, competitive advantage, Islamic
windows.
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Abstract

In this paper, a model of the smart walking stick was designed and
implemented to reduce the risks faced by the blind and visually
impaired people while moving from one place to another, which
leads to an increase in their self-confidence and makes it easier for
them to carry out their daily work smoothly. This model consists of
a simple crutch equipped with sensors for the surrounding
environment, which detects obstacles and senses dark places, and
alerts the user via voice messages through an earpiece connected to
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the crutch. In addition, an alert device attached to the crutch has
been designed to be hung around the neck that helps the user locate
the crutch when he wants to use it, and this is done by sending radio
waves that the crutch receives, which emits an audible alert, and thus
his location can be determined through tracking. This model was
implemented using an Arduino board and a set of sensors, and a
series of tests were conducted on it, and the results showed that it
does the work for which it was designed well and is suitable for
users.
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Abstract

This study uses one of the methods used in financial analysis
if financial failure is predicted. This study aims at the possibility of
using the Kida model in predicting the possibility of financial
failure that may turn into a failure that threatens the insurance
companies in Libya. The results shows that the financial percentages
indicators in Kida model have the capability to predict the
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financial risks that the companies might face. The study has
developed the mathematical and statistical models using
information technology and modern trends in financial analysis.
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Abstract
In this study, the concentration of radioactive elements was
measured for 10 samples of surface soil based on the administrative
map in the Asbea region using a gamma ray system based on a high-
purity germanium detector. The results showed that the radioactivity

of the uranium-238 series ranged from 0.47 Bg/kg to 29.14 Bg/kg.
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As for the thorium-232 series, it ranged from 0.02 Bq /kg to 8.69
Bag/kg, and for potassium nitrate-40, it ranged from 5.32 Bg/kg to
11.22 Bq/kg, and from these measurements it was found that they
all fall within the internationally permissible limits ", as well as then
measuring the quantities associated with the assessment of
radiological risks, which is the activity of radium equivalent (Ra,,),
average absorbed dose (D), and annual effective dose equivalent
(AEDE) And internal and external risk indicators (H;,<H,,) and it
was found that they all fall within the internationally permissible
limits.
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Designing, Photovoltaic (PV) system for Household
electrical Demand
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Abstract

Photovoltaic (PV) power systems convert sunlight directly
into electricity. PV system can be contributed to energy
generation in the electrical network to provide a sustainable
access to electricity and to stimulate development. As result of
that, solar system makes power supply more reliable and resilient.
Due to weak grid and case of blackouts, PV system can be used
as an effective solution to solve problem to provide electrical
energy for house load. Furthermore, using solar system for
electrical energy demand that cause improved living conditions
and contributing to achieve environmental, economic and social
objectives, as result of reduction of greenhouse gases and creation
of local employment. A residential PV power system enables a
homeowner to generate some or all of their daily electrical energy
demand on their own roof. In this paper, designing (PV) system
to provide all households electrical demand during all day with
connection to grid as backup for the system with flexibility to
switch the system between off grid and grid connection. Size of
PV designed based on power consumption of Household Loads.
In addition, the size of batteries charges and Inverter depends on
power consumption. HOMER software is used to simulate and
analyze the PV system. The analysis shows that the
15,342kWh/yr PV system can supply all electrical house demand
and it saves around 14.099kg/yr of carbon dioxide emission
keyword: Photovoltaic, energy generation, house load, solar
system, HOMER software.
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I. Introduction
Electrical Energy is an important type of energy in human life.

Most of the electrical energy around the world is generated from
un-renewable sources such as, natural gases and fossil fuel. All
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of these resources have a limited lifetime and cause pollution
problems, in addition, an increasing global warming [1]. Libya
is one of the countries that mainly depend on fossil fuel to
generate electrical energy [2, 3]. All of electrical energy in
Libya provided by Gas-turbine, steam —turbine and combined
cycle power plants. In addition, the electrical energy
consumption per capita in Libya has increased from 2.794 KWh
in 2009 to 3.13 KWh in 2015. The national electric network is
available to 99% of the population [4]. Furthermore, the
electrical energy demand in Libya is growing rapidly around
6%-8% annually, which affects the national electrical network
output production capacity [5]. Moreover, Libya has issues with
the electricity shortages and power cuts during these years
(since2015 until the time of writing this paper). As result of the
damage and destruction incurred during the civil war on
transmission and distribution network particularly in western,
eastern and south Libya as well as damage in some power plants.
All development and maintenance projects in the electrical
network suffer from a lack of financial support. Power demand
in grid network are increasing and power generation in power
plants decreasing that causes an interruption in the electricity
supply and an increase in the hours of interruption for
consumers. Most Libyans are left without electrical power for a
few hours a day. And for this, some homeowners, businesses,
and health centers are using diesel generators as an alternative
power source [6].

However, Libya is located in North Africa between 10°E and
25°E longitude and latitude between 20°N and 32°N. Most of
Libya land is located in North Africa desert [7], eachlkm2 from
North Africa desert land receives solar energy equivalent to 1.5
million barrels of crude oil. That solar energy can generate
around 250GWH of electrical energy each year [4]. If the
potential of solar energy of Libya is utilized efficiently this will
provide the electrical energy demand of Libya and it can also
contribute to provide electrical energy for world demand by
exporting electrical energy [8]. Solar system can contribute to
energy generation in the electrical network to provide a
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sustainable access to electricity and to stimulate development.
As result of that, solar system makes power supply more reliable
and resilient. Due to weak grid and repeated cases of blackouts,
PV system can be used as an effective solution to solve problems
of providing electrical energy for house load. Furthermore,
using solar system for electrical energy demand, that results in
improved living conditions and contributing to achieving
environmental, economic and social objectives [9]. The paper
highlights the benefits using solar Energy to generate electrical
energy, in addition in this work particular attention is paid to the
design, simulation and analysis of photovoltaic system for house
electrical demand, the research considers energy consumption
of household and proposes small — scale solar power generation
for its daily domestic energy demand . The HOMER software is
employed in examining the feasibility of the project and
analyzing the size and cost of solar PV system for the load under
consideration.
I1. Design and Simulation
PV system is simulated by HOMER software which is developed in
The US by NREL [10]. To simulate this PV system, there are several
data that are required, which are energy sources, economic input,
system component types, loads each hour during the day,
constraints, cost, connection type (homer). In this paper, PV system
with flexibility to switch the system between (grid and off —grid) are
considered, which gives home owner stability and continuity to
supply household load. The objective of the design is to ensure
continue supply of electrical energy to household load during
blackouts and scheduled shutdowns. The HOMER is used in
calculating the optimum component sizes and cost of the power
generation and used as the basis for proposing solar power
generation for the household demeaned in our community. The
schematic diagram of PV system model is illustrated in figure 1
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Figure 1. The schematic diagram of PV system model

Electric load

Consider a typical household, which has 4 lamps LED (light—
emitting diodes), washing machine, vacuum cleaner, phone charger,
laptop computer, Iron, refrigerator, TV receiver and television.
Operation time and power consumer are shown in Table 1.

In Homer, according to the load consumption, there is assumption
that off peak time Refrigerator and therefore the load consumption
is almost constant and low during these hours, while the peak time
is from 10 am to 12pm. the load variation for a day for different
months as shown in figure 2

Table 1.Average load consumption

Loads Power Rating( Time Energy
W) hours(h) (W.h)

32 Inch LED TV 60 8 480
Refrigerator 200 8 1600
Receiver 12 8 96
TV
Iron 1000 0.15 150
Lap top Computer 100 2 200
Phone Charger 4 0.3 1.2
Vacuum cleaner 450 0.2 90
Washing Machine 500 1 500
Lamps LED 60 6 360
15w*4
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Figure2. Daily load Profile and Seasonal load Profile

A. PV size

The size of the photovoltaic array is the main factor to provide
electrical power for the designed system. To calculate the PV
size using HOMER, several parameters required are efficiency
and operation temperature. In this design, the lifetime of 25
years for PV (Canadian solar CS6k-290MS) with no tracking
system is selected, the cost per watt-peak of PV modules is $1.6,
the replacement and maintenance costs are tacked as $5per
panel.

B. Battery Size

Battery is used to supply energy to house electrical load during
night time and day when is no sunlight. Trojan SAGM08165
battery is selected in software which has following details 8 V
165 Ah. The capital, replacement and operation with
maintenance costs are taken $413, $10 and $2 also 1 to 4
numbers of batteries are input to the software, battery lifetime 8
years.
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C. Inverter

Inverter is applied to convert DC power to AC power. In this
study, BLUESN 5Kav pure sine wave is used in software, this
inverter can be used as grid tide mode and off — grid, and it has
following details size 5kw, lifetimel5 years and efficiency 97%.
The capital, replacement and operation with maintenance costs
are taken $331, $50 and $2.In addition, it has protection for over
load and short circuit and solar charger controller

I11.Solar Radiation data of the site
The location data of the site, which are latitude 32.75N and
longitude 12.75 E, are used for calculation of solar radiation and
temperature. Data was gathered from NAS production of
Worldwide Energy Resource and scaled annual average
radiation of the site is 5.32Kwh/m?/day [10] as shown in Figure3

Monthly Average Solar Global Horizontal Imadiance (GH) Data

urce (POWER) database.
iation over 22-year period (hul 1983 - Jun 2005)

Annual Average (Whm'/day): 332
Figure 3.solar resources

V. Results and discussion
The household electrical load is supplied by PV array and
batteries. It will be installed in the rooftop of household. There
is a grid connection in the system to give the homeowner more
flexibility to feed house load when grid are having poor supply.
The solar system is modeled in HOMER by selecting grid
connection. The modeled system is shown in figure 1. Homer
simulates the data and generates optimized results of the solar
power system for the household. It gives the best PV panel,
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inverter and battery sizes for the electrical load size based on the
lowest net percent cost. The software has select 8.78kw solar
panel, 4 units of 165Ah battery and 5kw an inverter. Figure4
shows the cost summary of the system based on the net present
costs which are as following, the initial cost is $12,409.94, the
total replacement cost is $174, and the total operating cost is
$2,395 .The analysis has been done for project life of 25 years.

Component Captl (§) | Replacement () OBM(S) | Fuel(§) Sevage (5 Totl 5
BUUESUN 5 kv ure s waveinerer i T Contoe (187 ) 08 §0 551’ O S
Canaatanoler Al (562200 §i4mn 00 SO 000 S0 §14A
Trojan SAGH OB 163 660800 $15344 541:‘68 T AL
fyetem f24me SIAO8 3BT S000 (118D S4%ETR

Figure 4.cost summary

Figure5 shows monthly average electrical power from PV array
for the household load. The load is powered by 8.78kW PV
panel. The power generated by PV panel during the year is
15,342kWh/yr. From figure5 it can be seen that, PV panel has
highest power generation between March and October, while
other months witnessed low production with assumption, that
the household load during the year is constant.

Moyt P

(A

Figure5. Monthly PV average power generation for household electrical
Demand
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V.Environmental Impacts

Based on [11], for 1kWh of electric energy produced from a
conventional electrical system in Libya 0.919Kg of CO2 is
released to the atmosphere from that, the value of CO2 reduction
by a PV system which is generating 15,342kWh/yr is about
14,099.3Kg/yr is calculated. Therefore, the carbon dioxide
emission reduction is one benefit of solar system. Using PV
system can reduce the demand of energy from the grid as result
decreasing carbon dioxide emission. Also it has benefit for
communities, governments who are able to reduce carbon
dioxide emission by using solar system which is a pathway to
sustainable development.

VI. Conclusions

As result of the potential of solar energy in Libya, the paper
highlights the benefits of using PV system as an alternative to
utility grid to provide all electrical house demand as result of
instability and inerrability of Libya utility grid and cut offs of
electrical power for long hours during a day. Environment
benefits, including reducing carbon dioxide emission, reducing
noise caused by the use of standby generators in residential areas
were achieved. In addition, community benefits providing all
electrical house demand and it can contribute to increasing
capacity of grid network, solar system provides job
opportunities in installation and design.
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Investigation of Energy Dissipation in Stepped Chute
with Concave Steps
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Abstract

A stepped spillway is an incorporated piece of the dam that permits
the entry of overtopping flows, and it is defined as a spillway with
stairs on the chute to improve the energy dissipation. In this study,
three models of stepped chutes, including plain steps, quarter cut
steps, and concave steps are investigated to improve energy
dissipation. The amount of energy dissipation on chutes under
different discharges was investigated by numerical experiments
using InterFOAM code in the OpenFOAM software. The results
indicate that the energy dissipation decreases with increasing the
discharge, and the concave steps are more effective compared with
plain steps.

Keywords: stepped spillway; OpenFOAM ; InterFOAM; energy
dissipation.
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Introduction

The common problem in the design of spillways is the amount of
energy dissipation. The energy created by high water velocity that
rushes downstream face of the spillway, can cause erosion and
subvert the downstream toe of the structure (Chanson, 2001; Felder,
2013; Gonzalez and Chanson, 2007). In the traditional design
theories, a standard stilling basin or another dissipater at the outlet
of the spillways was used (Boes and Hager, 2003). The stilling basin
can be very big and costly to build, especially if more excavation is
required (Chen et al., 2002; Kaositgittiwong, 2012; Murillo, 2006;
Shahheydari et al., 2015). Beside damages to the spillway, the high
velocity of the flow can increase the risk of cavitation (Boes and
Hager, 2003b; Chanson, 1993). Spillways with steps are suggested
to reduce the energy along the channel bed to decrease these
problems (Shahheydari et al., 2015). The energy dissipation of
stepped spillways are reliably better than the traditional smooth
spillways. Regardless of the presence of many design rules,
information on energy dissipation stays deficient because of a
complex air-water flow on each step.

The flow over stepped spillways has been investigated mostly with
physical model (e.g., Boes and Hager, 2003; Chamani and
Rajaratnam, 1994; Chanson, 1993; Chanson, 2013; Chanson and
Felder, 2010; Chinnarasri and Wongwises, 2006; Felder, 2013;
Felder and Chanson, 2016; Gonzalez and Chanson, 2007;
Rajaratnam, 1990; Zhang and Chanson, 2015a,b; Zhang and
Chanson, 2016). These studies are expensive and might lead to
different issues, issues related to measurement devices and scaling
factors. With the recent developments in computer technology the
fluid dynamics problems utilizing different mathematical equations
can easily be solved. Computational fluid dynamics (CFD) is the
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numerical modelling approach to investigate fluid stream issues.
Numerical modelling is much faster and cheaper than physical
modelling and in moreover, it is easier to apply changes in the
design of an existing model. Moreover, in compare to physical
modelling, CFD helps users to obtain flow information at any
specific point in the flow domain rather than just at select positions
where devices are installed. CFD has been used in many studies
related to flow over stepped spillways with a high degree of
accuracy (e.g.,Bayon et al., 2017; Bombardelli et al., 2011; Chen et
al., 2002; Cheng et al., 2014; Kositgittiwong et al., 2013; Li and
Zhang, 2018; Li et al., 2018; Lopes et al., 2017; Shahheydari et al.,
2015; Tabbara et al., 2005; Toro et al., 2016).

The experimental and numerical examinations have been
investigated in the literature about the energy dissipation in uniform
stepped spillways for different slopes, numbers of steps, and flow
rates. However, there are few studies on spillways with concave
steps length. Therefore, it sSeems necessary to investigate the energy
dissipation for semicircular steps treads of stepped spillways. With
the help of InterFOAM code in the OpenFOAM software and by
using the volume-of-fluid technique and Realizable k-¢ turbulent
model, three stepped spillway configurations with plain, cut and
concave steps lengths have been investigated.

Methodology

Material Properties

Material properties, such as: viscosity, density, and wall must be
characterized as an input for the numerical simulations. For phases
(water air), the keyword transportModel is set to Newtonian. A
Newtonian flow, such as air -water is defined by a consistent
kinematic viscosity which is kept unaltered with the rate of
deformation (Finnemore et al., 2002). During this investigation,
water at 20 °C was picked, which represents the ideal room
temperature of the laboratory. The physical properties of the cases
were determined as: pwater=1000 kg/m?, pair = 1.2 kg/m?, vwater = 10°
® m?/s and vair = 1.45 x 10 m?/s. The surface tension between air
and water was considered as sigma and its value was set to 0.07
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N/m. Moreover, the channel material was selected considering
Zhang and Chanson (2015a,b) and Felder (2013) physical models
as a smooth plywood-made bottom in which roughness effect is
negligible, where roughness height is equivalent to uniform sand
roughness of the channel surface (ks = 0.5 mm). When using wall
functions, a smooth no-slip boundary condition is used to the wall
contours of the model, because the roughness effect of the physical
model in the experimental study was negligible.

Mesh Generation and Boundary conditions

In the present work, GMSH software was used to create the
numerical mesh due to its practical availability, as well as it is a free
source software. Moreover, mesh size has been determined carefully
to obtain accurate results. The computation domain was discretized
within structured mesh with size of 0.01 x 0.01 m? quadrilateral cells
as shown in Figure 1.

Atmosphere

Tnlet
5

¥(m)

wall

o T=0.025m
Concave step

0wl op 0

17 wall

-0 wall g 06

27 17wl

Figure 1. Structured mesh of models of stepped chute

The boundary conditions were imposed as follows; inlet, wall,
atmosphere, and outlet (Figure 1). At the inlet boundary, the water
inflow boundary is set as velocity-inlet condition that was obtained
based on the flow rate. The walls represent <no slip< boundaries (the
velocity is zero at the wall). Additionally, the air boundaries were
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defined as an inlet pressure in the atmospheric pressure and the
outlet boundary condition was defined as an outlet pressure so the
water can flow out freely.

Governing Equations

The governing equations were discretized by the Finite-volume
method on a Cartesian grid system. The continuity and Navier-
Stokes equations were used to simulate flow over the stepped chute.

V.u=20 1)

a *
a(pu) +V.(puuw) — V. (,ueffVu) =—-Vp*—ghVp+F (2)

The Volume of Fluid (VOF) method introduced by (Hirt and
Nichols, 1981) was used in the simulation. In this method, the
advection equation of fluid fraction is as below:

Jda,, _ 3)
9t +V(ua,) =0

In all the computational cells, a fraction of water (ow) and air (oa) is
considered such that: a, = 1 — «,,. Therefore, the density (p) and
molecular () viscosity can be described by Equations (4) and (5),
respectively:

4
p = aypy + (1 —ay)pg “)

H=ayly, + (1 —ay)u, ®)
where, pw and pa are the density and pw and pa are the molecular
viscosity of water and air, respectively. The maximum and
minimum values of aw are 1 and 0, demonstrating that the given cell
is filled up with water or air, respectively.

In order to model the flow over a stepped chute by Equations (1)
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and (2), a turbulence closure is required. The realizable k — ¢ model
is a modification over the standard k— ¢ model that is given for a
higher Reynolds number in the turbulence flow. The governing
equations for this model; one for k, the other for ¢ are given through
the following Equations (6) and (7).

d d pe\ Ok ]
a(pk)+a—xi(pkui)=[(,u+—)—]+6k+6b—ps—YM+S— 6)

o/ 0x; ax]-K

d
— 4
P (pe) + V(pew)
=V [(y + &) Ve] + pC;S¢ — pC,
O-E

&
+ ClS E C3£Gb + SE

g2 )
k ++ve

C, = 0.43 7 —SkS— 25;;8;)%5
1 = max (V. mﬂ?— e = (25;5i5)

where: v = kinematic viscosity, Gk is added because of the impact of
the turbulence on the kinetic energy because of the mean velocity in
the gradients, Gy is the generation of turbulent kinetic energy
because of buoyancy, Ywm is used as the fluctuating expansion that is
given in the turbulence. The equations incorporate some adjustable
constants as: S;, Sk that are user-defined source terms, C;. = 1.44,
C3»=1.0,0¢=1,0.=12,and C2 = 1.9.

Energy Dissipation Calculations

The main aim of the current paper is to determine the energy
dissipation for each stepped spillway, 4E/Ey, at the downstream end
of the stepped spillway ( Felder, 2013; Zhang and Chanson, 2015a),
where AF is the total head loss (4E = Et - Hres), Et is the maximum
upstream head, and Hres is the residual energy calculated as:

90
2
Hyps = f (1 - C)dy x cosb + w =+Z (8)

yo 2x g x ([20 - 0)dy)
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where, C is the void fraction, y is measured perpendicular to the
pseudo-bottom formed by the step edges, yqo is the depth where the
local air concentration is 90% and Z is the step edge elevation above
the datum.

Results and Discussion

Figure 2 shows a volume fraction of water simulated for Q =
0.112m3%/sec. As can be observed, the entrainment air within the
flow occurs when the level of turbulence is high, and thus, the
volume portion of water turns out to be smaller than unity.
Moreover, high turbulences of the flow reduce the velocity and then
the total energy of the flow.

Plain step 1V:1H

0102 03 04 0.5 06 07 0.8 0.9
b o 1

0

Arc step 0.025m X Cut step 0.025m |3

Figure 2. Flow on a stepped chute at slope 45° for Q = 0.112m?/sec.

In Figure 3, a simulation of velocity field is described, where the
zone of highest velocity, for instance, can be seen easily. As can be
observed, the recirculation flow is adequately regenerated, which
corresponds to the negative horizontal velocity that can occur within
the steps. The velocity distributions in the overflow are changed
through exchanges with such vortices, and energy is dissipated
through the process.
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Figure 3. Velocity vectors distribution on stepped chute models
at Q =0.112m?%s.

Figure 4 shows the effect of the stepped spillway with plain, cut and
concave steps on the energy dissipation performance. It can be seen
that, the energy dissipation has an inverse relationship with the
discharge. As the flow rate increases, the energy dissipation at the
end of the chute decreases. The results show that, concave steps
have better dissipation than cut steps; and, cut steps have better
dissipation than plain steps. In which the total energy dissipation for
concave steps ranged from 50 to 69%, cut steps ranged from 50 to
62%, and plain steps ranged from 50 to 60%.
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Figure 4. Effect of concave steps on the rate of energy dissipation

Conclusions

In the present research, many numerical experiments were
conducted on various stepped spillway models for plain, cut, and
concave steps. For all stepped configurations, the height of the
spillway was considered constant. Numerical experiments were
performed by the InterFOAM solver in the Open FOAM package
using the VOF method and Realizable k-¢ turbulence model. The
results indicated that among the three configurations tested, the
concave steps were the most effective, such that the energy
dissipation was improved up to 7%.
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Abstract

This work investigated the mechanical properties of wood polymer
composites (WPCs), which were made using recycled high
density polyethylene (HDPE) and sawdust waste. Degraded HDPE
was used as a coupling agent. Different blends of virgin (vPE) and
recycled (rPE) poly ethylene's with various ratio (100/0, 75/25,
50/50, 25/75 and 0/100) were prepared in order to be used as
matrices. PE blends and composites were prepared by melt-mixing
technique using mini twin-extruder. Mechanical properties such as
ultimate tensile strength (UTS), impact strength and Shore hardness
were determined for vPE, rPE, PE blends and PE composites. The
mechanical properties of PE blends and composites were mainly
depended on the composition of its matrices. Presences of degraded
HDPE as a coupling agent played an important role on the
mechanical properties of WPCs. Increasing the rPE content in the
blend composition displayed decrease in the UTS and impact
strength properties. The incorporation of only sawdust into VPE, rPE
and PE blends matrices caused reduction in UTS and impact
strength properties and an increase in Shore hardness. UTS, impact
strength and Shore hardness for all WPCs were improved when 5%
degraded PE was added. UTS and Shore hardness for composites
with 5% degraded PE were higher than that of its matrices. The
properties of PE composites were better than that of PE blends,
which suggesting that using rPE to attain blends with vPE and then
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making composites appears to be more preferable than making only
PE blends.

Key words: recycled polyethylene, coupling agent, mechanical
properties, sawdust.
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Introduction

The use of solid waste and recycled materials is becoming
increasingly and vitally important. The utilization of recycled
materials has become a key factor in making the world sustainable
in the future. Recycling of waste materials saves natural resources,
saves energy, reduces solid waste, reduces air and water pollutants
and reduces greenhouse gases. There are a wide range of materials
that can be recycled. These consist of obvious materials, including
plastic, paper, glass, wood and metal. Plastics are the most
commonly recycled materials in many countries. This is because the
vast majorities of plastics waste are disposed of in non-
environmentally friendly ways, resulting in polluted oceans,
overextended landfills and ecological damage. Moreover, plastics
waste can take hundreds of years to biodegrade. Recycling is the
reprocessing of plastic waste into new and useful products.

There is lot of scope to utilize the plastic waste in combination
with other materials towards improvement of recycling of plastics
[1]. For example, the use of recycled and waste plastics has been
considered for producing wood plastic composites (WPCs). WPCs
are very promising and sustainable green material to achieve
durability without using toxic chemicals. It was originally
discovered in Italy in 1970s, and popularized in North America in
1990s [2]. The term WPCs refers to any composites that contain
plant fiber and plastics. In fact, WPCs support the use of both
recycled plastics and wood [3]. When compared with individual
materials, WPCs may also offer more better properties, consistent
performance, lower production costs, and create an avenue for the
utilization of renewable resources [4]. In this trend, intensive
researches have focused on the utilization of waste materials in the
development of WPCs [5-9]. The majority of researches conducted
on the field of WPCs clearly revealed that the recycled plastic and
wood wastes can be used as a potential raw material to make
composite products that can replace plastics in many applications,
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which contributing to circular economy and provide the above-
mentioned benefits of recycling of waste materials. It is important
to declare that recycled plastics of good quality would cost 60-70%
of the price of virgin plastics but this value drops as properties are
compromised from repeated recycling [10]. Only 14-18% of plastic
waste is formally recycled, as a global average, and the percentage
is much lower in some countries [11]. This indicates that the
recycling rates of plastics in worldwide are too low. However,
recycling only part of the solution to the plastic pollution crisis not
a complete solution.

In this work, the mechanical properties of WPCs made with
completely waste materials were investigated. These composites
were made from sawdust waste and recycled polyethylene (PE) as
well as degraded PE as coupling agent. From the knowledge and
information related to polymer composites in most of the literature,
the fabrication of WPCs from sawdust waste and recycled PE would
technically feasible; however, the use of degraded PE like coupling
agents could further enhance the properties of WPCs. For example,
degraded PE was used successfully as a coupling agent in the
production of WPCs [12-13].

Experimental work

Material

Recycled HDPE (rHDPE) were collected from local recycling
storehouse located in Zawia, Libya. rHDPE were washed multiple
times before chopped and used. Virgin HDPE (vHDPE) were
purchased for Assahra Co & Ltd (Turkey). The melt flow rate (MFI)
and density values of vHDPE were ~ 1 g/10 min (ISO 1133, 190 °C,
2.16 Kg) and 0.941-0.959 g/cm? (1SO 1183), respectively). rHDPE
and VHDPE were used as a matrix separately and as a blend.
Degraded HDPE was used as a coupling agent. Degraded HDPE
was obtained by exposing the rHDPE in air oven for a period of 60
days at 100 °C.

Sawdust was collected from a local carpentry shop located in Zawia,
Libya and used as a reinforcing filler. Sawdust can be considered as
a mixture of different wood types. Sawdust was sieved to remove
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the impurities and passed through different sieves size to get particle
size of ~212 pm.

Blend preparation
rHDPE/VHDPE blends with varying ratio (25/75 (named Bl as
shown in Table 1), 50/50 (named B2 as shown in Table 1), and 75/25
(named B3 as shown in Table 1)), were prepared by melt-mixing
technique using mini twin-extruder (Haake mini CTW twin screw)
with average screw speed of 90 rpm., and the barrel temperatures
set on 200 °C.
Composite preparation

Before composite preparation, sawdust was oven dried for 24 h
at 90 °C. Composites were prepared by mixing individually rHDPE,
VHDPE and rHDPE/VHDPE blends with sawdust (30%) and
degraded HDPE (0 and 5%) using rotor ultra-centrifugal mill ZM
200. The final mixing was carried out using Haake mini CTW, twin
screw with average screw speed of 90 rpm. and the barrel
temperatures of 200 °C. The extruded materials were cooled in air
and then granules to small pieces. All specimens for Tensile
strength, impact strength and Shore hardness were prepared using
injection molding (Explore 12ml). The prepared composites and
their abbreviations are shown in Table 1.

Table 1. Abbreviations and compositions of the composite used in this
study.

N° Composite Blend Sawdust, Coupling

code composition, % % agent, %
1 vPE 100 0 0
2 vPE30 70 30 0
3 vPE30/5 65 30 5
4 Bl 100 0 0
5 B1/30 70 30 0
6 B1/30/5 65 30 5
7 B2 100 0 0
8 B2/30 70 30 0
9 B2/30/5 65 30 5
10 B3 100 0 0
11 B3/30 70 30 0
12 B3/30/5 65 30 5
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13 rPE 100 0 0
14 rPE30 70 30 0
15 rPE30/5 65 30 5

Characterization

Determination of mechanical properties

The ultimate tensile strength (UTS) was determined using Shimadzu
universal testing machine. Tensile test was performed at room
temperature. Four specimens (73mm x 4mm x 2mm) were tested for
each sample. The charpy impact test was carried out to determine
the impact strength of the rHDPE, vHDPE and all composite
materials using (CEAST Resil Impactor tester), with impact energy
of 15 J. The specimens for impact test were prepared and notched
according to ISO 179. Five specimens were tested for rHDPE,
VHDPE and each composite. The hardness of molded HDPE, LDPE
and their blends were determined using a Shore D durometer
(RayRan) in accordance with ISO 868:2003. Hardness value for
each sample is an average of 10 measurements.

Results and discussion

Mechanical properties results

UTS, impact strength and shore hardness results are shown in Table
2. It is important to note that the standard deviations are given in
parentheses next to the values of the mechanical properties. In
general, the UTS and impact strength of vPE were greater than the
that of rPE and PE blends. As expected, increasing the content of
rPE in the blend composition displayed decrease in the UTS and
impact strength properties of vPE. As can be seen in Table 2,
blending vPE with rPE did not produce significant changes in Shore
hardness. These results, however, indicate that the incorporation of
rPE into the VPE matrix did not cause any improvement in the UTS,
impact strength and shore hardness properties. In general, recycled
polymers tend to have weaker mechanical properties than their
virgin counterparts, since they may suffer degradation from heat,
mechanical stress, oxidation or ultraviolet radiation during their
lifetime and reprocessing [14]. Even polymers with short lifetimes
are susceptible to degradation [15].
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Table 2. Mechanical properties of VPE, rPE, PE blends and PE
composites.

o Composite Ultimate tensile Impact Shore
N strength,
code strength, MPa KJ.m?2 hardness

1 VvPE 56.05 (1.4) 52.6 (5.3) 60.05 (6.6)
2 VvPE30 39.04 (1.5) 14.5 (0.6) 62.20 (8.9)
3 VvPE30/5 65.74 (2.1) 16.9 (3.5) 63.75 (7.5)
4 B1 35.17 (1.1) 21.4 (5.5) 61.40 (4.6)
5 B1/30 32.10 (0.1) 13.1 (0.4) 61.40 (12.6)
6 B1/30/5 50.44 (1.6) 15.0 (0.6) 61.90 (13.5)
7 B2 28.88 (2.8) 20.8 (1.7) 60.60 (4.9)
8 B2/30 27.78 (0.9) 18.4 (1.1) 62.95 (14.8)
9 B2/30/5 29.16 (0.8) 20.3 (1.6) 63.15 (7.8)
10 B3 26.92 (0.6) 20.2 (0.6) 60.60 (11.9)
11 B3/30 25.90 (0.5) 19.1 (0.2) 62.40 (11.7)
12 B3/30/5 28.15 (0.6) 19.6 (1.1) 64.70 (9.2)
13 rPE 35.27 (2.2) 42.2 (1.0 61.95 (7.6)
14 rPE30 34.84 (1.4) 23.0 (0.6) 64.40 (12.4)
15 rPE30/5 37.82 (2.2) 24.3 (1.1) 65.75 (12.5)

The incorporation of only sawdust to vPE, rPE and PE blends
matrices caused reduction in UTS and impact strength properties.
Indeed, this can be attributed to the weak interfacial adhesion caused
by the low compatibility between hydrophobic PE and hydrophilic
wood fiber. The low compatibility between the two components
caused in poor stress transfer from the vPE or rPE or their blends to
filler, results in composites with lower mechanical properties [14].
According to Ezenkwa et. al. [17] weak fiber-matrix compatibility
causes weak interfacial adhesion resulting in decreased composite
tensile strength, elongation at break and impact strength. On the
other hand, incorporation of only sawdust to vPE, rPE and PE blends
matrices resulted an increase in Shore hardness. The increase in
hardness can be due to the reinforcement effect of the filler. This
happened because when the wood sawdust incorporated into
polymer matrix would conduct in a reduction of plasticity and
flexibility of the polymer chains, consequently the composite
become more rigid [18].
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UTS, impact strength and Shore hardness for all the composites
were improved when 5% degraded PE was added as a coupling
agent (in comparison to composites without coupling agent). This
means that using degraded PE as a coupling agent could improve
the adhesion between hydrophobic polymer matrices (VPE, rPE and
all the blends) and hydrophilic wood fiber (sawdust), which confirm
previously published results [12-13]. As it be seen in Table 2 and
Figures 1 and 2, UTS and Shore hardness for composites with 5%
degraded PE were higher than that of its original matrices. For
example, VPE30/5 (composite with 30% saw sawdust and 5%
coupling agent) exhibited higher UTS and Shore hardness than that
of VPE. The same trend was observed by rPE composites and
composites made with PE blends.

rPE30/5 ] T T 37.82
rPE30 [T 34.84
rPE (D 3527
B.3/30/5 | 28.15
B.3/30 [T 25.9
B.3 [T 26.92
B.2/30/5 [T 29.16
B.2/30 [T 27.78
B.2 [T 28.88
B.1/30/5 [T D 5044
B.1/30 | 32. 1
B.1 [ 35.17
VPE30/5 [T 65. 74
VPE30 (I D 3904
VPE [T D 5605
LA L L B R B BN B BELENLIN L L

0 10 20 30 40 50 60 70
Ultimate tensile strength, MPa

Composite type

Figure 1. Ultimate tensile strength of vPE, rPE, PE blends and PE
composites.
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Figure 2. Shore hardness of vPE, rPE, PE blends and PE composites.

On the other hand, although the impact properties of all composites
were improved by the addition of 5% degraded PE as a coupling
agent, the impact strength values of these composites still lower than
that of its original matrices. In other words, the impact strength
values of vPE30/5, B1/30/5, B2/30/5, B3/30/5, rPE30/5 were higher
than that of vPE30, B1/30, B2/30, B3/30, rPE30, respectively. The
impact strength values of later mentioned composites were lower
than that of VPE, rPE and their blends, as shown in Figure 3.
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Figure 3. Impact strength of vPE, rPE, PE blends and PE composites.

It is important to know that recycled polymers are matched with
potential products based on their strengths and weaknesses [14]. The
utilization of rPE for producing WPCs, which conducted in this
study has provided critical insight in finding their recyclability
potential and their suitability to be used again. Looking closer at the
results in Figure 4, the properties of PE composites were better than
that of PE blends. This may suggest that using rPE to attain blends
with VPE and then make composites appears to be more preferable
than making only PE blends. Generally, recycled plastics must have
the appropriate processing characteristics and mechanical properties
to be reprocessed into the desired application [19].
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Figure 4. Comparison of the properties of PE blends and composites.

As it is well known, recycling plastic wastes may conserves energy,
reduces pollution, and conserves natural resources. The same
concepts may be applied on the utilization of sawdust, although it is
green waste. The utilization of sawdust in many sectors of industry
greatly improve the environment and economy. It should be
considered as a material with a lot of promise. This is because
sawdust could be put to useful agricultural, building and chemical
uses. Sawdust is therefore no longer a waste material but an
industrial material of use [20]. Moreover, the utilization of degraded
plastics as a coupling agent in the flied of WPCs definitely provides
more environmental and economical benefits to the production of
these composites. However, these composites could be applicable
for applications such as furniture, consumer goods sectors, in
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addition to other potential areas such as automotive, construction,
and building.

Conclusion

This study investigated the mechanical properties of WPCs based
on recycled and virgin HDPE using sawdust as a reinforcement and
degraded PE as a coupling agent. The mechanical properties of
composites were compared to those of vPE, rPE and VPE/rPE
blends. The results indicated that the fabrication of WPCs from
sawdust and HDPE waste was technically feasible; however, the use
of degraded HDPE as a coupling agents could be further enhanced
the properties of WPCs. The following conclusions can be drawn
under the light of above results:

UTS and impact strength of vPE were greater than the that
of rPE and PE blends. Increasing the content of rPE in the
blend composition displayed decrease in the UTS and
impact strength properties of vPE.

Blending vPE with rPE did not produce significant changes
in Shore hardness compared to single vPE or rPE.

The incorporation of only sawdust to VPE, rPE and PE
blends matrices caused reduction in UTS and impact
strength properties due to the weak interfacial adhesion
caused by the low compatibility between hydrophobic PE
and hydrophilic wood fiber. On the other hand, Shore
hardness were increased by the incorporation of only
sawdust.

UTS, impact strength and Shore hardness for all the
composites were improved when 5% degraded PE was
added as a coupling agent.

UTS and Shore hardness for composites with 5% degraded
PE were higher than that of its original matrices.

The properties of PE composites were better than that of PE
blends, which suggesting that using rPE to attain blends with
VPE and then making composites appears to be more
preferable than making only PE blends.

Studies in field of the utilization of recycled plastics must be
directed to provide outcomes help to allow scientists and
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industrial to expect the properties and performance of the
materials which produced from the available plastic wastes.
This is because recycled plastics must have the appropriate
processing characteristics and mechanical properties to be
reprocessed into the desired application.
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Abstract
In the Cloud Computing environment, it becomes an essential issue
to protect and secure data. Since data is located in different places,
its privacy and security means becoming the two main factors of
user’s concern. However, Cloud Computing is promising and
efficient; there are many challenges for data security that should be
considered by the cloud user. This paper illustrates these challenges,
the strategies followed to secure data and the techniques used to
protect data transmission over the cloud. In addition to that, Mobile
Cloud Computing Issues will be considered too.
Keywords

Cloud Computing, data protection, data security, security issues,
privacy issues

Introduction

Data security has consistently been a major issue in IT. It has been
considered as an important issue for deploying applications into the
cloud. Data security becomes particularly serious in cloud
computing environment, because data are scattered in different
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machines and storage devices including servers, PCs, and various
mobile devices such as wireless sensor networks and smart phones.
Data security in cloud computing is more complicated than data
security in traditional information systems. Once the client host data
to the cloud, there should be some guarantee that access to that data
will be restricted and limited only to authorized persons.
Inappropriate access to customer sensitive data by cloud personnel
is another risk that can pose potential threat to cloud data.
Assurances should be provided to the clients and proper practices,
privacy policies, and procedures should take place to assure the
cloud users of the data safety [1]. I will discuss the basic concepts
behind the cloud and introduce the security issues underlying cloud
computing. In particular, I will define the model for data security in
cloud computing, focusing on a set of crucial security issues dealing
to storing and accessing data in cloud computing; data
confidentiality, secure data access, integrity, availability,
regulations & compliances, and audition [2].

1. Cloud Computing Security Challenges

Dealing with data, enterprises worry whether they can trust their
employees or need to implement additional controls inside the
private cloud, and whether third-party providers can provide
adequate protection in multiusers environments. There should be
also an intensive concern implemented about the safety of moving
data between the enterprise and the cloud, as well as the way to
ensure that no data remains or lost upon moving to another cloud
service provider.

In Cloud Computing Security, there are some challenges that can be
listed below;

. Cloud service models with multiple users sharing the same
infrastructure.

. Data mobility over the cloud according to certain rules.

. Necessity to protect confidential business, or governmental
data.

. Loss of key security and operational intelligence that is

needed to secure IT intelligence and risk management.
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. Lack of standards about how cloud service providers deal
with data exchange over the cloud.
. Types of workers who are not members of your company,

but may have control and visibility into your data.

2. Strategies followed to secure data

Traditional models of data security could not provide
sufficient protection against Advanced Persistent Threats (APTS),
privileged users, or other insidious types of security attacks. This
compels many enterprises to use Database Audit and Protection
(DAP) and Security Information and Event Management (SIEM)
solutions to protect their data. Some companies implement data
security strategies that provide a veritable firewall around the data
itself for comprehensive protection. Advanced data security
solutions provide them with an early warning system about an
attack, render the content unusable, and provide automation and big
data analytics to continuously analyze logs and other information
about their environment such as security events and data flow.
While many enterprises have implemented encryption to protect
data, they often overlook inherent weaknesses in key management,
access control, and monitoring of data access. If encryption is not
securely implemented, it is vulnerable to theft by malicious hackers.
In the access control too, if keys are properly protected, but access
is not sufficiently controlled, malicious personnel can access
sensitive data using the authority of an authorized person. The
encryption implementation must provide assurance that the keys are
sufficiently protected, it works in concert with other data security
techniques to provide a comprehensive protection for data against
risk in or out of the cloud. Hence, any data-centric procedure must
include encryption, key management, strong access controls, and
security intelligence to protect data in the cloud and provide the
highest level of security. By implementing these critical tools,
enterprises can improve their security means more effectively and
efficiently than by focusing exclusively on traditional network-
centric security procedures. Best strategies of any enterprise should
include protecting sensitive data, establishing duty separation
between IT normal operators and IT security ones, ensuring that the
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use of cloud data conforms to existing enterprise policies, as well as
strong key management and control access policies [3].

3. Techniques to protect data transmission over the cloud
While establishing security policies and maintaining control
through a centralized management interface, enterprises solve cloud
security problem by protecting data inside the operating
environment. They can establish access policies and achieve
complete control of data in private, public, or hybrid cloud
environments. While transitioning to the cloud, both local data
within the internal environment as well as cloud-based data within
infrastructure or hosted application sites should be properly
protected. Enterprises can rapidly deploy data security for cloud
applications. Since no modification to the application or database is
required, enterprises can securely leverage cloud agility. Data
protection and security are the main factors for gaining user’s trust
and making the cloud technology successfully used. A number of
data protections and data security techniques have been proposed in
the research field of cloud computing. However, data protection
related techniques need to be further enhanced. Services of cloud
computing are provided across the entire computing spectrum.
Nowadays, organizations and enterprises are moving and extending
their business by adopting cloud computing to lower their cost. This
can contribute to free more man-powers to focus on creating
strategic differentiation and business division of labor is clearer. The
meaning of security is plentiful. Security is the combination of
confidentiality, the prevention of the unauthorized disclosure of
information, integrity, the prevention of the unauthorized
amendment or deletion of information, and availability, the
prevention of unauthorized withholding of information [4].

4. Security in Cloud Computing

While deciding to move to the cloud, one would have to take into

consideration some factors such as service availability, security, and
system performance. among which the security is the main concern.
However, the security issue of Cloud Computing is in fact
complicated, which can be explained by the fact that Cloud
Computing is built on the top of existing techniques and
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architectures. In addition to that, the operation model of Cloud
Computing will also reshape the trust model when cloud users move
their applications from their enterprise area to the cloud. By doing
so, cloud users may lose physical control over their applications and
data. They have to rely on the cloud service providers for securing
data.

4.1 Security Issues

Security is considered one of the main issues that must be taken into
consideration. If the device gets lost or stolen, the confidentiality of
the data stored is also lost. This is applicable to all secondary devices
such as flash memory, external disks, where the passwords, PINSs,
Credentials, Corporate data like customers list, etc. Following are
some of the attacks that affect the security issues in mobile cloud
computing [5].

A. MOBILE OS

Mobile software vendors must take the responsibility of securing
mobile operating system (MOS), which is not an easy job. Security
relates not only to the data loss but also to the system down-time.
B. WIRELESS ATTACKS

There are varieties of attacks which leverage the wireless
connectivity of the target. Since mobile devices support
communication through wireless connection, they are often affected
by eaves dropping to extract confidential and sensitive information,
such as usernames and passwords.

C.VIRUS/ TROZAN HORSE/ WORM/ SPYWARE
ATTACKS

Malware is software that is often masqueraded as a game, patch or
other useful third party software applications. It passes into the
mobile device as a Trojan which appears to provide some
functionality but contains malicious program. Keystroke logging is
another type of malware that records keystrokes on mobile device.
Using these keystrokes, it captures the sensitive information and
sends it to a cybercriminal’s website or email address. Malware also
includes viruses, spyware etc.
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D. OVERBILLING ATTACK

In this attack, the attacker sends random traffic to the IP address of
the victim. The provider would not check if the traffic was requested
by the victim or not, and bill the victim for it. The attack utilizes the
‘always on’ characteristics of GPRS, which is billed by the amount
of traffic instead of the usage time.

E. INSIDER ATTACK

It is a non-technical attack. Due to the lack of awareness of security
policies, many security breaches occur. Even though corporate has
Standard Policies for mobile device security, employees don’t
understand the risks associated with it. In relation to those attacks,
their effect can be reduced to the minimum level. Installing and
running security software are the simplest ways to detect security
threats.

4.2 Privacy Issues in Mobile Cloud Computing

Mobile Computing allows users to share information, data,
applications, and software over networks. One unique privacy
challenge for mobile devices is its utilization of location dependent
information in support of dynamic location queries [6]. Due to their
nature, mobile devices must support heterogeneous networking.
This requires the device to support automatic discovery and
configuration of local network services, such as local printers and
DNS servers [7]. Location based services (LBS) faces a privacy
issue on mobile users provide private information such as their
current location. This problem becomes even worse if an adversary
knows user’s important information.

5. Data Security in Cloud Computing

Before transferring to the cloud, users need to identify data objects

to be secured and classify data based on their security issues, and
then define the security policy for data protection as well as the
policy enforcement mechanisms. For most applications, it would be
more convenient and cost-effective to move large volumes of data
to the cloud by mobile media than transmitting over the Internet.
Data objects may also include user identity information created by
the user management model, service audit data produced by the
auditing model, service profile information used to describe the
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service instance(s), temporary runtime data generated by the
instance(s), and many other application data.

The basic security services for data security include:

1) Data confidentiality assurance: This service protects data from
being disclosed to unauthorized parties. In Cloud Computing, data
confidentiality is a basic security service to be considered. Although
different applications may have different requirements in terms of
what kind of data to be confidentially protected, this security service
could be applicable to all data objects mentioned above [8].

2) Data integrity protection: This service protects data from
malicious modification. Such a security service would have an
intensive care for cloud users. When auditing cloud services, it is
also critical to guarantee that all the audit data are authentic since
these data would be of legal concerns. This security service is also
applicable to all data objects mentioned above.

3) Guarantee of data availability: This service assures that data
stored in the cloud is available on each user retrieval request. For
long-term data storage services, data availability assurance is the
most important service because of the increasing possibility of data
loss or damage over the time.

4) Secure data access: This security service is to limit the
disclosure of application data to unauthorized persons. In practical
applications, disclosing data content to unauthorized users may
threat the cloud user’s business goal. For better protection of
sensitive data, cloud users may need fine-grained data access control
so that different users may have access to different type of data. This
security service is applicable to most of the data objects mentioned
above [9].

5) Regulations and compliances: In practical data applications,
access and storage of sensitive data may have to achieve specific
compliance. In addition to that, the data location would be of a great
concern due to export-law violation issues. Cloud users should
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necessarily review these regulation and compliance issues before
moving their data over the cloud [10].

6) Service audition: This service informs cloud users how their data
are accessed and serviced. In the case of local storage, it is so simple
to audit the system data. In Cloud Computing, however, it requires
the service provider to support trustworthy transparency of data
access.

Conclusions

Dealing with data protection in Cloud Computing, the two main
factors to be taken in account are data security and privacy issues.
Reducing data storage and processing cost is a necessary
requirement for any organization, while analysis of data and
information is always the most important tasks in all organizations
for decision making, hence no organizations will transfer their data
to the cloud until a trust is built between the cloud service providers
and consumers. This paper illustrated number of techniques about
privacy and data security to build trust between cloud service
providers and consumers. Every cloud service(s) seeker either an
individual or a company should ask the right questions to the cloud
provider before hosting their data or applications on the cloud.
Prospective cloud providers should let you know if they have good
security policies and procedures and if the infrastructure meant to
host your data shared with lots of other users, or will it be segregated
by virtualization. As many companies move their data to the cloud
the data undergoes many changes and there are many challenges to
overcome. To be effective, cloud data security depends on more
than simply applying appropriate data security procedures and
countermeasures.
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Abstract

Reservoir quality of Facha member in Dahab oil field, Block74A
of Sirte basin have been evaluated through the analysis of well-
logging data recorded for thirteen exploratory and development
wells, distributed in Dahab oil field. The well logging data include
Self potential, Gamma ray, Caliper, Resistivity, and Porosity logs
(sonic, neutron, density). These records have been analyzed through
utilizing some cross-plots and use their outputs for controlling the
interactive petrophysics software (IP 2018) in order to identify the
lithological constituents and fluid saturation parameters. The litho-
saturation results indicated that Facha member is mainly oil-bearing
units. B, C and D are the main productive zones. The evaluation
reveals also that the lithological facies consists mainly of dolomite
and anhydrite layers.
Keywords: Facha member, Dahab field, Petrophysical parameters,
well logging
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Introduction

Recognition of reservoir quality is an important objective in
reservoir characterization process, the quality of a reservoir is
defined by its hydrocarbon storage capacity, and storage capacity is
a function of Porosity, whereas deliverability is a function of
Permeability. Thus, both Porosity and Permeability are the main
reservoir quality controlling factors (ElI Sharawy and Nabawy
2019).

Better understanding of reservoir characterization represents
the key element and critical component for successful field
development planning, and accurate reservoir characterization is a
prerequisite for efficient and better management of heterogeneous
(Shedid 2019).

Rock typing and flow unit identification in carbonates usually
have been challenging due to the complexity of pore networks
which are the results of facies changes and digenetic processes
(Riazi 2017).

The area of study is located in the middle of the Northern part of
Block NC 74A, in the Western part of the Sirte Basin (in the Zallah
trough) (Fig.1), about 600 KM Southeast of Tripoli in Sirte Basin,
Libya. This area is one of the Sirte oil fields and it is called Dahab
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field. The field discovered in the 1980, the first well drilled in the
field was C1-NC74A.
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Fig.1: location map of study area, NC74A (Dahab Field) Sirt Basin.
Basin, (Zueitina oil company2006).

DST results of Facha (A, B & C) shows 100% formation water.
Due to this result the well was plugged and abandoned. This well
was re-entered in 2005 and after re-evaluation, it was discovered
that Facha member was oil-bearing formation. The Facha member
reservoir section is highly dolomitized and consists of two broad
units with very different properties of the Gir Formation, Facha
member (Zueitina Oil Company report 2006).

A total of 13 wells have been drilled up to date & all producers are
artificial lifted by ESP. Currently, there are ten producers’, two
injectors (C4 & C12) & C9 is being served as an observation well.

This formation is informally subdivided into 6 units, named
(A, B, C, D, E and F) based on type of lithology and reservoir
quality. Each unit is characterized by its own petrophysical
parameters. Using Petrophysical analysis and to combined the
results with core analysis and geological information of area study
to understand more about the reservoir quality. The main regional
seal in this study is the Hon member (anhydrite rock), and the Upper
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Cretaceous Sirt shale acts as the main source rock in the area of
study. All the events, formations and ages are summarized in (Fig.2)

The present paper is devoted to study the Petrophysical
parameters and hydrocarbon potentialities of Facha member in
Dahab oil field. A comprehensive analytical formation evaluation
program has been applied on the available well log data to identify
the lithological constituents, Petrophysical and fluid saturation
parameters using interactive Petrophysical (IP) software. The
hydrocarbon potentialities have been evaluated through integration
of the well logging and core data in order to deduce the
Petrophysical parameters (Adel A Kushlaf, M. E. Beneesa., 2020).
The log data comprise resistivity, sonic, neutron, density,
spontaneous potential, caliper, gamma ray and natural gamma ray
spectrometry logs, where the geological data are represented by
composite logs.
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Fig.2: Generalized columnar stratigraphic section of Dahab Field
(Zueitina oil company2006)
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General Geologic and Structural Settings

The Sirte Basin covers an area of 500,000km? in central Libya
and contains a basin-fill which reached a thickness of 7500m. The
basin is characterized by a basin-fill which is entirely Mesozoic and
Cainozoic in age, and by the presence of a series of platforms and
deep troughs. Orogenic movement affects most of North Africa
Plate during the Early Cretaceous (Aptian). Due to this movement,
the Sirte Basin was rifted (Anketell JM 1996, Hallett D 2002). The
formation of NW-SE faulting system of horst and graben patterns
started in the early cretaceous and reached a peak during the
paleogene. A cenomanian marine transgression flooded and
drowned all but major horst block highs in the basin.

The sea continued to advance south wards, and by the end of
maastrichtian only few scattered crests remained above the sea level
as isolated islands (Duronio P, Colombi L 1983). From the
maastrichtian to upper eocene, the basin was characterized by
significant basin subsidence and continued transgression with minor
regression. Throughout this time period, all the source rocks,
reservoirs and seals were formed. Traps and migration of
hydrocarbon from source rocks were developed in the final structure
stage to be accumulated in the different reservoirs during the early
oligocene to the pleistocene epoch (Baird DW, Aburawi RM, Bailey
NJL 1996).

The Sirt Basin formed by intracratonic rifting, in late
Mesozoic and Cenozoic triple Junction continental Rift (extensional
basin) along northern Africa that was initiated during the late
Jurassic Period. and it began to form by tensional tectonic activities
in the middle Mesozoic. By the early upper Cretaceous
(Cinomanian) time, the general structural pattern of Basin was
established. Tectonically, the Sirt Basin is a northwest elongated
Basin made of a series of northwest-southeast trending Platforms or
uplift (Horsts) and Troughs (Grabens) (Fig.3). During the Oligocene
to Miocene the present-day structural elements of the Sirt Basin
comprises several NNW-SSE trending troughs of grabens separated
by intervening horsts. These are from west to east, Hon Graben
Waddan Platform, Maradah (Al-Hagfa) trough, Defa -\Waha Zelten
Platform, Ajdabiya trough, Amal-an Nafurah platform, Maragh
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trough, and Cyrenaica platform The basin subsided slowly during
the Cretaceous and the Tertiary, and particularly in the Eocene time
when the maximum rate of Subsidence of the basin was reached
(Belazi, H.S., 1989). Structure of Study Area from the structure
contour map on Top Facha member in the, and cross sections
showed the structural configuration is high area in the north part is
affect by Faulting after fold Anticline oriented NW-SE, and trend to
lower structure towards the south. These structural boundaries
(major fault) in the eastern part and other one in western part of
Field, these faults create fractures in the field with different fluid
contact but area study very closed the faults. Sedimentation was
controlled by tectonic and eustatic influences, locally inducing high
sedimentation rates, with the distribution of the various lithologies
being governed by ridge-and-trough paleotopography.

BN
'Jed:f73 nean Sea

Fig.3: Structure elements " Horst —Graben Patterns” of the Sirte Basin
(Sirte Oil Company, 2005)
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Methodology and processing
Several specific analysis steps are employed in the well
logging data in the study area for interpretation process:

I) Filtering the raw log response data to remove and correct
anomalous data points.

I1) Correcting neutron, sonic, density and resistivity logs for mud

filtrate invasion.

I11) Normalizing logs from all selected wells to determine the
appropriate ranges of porosity, clay content, water resistivity,
etc.

The processing of the well logging data in this study has been
carried out utilizing constructing Pickett cross-plot for deriving
formation water resistivity (Rw), cementation factor (m). These
parameters were used as input parameters for the interactive
petrophysics software (IP.2018) to evaluate Dahab reservoir. The
cut off petrophysical parameters used for discriminating between
pay and non-pay were: Vshale < 40%, Porosity >10% and Sw <
50%. These cut-off percent were determined from the inspection of
the logs and cross plots of the porosity versus Vshale. The output
results are presented in the form of litho-saturation cross plots (Adel
A Kushlaf, M. E. Beneesa., 2020).

Analytical formation evaluation

Investigation of impact of Archie’s parameter in water
saturation in carbonate reservoir was done using log data, lithology
and fluids type. The selected well represents an example well C3-
NC74A that includes the needed data for the study: it penetrated the
top of the reservoir at 5099 ft and passed through six geological
units (A, B, C, D, E and F) and reached the total depth at 5400 ft.

The Pickett plot, devised by (Pickett, 1972), represents one of
the simplest and most effective methods in use. It solved Archie’s
equation differently and plotted deep resistivity and porosity, both
on logarithmic scales. This plot has been applied in many oil fields
in Libya and has shown it effectiveness (Adel K. Mohamed, Adel A
Kushlaf., 2016, 2018). In the Pickett plot, the water saturation lines
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are parallel. Substituting the Archie equation solution for water
saturation and rearranging the relationship becomes:

log® = log Rt —mlog Sw+ log (arw)

This technique is based on observation that true resistivity (Rt)
is a function of porosity (&), water saturation (Sw) and cementation
factor (m). It has been used in this study for helping determine
formation water resistivity, water saturation and cementation factor.
On the plot, a zone with constant Ro, m, and Sw equal to 100% will
have data points along a single straight line trend. The straight line
trend represents the Ro wet resistivity line. The Pickett cross-plots
for all geological units respectively in C3-NC74A are illustrated in
(Figures. 5, 6, 7, 8, 9 and 10). The intersection of Ro line with the
horizontal axis represents the value aRw. They were found from
these cross-plots that the value of Rw equals to 0.22 Q.m. The slope
of the parallel (Sw) lines equals (-2) which means that, cementation
factor (m) equals 2. Lines representing constant (D)(Sw) (i.e BVW)
values are parallel to the Y axis, which indicate that (m) equals (n)
as shown on the (Fig.6) selective example. Points plotted on these
straight lines denote that, the reservoir is at irreducible state
(Grrengold, 1986). The intersection of Ro line with the horizontal
axis at 0.22 representing aRw. Accepting 1 value for (a) give Rw
equals to 0.22Q.m.

Porosity-Saturation (Buckle) plot (Fig.4) for all units (A, B, C,
D, E and F) in C3-NC74A well indicate firmly that these units are
indeed at irreducible state and will as the plotted points track BVW
curve on and near 0.02. This low value, indicate oil production.
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Fig.10: Pickett plot result for unit F

The lithosaturation analysis of Facha Member

The petrophysical parameters have been calculated of the
dolomite units within facha member. These parameters, represented
by shale volume, porosity, and the water and hydrocarbon
saturation, vary from unit to unit (Fig.11,12). These percentages
have been discussed for all units in C3-NC74A as a selected well
(Fig.11) only for illustration as discussed below.

The calculated shale volume of the unit (A) is 23.3 %, effective
porosity 23.2 %. The water saturation 35.2 %. The top of unit A is
5099 ft with a gross thickness of 4.5 ft and the net pay thickness is
4 ft.

On the other hand, the calculated shale volume of the unit (B)
IS 24 %, effective porosity 23.7 %. The water saturation 26.7 %. The
top of unit B is 5108 ft with a gross thickness of 7.5 ft and the net
pay thickness is 6.5 ft.

The lithsaturation cross-plot of unit (C) displays that the
calculated shale volume of the unit C is 33 %, effective porosity 27.8
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%. The water saturation 39.1 %. The top of unit C is 5119.5 ft with
a gross thickness of 28 ft and the net pay thickness is 27 ft.

The calculated shale volume of the unit (D) is 35.2 %, effective
porosity 22 %. The water saturation 37.1 %. The top of unit D is
5153 ft with a gross thickness of 30 ft and the net pay thickness is
24.5 ft.

On the other hand, the calculated shale volume of the unit (E)
is 33.5 %, effective porosity 24 %. The water saturation 41.3 %. The
top of unit E is 5188 ft with a gross thickness of 37 ft and the net
pay thickness is 37 ft.

The calculated shale volume of the unit (F) is 37.4 %, effective
porosity 22.4 %. The water saturation 58 %. The top of unit F is
5231 ft with a gross thickness of 90 ft and the net pay thickness is
52.25 ft.
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Conclusions:

This paper has been carried out to study and evaluate the
petrophysical characteristics of Facha Member in Dahab oil field of
concessions NC74A. The analytical and graphical formation
evaluation reveals that the reservoir consists mainly of Dolomite.
The results indicated that the Facha Member is mainly oil-bearing.
The lithosaturation cross-plots resulted through (IP.2018) program
for all units indicated that the effective porosity ranges from 22 %
to 27.8 % with average 23.8 %, and the average of water saturation
ranges from 26.7% to 58% with an average 39.5%. The top of Facha
Member is 5099 ft with a gross thickness of 197 ft and the net pay
thickness is 151 ft. The correlation between Facha units in teams of
reservoir quality show B, C and D are the main reservoir productive
units.
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Abstract

The objective from this study is to carry out parametric analysis to
know the effect of different helicopter blade configurations on the
rotor performance under hover condition. The configurations
include different sweep angles at different span locations. The study
was implemented on test case which is, the Caradonna-Tung rotor
blade. The analyzed rotor performance parameters are the thrust,
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torque and figure of merit. All the computations are performed by
solving the Reynolds Average Navier-Stokes (RANS) equations
with the Spalart-Allmaras turbulence model. The results show that,
the effect of different sweep angles and locations on the untapered
and untwisted Caradonna-Tung (C-T) blade .Moreover, the effect
on torque was much more pronounced than the effect on thrust. It is
observed that the torque may decrease in around of 7 % for the C-T
blade and increases FM in some cases.

Keywords: Helicopter rotor blade, CFD, hover condition.

1. Introduction.

The Computational Fluid Dynamics (CFD) has been extensively
used in advanced aerodynamics that helps analyzing complex flow
features. During the recent years, computational methods are
increasingly becoming popular for determining the performances of
various aeronautical designs. This technology has state-of-the-art
capabilities, which minimize risk and assure low cost solutions to
the existing challenges that aeronautical industry is confronting.
Navier-Stokes solver helps finding a direct solution to the governing
equations of the flow, and besides, it predicts the correct flow field
even without requiring the airfoil load characteristics.

Still, it is difficult to analyze a rotor blade using CFD as
compared to utilizing CFD for analyzing fixed wings [1, 6].

Egolf and Sparks [1] used finite difference solution method for
the aerodynamic analysis of helicopter rotors .

Deesef and Agarwal [2] solved Euler's equations pertaining to
the rotating coordinate system based on the blades' body-
conforming curvilinear grids, and discussed them during the
hovering condition. The adaptive CFD technique computes rotor-
blade aerodynamics. Mustafa et al. have thrown light on it in their
study [3].

Mark Potsdam et al. [4] experimented with fluid dynamic code
and the rotorcraft computational structural dynamics (CSD) that
calculates helicopter rotor air-loads under varying flight
conditions.is useful for all the helicopter speeds and it accurately
determines/predicts the 3-D flow characteristics .
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llkko et al. [5] conducted simulations based on Reynolds-
averaged Navier-Stokes equations, which they solved based on the
available data of the UH-60A helicopter. The computations were
conducted for validating FINFLO flow solver applying several
turbulence models.

Chen et al. developed 3D Euler's solver following the finite
volume upwind scheme for calculating the flow fields of the
helicopter rotor blade during a forward flight [6].

Piotr D and Oskar S [7] have proven that a numerical method
implemented in the SPARC code is capable of predicting flow field
of a hovering Caradonna-Tung rotor during the transonic
conditions.

Elfarra M.et al. [8] studied the effect of parabolic chord
distribution and the taper stacking point location along the span of a
helicopter rotor blade, which was analyzed in terms of the rotor
thrust, torque and the figure of merit of the baseline Caradonna-
Tung [12]

The rotor hover performance was predicted using CFD methods
and simulations for the Helicopter Multi-block (HMB2), and it was
validated for the Caradonna and Tung rotor during the hovering
position. The overall results show excellent agreement with the
experimental data, which means that the CFD is adequate for
resolving the loads and handling the wake structure [9].

Patrick M. Shinoda [10] evaluated NASA Ames 80x120 feet
wind tunnel for hover testing. He compared the rotor performance
data with the predicted data, flight data of UH-60 aircraft and UH-
60 model-scale data, and all the data showed good agreement when
compared to the full-scale data.Choi et al. [11] used time-spectral
and discrete adjoint-based methods for optimization of UH-60 rotor
blade reducing torque without losing thrust.

In this study, the effects of different sweep angles, sweep angle
location configurations on the performance of helicopter rotor
blades are investigated. The baseline blades are the untwisted,
untapered Caradonna &Tung (T.C). All the computations are
performed by solving the Reynolds Average Navier Stokes (RANS)
equations with implemeting the Spalart-Allmaras turbulence model.
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2. Flow Solver and Validation Cases.
2.1 Flow solver.
This paper discusses the outcomes of the simulations of 3-D steady
state Computational Fluid Dynamics (CFD) by presenting test case.
The Caradonna-Tung, which was used in the testing facility of the
Army Aero-mechanics Lab for conducting hovering tests. At the
facility area, there was a large wind tunnel that was specifically
designed with ducts to eliminate the re-circulation of air. The test
case was considered for validating the commercial NUMECA CFD
software.

The standard 3D RANS equations in a rotating frame of reference
is as follows:

o
ELQdV +§ (F.n)ds—§ (F,.n)ds = s, dv o

Where: Q is the vector of conservative variables, F is the invicid
flux, Fv is the viscous flux and St is the source term. Those vectors
are given by:

( P
p Uy
Q= p U (2)
s i)
péy+ k
p W 0 3\
p_W]_WJ'i‘ 1561] flj_ TI] 3
F = ﬁWzWJ'i‘ [562] , Fv: fzj— ng > ( )
Lﬁ%wf + 15531’J L T3 = T3
p_hOW]+ kW] ﬁlflj_ 671+ @JT)
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ST = {—5(00 X u)}

0
Where w is the relative velocity, u is the absolute velocity, p is the

density, e, is total energy, p is the pressure, h,is total enthalpy,k is
the kinetic energy of turbulent fluctuations, z; ; isthe Reynolds stress

tensor, 4917 consists of the turbulent heat flux tensoquTand other

turbulent terms evolving from density-velocity correlations and
triple velocity correlations of the turbulent fluctuations, ¢&;;is the

Kronecker delta and w is the angular velocity.

2.2. Caradonna-Tung Rotor Blade.

The test case is the Caradonna-Tung (1981) helicopter rotor [12].
This rotor has two untwisted and untapered blades.

Those blades had NACA 0012 profile. The aspect ratio is 6, the
model rotor diameter is 2.286m, and the length of fixed chord along
the span is 0.1905m. The real of the blade is shown in Figure.1.

Figure 1. Caradonna-Tung blade geometry.

A mesh study for Caradonna-Tung rotor blade was performed. The
Numeca AutoGrid structured mesh generator was used for
generating the mesh. The mesh was generated for a single blade

329 Copyright © ISTJ s gine qaball (5 gia
Al 5 o slall 40 all dlaall




International Science and 28 ) Ryl p glll A0 g
mtrmtiomet Sk ek oo e

;ﬁﬁﬂﬂi‘ﬁéﬂ%?ﬁﬂ\ Volume 28 STJ%

under periodic conditions to account for the other blade. The mesh
study was conducted at 2500 RPM rotational speed. Three mesh
levels were investigated with resolutions of 131427, 965334 and
7391004 nodes. Table 1 summarizes the different grid levels used
in the mesh study and the time taken for one convergent solution.

Tablel. Mesh study for Caradonna-Tung rotor.

Mesh name at hover Number of nodes R_un
Time

Coarse 131427 1lhr

Fine 965334 3 hr

Finer 7391004 12 hr

The pressure coefficient distributions at r/R = 0.96 spanwise
locations along the blade is validated against the experimental data
for the three grid levels as shown in Figure 2.

By looking at the results in Table 1 and Figure 2, it was found
that the fine mesh passes through the experimental solution points
more conveniently as compared to the other forms. From this
observation, it was concluded that the fine mesh will be used for all
the computations.

Span location r/R = 0.96
15 P /

-1 OOOOO a

&
E 02 \\Q%
2 0 [0) 4 ) 0.8 1
5 o0 /}_@ s O
O [ O o~
8 / O EXP
)
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& :
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B8 .
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L5 Non-Dimensional chord X/C

Figure 2. Comparison of pressure coefficient distribution for the three
grid levels.
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3. Parametric Study
As mentioned before, the Caradonna-Tung blade was chosen for the
parametric study. The shape of blade and its tip are significant for
the helicopter's aerodynamic performance. The blade tips encounter
the peak pressure and high Mach number while strong trailing tip
vortices are produced.

A poor tip design causes serious implications for the performance
of a rotor. In this section, the changes in the shape of the blades will
be discussed in this part will analyze the effect of the blades’
sweepback angle on the rotor performance under the hovering
condition.

3.1. Sweep angle and sweep location for Caradonna Tung.
Various blade configurations based on different sweep angle values
and different spanwise sweep locations have been produced. The
considered sweep locations are: 80%, 90%, 92%, 94%, 95% and
96% in the spanwise direction. And the studied sweep angles are 30,
40, 50, 60 and 80 degrees. Two cases are shown in Figure 3.

_—

>
30

094R

Figure 3. Sweep angle and sweep locations.

The analysis was carried out under a rotational speed of 2500 RPM
and a collective pitch angle of 8 degrees during the hovering
condition.

Calculating the percentage of increase in thrust and the
percentage of decrease in torque and also the figure of merit (FM)
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for sweepback angle configurations is significant in determining the
rotor performance. The figure of merit is defined in Equation 5.
c3/?

1. FM = Voo (5)

where Cr and C, are the thrust and torque coefficients respectively.
Higher thrust generation is better for the hovering condition.
However, more torque generation means that more power is needed
to attain that thrust, which makes the helicopter less efficient.
The results in terms of percentage of increase in thrust,
percentage of decrease in torque and percentage of increase in figure
of merit with respect to the baseline blade are listed in Table 2.

Table 2. Results for different Caradonna Tung configurations.

Swee
Swe%p Angle Locatign i}w Thrust (%) | Torque (%)
(deg) R (%) (%)
30 94 8.967 0.760 6.985
96 7.065 0.253 6.123
92 9.239 1.171 6.551
40 94 8.152 0.984 6.049
96 5.978 0.228 5.169
50 92 7.337 1.034 5.268
94 6.522 0.673 4.880
80 0.272 -0.929 1.354
90 1.359 -3.091 5.572
60 92 5.435 0.587 4.083
94 4.620 0.231 3.914
95 3.533 -0.281 3.615
96 3.533 -0.284 3.615
80 90 1.902 -0.482 2.492
94 1.902 -0.649 2.591

The results show that the effect of the sweep angle and location
is more pronounced on the torque reduction than on thrust increase.
An increase in FM of more than 9% is possible when the sweep
angle is 40 degrees and the sweep location is at 92% along the blade
span.
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The pressure coefficient at different spanwise locations are
plotted for the sweptback angles of 30° and 40° located at 94% and
92% span respectively and compared with the baseline blade at 2500
RPM as shown in Figure 6. The pressure coefficient was found to
be different as compared to the baseline blade. This difference
becomes clearer towards the blade tip section where the sweep
occurs. The difference in pressure coefficient explains the changes
in the thrust and torque values.

Span Location r/R=0.96 Q= 2500RPM

-1.5

S

+ -0.5

c

2

£ 0

(]

S 0.5

g ’ —a— Baseline Blade
g 1 —o—30deg. At 94%
& e —o— 40deg. At 92%

’ Non-Dimensional chord X/C
15 Span Location r/R=0.89 Q =2500RPM

'
[REN

o
n

©
"

—»— Baseline Blade

Pressure Coefficient Cp
o

[ERY

—o— 30deg. At 94%
—o0— 40deg. At 92%
Non-Dimensional x/C

=
6]

Figure 4. Comparison of pressure coefficient distribution for different
cases of Caradonna Tung.

4. Conclusion.
In this study, the parametric analysis of the untwisted and untapered
Cardonna-Tung, rotor blade was conducted using CFD .
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Different blade configurations were generated based on changing
the sweep angle and the spanwise location.

The effect of the produced geometries on the blade performance
in terms of thrust force, torque and figure of merit was studied.

The results have shown that the effect of sweep angle and
spanwise location is much more pronounced in the case of the
untwisted C-T blade. Around 7% decrease in torque and 9%
increase in FM was possible for some cases of C-T blade.
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Abstract:

The Linear Quadratic Regulator (LQR) is a well-known method that
provides optimally controlled feedback gains to enable the closed-
loop stable and high performance design of systems. The optimal
control is concerned with operating a dynamic system at minimum
cost. The case where the system dynamics are described by a set of
linear differential equations and the cost is described by a quadratic
function is called the LQ problem. One of the main results in the
theory is that the linear—quadratic regulator (LQR), a feedback
controller whose equations are given below, provides the solution.
The basic principles of this paper is the Linear Quadratic (LQ) and
a linear quadratic is a system containing one linear equation and one
quadratic equation. Furthermore, the Optimal Control can be used
to resolve some of these problems by not specifying exactly where
the closed loop values should be directly, but instead by specifying
some kind of performance objective function to be optimized. Other
optimal control objectives and besides the (LQ) type, can be used to
resolve issues of tradeoffs and extra design freedom. We first
consider the finite time horizon case for general time varying linear
systems, and then proceed to discuss the infinite time horizon case
for Linear Time Invariant systems. Linear Quadratic Regulator
(LQR) is an optimal multivariable feedback control approach that
minimizes the excursion in state trajectories of a system while
requiring minimum controller effort. The behavior of a (LQR)
controller is determined by two parameters: state and control
weighting matrices. These two matrices are main design parameters
to be selected by designer and greatly influence the success of the
(LQR) tuning console.

Key Words: Linear Quadratic (LQ), Linear Quadratic Regulator
(LQR), matrix,(Eigenvalues).
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1. Introduction:

The linear quadratic regulator (LQR) is a well-known design
technique that provides practical feedback gains and the Linear
Quadratic Regulator Technique (LQR) is used in this paper to
improve the System Stability and two problems are presented in
order to practice computing the state feedback gain matrix (K) that
satisfies the optimal control[1] .Moreover, The system states are
assumed to be controllable & observable, so (LQR) controller can
be applied by multiplying the states with matrix (K) and feed it back
again to the system by subtracting them from the inputu. The
optimized systems are simulated by MATLAB software to ensure
the improvement in their responses[2].

2. Theoretical Background:

In the stabilizability there are states which are not reachable but
already stable with -ve Eigen value. Therefore, the system has to be
controllable in order to control it with (LQR). Furthermore, the Q
matrix defines the weights on the states while R matrix defines the
weights on the control input in the cost and the Q matrix (n X n)
denotes the weights for the system states and it can be determined
from the cost function

1)

ty
J(uw) = j (xTQx + uTRu)dt + x(th)Q X(tp)
0

Alternatively, we can select the weights according to our experience
with system by selecting the high weight for the states that have
major effect on the required performance and vice versa. Modifying
the Q weight with trial and error, which can be done easily by
computer program by checking the system response for each try and
repeat again until we reach the satisfied performance[3]. The
feedback gain matrix K is calculated from the system matrices, Q
and R matrices. After applying the feedback to the system the new
A matrix for it computed from Equation (2).

Aor = A—BK )
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The block diagram for the system with the optimal feedback gain
matrix (K) [4] is shown in figure 1, and the block diagram of a basic
feedback control loop is shown in figure 2.

open-loop plant
r + + b c v
“ | 5| 15 e C —
— +
A
B |-

Figure 1. The block diagram for the system with the optimal feedback

matrix
Desired ~ Ermor Control ' | Output
- » CONtroller mep CONtrolElement meb Process )
Qutput | Input
Measured
Sensor
Output

Figure 2. The block diagram of a basic feedback control loop

3. Problems Description:

In problem description the behavior of a (LQR) controller is
determined by two parameters and state and control weighting
matrices. Furthermore, there are two matrices are main design
parameters to be selected by designer and greatly influence the
success of the (LQR) tuning console.

3.1 For the system:

3.2
Xp =X =X 3
Q.CZ = _2x1_3x2 (4)
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LQR controller has to be designed and implemented to minimizes

JGew) = [0 2 [x3 () + 22 () +u?lde
5)

At t, =0, t; = 10 time units, and x(py = [4,2]"

A) First, P(t) matrix have been solved numerically the using the
RDE. a plot of the three distinct elements of P(t) versus time
are shown. For both methods we are starting at the final
condition, and then propagating it backwards in time.

B) Second, the matrix P(to) was used to obtain a steady-state
approximation of the time-varying LQR. The steady-state
LQR was implemented by using it to close the loop. The state
vector x*(t) was simulated and it converged to zero and
optimal control u*(t) was plotted

C) The MATLAB command “are' was used to compute the matrix
P corresponding to the infinite-horizon problem. And verify
that it is approximately the same as steady-state solution from
part (b).

3.3 For the linear system:

w0 =y O]x+Bu
(6)

Consider each of the following cases. For each case, verify
whether all the assumptions of the LQR theorem are satisfied, and
investigate via simulation (let ¢, = 5 what are the consequences in
each case)[5]. Use the code from Problem 1 to compute the matrix
P(t) and approximate its steady-state value, and then to compute the
optimal controller[6]. In each case below, report the LQR gain,
show plots of P(t), x(t) and u(t), and also compute the optimal cost
corresponding to the infinite-horizon case.

0.5
0
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_ TH_[4 2 _
b. Let B =[1,1]7,Q = ;| ‘] ,OR — 05

_ T o _ [0. _
¢ LetB=[10=[% O] R=05

d. Let B=[1L1]7,0 = '8 (1’] R=05

We will using the MATLAB function “cholp' to factor Q = CTC
when Q is positive-semi definite.
For the state equations are:

X1

—x (7)
X5 = —2x1 — 3%, +

u ®)

Moreover, the cost function, which need to be minimized:

tf
160 = [ 17203 + x5
to
+ u?]dt 9
Wheret, = 0 and t; = 10, and the initial boundaries are x(0) =
[4,2]T

From this system, we obtain:
-1 1
A= [—2 —3]'
2= 0

From system’s cost function, also we obtain:

_[05 0 _ 1] 1
Q_[o 0.5] and R‘[z = R
=2 (11)
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Moreover, to check the controllability we need to find rank of the
matrix C,, = [ B AB]

Cn
- [(1) —13] (12)

Which must be of rank 2 to get a fully controllability system[7], and
after checking C,, is indeed has rank 2

Which means the same length of matrix A, then the system is fully
controllable. Then, to check the observability property between
system matrix A and the matrix C, we will need to find the rank of
the matrix0, = [C AC]T. However, [7]we will need to find the
matrix C by decompose the Q matrix by MATLAB function
cholp(Q)
C

0.707 0
- [ 0 0.707] (13)

Now, we can check for the observability property matrix through:

Op
0.7071 0
0 0.7071
~10.7071 0 (14
0 —1.4142

Since, the rank of 0, matrix is 2, and then the system is fully
observable. Also, the system is controllable and observable and the
LQR can achieve the optimal close-loop control law u*(t) =
—kx*(t) where k is the LQR gain and given by K = R~1BTP
The solution of RDE:

The analytic matrices of P-(t),using Reccatti Differential Equation
is given by:
P(t) = —-AP — ATP - Q

+ PBR™1BTP (15)
Where P is a matrix on the form:
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P(t)
_[Pu® Pu®
=l P (16)

By applying the give matrices in RDE, we have:

P-(®)
2P122+4P12+2P11_0.5 4P12_P11+2P22+2P12P22

= 17
4‘P12_P11+2P22+2P12P22 2P222+6P22_2P12_0.5 ( )

Then, we have

P;; = 2P% + 4P;, + 2P;; — 0.5

Pi,

= 4P;, — P;; + 2P,,

+ 2P, Py, (18)
Ps;, = 2P%, + 6P,, — 2P, — 0.5

These Equations have been solved by MATLAB and find
boundary conditions P(tf) = 0 and it propagates backward in time
for 10 time unit with transient state near and steady state after a
while of propagating to stop at zero with a constant value. In
addition, we can find that:

P
P11 P12

_ ® ® (19)
P21y P22

P12 = P21 Because Py is symmetrical matrix
At t =0, we obtain:

Py =
Pi1oy P12

20
P20y P2z (20)
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By computing P4 at t = 0 with Matlab we got

Py =
0.2241  0.0129
0.0129 0.0852 @D

Solution of RDE (backwards in time)

T
P11
P12=P21

0.25 P22 H

—

o 1 2 3 a 6 7 8 9 10

Figure 3. Solution of RDE (back ward in time)

Finding x*(t) and u*(t) from P(0). We need to take value of P(t)
at t = 0 to obtain the steady state approximation of the time-varying
LQR. And, we can find the LQR gain vector K (1xn) through.

K
= R™1B'P(0) (22)
K
=2
0.2241 0.0129

+[01] [0.0129 0.0852 (23)
Then, we obtain

K =
[0.0257 0.1704] (24)

The (LQR) gain will be used to find the close-loop (LQR) control
law through u*(t) = —Kx which starts evaluating by the initial
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conditions ofx(0) = [4 2]". As we shown the curve of u(t) in
figures 4 and 5.

LQR controller
0.2

VAN
[

]
o
|

-0.3

-0.4

-0.5

0

Figure 4. The curve of u(t)*

Closed-loop system with steady-state LQR

—

— X

2

NN

o 1 2 3 4 6 7 8 9 10

Figure 5. The curve of x(t)*

Finding ARE (infinite - Horizon problem). In this part of problem,
the first derivative turns to be zero by Kalman theorem. Also, the
differential equation to converted to an algebraic equation.

By using MATLAB command "are(4, B, Q)" where B is BR™1BT,
now we can find directly the steady state approximation of

345 Copyright © ISTJ s gine qaball (5 gia
Al 5 o slall 40 all dlaall



International Science and 28 ) Ryl p glll A0 g

Imtrwaational beimrs mad Taviasiags demraal

;rfjr;r;gg?h Journal, Volume 28 ~ B J%

differential Riccati equation which is the same DRE evaluated at
t=0

P
0.2241 0.0129
~ 10.0129 0.0852] (25)
3.3 For the linear system:
X
_ [1 0 ]x
0 -2
+ Bu (26)

With t; = 5 and x(0) = [4, 2]7 and P(t;) = 0
(27)

J(w)
tf
= f 1/2[2x? + x2
to
+ u?]dt (28)
We have from the system:

A=[(1) _%], R=% > R
=2 (29)

As we shown in figure (1.1), just for illustration of another way of
implementing a linear time-invariant system in MATLAB and to
give a clue for the reader what is the MATLAB code work. Check
for (LQR)

Theorem for each case:

e Case (A):
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s i
5 os) (30)

The system is completely controllable if the controllability

matrix C,, has a full rank (i.e. rank (C,, = n). Where n is the
dimension of matrix A and C,, = [B AB A®’B .....A" 1B]

C,=[B AB]

o1
=| . _2] (31)
Since p(C,) = 2, the system is completely controllable

Qos 0
:[() 0.5] (32)

Then, the eigenvalue (Q) = 0.5, 0.5 and Q is P.D, so the system is
fully controllable and Q matrix is P.D, also we can apply (LQR)
theorem on this particular system. The computed (LQR) gain is

_ [13568  —0.0892 _
—0[7_0%(1)892 (0124 ] K =[25351 0.0704] , C
=[ 0 0.7071] (33)
](xo)
= x{ P(0)x (34)

J(x¢) = 20.7787

The resulting curves illustrate the applying LQR theorem on the
system x*(t)and u*(t) respectively.
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Solution of RDE (backwards in time)

2
— P11
1 — P12=P21 | |
— P22
0 3.
-1
0 0.5 1 15 2 25 3 35 4 45 5
Time
Closed-loop system with steady-state LQR
4
Xy
2
\ Xy
0 \
—
\\ L —
-2
0 0.5 1 15 2 2.5 3 3.5 4 45 5
Time
LQR controller
0
// u [
-5 /
-10
-15
0 0.5 1 15 2 25 3 3.5 4 45 5
Time

Figure 6. The curve of Case (A)

The optimal cost corresponding to the infinite-Horizon is

Case (B):

B = [1,1]T,
4 2

0=[; §

The controllability C,, = [B AB A®B .....
with these matrices

(35)

A™"1B] of the system

(36)

Cn
_ [1 1 ]
1 -2
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The rank of (C,,) = 2, then the system is fully controllable and we
need to check Q

Q
=l 1 @7)

The eigenvalue (Q) = 0.5 and Q is P.S.D. Therefore, we need
apply another property to check if LQR satisfies. By decomposing
2 1

Q by Cholesky decomposition property Q = CTC = C = [O 0

,and then check the observability test between A and C.

(38)

0, Matrix has rank of 2, and the theorem of (LQR) can be
achieving the optimal controller we looking for. The computed
LQR gain is

1.5978  0.2989
0.2989 0.1494

-[o ol

pP= [ ] K =[3.7933 0.8967] ,C
The system is completely controllable and completely observable

In addition, the optimal cost corresponding to the infinite-Horizon
IS

J(xo) =
ng(O)xO (40)
J(xg) = 30.9441
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Solution of RDE (backwards in time)

P11
— P12=P21
1 —p22 \\
0
0 0.5 1 15 2 25 3 3.5 4 4.5 5
Time
Closed-loop system with steady-state LQR
4
Xy
2 X,
0 T
I
\_/_/—/
-2
0 0.5 1 15 2 25 3 35 4 4.5 5
Time
LQR controller
0
— ;
/7 u
-10
-20
0 0.5 1 15 2 25 3 35 4 4.5 5

Time

Figure 7. The curve of Case (B)

e Case (C):
B = [0,1]T, Q=
05 0
[ osl (4D

In this case, as noticed the system states are decomposed and
by take B = [01]T , the controller will has no effect on state x; that
means system will never be controlled by LQR controller. Though
all of
the previous and since Q is P.D, these system parameters have been
manipulated on the same code, and the resulted curves were as
expected the input fails to stabilize state x,; as shown in Figure (8).
LQR gain is:

_[5507.2 0 B
P_[ 0 0.1180] K =[0 02361],C

_ [0.7071

0
0 0.7071] (42)
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The system is not_completely controllable but it is completely
observable, and the optimal cost corresponding to the infinite-
Horizon is

J(xo) = ng(O)xo (42)

J(x,) = 8.8115¢ + 04

Solution of RDE (backwards in time)
6000

—p1
100 —pu=Pu| |
—p2

2000

0 05 1 15 2 25 3 35 4 45 5
Time

Closed-loop system with steady-state LQR
600

400 2/
200

——

—

[
0 05 1 15 2 25 3 35 4 45 5

Time
LQR controller

05

Time

Figure 8. The curve of Case (C)

e Case (D):
B =[1,1]7,
10 0
Q= [0 1 (43)
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In this case, directly the system is fully controllable. We need
only to check the matrix Q which also, clear it is a P.S.D from the
diagonal eigenvalue 0, 1. We need to decompose it according to
Cholseky decomposition. We haveQ = CTC and C = [é 8
Additionally, we need to check the last condition of main (LQR)
theorem, which is (A,C) must have the observability property, then
(LQR) theorem can be satisfy.

0, =[C AC]T

1 (44)

And, this matrix has rank of 1 and then The LQR theorem can be
achieving controller for this case of system. Figure (1.9) proves this
statement. The computed (LQR) gain is

0 0

P=| 0 02247

| .k =10 o04495] ¢

o 3 (45)

The system is completely controllable but it is not observable, and
the optimal cost corresponding to the infinite-Horizon is

J(xo) = x5 P(0)xy = J(x) =
0.8990 (46)
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Solution of RDE (backwards in time)

04
— Pl
—P12=P2L
0.2 — P2
0
0 0.5 1 15 2 25 3 35 4 45 5
Time
Closed-loap system with steady-state LQR
600
—_—X /
400 —X /
200
_—
0
0 05 1 15 2 25 3 35 4 45 5
Time
LQR controller
0

05 /

15 2 25
Time

Figure 9. The curve of Case (D)

Now, we can see the summary in table 1:

Table 1: The properties for each system cases

Yes Yes No Yes
Yes Yes Yes No
P.D S.P.D P.D S.P.D
Yes Yes No No
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Table 1 exposes the properties for all cases for the system.
According to the results in case (A) and case (B) we can conclude
that the optimal control (LQR) can be applied to the system if it is
controllable, observable and Q is P.D or S.P.D. From case (C) and
case (D) if the system is not controllable or not observable then LQR
can’t be applied.

4. Conclusion:

As a Conclusion the system has to be controllable and observable,

so we can apply optimal feedback gain matrix (LQR) to improve the
system stability. (LQR) can be designed to improve certain control
criteria this depends on the weight selection for Q and R. To
conclude a general idea in this problem, we need to summarize all
the previous case.
According to the results in case (A) and case (B) we can conclude
that the optimal control (LQR) can be applied to the system if it is
controllable, observable and Q is P.D or S.P.D. From case (C) and
case (D) if the system is not controllable or not observable then LQR
can’t be applied
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Abstract:

Data has grown rapidly after the advent of social networks and cloud
computing, with the difficulty of analyzing that data. The term Big
Data appeared to work with all types of data, whether it is structured
or unstructured. Companies and governments need to analyze data
to get useful information from the huge amount of data. Big data is
difficult to use with traditional database tools. This paper aims to
give an overview of the concept of big data and the technology that
help in data analysis.

Keywords: Big data, Hadoop, HDFS , Map Reduce

1. Introduction
The modern world is interested in data to obtain knowledge, Data is
the main factor for collecting information, which leads to
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knowledge to make decisions and solve problems. Over the years,
the increased flow of data has made it hard to deal with information,
most companies are facing challenges from data growth leading to
the presence of huge information in servers, and the rapid growth of
data has obtained a large amount of data from variety sources and
variety of formats called Big Data. Big data is a word that describes
itself; Big Data is a type of data that is massive. Big Data is a term
that refers to a large volume of data that is rising rapidly over time.
In other words, such data is so large and complicated that no
standard data management solutions can effectively store or process
it [1]. This paper is organized as follows: Section 2 defines Big data;
Section 3 describes Big data factors; Section 4 Challenges; Section
5 Tools and Technology; Section 6 Hadoop architecture; Section 7
Hadoop Ecosystem and Section 8 Hadoop components comparison.

2. Big Data:

In 2005, 130 Exabyte of data grew and exploded to 1,227 Exabyte
in 2010 and data inflation increased by a high rate of 7,910 Exabyte
in 2015 according to IDC Digital Universe Study [2].According to
projections from Statista 2021, the amount of data generated
globally is expected to increase to 64.2 Zettabytes in 2020. In 2025,
the amount of data is expected to increase to more than 180
Zettabytes as shown in figure 1. In 2020 due to the COVID-19
pandemic, the volume of data generated is higher than previously
expected due to increased usage, as more people are working from
home|[3].

There are thousands of scientific and article papers and millions of
web pages that provide information and concepts about big data. Big
data comes big thing after Cloud [4]. In many fields such as health,
education and earth sciences, it contains a large amount of data that
is difficult to deal with and analyze using traditional models and
software that need to develop and design efficient computing
models for Big data analysis [5].

In healthcare, big data helps make critical decisions and make
predictions. For example, Google Flu Trends (GFT) provided a
service for influenza trends and provided estimates of influenza
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activity for more than 25 countries. It also made accurate predictions
about influenza activity [6].

200

150

Data volume in zembytes
=
3

Figure 1: Showing the Increase data volume from 2010 to 2025.

Big data analysis leads to improving business processes, developing
products, providing new services and creating new businesses, as
companies face difficulty in exploiting data that affects decision-
making and cost savings[7].

Data storage, modification and retrieving data are the essential
operations in data management. In contrast, Big data is diverse and
irregular with a lack of clarity and needs data processing and speed.
Access, Assembly, Analyse and Action are known as the stages of
Big data analysis. Big data requires modern and advanced analytical
techniques because Big data analysis is not an easy method. Big data
analysis needs tools and storage capabilities in a way that enables it
to deal with huge data, so it is easy to provide large statistical
samples and results of experiments. Companies and governments
have knowledge benefits of the digital economy of big data.

There are several techniques used for big data analytics:
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1. Association rule learning is used to find relationships
between entities.

2. Machine learning is used to make computers learn complex
patterns to make decisions.

3. Data mining can be thought of as a combination of statistics
and machine learning.

4. Cluster analysis aims to break data into smaller clusters that
have the same set of previously unknown characteristics [8].

3. Big data factors
Big data is called in the existence of the characteristics that are
known as big data volumes (V’5) , as shown in figure 2.

Velocity

Veracity Variety

Figure 2: Showing the Big data factors.

3.1 Volume :

Every second, a proportion of data, or a huge of data, is created. An
example of these components is forecasting weather and sensors
data. Nowadays, the amount of data is also increasing dramatically
up to Zettabyte which is 300 times from 2005 [9].

3.2 Variety :

Data variety is one of the most important characteristics of big data.
It is different formats such as text, video and images data. Also, data
variety refers to categories of structured, semi-structured and
unstructured [10].
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3.3 Velocity :

Velocity in big data refers to the speed of data flowing continuously
and in a short time from different sources. Thus, traditional systems
are unable to deal with data and perform analyzes [11].

3.4 Value :

It is important to note that not all big data has value. Valuable data
need to be extracted from a huge amount of data, and for this reason,
a data analyst has to learn when retrieving big data is to quickly
identify the important and valuable data [12].

3.5 Veracity :

The Veracity of big data indicates biases, noise, and anomalies in
the data. When scope out big data, keep the data clean and prevent
the accumulation of useless data [13].

4. Big Data Challenges

There are many challenges related to big data, including the
complexity of the data, how it is processed, incomplete, scalable,
and security, it is important to build the data appropriately before
analyzing the data. To enhance the results of the analysis and the
quality of the data, it is necessary to consider an understanding of
the appropriate method of data processing [14].Data privacy is a
serious concern. Some recent disputes have highlighted how some
security organizations are improperly utilizing data created by
individuals for their gain. As a result, policies should be designed
that address all user privacy concerns. Users' data should not be
exploited or disclosed, and rule-breakers should be discovered [15].
Big data handling is complicated by system arrangements. Data
transmission for big data services necessitates a lot of bandwidth.
The internet is used to communicate with big data services for both
data collecting and service delivery. Data integrity is difficult to
maintain, and data loss during transmission is always a possibility.
Furthermore, there is always the issue of data security. The cloud
environment has now taken up the challenge of storing large
amounts of data. With cloud technologies, a slew of big data
solutions is emerging. The fundamental issue confronting the new
field is a severe lack of human resources. To exploit the value of big
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data, people with strong mathematical ability and relevant
professional expertise are required for big data application
development [8].

5. Big Data Tools and Technology

There are several ways to deal with Big Data. Different approaches
and technologies have been developed for manipulating, analyzing,
and displaying large amounts of data. Big data demands advanced
technology [16]. One of the most extensively utilized technologies
is Hadoop.

6. Hadoop

Doug and Mike created Hadoop, an open-source framework for
processing enormous volumes of data, in 2005. It is the most
essential Apache large data distributed tool. Its components include
simple languages, graphical user interfaces, and administrative tools
for processing petabytes of data across thousands of machines [17].
Hadoop is used by the majority of social networking sites, including
Google, Yahoo, and Facebook. It can bind difficult-to-understand
data and serve as a tool or data organizer. Hadoop is a framework
for processing massive amounts of data with varied or no structure
[18].The HDFS and Map Reduce are two main components in
Hadoop architecture which is illustrated in Figure 3.

MapReduce Others
(data processing) (data processing)

YARN

(cluster resource management)

Figure 3: Hadoop Architecture.
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6.1 Hadoop Distributed File System (HDFS) :

Hadoop's storage component is known as Hadoop Distributed File
System (HDFS) as shown in figure 4. it keeps track of file system
metadata on clusters. To ensure dependability, availability, and
performance, it stores three copies of each data block by default [4].
Because the data is written once and read multiple times, it is also a
strong choice for facilitating large data analysis. When data
quantities and velocity are large, this type of data service provides a
new set of capabilities. HDFS divides huge files into little chunks
called blocks.

The blocks are saved on data nodes, and an HDFS cluster is made
up of only one NameNode[5]. The NameNode is responsible for
noticing which blocks on which data nodes make up the whole file.
Furthermore, a number of DataNodes, generally one per node in the
cluster, handle storage attached to the nodes on which they operate
[19]. The GNU/Linux operating system is included in the term node,
which is software that can operate on commodity hardware, the
master server is the system with the name node, and it performs the
following tasks: It controls client access to files and performs file
system operations, as well as managing the file system namespace
[10]. Another element is data node performs operations such as
block creation and deletion according to the instructions of the name
node. It performs read and write operations on the file systems, as
per client request. Block size is 64MB that is the smallest quantity
of data that HDFS can read or write [5].

362 Copyright © I1STJ A ghne qalall (3 8a
Al 5 o glal A gall dlsall



International Science and 28 daxd) Ay p glal At jall g

Tmsrrnatisal M wd Torkasdag desraal

Technology Journal VO | ume 28 )w<
e ey STA™

/ Hadoop Cluster \

Commodity Server

Name Node

\‘ Commodity
Server

\ Commodity \

Server

-

Figure 4: HDFS Architecture

6.2 Map Reduce:

Hadoop provides Map Reduce for distributed computing
applications that are appealing owing to its scalability. In other
words, its software for analyzing massive datasets.it has two
primary functions Map and Reduce. Figure 5 showsMap Reduce
Architecture. The Map function is mostly used first to filter,
manipulate, or parse data. Reduce receives the output of Map as an
input [9].

The Reduce is an optional function that is often used to analyse the
data collected from the Map function. Hadoop distributes Map and
Reduce jobs to the cluster's relevant nodes [14]. The majority of
computation is done on nodes, with data stored on local storage,
which decreases network traffic. The cluster gathers and reduces
data to provide a suitable result before returning it to the Hadoop
server [6]. In Figure 6 illustrates how the MapReduce nodes and the
HDFS work together.
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Figure 6: MapReduce and HDFS

7. Hadoop Ecosystem:
Hadoop comes with several Apache-built tools for dealing with Big

data. Hadoop Ecosystem as shown in figure 7 is a term for these
technologies, some of the tools as following :

364 Copyright © ISTJ AL gina bl (5 5in
Al 5 o slall 40 all dlaall




International Science and 28 JM‘ Aall y p ghall 0350 A

Jﬁg:ﬂi‘_"?{dﬁ‘m\ Volume 28 IST-—I/&

Figure 7: Hadoop Eco System

7.1 HBase :

Apache HBase allows you to access your data in Hadoop in a
random and real-time fashion. It was designed to accommodate
extremely big tables, making it an excellent choice for storing multi
structured or sparse data. This system is column-based rather than
row-based, which speeds up operations on data sets with
comparable values. APIs are used to access HBase data [17].

7.2 Hive :

Hive is a type of data warehousing software that is used to handle
structured data As a SQL language, it's known as HiveQL. it was
created by Facebook . Many businesses utilize it for data
analysis.Many businesses utilize it for data analysis as well. Integral
data types, literal data types, and string data types are the three types
of data types supported by Hive [18]. Data from HDFS may be
queried, and these queries are then turned into Mapreduce tasks.
7.3 Zookeeper :

Zookeeper is an open-source system powered by Apache that
provides a distributed service with master and child nodes that store
configuration data. Moreover, it provides a service for maintaining
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configuration information and distributed synchronizers that give a
centralized infrastructure [19].

7.4 Spark:

Apache Spark is an open-source software used for data analysis. The
largest part of the components, experts describe it as a computing
tool for the data analytics suite. It can be used with Distributed File
System (HDFS), a specific Hadoop component that facilitates
complex file processing. It has an architectural basis in Resilient
Distributed Data Set (RDD), a read-only multitest of data elements
distributed over a set of machines, which are maintained in a fault-
tolerant way. Spark's RDDs act as a working set of distributed
software that offers a restricted form of distributed shared memory.
In 2012 Spark and its RDDs were developed in response to
limitations in the MapReduce cluster computing model [20].

7.5 Apache Pig:

Apache Pig is an Apache Foundation-developed high-level scripting
language. Pig is known for its extensibility and ease of
programming. Pig Latin is the name given to the language spoken
by pigs. Pig Latin is made up of numerous operations that, when
combined, allow programmers to create their reading and writing
functions [21]. The pig can accept programs written in any
language, including Java and Python, and it supports Hadoop
streaming. To handle data, Pig uses the MapReduce framework.

8 Hadoop MapReduce and tools comparison:

The previous section presented Hadoop components, which are
developed on the software foundation of Apache. There are several
other tools found on the support of Hadoop such as Apache Sqoop,
Apache Flume, Oozie, and Cassandra [22]. The difference between
Hadoop tools is in terms of data processing, data management, data
access, and scripting. In addition to the common factor in most of
the tools of Hadoop is that it is open-source, and its support and help
for big data issues. Table 1 shows the most differences between
some tools of Hadoop.
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TABLE 1. MapRedues Vs Hive Vs Pig
Hadoop . .
MapReduce Hive Apache Pig
Apache Originally Originally
developed by developed by Yahoo
Facebook
Compiled language SQL Query Scripting language
Language

Implementation
language: Java

Implementation
language: Java

Implementation
language: Pig Latin

Supported
programming
language: java,

Supported
programming
language: C++,

Supported
programming
language: Java,

to basic code

access data

C++, python ,Ruby PHP , Python Jython, JavaScript,
Python, Ruby
Code efficiency : Code efficiency : Code efficiency :
high low low
Supported (UDFs) | Supported (UDFs) | Supported (UDFs)
Write several lines Not real time to Pig is still in the

development

Used for
programming

Used for reports
and data analysts

Used to process data
flow

Through the information presented in this research, the problem of
increasing the volume of data significantly and rapidly, the most
common and used solution is the use of the Hadoop framework,
where Yahoo has overcome the analysis of its big data using
Hadoop. After that, major companies used it, and its effectiveness
and success appeared, despite the difficulty of dealing with it. Also
needs special expertise.

Conclusion:

Big data provides a vision for solving data problems that are
increasing in a huge size and very quickly over time. Big data has
been contributed to reducing difficulties and provided solutions in
dealing with data in a short time instead of traditional solutions. Big
data is one of the most important leading topics in computer science
research. In this paper, an overview of big data was given and
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identified main characteristics (V'5)¢« as well as the challenges that
faced big data. In addition, this paper has described big data
techniques and some of the tools. In addition, the paper presents one
of the most important open-source framework (Hadoop) to deal with
big data.
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Abstract:

Palm print recognition technology is one of the most important
biometric technologies and has received great attention in terms of
scientific research and practical applications. In this article, the
technology is based on the ResNet50 algorithm, also known as the
Residual Neural Network, and the Convolutional Neural Network
(CNN) framework for palm print recognition. First, based on the
geometric features of the palm print, the region of interest (ROI)
area for the palm print was sculpted. The post-processing ROI is
then considered an input to the convolutional neural network. The
network can adapt to different palmprints by developing training
data. Intermediate Layer Activations for the palm print have also
been visualizing and this is a distinct work of the article. The CNN-
based palmprint recognition system has an overall accuracy of 98.55
percent, and the model parameters are substantially lower than the
standard network model, according to the test findings. It
outperforms the typical palmprint recognition method in terms of
accuracy.

Keywords: palmprint, ResNet, convolution neural network,
recognition, identification.
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1. Introduction

With modern technical progress and scientific development,
confidentiality and security requirements for practical applications
have become more and more important in terms of accuracy and
security of identity authentication for individuals using biometric
palmprints. Traditional identity authentication has drawbacks,
including hacking, theft, and identity fraud. The technology of using
biometrics helps a lot in solving these equations by distinguishing
between the physiological and behavioral characteristics of people.

Palmprint recognition is a biometric palmprint recognition
technology that has been proposed in recent years, such as facial
recognition [1], palmprint recognition [2], palmprint recognition,
and iris recognition [3], as well as identifying the vein. [4].

Our paper proposes a palmprint recognition algorithm based on
a deep convolutional neural network (CNN) that learns palmprint
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characteristics from large amounts of data and exploits the network's
capacity to automatically extract palmprint convolution features. In
the meanwhile, text recognition can be done directly on the
palmprint master map [1]. The results of the experiments suggest
that the proposed strategy can significantly increase the test's
accuracy. The effect of network recognition and other approaches
utilized in this paper are initially introduced in this paper. Then we
prepare the data needed for the method, create the network, and
tweak the network's parameters based on the data's training so that
they may extract distinct features [2]. With the new palmprint, the
trained features will be predicted. In addition, we normalize the data
to increase the algorithm's accuracy; normalization can improve,
and it may also improve the calculation's correctness. Finally, the
tests show that the algorithm is capable of producing good results.
The system mines all of the information in the palmprint image and
does not require any artificially specified feature extraction
processes, making the palmprint recognition algorithm much easier
to understand.

2. Related Work

A convolutional neural network (CNN) is demonstrating its
capabilities as deep learning progresses. It is frequently employed
in a variety of domains, including pictures, phonetics, and natural
language processing. The network does not need to rely on
artificially defined features because it can extract features
autonomously. Given the current trend, we want to achieve the best
possible accuracy with deeper and more complicated networks, but
this sort of network has downsides in terms of model size and
running speed. There are two types of compact pre-training models
and live training of tiny networks while building a small and
efficient neural network, the major reason being to optimize the
delay and consider the size of the model.

Several recent studies have used deep learning algorithms to
study biometrics such as palmprint recognition. [3] proposes a
unique strategy based on MPELM to increase the performance of
the multispectral palmprint recognition method. To begin, the David
Zhang approach is used to preprocess all palmprint images. Then, to
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fuse the multispectral palmprint images, apply an image fusion
approach based on the rapid digital shearlet transform. Finally,
calculate the final multispectral palmprint classification using the
proposed MPELM classifier. The proposed model has an average
accuracy of 97.33 percent, according to the testing results. [4]
proposes a novel Gabor-based kernel principal component analysis
(PCA) technique for palmprint recognition that integrates the Gabor
wavelet representation of palm images and the kernel PCA method.
The proposal's recognition accuracy was as high as 95.17 percent,
according to the findings. A palmprint recognition system based on
a scanner is presented in [5.] The palmprint images are captured and
aligned automatically so that they may be processed further. Fisher
discriminant analysis (FDA) and independent component analysis
are two linear subspace projection techniques that have been tried
and contrasted (ICA). The proposal's recognition accuracy was up
to 95.2 percent and 95.7 percent, respectively, according to the
findings. X. Xu and Z. Guo offer a method for modelling
multispectral palmprint images as quaternions and extracting
features using quaternion principal components analysis
(QPCA) [6]. Multispectral palmprint images are analyzed using
QPCA to extract features. The Euclidean distance is used to
determine how different two palmprint images are. Given 3000
testing samples from 500 palms, the best GAR is 98.13 percent,
according to the trial. In [7], proposes a unique contactless
Palmprint identification system based on palm print principle line-
based feature extraction [8]. The distances between endpoints and
points of interception were determined and translated into frequency
domain using the Discrete Fourier Transformed (DFT) approach.
The suggested model was trained and found to be 98.55 percent
accurate. [9] proposes a discrete wavelet transform-based technique
for doing so. The findings showed that the proposal's recognition
accuracy was up to 98 percent. The results reveal that the
convolution neural network has been successfully applied in
palmprint recognition. Palmprint recognition has yet to be applied
to the ResNet-based model. A novel CNN model for palm print
recognition is presented in this paper.
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3. Palmprint Recognition Method

Discriminative pattern features may be automatically learnt from
a large quantity of data using a convolution neural network (CNN),
one of the most effective deep learning models used in the field of
image recognition. It can create the effect of human eye recognition
when the amount of data used is quite significant. As a result, we
use it to recognise palmprints and get a high recognition rate by
modifying the network layout. Figure 1 depicts the network
structure.

_Output Layer
[nput Layer
== 3 i BT
L
Convolution  Pooling Convolution  Pooling <
Layer Layer  Layer  Layer Fully
Connected
Layer

Figure. 1 General structure of a CNN

General structure of a CNN architecture which is based on
several concepts as presented in figure.2. below.
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The primary convolution layer gets low-level features such as boundaries, lines.
and angles. last layers get higher-level features.

1 Decreases the features resolution.

Convolutional 2.Creates featmes that are robust to
Layer distortion and noise.

3 .Two methods to make pooling are: max

L Pooling Layer “ pooling and average pooling.

|| Activation “ Set the input in the range of values where the

functions outcome of the earlier layer must be in range of
vales. Malke the input and production sizes of
this layer are similar.

| | Fully Connected
Layer

it

The final layers of a CNIN and the major function of this layer is the
classification by scientifically adding the weighting of the prior layer of
features to decide an exact goal output result.

The general structure of a CNN architecture

Figure.2. General structure of a CNN architecture.

3.1 Data Preparation

The 11k Hands dataset was employed in this study, which
consists of 11,076 manual pictures (1,600 x 1,200 pixels) from 190
people ranging in age from 18 to 75, male and female, who were all
requested to open and close their left and right fingers. This data is
separated into two parts: the dorsal side of the hand and the palmar
side of the hand, and working on the palmar side of this paper
exclusively. Dorsal and palmar hands are presented with a uniform
white background and nearly the same distance from the camera.
There were 5,396 palmer images in total, comprising 2813 with the
right hand and 2583 with the left, as shown in figure 3, which were
separated into training and testing, with 4856 images used for
training and 540 images used for testing. The test images are
selected at random from the data. In the experimental stage, some
distortion was included to reduce over-fitting in the training step.
Meanwhile, the precision of the computation can be enhanced in
order to boost the speed of the solution. The mean variance of the
data was normalized during the experimental stage. The test data set
cannot be simply normalized using the method; instead, the mean
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and variance of the training data set must be used to normalize the
test data set.

Palm Print Images(5396)

2850
2800
2750
2700
2650
2600
2550
2500
2450

Palm Right Palm Left

Figure 3. palm print data set

3.2 System Framework

Figure 4 shows the technological architecture of the proposed
biometric system, which is based on the fusion of palmprint features
at the matching score level. Our approach incorporates image pre-
processing and deep-CNN based feature extraction in both stages
(enrolment and identification). The extracted feature vector must be
kept in the system database for the enrollment phase, while this
feature vector must be subjected to a matching procedure for the
identification phase to determine whether to accept or reject this
individual at the decision step. It's worth noting that a normalization
method is used before integrating the results from the unimodal
systems. This improved technique utilizes each biometric modality
and may be used to a unimodal biometric system.
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Palm Print Image

-— Data Base

Q—O—-

Matching Matching

{ Pre-Processing ]
[ Feature Extraction }

Palm Print
Identification

Decision

Figure 4. System Framework

3.3.1. Image preprocessing

The lines, wrinkles, triangles, and detail points in palmprint have
a rich texture and structural qualities. Individuals have their own set
of characteristics. Images produced from the same palmprints
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gathered at various periods will have varying degrees of rotation and
translation, and the size of the palmprints collected at the same time
may also differ. As a result, before extracting the feature and
recognizing the palmprint, the effective return on investment area of
the palmprint that comprises the major characteristics must first be
extracted. Figure 5 depicts the full therapy procedure. Extraction of
the return on investment is a major stage, as it leads to image
alignment, increased feature matching efficiency, and, ultimately, a
beneficial influence on recognition outcomes.

In a biometric identification system, defining a palmprint area of
interest (ROI) is a crucial step. We utilized the same algorithm that
was used in [9] for this. It entails establishing a coordinate system
that allows the center region of the palm to be defined. The
coordinate system is determined by using the gaps between the
fingers as reference points. As a consequence, the H x W rectangle
investment has a sub-image that is retrieved afterwards.

Extraction Adjust the
of ROI image size o
Region 0107

256*256

768x576 180x180 177

Figure 5. Palmprint image Preprocessing

3.3.2 Feature Extraction and Classification

The Convolutional Neural Network (CNN) [8] uses numerous
banks of convolution filters to scan an input picture. To extract
higher level feature vectors, it may be run with many layers and
filters. CNN stands for "convolutional neural network," which is a
type of deep neural network used in pattern recognition and image
processing. The CNN algorithm is a multilayer perceptron that is
specifically developed to analyze two-dimensional signal
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information such as images. The CNN architecture (see Fig. 2) is
made up of three layers which are convolutional layers, pooling
layers, and fully-connected layers. As a result, the input image is
convolved with some filters in the convolutional layer. This work
can be completed in a number of ways. The outputs of this layer are
decreased by utilizing the max-pooling function after each
convolutional layer in order to minimize the size of the acquired
feature, which is the duty of the pooling layer. Finally, the feature
vectors of the input picture are produced in the output layer and
utilized as Dense inputs for classification (matching).

3.3.3 Scores Normalization and Fusion Schemes

Each measured score may be translated into a common interval
using the normalization procedure that is often employed in
multimodal systems (data fusion). Min-Max is the most often used
normalization approach in biometric identification systems. When
the limitations (minimum and maximum values) of the scores given
by the systems are known, this approach is more applicable. In this
scenario, we can easily convert the scores vector's lowest and
maximum values to 0 and 1, respectively. The score normalized
using the Min-Max approach is given by the following formula:

vg—min(vg) (1)

max(vq)-min(vy)

ﬁd:

where Vd holds all of the scores computed between the test and
all of the stored feature vectors, and the vector contains the
normalized values.

The system'’s choice is based on the system designer's given
system security threshold (To) and the calculated matching score (di
0). (depending on the desired security level).

The system makes the following choice for each user:

Accepted if di>T,

i )
Accepted if dy <T,

Decision = {

Where di 0 is the estimated score for the ith individual and To is
the security threshold for the system.
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4. Experimental Results and Discussion

The precision of a biometric system is important. Depending on
the technology, biometric parameters are utilized to determine the
degree of accuracy. A collection of multispectral palmprint images
obtained with a capture device produced by the 11k data set Gender
recognition and biometric identification utilizing a large dataset of
hand images is used in the assessment phase. A convolutional neural
network may be adjusted using a variety of parameters. We need to
determine the important characteristics that properly reflect our
system in order to acquire the optimal CNN architecture and a high
accuracy identification rate. There are hyper-parameters and extra
parameters in any CNN architecture. The number of layers, the
activation function, the learning rate, the batch size, the number of
epochs, and the L2 regularization are all essential hyper-parameters.
The filters size, number of filters, padding, stride, and pooling-layer,
on the other hand, are the most essential extra factors. Our study
concentrated on a few factors that we believe are important in our
work, as well as the fact that other parameters adopted by default
have delivered decent results, in order to create an effective
biometric system with less complexity. Starting with a simple model
and attempting to enhance it at each stage is a smart approach.

4.1 Visualizing Intermediate Layer Activations:

Understanding how the used deep CNN model can identify the
input image necessitates looking at the output of its intermediate
layers to observe how this research model views the input image.
Similarly, by doing so, all researchers will have a better
understanding of how these layers function.

For example, when given an image of a palm print from the input
set, the outputs of numerous intermediate convolutions are linked to
their respective activation layers of the trained Inception model, as
shown in figure. 8.The original DHVs, as well as the intermediate
activation layers, are shown in Figures 6 and 7. Figure 6 displays
the original image, while Figure 7 shows the activation layers.
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Figure 7. palm print Activation layer

4.2 Results

We utilized 4856 palmprint grayscale images as training data and
540 palmprint grayscale images as test data in the experiment. The
accurate recognition rates achieved after numerous rounds of
training were 98.55 percent. Because palmprints are such common
characteristics, the resolution may be degraded, resulting in
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recognition problems. Table 1 shows comparisons with different
approaches.

Table 1 comparison with other methods

PCA + GWR 95.17%
QPCA 98.13%
MPELM 97.33%
FDA 95.20%

ICA 95.70%

DFT 95.48%

DWT 98.00%
ResNet 98.55%

We can observe that our approach outperforms the majority of
the conventional techniques in Table 1. Resolution and noise may
readily sabotage this method. Our approach is a feature learnt from
a vast quantity of palmprint data and does not require any
preprocessing or feature extraction. As a result, it can adapt to a
large amount of data while maintaining excellent accuracy.

We also look into the link between experimental results and the
amount of training data. For varied training data sizes, Figure 8
demonstrates the link between the accuracy of our model network
and the number of iterations throughout the training process. The
accuracy rate of the verification set under various amounts of
iterations volumes climbs initially and then stabilizes as the number
of iterations increases.
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Figure 8 The accuracy of training data and Validation data with
different amounts of iterations
Palrnar and [glerririgation, Quss
Figure 9 The Loss of training data and test data with different
amounts of iterations
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5. Conclusion

The ResNet50 algorithm, based on convolutional neural
networks, was used to identify persons using palm print features in
this article (CNN). The network can manage and adapt to diverse
palm print variety by creating the training data based on the features
of an individual's palm print and distinguishing it from other
persons. The palm print feature may be recovered from the original
handprint without image pre-processing or other special extraction
using an efficient network architecture and training data, resulting
in successful identification. The results of the experiments
demonstrated that the technology is successful and trustworthy in
recognizing palmprints with increased accuracy, and that it can be
utilized in a variety of industries to assure high security and secrecy
for institutions, companies, and others.
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Abstract:

Due to the increase of demand in electric energy, the necessity of
applying more attention to its quality is necessary. A variety of loads
such as rectifier devices, power supplies and speed adjust drives
such these loads cause high harmonic in drawn power.

In order to investigate the performance, it is required to model 3-
phase system with variable loads. In this paper, a conventional
proportional plus integral (PI) controller has been used to control
this system.

To validate the mathematical model for a wide range of loads, two
loads are considered with 3-phase AC source in the process of
assessment. The first load is considered an unbalanced load. Each
phase has a different independent type of load. The second load is a
nonlinear load (rectifier load).

3-phase active power filters (APFs) are used to improve the power
factor, which reduces the consumed apparently power;
consequently, the overall performance will improve. A practical
approach for implementing an APF has been presented in this work
is a Voltage-source inverter-based shunt active power filter. This
approach continuously requires one variable, which is the phase
angle between the voltage and current to improve the performance
of the system.

Keywords: Electric energy, rectifier devices, power supplies, (PI)
controller.
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Introduction:

As it well known, the harmonics generate many problems such as
distorted voltage waveform, equipment overheating, malfunction in
system protection, and inaccurate power flow metering. They also
reduce the efficiency of the generation system by drawing reactive
current component from distribution network.

This frame of work is dedicated for the process of incorporating
APF on-line with 3-phase power system. The Filter itself is 6
controlled electronic switches - two for each phase- IGBTs. All
connected in parallel with a DC source. This filter injects the
compensated current to maintain the voltage and current grid in
phase.

The switches, at appropriate order, receive the firing signals from
the PWM. The later receives the error signal from the controller.
After sensing the line currents and transform the 3-phase system into
the d-q system, the PI controller acts to eliminate the error between
the total angle of grid voltage and its current for each phase.

Due to quickly switching at rectification process, the power factor
is very low in power electronics equipment with highly harmonics,
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which causes very fast changes in reactive power [1], the same idea
was proposed by [2].

Nevertheless, of its low cost and high performance, Passive filters
have restrictions because of adding them in the network overlap
with the system impedance, which leads to resonance with the actual
loads [3]. Also in [4], they suggested to suppress the resonance by
hysteresis control. A dynamics of a dc-link voltage is applied to
achieve stability of SAPF using model reference control. That
compensate the generated harmonics due to the load current [5].

In [6], the authors suggested applying linear control strategy for this
type of filters. The approach was applying of Input-Output
linearization on dqO rotating reference frame. The performance
showed improvement in power factor and maintain minimum
harmonic load currents.

An optimal controller based on predictive control approach has
introduced by [7]. The controller has been applied in the current
control loop. The advantage was the independency of nonlinear
control strategy from the on-line optimization. The reason was fast
dynamics of current tracking, which ensures the stability of current
loop and load’s independency.

The authors have introduced a solid framework supported by
experimental evidence in [8]. They implement a fuzzy logic
controller to avoid some uncertainty in the modeling process.

System Modeling:
In the modeling procedure, it is assumed that loads are independent
from the network loads. Unbalanced and nonlinear loads are
considered later of simulation purposes. [1] The complete system is
shown in; Figure 1, whereas represents the target subsystem for the
modeling process (Source and Filter).
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Figure 2: Modeling of Subsystem

To investigate the rate of change of currents and voltages between
the supply and the filter, Kirchhoff laws for current and voltage are
applied. For simplicity, we consider the inverter switches are ideal,
therefore, we ignore the leakage currents and the drop voltages on
each IGBT.

For each phase In Figure 2, we obtain a system as,

di .
Vg =V = Lfi+Rfla+an + von

d
Vp =Vy = fdt ® 4 Reip + vpo + Von
d
Ve =Vp = fqr = + Rei. +veg + von (1)
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Where v,y the voltage is difference between point Q (reference of
the filter) and the neutral of the source and is obtained by applying
Kirchhoff (v, + v, + v, = 0) and (i, + i, + i, = 0) on the system
equation in (1). These yields voy = [— %Zpe{a,b,c} VPQ] . Vg, Where
v4. the voltage is across the capacitor Cf.
The timing function, which is controlled by 6 pulses comes from the
PWM, must has the condition,
_ 1, Sy = 1,51 =0

$Wa = {0, s, =0,5,=1
Where s,, & s; represent the upper and lower switches for phase ‘a’
at the inverter side. It means for a particular phase v, upper switch
is on; the lower must have an opposite state.
The voltage at each phase is directly affected by this switching
Process as, Vgo= SWqVqc
With this function, we can now substitute back into system (1) to
obtain,

di . 1
Vo = Ly d_: + Rpig + (swy — the{a,b,c}SWi) Vac
di . 1
vp = Lp=L 4 Rp iy + (sWy — = Tiefap}SWi) Vac 2

di . 1
Ve = L7+ Rple + (sWe =3 Xieab,c}SWi) Vac

Let [(SWa_gz:ie{a,b,c}SWi) vac] be a symbolic function SWpn,
which is the switching control function.

dig 1 .

d_lt = ;(_Rfla — Sth + va)

(i—i: = i(—Rflb — Sth + Ub) (3)
dic 1 .

E = ;(_Rflc - Sth + UC)

Due to the coupling of states, the model is a nonlinear. The resultant
system is in abc-frame. It needs to be transferred into dqO-frame to
apply the control approach.
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Controller Design
In order to convert the state equations into the required
transformation, we need to apply Park’s transformation
Ugqo = KsUgpe = Ugpe = Ks_ludqo
idqo = Kslgpe = lape = Ks_lidq()
Ks andKs are the transformation matrices. The resultant state in

dgO- frame, is
[25]=[‘Iifﬁf _R;"/Lf] ]+ )
[SWd (4)

Vac

The last system represents the augmented system for currents and
voltage control.

The complete process of the transformation can be follow as in [9]
and [10].

A. Current control loop
We start with the internal loop to control the currents id& iq. By
rearranging system (4), we have,

di . .
Lf d/dt + Rfld = Lf(t)lq - SdedC + Va (5)
di , .
Lf q/dt + Rflq = —Lfa)ld - SdedC + Uq

Now let’s define the comprehensive inputs for both d and g frames
as

Ug = Lf(,l)lq - SdedC + Vg
uqg = —Lrwiy — SWyvge + v,

(6)

q

Through the switching functions, we can pick terms such that (6)
becomes

Ug = kpiid + kiifid dt

uq = kpiiq + kil'fiq dt
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For tracking the error of currents, we let:
Zd = 1'2 - id
S5
lg =lg g

Substituting back into system (4) and taking Laplace transform.

The open-loop current controller transfer function is:
Us(s) Ugy(s) s+ kii/kyi
Gioi(s) == =—1—<= kpi#
Ia(s)  Iq(s) S
It results a closed loop transfer function on the form:

Ug 1 I

G["‘ (S) L Les + Rg >

Figure 2: Figure 5: Current Control Loop

Id(S) _ Iq(S) _ kpis + kii

G = = =
@) =126 T1a()  Ls2 ¥ G ¥ Bp)s T Ky

Where the characteristic equation of the closed loop system is

k+R
s+(‘f)

kij—

L—;—O @)
The general form of a characteristic equation of closed-loop transfer
function of second order system is present in [11] and others as,
A= s? + 27w,s + wy,?

It gives two roots of the form:

S1,Sy = —Cwy T jwyy1 _Cz

For stable performance, the damping factor Z = v2/2 and w, =
10>0
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By equating Equations (7) and (8), we obtain Kpi and Kii.

(k L+Rf)
T an)n - kpl = Lf(ZZa)n) Rf

kii/Lf = wp? = ky = Lf(wnz)

A. Voltage control loop:

The flow of power between the filter and source is consists of two
parts active power p = v4ig4 and reactive g = —vyi, (no effect of
vq at ideal situation). This keeps the vdc a maximum voltage across
the dc link of the SAPF. By acting on the supply current, it can
compensate the losses through the active power filter’s resistive—
inductive branches. Ideally, it must act on the direct current
component id. From Figure2, we have the DC link side of the filter

dvdc

Cf dt —SWdld+SW lq = Ug¢ (9)
We pick SW, such that
dc = kpvﬁdc + kiy f Ugc dt, (10)

Where (4. = v}, — v4c) IS the dc voltage tracking error.
The PI controller is

Uge = kvpUg + kvifﬁ;{c dt

This gives a transfer function
Udc(s) —k s+ kiv/kpv

= 11
vol( ) dc(s) pv S ( )
The overall closed-loop TF is:
Vg-(S S+ w,,/2
ic( ) — Wny . nv/ C - (12)
v;.(5) §% 4+ 2lwnyS + Wiy

This leads to controller gains k,,, = 2{w,,vq4c and ky, = W2, V4.
Pick the { and wnvas in current loop controller.
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Uﬂfc 1 Vde
Goot (S)— Cs >

Figure 4: DC voltage Control Loop

Results and Discussion:
In this work, the objective loads include an unbalanced 3-phase and
3-phase Rectifier. The used parameters and constants are given in
Table 1. The values that are shown here is not actual Data of a
physical system; however, they are only for simulation purposes

Table 1: Table 1: Parameters of Simulation

Parameter Symbol Value Unit
Source Vabc 220%/2 Peak Volt
Frequency f 50 Hz
Load 1| BranchA:R/L | 1.5/0.66 Q/H
(Unbalanced) BranchB: R/L | 0.8/0.1 Q/H

Branch C: R 20 KQ
Load 2| RI 1 KQ
(Rectifier) Cl 200 F
Filter AC side Rf 1.3 Q

Lf 2 pH
Filter DC side Cf 1600 nF

The simulation has been performed on MatLab/Simulink
environment. First, the process of simulation started without
applying the designed filter to present the system performance. In
second stage, the filter has been linked to the grid and results have
been recorded accordingly.

Figure 3 shows the performance of the network without including
the Shunt Active Power Filter. It can be seen clearly that the currents
are out phase form the source voltages due to the unbalanced load.
In addition to the obvious distortion comes from the nonlinear load.
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Figure 3: System Performance w/o SAPF

The currents drawn by the loads are shown in Figure 4. The upper
part represents the unbalance load current. Each phase has its own
impedance. Phase c is a pure resistive load.

current Profile of Loads
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Figure 4: Load Current Profile
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The lower part is the nonlinear load, represents the drawn current
via rectification process. This load imposes a regulated distortion in
the source waveform.

After connecting the SAPF, a major improvement has appeared on
the shape of current waveform. The distortion almost is vanished.
The phase currents have return back in phase with the supply
voltage.

Figure 5 illustrates a noticeable increase in amount of drawn current;
however, the degree of the grid synchronization between the voltage
and current for each phase is evidence.

The behavior of the SAPF and waveform of the provided current is
shown in Figure 6.

The peak value of compensated current is quite high which almost
reached 40 Amps. This is manageable because there is an inverse
proportional between the between the degree of synchronization and
the filter parameters. Therefore, it is trade off. Whenever the filter
resistance increases, the injected current decreases, the degradation
in the performance happens.

3-Phase Power Supply
500

&m0 : ; : ; ; i i i
] ooz o004 005 008 01 012 014 016 018 02
500 ! ; ; ! ; ! ; ; '
VA AAAA AN AT
R 2 W 2 WY ot WO OO . WY S WO - WO o \ it A
500 A S R T SN S SR N
0 002 004 008 003 041 012 014 016 018 0.2
&00 ! T ! T ! T ; ! '
CATATAA A AN v
I . VO a0 B o .00 B0V 0 N & O .. B oo O Milntnd 1
500 ] i i 1 1 1 i i |
] ooz o004 005 008 01 012 014 016 018 02

Time (Sec.)
Figure 5: The System Performance with the SAPF
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Figure 6: Compensation Current by the Filter

Conclusion:

In summary, the purpose of this work is to introduce a theoretical
control scheme of power systems. A general method of modeling a
shunt active power filter is presented. To prove an evidence of
working model, a Pl controller was derived to provide a PWM block
with a suitable current reference to be injected into the grid to
eliminate the harmonic caused by the wide range of loads.

The simulation results prove the control scheme was capable of
suppressing the harmonics in the system in balanced sinusoidal
shape. Not only was the unbalanced load current eliminated, but
also, the distortion due to the effect of the nonlinear load.

A practical experiment could be implemented to compare the
theoretical results with the empirical.
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