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Abstract:
This study aimed to measure the role of information technology
and its applications in enhancing the competitive advantage of the
Libyan public banking institutions, a descriptive analytical study in
which the researcher used the secondary sources of books,
references and scientific theses related to the subject of the study.
Independent and follow-up study.
The study focused on the Libyan public banks, which are 5 banks.
The directors of the banks, their assistants, the directors of the
department and the heads of the departments were selected as the
sample of the study as the most comprehensible category of the
study. 70 questionnaires were distributed and 56 questionnaires
were valid. A number of recommendations, most importantly that
most of the study vocabulary trends were positive on the role
played by information technology and its applications in enhancing
the competitive advantage of the banking institutions under study,
namely, plastic cards, electronics, ATM, fast transfers, and The
researcher recommended the need to work on the development of
banking institutions by integrating this technology to develop them
and achieve better services than it is now for the customer who
suffers from the decline of these services.
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Abstract:

The industrial Sector is one most important strategic Sector that
effectively contributes in developing the national economy.

Due to the significance of the industrial its contribution to G D P,

The national trailer Company was selected focusing on a problem
can identified as the inefficient investment of available resources
by local industry firm and weak market share in the maintenance
planning processing compared with the unplanned maintenance.

The study aimed to clarify the scientific concept of strategic
planning and the extent of its culture among the managers of this
company, its significance and degree of utilization in this firm.

Furthermore, the degree of participation in the development of
strategic plans and the ability to adapt to internal and external
environmental changes, which have to be considered to develop
this plan.

In order to achieve the objectives of the study, a descriptive
analytical method and a comprehensive survey method were
adopted, prepared economical schedules and spreadsheets, to
studying the effects of the unplanned equipment's layover.
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The research concluded that, the managers of this industrial
company unaware with the scientific concept of strategic planning
in the company, but they have positive attitudes towards its
advantages.

Due to lack abilities, skills and unreadiness to develop the strategic
planning and its implementation in industrial company.

The study recommended that, the need to adopt of concept of
strategic planning as a modern management method to help the
company to adapt to its internal and external environment, and
using planned system yearly precede maintenance processing, due
to the discretionary budget for planning and controlling direct and
indirect costs.
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ABSTRACT

The aim of this paper is to introduce Fast Fourier's technique to
analyze the vibration signal of a gearbox, when it is on good
condition and after malfunctioning. It was observed that the
amplitude of the vibration signal in the time domain increased with
the failure, but it is difficult to diagnose the fault directly. When
using the Fourier technique, the amplitude of the related frequency
- mesh frequency - was clearly observed and the side frequencies
showed a fault in the gears. Fast Fourier's is a quick and easy
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technique, it is a good indicator of detection and diagnosis of faults
in the gears.
Keywords: Condition monitoring, vibration analysis, Fast Fourier
technique.
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Abstract

This paper presents practical steps to design, implement, and test a
Graphical User Interface (GUI) which is used to predict cutting
forces of end-milling operations where helical cylindrical end-
mills are used. The MATLAB software was used to design and
implement the GUI that has been designed based on a mechanical
istic approach of cutting force prediction. The mechanical istic
approach considers an instantaneous area of undeformed chip and
a differential length of the cutting edge in cutting force prediction.
The mechanistic approach also relies on cutting force and edge
force coefficients which were obtained from real end-milling
operations using the same end-milling tool to cut the same metal
under the same cutting condition since these coefficients are
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affected by the geometry of the end-mill geometry, the type of
metal to be cut, and the type of the applied cooling approach.

The developed GUI was verified by real end-milling operations
and the results showed a great convergence (small error) between
the predicted (theoretical)cutting forces and particle cutting forces
obtained from the real end-milling operations.

This GUI can be used to predict the cutting forces of any end-
milling operations as long as similar helical end-mills are used to
cut the same material under the same condition. The GUI can also
be used to develop jigs and fixtures, to increase end-milling
productivity, and to improve end-milling quality.
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— Predicted Cutting Force Components

400

300

200

100

Fx Py Fz F N

of
-100

-200

-300
a

Rotation angle (Rad)

EPENPINKEGIE SlSlaal) dilee (pe danlil) tun 858 Aiasa g S e .(13) J<G
eas:wd\

FX Lsune == e e Fx dulis

Fx (N) S alls o) 3 58
woN
o o
o o

-400

(Rad) 2=l () 52 4505

(FX) 352 Syl aall L) il g slSlaall il o A3laa (T 14) J<2

116 Copyright © ISTJ A% ghaa aaal) (368a
wu ?3""“ @3.\1\ M



International gyt A0 sy

Science and Technology Journal Volume 19 sl (SRR, S—— ) (
Rl agtall g Alsal October 2019 5 I ST I /\
Fy Zswsa  -mmeeeeen Fy 4.l

400

w
o
o

=
o
o

Fy (N) =Sl adasll 558
N
8

o

QNQQO=IMND
oNoNoNoll i ol S

N
N
(Rad) 32ad) ¢ 550 435l 5

(Fy) 558l Syal loall SLaaY) gl 5 sSkaall il o 3lae (2 — 14) IS

100

A
T
o

3

-100

Fz (N) <S el oadll

-150

-200 Rad 2=l o)l 50 Aol 5

(F2) 558l Spal laall [La2Y) iy slSlaall il oy e (z — 14) IS

dLadal)
psl L) maliys aladicely aodiiies dgaly HLodly 2l arewad 23 Cand) 138
Bl aladiuly lall 50l ddee (e Aaill) Alasdly adadll 88 lSpe gl

sda el A8y e S Agaldll oda jlad) 8 WS LAugilall alall Gl

117 Copyright © ISTJ A% ghaa aaal) (368a
mu ?5""“ ;\1\33.\“ M



International gyt A0 sy
Science and Technology Journal Volume 19 2l PP S——

Rl aolell 2dp) Al October 2019 i) ISTIJ/&

slo Jyanlly dibise alad iyl Gukay leledal mand duad) Ay (& dgalsl
Adee i s eha) A Al g Al sl g
A0 L) alities Gl 13 DA e
ldaly saad) ek Gl eha) b dgalsl) sl lasial YL 4 -1
Basall (e adys LaliY) salys ahaidll gyl Lol Gaas I,
Soill Dlee Sl duglladl) g0l i b Liad dgalsl) sda aclis -2
Cing @aad ) elaa¥ly Solall daw QB & dgalsll o2 aalus -3
i) Cagplal p Lalal) alasin)
lain) Cuen JW (e €U Ladaty Cdgll e H3SH dgalsl oda yaias —4
el Cyladll el oo

el

Abhishek, K., Kishore , D. J., Prakashkumar, K., & Akshay , N. H.
(2018). Ann Modeling for Prediction of Cutting Force Component
during Orthogonal Turning. International Research Journal of
Engineering and Technology, 05(06), 1176-1181.

Adetoro, O. B., & Wen, P. H. (2010). Prediction of mechanistic cutting
force coefficients using ALE formulation. Int.J.Adv.Manuf technol,
79-90.

Ameen, M. S. (2014). Mechanistic identification of specific cutting force
coefficients in of end-milling Inconel 718 under four cooling
strategies.Missouri University of Science and Technology.

Andrew Knight .(2000) .Basics Of Matlab and Beyond
Antoniadis, A., Vidakis , A., & Bilalis , N. (2004). A Simulation Model

Of Gear Skiving. Journal of Materials Processing Technology, 146,
220-213.

118 Copyright © ISTJ A% ghaa aaal) (368a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International gyt A0 sy
Science and Technology Journal Volume 19 2l PP S——

il el Lyl Aisa) October 2019 x5 ISTIJ/&

Fu, H. J., Devor, R. E., & Kapoor, S. G. (1984, 2). A Mechanistic Model
for the Prediction of the Forcesystem in Face Milling Operation. 81-
106.

Ghani, J. A., Rizal, M., Nuawi, M. Z., & Che Haron, C. H. (2012).
Development of an Adequate Online Tool Wear Monitoring System
in Turning Process Using Low Cost Sensor. 13, 702-706.

Gonzalo, O., Jauregi, H., Uriarte, L. G., & Lopez de lacalle, L. N.
(2009). Prediction of specific force coefficients from a FEM
CUTTING model. Int J Adv Manuf Technology, 348-356.

Gradisek, J., Kalveram, M., & Weinert, K. (2004). mechanistic
identification of specific force coefficientsfor a general endmill. 401-
414,

Jayaram, S., Kapoor, S. G., & Devor, R. E. (2001). Estimation of the
Specific cutting pressure for mechanistic cutting force models.
International journal of machine tools & manufacture, 265-281.

Koenigsberger, F., & Sabberwal, A. J. (1961). An Investigation into the
cutting  force pulsations  during milling operations.
Int.J.Mach.Tool.Des.Res, 15-33.

Sultan, A. A., & Okafor, C. (2015). Development Of a mechanistic
cutting force model for wavy-edge bull-nose helical end-milling of
Inconel 718 under emulsion cooling strategy. Applied Mathematica
Modellingl, 2637-2660.

The mathworks .(2004) . Creating Graphical User Interface.

119 Copyright © ISTJ A% ghaa aaal) (368a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International gyt A0 sy
Science and Technology Journal Volume 19 3l Iersstns e s Tehasogy Jours

Rl ashall Ay Ayl October 2019 i) ISTIJ/&

JEig Junndilly olid) AUy Aal) Aud) aujLiia dally ¢ 3gail ¢ jika

b 8 duslal)
Jeelead gl Jueland Cada . dagsa (o daaf Lihaa .3
Zlpan sl okl A Hilyemn Ll aglall 20
medo3181940@gmail.com m_hkoma2(017@yahoo.com

sl Gadle
Bale] & AL Jaig Jundally el sgie Sadadl z3gall #18) ) Al céoa
iy Jurdilly i) pUlas Gaakail deailial) 3lya) (Ao Copaill 13S (L lac)
il i aa gl meiall aladnal a5 Al Calaal gaiatly L 8 4 SL)
Cagal) Caghad bty Cdal Aadle L)l agag Lubal) il ey L almaly
eobise el Uiay Yo hld 8L Jaig Jaaially oLl apie oy clad 4
ST e Oy gl 3Ll colaally cJailly cdalally delicall (Ve Al A
agie oy eJailly olual) dulasy 48N 2lgs anjlita (& Gaakail) b suma alitall
b Lyeall 408 s edmntl) ) aliie skl JAY) (alaidy) dal) i)
Aol Jalsall aal aas LW iy Jadilly ell) Caghad (3aadas llly el
dsie Gpplal Al 21yl ) Al cralig sl a5t alasiad e 2a3 )

Aol lee) Bale) o ASL oy Jrially oli

gl Al Aala) A ao i Apabladl) ciladaitl) :dalidall cilalsl)

120 Copyright © ISTJ A% ghaa aaal) (368a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M


mailto:m_hkoma2017@yahoo.com
mailto:m_hkoma2017@yahoo.com

International gyt A0 sy

Science and Technology Journal Volume 19 3l PR S— > Q
il el Lyl Aisa) October 2019 5 IST.A /\
Abstract

The study aimed to propose a framework to implement the Build,
Operate, and Transfer Contracts for Libya reconstruction. In order
to achieve the study goals the analytic descriptive and induction
approach were adopted. The study concluded that there is a
suitable land to attract the investors and implementing the B.O.T
system in Libya, the B.O.T Contracts are the accepted choice and
attractive to reconstruction the infrastructure in Libya such as:
Energy Projects, Transportation Projects, Water and Gas supplies.
The most applicable projects in B.O.T system are Energy, water
desalination, Transportation, and water supplies. The B.O.T
Contracts are the optimum solution to develop the infrastructure in
Libya, the lack of knowledge in Legislations and mechanism of
implementation are the negative factors that reduce opportunity of
the B.O.T Contracts utilization. Eventually, the study a framework
to implement the Build, Operate, and Transfer Contracts for Libya
reconstruction.
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ABSTRACT

In this paper, the effect of fluid flow on the NASA 4412 2D wing
section was studied, using numerical analysis by CFD software to
predict aerodynamic performance coefficients on the wing section
at different attack angles (0,3, 6,9).

The dynamic forces represented by the lifting and drag forces
express the airfoils aerodynamic performance coefficient, which
are variable values by changing the attack angles. The results show
that the higher the angle of attack, the greater the difference in the
pressure coefficient on the upper and lower airfoil surfaces. With
the results of laboratory experiments and numerical analysis
available on the NASA4412 model, it can be inferred by the
computational methods of the computational fluid dynamics
program to find the characteristics of aerodynamic performance
coefficients that can reduce the dependence on wind tunnel for
testing. Rat and that will save money and time.

Keywords: Computational fluid dynamics, NASA 4412, lift
coefficient, drag coefficient.
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Pressure Pa 101,325
Density 1.255 kg/m’
Temperature K° 288.16
Kinematic viscosity v e-5 m2/s1.4607
velocity 50 m/s
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ol Coia madll ol dEhell cbphdll ey g Je spinosa L.
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Abstract

The importance of information security led to the evolution of
cryptography. Cryptography aims a keeping information secure.
Encryption is the process of converting a plain text into cipher text
and decryption is the process of getting back the original message
from the cipher text. Cryptography provides confidentiality, as
well as authentication, integrity and non-repudiation.

The strength of a cryptosystem relies heavily on the key used in
the encryption/decryption process. It is the key size that makes it
difficult to perform a brute force attack. However, this requires
more processing power and increases the complexity of the
algorithm. Cryptosystems implemented based on elliptic curves
can provide the same level of security but with smaller key sizes.

This paper introduces two cryptographic algorithms using
elliptic curve and compares them with two novel algorithms that
base on Elliptic Curve Diffie-Hellman Key Exchange. Our
experimental results of the proposed algorithms show valuable
improvements in the performance compared to those algorithms
pervious proposed. Where a simulation program will be written
using Java platform and using Netbeans integrated development
environment (IDE) to get results.

1. Introduction
Cryptography enables you to store sensitive information or
transmit it across insecure networks (like the Internet) so that it
cannot be read by anyone except the intended recipient.
Cryptography has been an important tool in securing transactions
for thousands of years. It was originally intended to disguise
messages so that adversaries could not acquire or alter sensitive
information.  Cryptography involves encryption, which is the
conversion of plaintext to an unreadable format known as
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ciphertext. If the cryptosystem is secure; only an entity with the
secret key can decrypt the ciphertext and convert it back to
plaintext. Since its origination, cryptography has been divided to
include two types of cryptosystems: symmetric and asymmetric.
These terms define whether the cryptosystem uses a single key or a
pair of keys for encryption and decryption.

The discrete logarithm problem (DLP) is said to be difficult in
addition to being the hard direction of a one-way function [1]. It
involves the mathematical structure of groups, of which the
simplest definition is a nonempty set G together with a binary
operation. Let g be an element of group G. If g is a generator of
G. This means that repeated exponentiation of g (g*g*g) will yield
all elements of G. Cryptography commonly uses the group Z'p, a
finite and multiplicative group of integers modulo a prime number
p. The DLP is characterized by these elements under the following
condition:

Given a generator g of the multiplicative group Z'p, a prime
integer p, and another element heZ"p, find the unique integer j in
the interval [1, p -1] such that h = g/ mod p [1].

The inverse operation of exponentiation on g mod p can be
computed efficiently, but it is not practical to calculate g’ mod pfor
large values. This is why the DLP is a one-way function and
considered a hard problem.

Elliptic Curve Discrete Logarithm Problem (ECDLP) based on
the infeasibility of computing discrete logs on elliptic curves over
finite fields, the elliptic curve discrete logarithm problem is the
security behind elliptic curve cryptography. Cryptosystems based
on the computational complexity of this mathematical problem
include ECDSA, ECEIGamal, and elliptic curve Diffie-Hellman
(ECDH). ECDLP is similar to the aforementioned discrete
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logarithm problem and can be thought of as an analogue to DLP.
In the ECDLP, however, the subgroup Z"p is replaced by the group
of points on an elliptic curve over a finite field. ECDLP is
considered to be significantly harder than the DLP, thus giving
elliptic curve cryptosystems a greater strength-per-key-bit than
their non-analogue discrete logarithm counterparts.

2. ELLIPTIC CURVE CRYPTOSYSTEMS

Elliptic curves have been studied for many years and there is an
enormous amount of literature on the subject. In 1985, Neal
Koblitz and V. S. Miller independently proposed using them for
public-key cryptosystems. They did not invent a new
cryptographic algorithm with elliptic curves over finite fields, but
they implemented existing public-key algorithms, like Diffie-
Hellman, using elliptic curves [2]. Elliptic curves are interesting
because they provide a way of constructing “elements” and “rules
of combining” that produce groups. These groups have enough
familiar properties to build cryptographic algorithms.

Definition: The (ECDLP) is: given an elliptic curve E defined
over a finite field Fp, a point P € E(Fp) of order n,and a point Q €
P, find the integer 1 € [0,p - 1] such that Q = IP[3].

Elliptic Curves over Fp The finite field F(p), referred to as a
prime field, consists of integers in the interval [0,p — 1] where p
is a prime number. The arithmetic of this field is modulo p so that
any calculation results will fall into the finite space defined [3].

An elliptic curve E (Fp) over a finite field Fp is defined by the
following equation:

Y2 =x3 +ax+ bmodp............... (1)
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where a,b € Fp and the condition 4a3 + 27 b2 # 0 mod p,
together with an imaginary point of infinity O, create a group on
the curve.

Addition of points within an elliptic curve group will give
another point on the curve, and all multiples of points within the
group are also contained on the elliptic curve. There are three
rules that addition of points within an elliptic curve group adhere
to [4]:

e O+0=0
e (Xy)+0=(x,y)
hd (X, y)+(X, 'y):O

The elliptic curve includes all points (X, y) which satisfy the
elliptic curve equation modulo p (where x and y are numbers in

ECDLP Given is an elliptic curve E. We consider a primitive
element P and another element T. The DLP is finding the integer d,
where 1 <d <#E, such that:

P+P+...... +P=dP=T  dtimes
where #E denotes the number of points on the curve.

In cryptosystems, d is the private key which is an integer, while
the public key T is a point on the curve with coordinates T =
(xT,yT). In contrast, in the case of the DL problem in Fp, both
keys were integers [4].

a. Diffie — Helman key exchange system
This system is merely a method for exchanging key. no massages
are included. The following algorithm illustrates this system Key
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exchange using elliptic curves can be done in the following
manner. First pick a large integer q, which is either a prime
number p , and elliptic curve parameters a and b). This defines the
elliptic group of points Eq(a,b). Next, pick a base point G =
(x1,y1) In Ep(a, b) whose order is a very large value n. The order
n of a point G on an elliptic

curve is the smallest positive integer n such that nG = 0 and G are
parameters of the cryptosystem known to all participants.

Suppose two communication parties, Amina and Bashir, want to
agree upon a key.

They first fix a finite field F, an elliptic curve E defined over it
and a base point B € E. To generate a key, first Amina chooses a
random a € Fg. which she keeps secret. Next, she calculates aB €
E that is public and sends it to Bashir. Bashir does the same steps,
he chooses a random integer b (secret) and calculates bB, which is

sent to Amina. Their secret common key is thenP = abB € E [1].
The following algorithm illustrates this system [3]."

b. The Algorithm of Diffie — Helman key exchange system

Amina and Bashir first choose a finite field F,, and an elliptic curve
E defined over it (E(Fp)).

They publicly choose a random base point B € E.

- Amina chooses a secret random integer e. she then computes
eB € E. In addition, send it to Bashir .
- Bashir chooses a secret random integer d. She then computes
dB € E. And send it to Amina .
- Then eB and dB are public and e and d are secret.
- Amina computes the secret key edB = e(dB).
- Bashir computes the secret key edB = d(eB).
There is no fast way to compute edB if only knows B, eB and dB,
this is ECDLP (Elliptic Curve Discrete Logarithm Problem).
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3. Previous proposed of Encryption

In 2009 a research [5] by Sadkhan and Hameed introduced
proposed to development of algorithms for elliptic curve
Cryptosystem. In these algorithms they have tried to benefit from
the Diffie-Hellman Key Exchange to use this key of the encryption
and decryption as follows:

a. Sadkhan and Hameed Algorithm [5] PA1
Suppose Amina wants to send a message M € Fp to Bashir.

Amina and Bashir Compute edB = S = (s1,s2).
(using Diffie — Hellman Scheme)

Amina sends a message M € E to Bashir as follows:
Compute (S; * S;)mod N = K.

Compute K« M = C, and send C to Bashir.

Bashir receives C and decrypts it as follows:
Compute (S; * S;)mod N = K.

Compute (K"1)mod N. (where N = #E)
K1%C=K?'«K+*xM = M.

b. Sadkhan and Hameed Algorithm [5] PA2
Amina and Bashir Compute edB = S = (s1,53).

(Using Diffie—Hellman Scheme)

Amina sends a message M € E to Bashir as follows:
Compute (s;%2) (mod N) = K (Such that
gcd(s,%2, N) = 1).

Compute K *+ M = C, and send C to Bashir.
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Bashir receives C and decrypts it as follows:
— Compute (s;52) (mod N) =K.
Compute K= (mod N).

K1+«xC= K!'«K*M=M.

The public keys are eB and dB where B is the base point on
(E(Fp)) and the secret keys for Amina and Bashir are e and d

respectively.

c. Our Algorithm I:
Amina and Bashir Compute edB = S = (s;,s;3) .

(Using Diffie—Hellman Scheme)

- Amina sends a message M € #E to Bashir as follows:

- Compute (S§; + S;) (mod N) = K (Such that gcd((S; + S3),
N) =1).

- ComputeK *M = C, and send C to Bashir.

- Bashir receives C and decrypts it as follows:

- Compute (S;+ S3) (modN) =K.

- Compute K=* (mod N).

- K'xC= K'«sK+«M=M.

Example:

Let E be an elliptic curve define over Fp where p = 3023

and a =1, b = 2547 where (4a3 + 27b2) mod p = 2027. and #E =
3083. Therefore, let G = (2237, 2480) be a point on E.

To apply this system test using (Our Algorithm 1), at first we must
apply Diffie-Hellman Exchanging key
- Amina chooses a secret random integer e = 2313.
e = 2313 (2237, 2480) = (934, 29)
And send (934, 29) to Bashir .
- Bashir chooses a secret random integer d= 1236.
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dB =1236 (2237 , 2480) = (1713, 1709)
And send (1713, 1709) to Amina

- Amina computes the secret key e (dB) = 2313 (1713, 1709).
edB = (2537, 1632) =S

- Bashir computes the secret key d (eB) =1236 (934, 29).
deB = (2537, 1632) =S

Now, Amina and Bashir have the same point S = (2537, 1632).

Encryption:
Amina represent the message M = (1111).

Amina computes:

K=(S;+ S,) = (2537 + 1632) mod 3083,

K = 1086.
C=K=* M=1086 *1111 mod 3083
C =1093.

Amina sends to Bashir the encrypted message:
C =(1093).
Decryption:
Bashir computes:
M = K1« Cmod p.
=599 * 1093 mod 3083 = 1111,
Thus, Bashir recovers the message M = (1111).
d. Our Algorithm II:

Amina and Bashir Compute edB = S = (s1,S3) .

(Using Diffie—Hellman Scheme)
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- Amina sends a message M € #E to Bashir as follows:
- Compute (§; + S,) (mod N) = K (Such that
ged((Sy + S2), N) =1).

- Compute K+ M = C, and send C to Bashir.
- Bashir receives C and decrypts it as follows:
- Compute (S§;+ S;) (modN) =K.

- C—K= K+M-K=M.

Example:
Let E be an elliptic curve define over Fp where p = 3023

and a =1, b = 2547 where (4a3 + 27b2) mod p = 2027. and #E =
3083. Therefore, let G = (2237, 2480) be a point on E.

To apply this system test using (Our Algorithm 1), at first we must
apply Diffie-Hellman Exchanging key

- Amina chooses a secret random integer e = 2313.
e = 2313 (2237, 2480) = (934 , 29)
And send (934, 29) to Bashir.

- Bashir chooses a secret random integer d= 1236.
dB =1236 (2237 , 2480) = (1713, 1709)
And send (1713, 1709) to Amina

- Amina computes the secret key e (dB) = 2313 (1713, 1709).
edB = (2537, 1632) =S

- Bashir computes the secret key d (eB) =1236 (934, 29).
deB = (2537, 1632) =S

Now, Amina and Bashir have the same point S = (2537, 1632).

Encryption:

Amina represent the message M = (1111).

Amina computes:
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K=(S+S,)=(2537 + 1632) mod 3083,

K = 1086.
C=K+ M =1086 + 1111 mod 3083
C = 2197.

Amina sends to Bashir the encrypted message:
C=2197.
Decryption:

Bashir computes:

M = C — K mod p.
= 2197- (1632 + 2537) mod 3083.
=2257- (1086) mod 3083= 1111,

Thus, Bashir recovers the message M = (1111).

4. Experimental Results and Discussion

In this section we will graphically present the execution time of
each algorithm for the sake of performance evaluation for
encryption and decryption, where the time required by algorithm to
complete the operation depends on processor speed, less the time
algorithm takes to complete its operation better it is.

a. Execution Time of Encryption

Figure (1) shows the difference in execution time (Milliseconds)
for encryption between our proposal algorithms (algorithm I,
algorithm II) and Sadkhan and Hameed’s algorithm ( PA1, PA2),
where the result based on the execution time of the encryption
with size 16 and 32 KB of Figure 1 shows the result based on the
execution time of the encryption with size 16 and 32 KB of text
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files. It shows that the execution time for our proposal algorithm |
approximately gives similar results to PAland PA2 algorithms,
whereas algorithm II’s proposal took less time when it compared
to those of PAL, PA2 algorithms and our algorithm 1.

b. Execution Time of Decryption

Execution time (Milliseconds) for decryption to our proposal
algorithms and PA1, PA2 algorithms is shown in Fig. (2).

Where the result based on the execution time of the decryption
with size 16 and 32 KB of text files. and shows that the algorithms
| performance closely toPA1 and PA2 algorithms, while algorithm
Il took less execution time from PA1, PA2 Algorithm.

7.00
S 6.00
5 5.00
0
x 400  16KB

3.00 -
G = 32KB
o 2.00 -
£ 100 -
-

0.00 -

Algorlthm I Algorithm Il
Fig. 1. Encryption execution times

20.00
c
Q
5 15.00
0
3 10.00 m 16KB
G = 32KB
o 5.00 -
£
= 0.00 - .

PA1 Algorlthm I Algorlthm Il

Fig. 2. Decryption execution time in milliseconds.
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c. Execution Time of Encryption and Decryption

Execution time (Milliseconds) for encryption and decryption to the
algorithms PA1, PA2 and algorithm | are shown in Fig. (3).

As seen the result based on the total execution time for encryption
and decryption with size 16 and 32 KB of text files.

And the total execution time is minimum for Algorithm Il when
compared to thosePA1, PA2 algorithms and algorithm 1.

25.00
C
© 20.00
)
=}
@ 15.00
) 16KB
]
%5 10.00 -
o m 32KB
£ 500 -
|_
0.00 -
A2 AIgorlthmI Algorithm
I
Fig. 3. Total execution time in milliseconds
5. Conclusion

Two variations of the algorithms based on Elliptic Curve were
proposed in this paper, algorithm | and algorithm Il. we attempted
to make the algorithms more efficient and reduce the execution
time for encryption and decryption.

Based on that, the algorithm Il has less execution time in
encryption and decryption. The other algorithms, algorithm I, PAL
and PA2 performance badly because three of them use the
multiplication in their encryption process. Moreover they use
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invers operation which takes extra time in every decryption
process, on the other hand; algorithm | does not include it.
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ABSTRACT

In this paper, the Constrained Hierarchical Agglomerative
Clustering (CHAC) algorithm was proposed to increase the
applicability of the Hierarchical Agglomerative Clustering (HAC)
algorithm. Depending on this algorithm, the well-designed
program was implemented to produce a proper final exam
timetable at the College of Industrial Technology (CIT). The
results of the produced final exam timetables for the last two
semesters were accepted, and no conflicts between courses were
discovered.

Keywords: HAC, CHAC, timetable, hierarchical, agglomerative,
clustering, constrained.
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1 Introduction

Most academic institutions aspect the problem of scheduling both
courses and examinations every semester or term [1].
Implementing proper final exam timetable is a difficult problem,
and there are many types of research about, as well as there are
many methods and algorithms used to solve it [2]. The reason for
the difficulty of finding proper final exam timetable is due to the
constraints required in the design of the table, such as shared
courses between students, the number of rooms, the number of
students per day and the duration of examinations. What is
required is the distribution of courses so that there is no conflict
between the courses, in the sense that the student is not allowed to
take two exams on the same day and this is the basic constraint.

Data mining is a method of mining and extracting useful
information from large data repositories [3]. There are several
methods in data mining such as classification, clustering,
regression, association, and sequential pattern matching.
Clustering tries to assemble the set of data items into clusters of
similar identity. There are many types of clustering and the most
influential ones can be divided into partitioning, hierarchical,
density-based, grid-based and model-based. In a hierarchal
method, separate clusters are finally joined into one cluster.
Generally, hierarchical clustering algorithms can be divided into
two categories: Divisive and Agglomerative [3][4].
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Data mining techniques play an important role in many domains.
This paper proposes the use of Hierarchical Agglomerative
Clustering (HAC) with constraints to generate a feasible final
exam timetable.

2 Hierarchical Agglomerative Clustering (HAC)

Hierarchical Agglomerative clustering performs the bottom-up
strategy, in which it initially considers each data point as a
singleton cluster [5]. After that, it continues by merging all those
clusters until all points are combined into a single cluster. This
algorithm is based on a matrix called the resemblance matrix. The
matrix initially contains the attributes between every two elements.
The algorithm collects every two elements with most resemblance
attributes and places them in one group (sub-cluster) and a
different matrix with smaller dimensions and updated attributes
values are extracted. The process of aggregation will continue until
all the elements and sub-clusters have been grouped in one cluster
[6]. The aggregation process of the HAC algorithm is shown in
figure 1.

@@@@2@@
(be) (ae)

(aet)
(beder

Cabeaer>

Figure 1. HAC aggregation process.
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3 Constrained Hierarchical Agglomerative Clustering (CHAC)
In the classic Hierarchical Agglomerative Clustering (HAC)
algorithm, the process of clustering is continuing until all the data
are grouped into a single cluster [7]. For the algorithm to be more
useful, the process of clustering is forced to stop when a certain
condition is obtained. Therefore, the process of clustering is
constrained by the clustering condition, and the process will
continue only if the clustering condition is satisfied.

In our case, the components and the attributes of a resemblance
matrix are course names and number of students in joint courses
respectively. The clustering condition will group courses with each
other if the students do not study the same courses, which means
that there are no conflicts between students. To understand the
algorithm, let us assume that there are six available courses c1, c2,
c3, ¢4, ¢5, and c6, and there are eight students' s1, s2, s3, s4, s5, 6,
s7, and s8 have the right to enroll in a maximum of three courses.
Table 1 shows the students and the courses in which they were
enrolled.

TABLE 1. Students with their courses

Number of First Second Third
Student | courses course course course
sl 2 c5 c6 -
s2 1 c6 - _
s3 1 cl - -
s4 3 c5 c3 c6
s5 2 c2 c4 -
S6 2 c6 c2 -
s7 3 c4 cl c2
S8 1 c3 - R
s = student & ¢ = course
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The resemblance matrix is a symmetric square matrix, where the
number of rows and columns is equivalent to the number of
courses. The matrix main diagonal represents the number of
students in each course, the rest of the cells in the matrix represent
the number of students studying the two joint courses (row and
column). The existence of zero in the cell indicates that there are
no students sharing in the two courses (no conflict). Table 2
represents the resemblance matrix that is obtained from table 1
data.

TABLE 2. Resemblance matrix

cl | c2 | c3 | c4 | c5 | c6
cl 1 0 0
c2 1 0 1
c3 | 0 0 1 1
cd | 1 2 0 0 0
c6 | 0 0 1 2
c6 | O 1 1 0 2

C = course

4 Algorithm

The CHAC algorithm is started with grouping the first two non-
conflicting courses (0 in the shared cell) into sub-cluster and a
newly updated resemblance matrix with lesser dimensions and an
updated number of students is achieved. Then, the process of
combining non-conflicting sets (courses or sub-clusters) is
continued until the final updated resemblance matrix with no
conflicts is gained. The process of implementing the CHAC
algorithm is illustrated in the algorithm flowchart as shown in
figure 2.
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Input Data
(Students and

|

Matrix elements = courses and sub-clusters
n= number of elements
Matrix attributes = number of students in joint elements
Build resemblance matrix M (n,n)

A

'

Scan the matrix cells

Cell attribute = 0

— —

L Combine the joint elements
Stop the combination process . o
in new sub-cluster

Get the final resemblance matrix n=n-1 (matrix with smaller
Days of final exam timetable = n dimensions)

Figure 2. CHAC algorithm flowchart

The steps of executing the CHAC algorithm can be summarized in
the following points:

a. From the first row of the matrix depicted in table 2, the c1 and
¢3 courses which have zero in the shared cell are combined
into c1, ¢3 sub-cluster. Then, the new matrix called the first
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updated resemblance matrix is obtained with a new number of
students values as shown in table 3.

TABLE 3. 1st updated resemblance matrix

clc3 | c2 | ¢4 | c5 | c6
cl,c3 1 1 1
c2 1 2 1
c4 1 2 0 0
€5 1 0 0 2
c6 1 1 0 2
C = course

b. From the second row of the matrix illustrated in table 3, the c2
and c5 courses which have zero in the shared cell are combined
into c2, ¢5 sub-cluster. Then, the new matrix called the second
updated resemblance matrix is obtained with a new number of
students values as shown in table 4.

TABLE 4. 2nd updated resemblance matrix

clc3 [ c2,c5 | c4 | c6
cl,c3 2 1 1
€2,c5 2 2 3
c4 1 2 0
c6 1 3 0
C = course

c. From the third row of the matrix demonstrated in table 4, the
c4 and c6 courses which have zero in the shared cell are
combined into c4, c6 sub-cluster. Next, the newly updated
resemblance matrix is obtained with no zero number of
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student's values. At this point, the process of combination is
stopped and the final updated resemblance matrix is gained as
shown in table 5.

TABLE 5: Final updated resemblance matrix

cl,c3 | c2,c5 | c4,c6
cl,c3 2 2
c2,c5 2 5
c4,c6 2 5

C = course

d. In the end, the six courses are grouped into three sub-clusters.
The curses of each group will be placed on a separate day, and
the final exam timetable can be included in three days without
any conflicts between students.

5 Final exam timetable application

The proposed CHAC algorithm was selected to implement a
proper final exam timetable application. The application was
designed to run under the Windows operating system. The
software and its interfaces were developed by visual C#
programming language under the development environment of
Microsoft Visual Studio 2012. The SQL database has been
selected to construct database tables, relationships, and queries.
Figures 3 and 4 show snapshots of the application main interface
and the produced final exam timetable respectively. The designed
application was applied to produce the final exam timetable for
both spring 2016-2017 and autumn 2017-2018 semesters. The
results weresatisfying and no conflicts between courses were
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discovered, and all of the students haven't more than one exam per
day.
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Figure 4. The final exam timetable
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6 Conclusions and future work

This paper proposed the CHAC algorithm, which is based on the
clustering concept of HAC algorithm with an addition of a suitable
stop condition, illustrated the algorithm flowchart, summarized the
steps of generating and updating the resemblance matrix, and
applied the proposed algorithm to produce feasible final exam
timetable for two consecutive semesters at the CIT. The execution
process of the algorithm shows that the main diameter cells of the
generated resemblance matrix contain the total number of students
enrolled in all exams, and this number stays constant in the next
updated resemblance matrices.

This algorithm is simple in concept and computation and can be
easily adapted to include other final exam timetable constraints
such as the gap between exams, exam difficulty distribution, and a
number of students per day. In addition, the algorithm can be
extended to generate a study course timetable at the educational
institutions.
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Abstract

Power saving is a global concern. In electrical systems, power
factor is a crucial indicator of the efficiency of the system.
Correction of power factor brings additional benefits to the power
supplier and the consumer too. In this work, simplified formulas to
calculate power factor, the required capacitance for correction, and
the total drawn current before and after correction have been
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driven. A new complete Automatic Power Factor Correction
APFC system has been proposed, which is capable of monitoring
power. The design of the system is based on tacking samples of the
supply voltage and the total current of the system to measure
power factor (PF). PF is determined by measuring the phase shift
between the voltage and the current. Then the required capacitance
is calculated using the driven formula. After that a capacitor bank
is switched through a relay module according to the capacitance
required using microcontroller. The system has been simulated,
and the results were identical to those were calculated using the
driven formulas.

. Introduction

Electrical energy has a great concern, and efficient managing of it
is an important issue. Power factor (PF) indicates how the
electrical load is efficient to convert the power delivered from the
source into useful work, and it ranges from zero to unity. PF is
defined as the ratio between True power P and apparent power S,
True power or active power is a power dissipated in a pure
resistive load, and measured in watt. While apparent power is a
vector sum of True power and reactive power Q, and measured in
volt-ampere VA. Whereas reactive power is power dissipated in
reactive load (Capacitor or Inductor) and measured in volt ampere
reactive VAR [1,3].

The higher PF the lower current drawn from a power
supply while a load still receive the same current because it still
subject to the same terminal voltage, the supply voltage. When
power factor equals unity, the supply provides only True power; in
this case all the power supplied by the source is completely
absorbed. This provides many advantages to the system that
reflects several commercial benefits to the power supplier and to
the consumer. Any effort made to reducing the current to
minimum will significantly reduce the losses in cables which
proportional to current squared, this leads to reduce the cost of
cables, switch-gear, transformers and generators. In addition, it
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reduces electricity bills for the consumer by eliminating charges on
reactive power; this makes extra power available at power supply.
Because of these reasons, power suppliers impose tax on PF lower
than a certain level to encourage consumers to operate at satisfied
high PF [1-3].

Low power factor arise when a reactive load is applied. Most of
industrial loads are inductive such as a.c motors, arc welding
machines, and so on. Because of that most industrial loads have a
PF not exceeding 0.8, which is considered low. Poor PF happen
when inductive loads operate at no load or less than full load, this
occurs for example when a circular saw spinning only with no
cutting work [2-4].

Considering a voltage across a load of R + jX, isv(t) =
V, sin(wt) V, and the current through it is i(t) = I, sin(wt —
6) A . Power factor can calculates as follow:

True Power P VIcos@ R
= =cosO = 7 (D

PF = =
Apparent Power S VI

Where V = V... = V,,/V2,

And [=1I.,,,=1,/V2

The process of connecting a reactive element in parallel to the load
in aim to make PF closer to unity is called power factor correction
(PFC). Because most of loads are inductive, the correction is done
by adding a capacitor which is the only element have this property.
The capacitor compensates the lagging of current and makes it
closer to voltage. If an optimal capacitor value is used, it will push
the lagging current to be in phase with voltage [4].

Automatic PFC schemes can be used to correct PF in industrial
and power distribution systems to increase stability and efficiency
[3]. There are several methods of PFC nowadays, but the use of
capacitor bank is still popular and practiced worldwide for its low
cost of installation and maintenance, and its ease of use. This
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method is more reliable because it provides the required
capacitance with very precise step setting [3,4].

I1. Calculations
Considering a load with impedance of z;, = R+ jX, = Z,46,,
supplied with source of vy =V, sin(wt). A capacitor connected
in parallel with the load to form total impedancez;, as shown in
Figure 1 below.

Is Iy

V,, sin(wt) V C,-D Zr > _— C

Figure 1: Load and capacitor connected in parallel

Total impedance equalsz; || jX. as follow:
_ (R +jX.).(=]X¢) _ —JRXc + XX,
TTR+jX)+ (—JXe)  R+J(X, —Xc)
_ —JRX¢ + XX, . R—J(X, —X¢)
R+J(X,—Xc) R—J(X,—Xc)
_ RXcX, — RXc(X, — Xe) — J(R*Xc + XX, (X, — X¢)) @

T R2 4+ (X, — X[)?
RXCxL_RXC(XL_Xc) RXCXL_RXCXL‘l'RXg
~ |zl = 2 2 = 2 2
R? + (X, — Xc) R? + (X, — X.)
RX?
Ohms

T RZ+ (X, — X.)?
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And,;

P— R*X¢ + XX, (X, — X¢) . R% + (X, — X()?
T R + (X, — X,)? RX.X, — RX.(X, — X.)

ran-1[ — R*X¢ + XcX,(X, — X¢)
RX.X, — RXo(X, — Xz)
R R?X¢ + Xc X, (X, — X¢)
RXcX, — RXc (X, — X¢)

o Op = tan_1< 3)

And, PF = cos(6;)

R+ X, (X — Xo)
RX,

When PF =1 , this means that 8; = 0, or the imaginary part of
Zr equals zero, which means that:

R*Xc +XcX, (X, —X0)=0 = R*+X,(X,—X)=0

== R2+X5_XLXC:0

R? + X2 ool
= e —_——_—_—_—
¢ X, TRy x?
L
v C = p—y Farad (4)
Zy

Which show that the capacitor value increase with decreasing of
inductance. This means the required capacitance increase with
increase of inductive loads, and this is also applied to resistive
loads in presence of inductive loads in series. Figure 2 below
shows a curve illustrates the relationship between PF and
capacitance for load of 6 +j8 (.
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Figure 2: Power factor versus capacitance

The capacitance can be a function of PF as follow:

L X, _Zysin@ sinf V1-—cos?0
ZLZ_(UZLZ_ (J)ZLZ _(UZL_ (,()ZL
_\/1—PF2 )

wZ;

Equation (5) represents the capacitance as a function of power factor
and the magnitude load impedance. The load impedance can be
calculated by dividing the source voltage by the load current.

I11.  Simulation

The schematic diagram of the proposed automatic power factor
correction APFC and power monitoring system is illustrated in
Figure 3 below.

A step down potential transformer PT (10:1) is used to take a
sample of voltage source. Its output is processed by zero crossing
detector ZCD-1, this detector converts the sinusoidal wave into
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square wave of Vpp =12V (from 0OV to+12V ). A step down
current transformer CT (100:1) is used to take a sample of the

source current.
S E’W copte Jor | Co )
- r
ZCD 1 & l Microcomrolier\

Figure 3: Schematic diagram of the APFC system

| Ammeter I

The output from CT is connected to current controlled voltage
source CCVS, then to zero crossing detector ZCD-2, which
converts the sinusoidal wave into square wave. The both square
waves are input to AND Gate. The Gate output is a square wave
with duration represents the time when voltage and current waves
are both positive. AND gate output and ZCD-1 output are
connected to microcontroller digital input through a voltage
divider to drop the peek value to 5 V. Microcontroller computes
duration of each wave, duration of AND-Gate output and duration
of ZCD-1 are T; and T, respectively, time difference between the
two durations is T; = T, — T; . Then the phase shiftd, between the
voltage and current waves can be calculated using the formula

Or = 20y 2 rad or Or = 271,180 degree (6)
T, 2 T,

After that, power factor can be calculated where PF = cos 6.

According the PF value, microcontroller switches the relay

module to correct the PF. Microcontroller calculates capacitance
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value using equation (5), where C depends on phase angle
6ror PF . And the magnitude of load impedance is calculated by
measuring load current. Load current is measured by an ammeter;
the ammeter output is supplied to analog input pin of

microcontroller. By applying the relationship ZL=V’"/IL=

ZZO/IL in case of source voltage is 220 V' the magnitude of load

impedance is calculated. After determining Z,, R and X, can be
calculated as follow:

X, =Z,*sinf AndR =7, xcos@ = Z, * PF (7N

The used capacitor bank is formed from several capacitors
connected in parallel. Their values are C, =2"uF , n=
0,1,2,3,... to form maximum value of .3 2™ uF . In practice, a
standard values can be used (1, 2, 4, 8.2, 16, 33, 63, 130 ...). As it
is clear from figure 2 that PF is not sensitive much to change in C
in the vicinity of that value in which the PF = 1. For load of 6 +
j8Q, the exact capacitance for PF =1 is C = 255uF . If
capacitance value used is in the range of 205 uF to 305 uF, this
means that error in C value is 50 uF or 20%, which seems large
error, but PF sill more than 0.96 .So, capacitors with small values
less than 8 uFcan be eliminated to save relays and
microcontroller output pins.

The complete system is simulated as demonstrated in Figure 4
below.
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Figure 4: Simulation of the APFC system

IV.  Results and Discussion

Considering a load of 6 + j8Q = 10453.13°Q, (L = 25.47 mH),
supplied with 22020°V voltage source, the load current will be
22,—-53.13°. The exact capacitor value required to correct power
factor to unity is calculated by equation (4),C =L/Z% =
0.02547/10% ~ 510 uF .

Before correction (without capacitors or all switches off),
duration of ZCD-1 signal T, = 10 ms , while AND-Gate signal
duration T; = 7 ms . So, time difference between them is T,; =
T, —T, =10ms —7ms =3 ms. By applying equation (6) to

calculate phase shift 8 = 130ms + 180 = 54°. Figure 5 below

ms

shows the both signals.
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Figure 5: ZCD-1 & AND Gate outputs before correction for 6+j8CQ load

And the voltage and current curves experience the same phase shift
as they should be. Figure 6 shows both waves.

150 150
Z 100 3ms 100
o
3 8
5 50 50
= ° 5
2 oo \\ e
= =3
= T

(=]
= 50 50 &
i= =
2 0o 100
O

150 150

0o 10.0m 20.0m 30.0m 40.0m 50.0m
Time (s)

"E Channel A el Thannsl B

Figure 6: Voltage and current waves of the supply before correction for
6+j8 load

And after correction, both signals are in phase. The outputs of
AND Gate and RCD-1 output are shown in Figure 7. The period of
eachsignalis T =20ms (f = 50Hz).
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Figure 7: ZCD-1 & AND Gate outputs after correction for 6+j8C2 load

The voltage and current curves are in phase too, as shown in
Figure 8. At the beginning, current still not in phase with voltage,
as it is clear in figure below. This is due to the fact that the
capacitor has no charge at the beginning.

—_
o o
(=T =]

/C cVs PT

o
=

o
=

&
o

Potential Trans. Voltage(V)
(nJeBeriop SADD

Y
m o
= =
e
o2
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0.0 10.0m 20.0m 30.0m 40.0m 50.0m
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Figure 8: VVoltage and current waves of the supply after correction for
6+j8Q2 load
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Three different loads are tested. The simulation results and the
calculations have been done depending on the new formulas.
TABLE 1 below shows these simulation results compared with the
calculations./ is calculated using the equation Is = VS/ZTA. And
apparent power is calculated using the relationship S = Ig s *
Vs rms = (1—5) * (ﬁ) =IVs/2=1101;. The exact capacitor

V2 V2
value required to correct power factor to unity can be calculated by

equation (4), C = L/Z?.

TABLE 1: Calculated and Simulation Results of Source Current and
Total Apparent Power Before and After Correction for Three Loads

Load 1 Load 2 Load 3
3+j4=5,53.13° | 6+j8=10453.13° | 6+j10=11.66459°

Load Impedance L=12.74 mH L=25.47 mH L=31.84 mH
Voltage Supply 220£0°/ 50 Hz | 22040°/50 Hz 220£0°/ 50 Hz
Power Factor 0.6 0.6 0.51
Required
Capacitance P1OuE 2T el
Calculated | Is _ 44 A 22 A 18.87 A
|Before correction
Simulated [Is | 43.97 A 21.99 A 18.87 A
before correction
Calculated | Is 26.40 13.20 A 9.71 A
|after correction
Simulated |Is | 26.38 A 13.19 A 9.70 A
after correction
Calculated S _ 4840 VA 2420 VA 2076 VA
before correction
Calculated S 2004 VA 1452 VA 1068 VA
after correction
719 Copyright © ISTJ A giae gl 3 gha
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It is clear from TABLE 1 that apparent power and load current
have been reduced significantly after correction. Also, the total
current is much less after correction.

V. Conclusion

The new formulas has been proven, and they are helpful for
designing the system and reliable for programming the
microcontroller. The proposed APFC system is also full power
monitor, and user friendly, but it is still economical and easy to
install and maintain. The system is able to set directly the required
capacitance for correction, because it relies on equations to
determine the capacitor value. So, it switches the relays only once
every time the load changes and this leads to longevity of
capacitor's life.

References

[1] Robert L. Boylestad, Introductory Circuit Analysis, 10™,
2002, Prentice Hall.

[2] Stephen, J. C. Electric Machinery and Power System
Fundamentals. 2", 1997, McGraw-Hill Companies, Inc.

[3] Yasin Kabir, Yusuf Mohammad Mohsin, and Mohammad
Monirujjaman Khan, Automated Power Factor Correction
and Energy Monitoring System, IEEE, Second
international conference on Electrical, Computer and
Communication Technologies (ICECCT), 2017

[4] Ali, Murad. Design and Implementation of
Microcontroller-Based Controlling of Power Factor Using
Capacitor Banks with Load Monitoring. Global Journal of
Researches in Engineering, 2013, available at
https://engineeringresearch.org/index.php/GJRE/article/vie
w/736 , 21 October 2019.

220 Copyright © ISTJ A% ghaa aaal) (368a
;\mb ?3""“ @3.\1\ M


https://engineeringresearch.org/index.php/GJRE/article/view/736
https://engineeringresearch.org/index.php/GJRE/article/view/736

International gyt A0 sy
Science and Technology Journal Volume 19 2l PP S——

Rl aolell 2dp) Al October 2019 i) ISTIJ/&

Designing and Installing an Automatic Bulk Weigh
System for Tripoli and Misrata Seaports

Esam Elsheh Husam Elgomati
e_elsh@alumni.concordia.ca hus_7119@yahoo.com
Information Technology Dept., College of Engineering Technology —
Janzour, Tripoli, Libya

oailal)

daibagl) AS5Al aalsar (i) (el B aSanl dalail il cliglly JSLaall s
OEOAN W 38 diyma Sal) dihiall palgemy Gabibl elive DIeYls (alhal
leallas (W€ Gag Ji el lgiadad Gusad gad sals clghad 3 e
sl ady Juiind malsa & Y1 Hla V) Aaad) L el
leiyy Al aedl e Alal) gl cliadl sda i daull) dpad) (lsdly
3say piey Y Y plae o leans A oAl aalsa B Liads
o Ll wagy ) Dhan ) 535 B palgeall s2gn RSy Al )y delail
GB3y (Solasish ()l Ly aracaly b (JSLaal) 028 o Gbially il
Glaagl Tk L) 038 il pens @3 B & pany bl Jlise aalgasy
Sdie] &3 duyeall il giSlly Coylaill aasg OIML L gilall Linglg jiall Audgal) dadaiall
Alas ay Jeall ol splaad) Cileosge J (g pUail)

Abstract
Due to the problems and stops encountered of using the aging

control systems of the most of the National Company for Flour
Mills and Feed plants, the company was urged to take serious steps
toward maintaining or upgrading their existing systems before a
total collapse of their entire production system. The first node of
the company supplying systems is the grain storage and weighing
systems at the Libyan seaports. These facilities receive grains from
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bulk ships and then weighs and store it in their storage silos to be
distributed later. The absence of the accurate weighing system at
the seaport risks the company's total manufacturing profit. To
address this challenge, we designed and implemented a complete
automatic bulk hopper weigh system for Tripoli and Misrata
seaports. The systems comply with the International Organization
of Legal Metrology OIML recommendations and also were
certified by the Libyan standard authority.

Keywords: Automatic weighing, OIML, weighing instruments.

I. Introduction

Weighing is an essential part of any seaport operation, providing
statistics and the data needed to bill accurately and guarantee the
safe unloading of the ships. Tripoli and Misrata seaports are multi-
cargo ports which handle all types of payloads. Grain is one of the
port’s major bulk imports. With each ship carrying up to ten of
thousands of tons, the seaport must find a way to accurately weigh
and discharge the grain without slowing down the port’s operation.
The accumulative hopper weigh is an automatic weighing
instrument that weighs a bulk of grain by dividing it into discrete
loads, determining the weight of each load in sequence, summing
the weighing results and delivering the discrete loads to the
discharge hopper. Accumulative hopper weigh are often used to
provide better accuracy than that of belt weighers [1].

The earlier weighing systems, which used a conveyor and a
mechanical weigh hopper solution to transfer grain from the
vessels to the various grain silos, were not performing accurately.
Moreover, the manual intervention is required at various weight
intervals; the system has inefficient data storage, which obliged all
the weighing data had to be manually written and compiled. This
time-consuming process was encountered by the fact that the
supplier is incapable of offering any maintenance or calibration
service on the ship scales.
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By converting the existing mechanical weigh hopper and installing
load cells and a digital indicator, we presented an accurate
automated weighing solution that can offer correct data and
statistics of the importing grain process. The weight indicator was
accompanied by a PC with customized software to automate the
grain unloading process and to produce useful grain transfer
reports. The computer software stores weight data, date, time, type
of grain and the names of the ship and storage silo, along with
batch cycles count and the accumulated weight, speeding up
processes and allowing the administration to access to the valuable
data.

The readers are referred to [1-3] for more comprehensive
metrological terminologies and standards of the accumulative
weigh hopper systems.

Il. System Components

The presented automatic weighing solution composes of different
mechanical, electronic and software components as shown in
Figure 1. They all work together to achieve the maximum
throughput.

A. Hopper Scale

In principle the hopper scale consists of a feed section with two
segments type feed gates and a weigh hopper with one segment
type discharge gate. Feeding and discharging gates are electro-
pneumatically controlled. The weigh hopper is located between the
upper feed section called Feed Hopper and the lower discharge
section called Discharge Hopper. The three hoppers are equipped
with level sensors.

After the feed gates have been opened the product flows from the
upper hopper in the weigh hopper. After reaching the target batch
weight, the feeding gates are closed and the control unit (computer
program) determines the weight of the product in the weigh hopper
(Filled weight). Then, the discharge gate is opened to discharge the
batch from the weigh hopper into the lower discharge hopper. The
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feed hopper is equipped with level sensor to indicate that the
product is exists and ready for feeding.

The weigh hopper is also equipped with an overfill sensor that
cause the feeding gates to close, activate an alarm, and pause the
weighing operation until the overfill condition has been corrected.
The overfill sensor in the discharge hopper is to confirm that the
hopper is empty and ready to receive the material from the weigh
hopper.

Product Supply ! !

Feed Hopper

Level Sensor

[ ailidlti
Manual Air Emergency :
SwW Pressure Stop SW 1
1
! ' ' L
------------ Right
] i ' : Left  Feeding Gates o
1
1
———————— ! Level senso
-2
! Weigh Hopper
1
1
1
1
1
234 ! Load Cell Load Cell
Weight Indicator J & el — = = - -
1 Discharge Gate
1
1
1
1
Level Sensor Discharge Hopper

||

Product Discharge U

Figure 1. The components of the proposed bulk weighing system

B. Weight indicator
Weight indicator is a device that reads the small electric current
produced by the load cell when weight is applied. The indicator
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will amplify this electric signal and convert it to a readable digital
weight. We used in our design a Laumas W100 which is connected
to the PC via a serial interface RS-485. This standard specifies
differential signaling on two lines rather than single-ended with a
voltage referenced to ground. Due to its lower logic voltage levels
and the differential connection, the data rates can exceed 10
Mbits/s depending on cable length. Maximum cable length is
commonly defined as 1200 meters.

C. Input Output Module

The data acquisition card used here is the Advantech PCI-1762
DAS which has a 16-channel relay actuator and 16-ch isolated
digital input connected to the PC via the PCI bus. Its sixteen on-
board Single Pole Double Throw (SPDT) relays are ideal for
applications such as device ON/OFF control or small power
switched. The PCI-1762’s sixteen optically-isolated digital input
channels are ideal for digital input in noisy environments.
Additionally, in the industrial applications the high voltage is
always presented in the around devices, thus, the isolated digital
input interface between high-voltage signals from sensors and
lower voltages found in industrial control equipment such as PC is
important. The Figure 2. shows the connection between the
external input source to one of the sixteen isolated input channels
of the Advantech PCI-1762.

External Internal

{>c IDI channels

Figure 2. Isolated Digital Input Connection
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D. System Controller

The industry nowadays attempts to develop and standardize
reusable, hardware-independent control software. This led to the
inventions of the programmable automation controllers (PAC) and
the industrial PCs (IPC). In point of fact, the industrial applications
have been using PC-based control systems in various forms for as
long as PCs themselves. However, there is a still misapprehension
about the reliability and capability of the Industrial PC (IPC) for
real-time control applications. In fact, the PC-based control
systems provide a wide range of capability advantages among the
other control systems [4,5]. The usage of the high-level and object-
oriented programming languages became possible within industrial
control systems.

The industrial automation requires a real-time system to perform
specific tasks concurrently and on time. To utilize the PC as a real-
time system, the control software must satisfy the two properties,
schedulability and determinism. The Schedulability indicates a
system’s ability to satisfy all deadlines. Determinism lets an
observer predict the system’s next state at any time given its
current state and a set of inputs [6]. With the introduction of the
Microsoft .NET Framework 4.0 and the multithreading APIs,
system timers and the task parallel library, it become achievable to
use programming language like the object-oriented language C# to
produce a control system that can run in real-time environment and
execute several tasks concurrently. Figure (3) Shows a screenshot
of the control software in a real working state along with the main
system parameters.

I11. System Operation

An overview of the sequence of operation of the system is shown
in Figure 4. The system is considered to be a discontinuous
accumulating automatic weighing device as it follows a
predetermined program of automatic processes characteristic of the
instrument. The product is weighed by individual load cells, which
are totalized to determine the new product weight. All plant
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equipment, including the weigh indicator and load cell
combination must also be functioning correctly. When these
prerequisites are satisfied and the downstream plant is running in
sequence, the weigh batch is able to start its operating cycle. The

weighing process will stop if a fault is detected on any piece of
equipment.
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Figure 3. Screenshot of the control software
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i

| Wait y Second Stabilize

1
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1

Calculate
Net Weight NW = FW — EW
Accumulated Weight AW= Last AW +
NwW

next cycle |

Figure 4. Weighing operation sequence

A. System Parameters

All of the legal for trade weighing systems must meet the country
national regulations. The Libyan national metrology authority
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follows the International Organization of Legal Metrology OIML
recommendations. These recommendations are the most accepted
standards in legal metrology worldwide. The system was designed
to follow the OIML R 107-1 - Discontinuous totalizing automatic
weighing instruments - Metrological and technical requirements
[2].

The recommendations have been made for the accumulative weigh
hopper to attain the maximum performance with less error.

Table 1 shows the installed system parameters according to OIML
recommendations,

Table 1. System Parameters

Parameter value
Load cell
Keli SOB Class 11
Accuracy class 2
Maximum capacity 2000 kg
Minimum capacity 400 kg
Totalization scale interval d; 1 kg
Value of minimum totalized load, Y min 400 kg
Maximum permissible error +1.5 kg

B. Starting and Operating Conditions

The program will check status of all the conditions below before
every batch start. If any of the conditions fails the system will not
start until it is corrected. Moreover, if during operating, i.e.,
feeding, weighing or discharging, if any of the conditions fails, the
system will pause until the condition changes its status or the
operator resume manually.

Condition Starting Status
Emergency Stop switch not activated
Air pressure high
Feed and discharge gates closed
Feed hopper sensor .
active

(i.e. product exists )
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Weigh hopper sensor
C. Calculation of The (i.e. hopperisempty and ready to receive

Automatic Free Fall _products)
Compensation Discharge hopper sensor
Automatic free fall (i.e. hopper is empty and ready to receive products)

compensation is the ability to reduce a filling error in batch
weighing. The weigh hopper has a certain increase in the weight
value after the feeding gates are closed. This increase is called a
Free Fall (ff). To perform weighing with small error, the free fall
setting for the setpoint must be equal to an actual free fall. To
overcome this issue, we used a technique to automatically update
the next free fall setpoint using the last four actual free falls. The
actual free fall and the next target weight setpoints are expressed
by the following formulas.

ffi=fwi— tw; 1)

Where ff isthe Free Fall , fw is the Filled Weight, tw is the
Target weight and i is the cycle number of the current cycle.

The next target weight setpoint is then set by this formula,

4
ffi
tWhext = Wprevious — z Tl (2)
i=1

Automatic free fall compensation mentioned above is very
effective when the actual free fall does not change. It should be
noted here that there are factors that can affect the calculation of
the actual free fall this method, such as, viscosity of the weighed
substance and inconstant flow rate due to a change of water
pressure. In such environment the fuzzy automatic free fall
compensation method can be very effective.

We should also note that one of the reviewers ask how we derived
the formula in Equation 2. The OIML R-107 recommendations do
not specify a standard procedure to calculate the free fall
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compensation. The international standard for calibration
laboratories 1SO17025 allowed the use of non-standard procedures
when necessary. Therefore, we derived the free fall formula in
Equation 2. based on several practical experiments with different
grains. This formula was approved by the customer and has been
validated appropriately before use as stated in 1ISO 17025.

D. Coarse and Fine Filling

To minimize the weighing error and reduce the free fall values, the
system uses two filling techniques, coarse (fast) and fine (slow).
During the coarse filling, both of the feeding gates are opened,
until the weight reaches the predetermined value then one of the
gate will be closed (in our system the left gate). At this point, the
coarse filling phase is ended and the fine filling phase is started as
only one of the feeding gates is still opened. As soon as the weight
reaches the target weight tw the other gate will close (right gate)
signaling the end of the fine filling phase and accordingly ending
the whole feeding process.

E. System Operation Sequence:

(@ A normal start of the weighing cycle occurs following a
process system start, or immediately following the completion
of a previous cycle.

(b) At the start of the weighing cycle, the main parameters are set
in the batching program: The target batch weight, zero range,
the wait times in seconds after feeding and discharging
occurred in order to stabilize the scale. Generally these are
fixed values and will not vary between cycles.

(c) The weigh hopper is then filled by opening both the coarse and
fine feed hopper gates. The PC program utilizes the readings
from the weighing indicator until reaching the Coarse filling
weight to close the left gate, and reaching Target Weight (tw)
to close the right gate. Once the gates are closed, and the weigh
hopper indicator provides a stable unchanging reading for 2
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seconds (default value), the Filled Weight (fw) and the Free
Fall values of the current cycle are recorded, where ff =
fw —tw.

(d) The discharge hopper sensor is then checked to guarantee that
it has sufficient room to allow the product in the weigh hopper
to discharge.

(e) The weigh hopper gates are opened to discharge the product
into the discharge hopper below. To achieve an efficient cycle
time (system throughput), the system uses an ‘Zero Range,
determined from discharge weight in previous cycles. Once the
‘Zero Range’ is reached, this activate closing of the weigh
hopper doors.

(f) Once the doors are closed, and the weighing indicator shows a
stable unchanging reading for 2 seconds (default value), the
Empty Weight (ew) is recorded, along with the cycle number,
time and date.

(9) The Net Weight (nw) value for cycle is calculated as follows,
nw = fw — ew (3)

The Accumulated Weight (aw) for all previous cycles is computed
as follows,

AWceyrrent = AWprevious — MWceurrent 4)

(h) If the batching process has stopped or errors are occurred, the
PC program ceases the weighing cycle until a further decision
is initiated by the plant operator’s control system. Otherwise
the batch weighing cycle is continued at step (b) above.

Figure 5. shows a sequence diagram of the weight setpoints
required for the weighing sequence, where the chosen parameters
are given in Table 1. and the initial parameters are given in Table
2.
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Figure 5. Sequential Operation for one cycle

Table 2. Initial Parameters

Parameter Default Value

Empty Weight ew (Tare) +/- 20 kg
Stabilization time t, — t3 2 seconds
Coarse filling 600 kg
Target Weight tw (Fine 1300 kg
filling)
Free Fall 0 kg

IV. Results

Since the implementation of the system in 2016, more than 88
grain bulk ships were received by the weighing facilities with total
of 949,325 Tons and 951,538 batches. Table 3. shows a sample of
the unloaded data of two ships carrying wheat and corn.

Table 3. Samples of the unloaded grains from two different ships.

Ship name Shipping Cargo Start Date
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Company
. 2019-08-19
Constanza Ashima Wheat 11-31
End Date No. batches Accu_mulated Avg. batch
weight kg weight kg
2019-08-25
1455 4,454 5,892,641 1,323
: Shipping
Ship name c Cargo Start Date
ompany
SEA 2019-08-03
BRIDLE Int. Rouban Corn 12:22
End Date No. batches Accu_mulated Avg. batch
weight kg weight kg
2019-08-08
1210 5,370 7,201,173 1,341

Although the two materials have different densities, the average
weight of the single bulk batch is almost equal.

The system is annually checked by a calibration body to ensure its
legal-for-trade specifications. Figure 6 shows the accepted
permissible errors of the weigh hopper readings. This figure was
taken from the calibration certificate issued to the facility to use as
legal-for-trade instrument by a third party under the Libyan
authority.
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Figure 6. Percentage of scale error reading differences (calibration
certificate -2019).

V. Conclusion

A complete automatic accumulative weigh hopper system for
Tripoli and Misrata seaports was designed and implemented. The
system proved to be accurate and efficient for unloading various
types of grains. All the system components including the control
software were carefully chosen and programmed to comply with
the OIML recommendations. As a result of that fact, for all the
past years the system has passed the inspection and issued a
calibration certificate by the local authority.
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Abstract

The aims of the present study were to evaluate the impact
strength (IS) and fracture toughness (Kic) of nitrile butadiene
rubber (NBR) particles mixed with silicon dioxide (SiO.) particles
reinforced heat-cured poly (methyl methacrylate) (PMMA) denture
base material. The powder components were PMMA, benzoyl
peroxide, NBR 5% and 10 wt% and silicon dioxide 5% and 10
wt%. The liquid components were 90% methyl methacrylate
(MMA) and 10% ethylene glycol dimethacryate (EGDMA).The
results showed that the IS and Kic values of PMMA were
improved with using reinforced materials. The difference between
unreinforced PMMA andreinforced PMMA in IS and Kic values
was statistically significant different P<0.05. The IS value with
10% NBR/5% SiO; reached to 7.63 kJ/m? and Kc value with 5%
NBR/5% SiO, reached to 2.38 MPa.m*? when compared with
unreinforced PMMA. The addition of SiO2/NBR had contributed
positively effect on the mechanical properties of PMMA denture
base material when SiO2, and NBR were homogeneously
distributed in PMMA. However, PMMA denture base reinforced
by NBR particles mixed with silicon dioxide are ideally suited for
dentistry applications.
Keywords: PMMA denture base; impact strength; fracture
toughness; nitrile butadiene rubber; Silicon dioxide.

Introduction
PMMA is commonly used material to fabricate denture
base by heat-curing technique since 1940s (Souza et al., 2009). In
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dentistry, removable dentures are one of the most widely utilized
means to replace missing teeth (Jancar et al., 2009). It has been
successfully used as denture base material because of their ease of
processing, low cost, light weight, color matching ability, easy to
finishing and polishing. However, the denture base material is low
in strength and brittle (Ellakwa et al, 2008). The patient needs a
denture, in many cases, the most important one as the alveolar
ridges which must bear an increased occlusion force since the bone
has generally been resorbed the force and it becomes thin due to
the occlusion stress or masticatory pressure is not softened by a
hard resin denture base but is directly transmitted to the alveolar
bone. The fracture of dentures is a commonly clinical problem
which usually occurs due to heavy occlusal forces or accidental
damage. Most dentures fractures are caused by a combination of
fatigue and impact failure, whereas for mandibular dentures, 80%
of fractures are caused by impact and this requires large spending
worldwide annually for repair works (Hari Prasad et al., 2011). In
1997, it was estimated that over one million denture repairs were
required in the UK alone due to poor fracture and impact strength
of the material used. Hence, the dental technicians need for precise
understanding on the causes and mechanisms of fracture as well as
the development of improved materials (McCabe and Walls,
2008). Basically, adequate impact strength and fracture toughness
are the most important requirement for denture-based resins (Puri
et al., 2008).

Several researchers attempted to solve these problems by addition
filler into PMMA denture base to improving its properties. The
addition of different concentration of types of ceramic fillers to
improve the PMMA denture base strength such as ZrO, (Ayad et
al.,, 2008 &Asar et al., 2013), SiO2 (Alnamel and Mudhaffer,
2014), TiO2 (Asar et al., 2013) and AlO3 (Asar et al., 2013), or
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two ceramic fillers together Al,O03/ZrO, (Alhareb and Ahmad,
2011); and ZrO./TiO2 (Asar et al., 201). Research done by Ayad et
al. (2008) reported that impact strength of high-impact PMMA
resin was reduced when reinforced with 5 wt.% and 15 wt.% of
ZrO; particles. Another work has reported by addition 3% and 5%
of SiO2 in PMMA denture base significantly increased in impact
strength compared to addition 7% of SiO2 (Alnamel and
Mudhaffer, 2014). Also, Asar et al. (2013) found that by using
ZrO», Al>03, and TiO., the fracture toughness and impact strength
is slightly increased. The need to produce stronger and more
fracture-resistant denture base materials has resulted in the use of
impact modifiers, usually rubberlike substances which are added to
acrylic resins (Zappini et al., 2003). Synthetic rubber (styrene-
butadiene copolymer, SBR) acted as an impact modifier which
absorbs the energy during the application of fracture load
(Andreopoulos and Papanicolaou, 1987). Although various
researches have been done, the remaining issues on fracture
toughness and impact strength is considered requires further
improvement for an ideal denture base properties.

The NBR acted as impact modifier whiles SiO2 important for the
toughening mechanisms of the PMMA composite. Through the
best combination between NBR with SiO filler, the PMMA
denture base properties will be improved. In literature, no data
have been reported using NBR reinforced PMMA denture base.
Therefore the present study aimed to addition ofdifferent ratios of
NBR particles mixed with different ratios of SiO to improve the
impact strength and fracture toughness of PMMA denture base
material.
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Materials and Methodology
Materials

The materials that were used in this s study were: PMMA
powder (Mw, 996.000 g/mol; Sigma Aldrich USA), benzoyl
peroxide (BPO) (Merck chemical, Darmstadt, Germany), MMA
monomer (Fluka UK), EGDMA (Sigma-Aldrich, USA), 99%
purity SiO particles (4.28 um average particle size and density
2.33 g/cm?®), and NBR particles (Genzo Scientific Ent., Malaysia)
are less than 150 um and density 0.81 g/cm?).

Samples preparation

The samples were prepared using PMMA powder, NBR as impact
modifier particles, BPO as initiator (fixed at 0.5 wt%) (Hargreaves,
1969), and SiO> particles was used at 5 and 10 wt%. There were
four different mixtures were used as shown in (Table 1). The liquid
medium was comprises of 10 wt% EGDMA as cross-link agent
and 90 wt% MMA as activator containing 0.025 % hydroquinone
as inhibitor (Chow et al., 2008). Murakami et al., (1988) and Chow
et al., (2008) reported that the mixing of powder mixture to liquid
medium P/L ratio was set at 2.5:1 according to standard dental
laboratory usage. The composite was left until reached dough stage
for easy forming of the paste around 15 min, then the composite
was packed into the specific mould (impact strength and fracture
toughness moulds). After that, the mould was pressed under 14
MPa using hydraulic press (Mestra 48150 Sondika-Bilbao, Spain)
maintained under pressure for 30 min. The curing process is
carried out by placing the mould in a water bath at 78 °C for 90
min. This procedure is in accordance to the (ISO 1567:2001
dentistry-denture base polymer) standard method for preparing
conventional denture base in a dental laboratory (McCabe and
Walls, 2008).
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Table 1. The powder mixture ratios (wt%o) between nitrile rubber
(NBR) and SiO; particles in PMMA denture base.

Sample Code PMMA BPO NBR SiOz
(%) (%) (%) (%)

PMMA matrix 99.5 0.5 - -
89.5 0.5 5.0 5.0

PMMAJ/NBR/SIO2 84.5 0.5 10.0 5.0
84.5 0.5 5.0 10.0
79.5 0.5 10.0 10.0

Impact strength test

The impact strength was measured using a Zwick pendulum
impact tester as shown in Figure 1.The prepared samples were kept
at 37 °C for 24h prior to the impact strength test. The dimensions
of samples were 80 mm x 10 mm x 4 mm (Length, width and
thickness respectively) according to ISO 179-1 (2005). Ten
specimens for each ratio were prepared and the specimens were
prepared on the V-notch length 0.25 mm + 0.05 mm radius and
span support 62 + 0.5 mm. The impact strengthvalue was
calculated according to Alhareb et al., (2017).

Fracture toughness test

The fracture toughness test was determined using the single edge
span notch bending test (SEN-B) and the specimens were prepared
according to 1SO 13586 (2000). The dimensions of the specimens
were fixed as follows; 100 mm x 20 mm x 5 mm, (Length, width
and thickness, respectively). The specimens were tested using
Instron (3366, 10 KN)as shown in Figure 2 at a crosshead speed of
1.00 mm/min, notch length a 0.5 mm and the span length 4 mm.
Ten specimens for each ratio was prepared. The Kic value was
calculated according to Alhareb et al., (2017).
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Figure 1.Zwick pendulum Figure 2.Instron 3366

Statistical analyses

The data were subjected to statistical analysis using
Statistical Package for the Social Sciences (SPSS) version 20. The
level of significance was set at P<0.05. The comparisons between
groups were done with one-way ANOVA followed by Tukey's
post hoc test.

Results and discussion

Figure 3 indicates the IS values for the PMMA reinforced
with different ratios of NBR particles with SiO particles. PMMA
without filler has the lowest IS due to its brittle property according
to Akin et al. (2014). The IS values for PMMA reinforced with
different ratios of NBR together with SiO> particles are higher than
unreinforced PMMA. This is may be due to the reduction of brittle
phase PMMA which was contributed by the increasing amount of
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NBR particles. The PMMA reinforced with 10 wt% of NBR
particles together with 5 wt% of SiO. particles was increased
compared to PMMA reinforced with 10 wt% of SiO particles.
This is may be attributed to the addition of toughening particles
SiO2 in the PMMA composite and reduce absorb of the sample for
the impact force. The IS of the PMMA reinforced by different
ratios of NBR together with 5 wt% of SiO particles is higher than
10 wt% of SiO.particles. Based on ANOVA analysis, the IS values
were significantly differences between the PMMA without filler
compared to both 5 wt% and 10 wt% of SiO; particles reinforced
PMMA(P<0.05).
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Figure 3. Impact strength of PMMA denture base reinforced with
NBR/SiO; particles compared to unreinforced PMMA material.

Therefore, 5 wt% SiO> particles when added together with 10
wt% NBR particles showed superior IS value (7.63 KJ/m?)
compared to the unreinforced PMMA value (5.27 KJ/m?). The
improvement in the IS values maybe attributed to the impact
resistance and excellent energy absorption capability by NBR
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along with the SiO2 particles which can help to resist the
occurrence of fracture in PMMA denture base. The increasing in
IS value when PMMA matrix reinforced with the addition SiO>
micro-filler maybe attributed to more compatible with NBR
particles and can enhance the IS of PMMA composites. While the
use 10 wt% SiO- particles together with NBR particles reduced the
IS value, it may be due to poor distribution of SiO> particles in the
composite. According to Zhang et al. (2014) the PMMA denture
base composite produced was homogenous and improves the
mechanical properties when mixing with micro-fillers.

Figure 4 indicates the Kic for the PMMA reinforced with
different ratios of NBR particles with SiO> particles. The Kic value
has increased from 1.6 to 2.38 MPa.mY? when reinforced with 5
wt% of NBR particles with 5 wt% SiO, particles compared to
unreinforced PMMA material. Statistically, Kic values were
significantly improved P<0.05.
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PMMAwithout 5%NBR/5% 10%NBR/5% 5% NBR/10% 10% NBR/10%
filler Sio2 Sio2 Sio2 Sio2

Fracture Toughness(MPa.M )

Figure 4. Fracture toughness of PMMA denture base reinforced with
NBR/SIO; particles compared to unreinforced PMMA material.

245 Copyright © ISTJ A% ghaa aaal) (368a
;\mb ?3""“ @3.\1\ M



International i bl iy iy
Science and Technology Journal Volume 19 2 s eenr o Trekasng el

Juskilg aslall dgat) Alaal) October 2019 s I S T.J /&

This is maybe due to NBR particles acted as an impact modifier,
absorbing the energy during the application of fracture load. In
reality, the denture base is exposed to force and stress of the teeth
in the mouth. Normally, dentures fracture takes place due to stress
concentration and increased flexing (Franklin et al., 2005). Due to
biting and mastication forces have a deforming effect during
function; any factor that increases the deformation of the base and
changes the stress distribution may lead to denture fracture (Beyli
and Von Fraunhofer, 1981).Dispersion of rubber-based composite
particles within the PMMA matrix allows the tension generated by
impact to propagate through the material and improve the
rubber/PMMA interface. This result showed that the concentration
of added rubber was directly proportional to the resistance to
fracture. The addition of rubber to PMMA increases the ability to
absorb energy and overcomes the possibility of fracture property,
which in turn prevents mechanical failure of the prosthetic (Souzaa
et al., 2009). However, at the highest amount 10 wt% of NBR and
SiO, particles slightly reduced the Kic to 1.81 MPa.m? compared
to other ratios and unreinforced PMMA denture base. From
ANOVA analysis, the Kic values were statistically significant
P<0.05. These findings may be attributed to different particles size
of fillers SiO2and NBR and incompatibility of SiO> particles in the
PMMA matrix. Also may be attributed to the adhesion of small
particles of SiO2 around the large particle of NBR in the composite
and poor dispersion of the SiO2 particles. Wetzel et al., (2006)
reported that rubber beads with ceramic particles filled epoxy led
to improvement in the toughness, strength and stiffness of the
composites. Increment of the Kic showed transition from brittle to
ductile character with increase in the poly (n-butyl acrylate-PBA)
rubber content in the PMMA matrix and ceramic fillers adhered
well on the PBA rubber particles (Cho et al., 1998). However, the
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role of NBR to improve Kic can be explained similar to other
works (Stafford et al., 1980 &Asar et al., 2013). According to Cho
et al., (1998) the reduction in Kic value was due to increasing in
the NBR content and also microsize of NBR particles. In previous
studies it was also reported that, the strength of PMMA depends on
the proportion of addition of a cross-linking agent such as ethylene
glycol dimethacrylate bead polymer into the acrylic resin, and also
by reinforcement of denture base polymer with rubber phase
(Hamza et al., 2004 & Fernanda et al., 2009).

Conclusion

The essential requirements of the PMMA denture base could be
easily adjusted through the addition of different ratios of NBR and
SiO- filler. The addition of NBR and SiO: particles to PMMA has
effectively improved the PMMA denture base properties. The ratio
of 10 wt% NBR/5 wt% SiO2particles produced the best in IS 7.63
KJ/m? and the ratio of 5 wt% NBR/5 wt% SiO> particlesproduced
the best in Kic 2.38 MPa.m*2. During these results, it can be
concluded that the 1S and Kic is more affected by filler loading.
Therefore, incorporation of a certain amount of composite filler
could enhance the properties of the composite.
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Abstract
Wind energy is considered as one of the most alternative energy
source, and the environmental friendly. In this study, a hybrid
system combine is presented as an alternative solution to the power
system generation in remote area, where it is a consort of wind
energy generator and diesel generator. (Marseet), is one of the
rural areas in Libya, and it has been chosen to test the behaviors of
the hybrid system in order to find a possible solution that can
replace the available diesel system.
In order to investigate the behavior of hybrid system, two cases
study are presented and simulated in the Matlab (Simulink)
environment. The simulation results show the ability of the hybrid
system combine to produce an efficient stable energy to the remote
areas.
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Introduction

Renewable energy is generally well-defined as energy that comes
from resources which are naturally replenished on a human time
scale such as sunlight, wind, rain, tides, waves and geothermal
heat.[1] Renewable energy replaces conventional fuels in four
distinct areas: electricity generation, hot water/space heating,
motor fuels, and rural (off-grid) energy services. Renewable
energy resources exist over wide geographical areas, in contrast to
other energy sources, which are concentrated in a limited number
of countries [2].

In remote and isolated areas far from the grid, it may not be an
economically viable option to supply electric power from the grid,
due to the high cost of transmission line and higher transmission
losses in the distribution when the generation is centralized. The
deregulation has made it possible for the hybrid to be installed as
isolated units or grid-connected units acting as distributed
generation (DG) sources. DGs come in different forms such as on-
site diesel engine, micro turbines, small hydro, wind turbines and
fuel cells.

Libya is one of the countries that has a vast area, where some
remote areas suffering from a lack of supply electric power
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services, such as (Marseet), which located in Western Mountain,
about 70 km South Mezdah. According to an information which
collected by visiting the Marseet village, there are approximately
30 families living in this area depending on rural grazing activity.
The rate of their power consumption is about 170 KW. A solar cell
station system has been installed before few years to supply these
areas with electricity, but due to some obstacles which faced the
project such as; neglecting and high maintenance costs these
factors caused the station failure. After that, two diesel generators
with a total capacity of 325 KVA were installed consumes 40,000
liters of diesel monthly to supply this area with electricity.

The study seeks to find alternative solutions through generating
electricity by using wind energy. This can lead to reducing the
high cost and pollution and contributes in using a clean energy for
Marseat area to replace the available diesel system. Two test cases
are used to study the dynamic performance of the hybrid system
with load and wind speed. The Mat lab simulation is modified and
used in order to determine the average wind speed and the wind
power during a certain full year for the city.

History of wind energy

Intensive researches on the behavior of wind turbines occurred
during 1950's. Where, the concept of high tip speed ratio-low
solidity turbines got introduced during this period. For example,
light-weight constant-speed rotors were developed in Germany in
1968. They had fiber glass blades attached to simple hollow towers
supported by guy ropes. The largest of this breed was of 15 m
diameter with a rated output of 100 kW. During the oil crisis in
1973, however, the scientists, engineers and policy makers had
been forced to have a second thought on the fossil fuel
dependence. They realized that political tampering can restrict the
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availability and escalate the cost of fossil fuels. Moreover, it was
realized that the fossil fuel reserve would be exhausted one day or
the other.

Recently, some policy frameworks are formulated to reduce
emissions and provide adequate energy to the developing world,
efforts are being made to supplement our energy base with
renewable sources to ensure that it will play an impressive role in
the future energy scenario. For example, the European Union
targets to meet 22 % of their demand from renewables in 2010.
Wind, have been the commercially viable and economically
competitive renewable source, it shows that it is the world’s fastest
growing energy source today and it has retained this position
consecutively for the last years.

The global wind power capacity has increased by a factor of 6.2
during the last six years. The total global installed capacity is
39434 Mw in 2004. The installed capacity in different regions
Over 73 per cent of the global installations are in Europe. Germany
is the European leader, followed by Spain and Denmark. The five
countries, leading in wind energy generation are listed in Table (1).

Table (1): Global leaders in wind energy generation

Country Installed capacity, MW

Germany 14609

United States of America 6352
Spain 6202
Denmark 3115

India 2120

In tune with the growth of the industry, the wind energy
technology is also changing. One apparent change is the shift
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towards offshore installations. Several ambitious offshore projects
are in the pipeline. For example, 20 offshore projects are installed
in the UK by 2006, with a total capacity of 1400 Mw [3]. In
Germany, around 30 offshore projects worth 60,000 Mw are in
various stages of processing. In United States also, the offshore
activities are intensifying processing. In United States also, the
offshore activities are intensifying. Figure (1) shows design of
modern wind turbines.

Figure 1. Design of modern wind turbines [1]

In 2013, the renewable energy developments were positive, where
Markets, manufacturing, and investment expanded further across
the developing world, and it became increasingly evident that
renewable sources are no longer dependent upon a small handful
of countries. The most significant growth occurred in the power
sector, with global capacity exceeding 1,560 Gw , up more than
8% over 2012. Annually, over the past five years, wind power has
added the most capacity of all renewable technologies over the
same period. In 2013, renewables accounted for more than 56% of
net additions to global power capacity and represented far higher
shares of the capacity added in several countries. The Wind
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Energy Association expected that, by 2020 the installed capacity
may reach a level of 1.2 million Mw [4].

Wind Energy Conversion Systems

The wind energy conversion system (WECS), which is shown in
Figure (2), is a complex system in which knowledge from a wide
array of fields comprising of aerodynamics, mechanical, civil and
electrical engineering come together. The principle components of
a modern wind turbine are the tower, the rotor and the nacelle,
which accommodates the transmission mechanisms and the
generator. The wind turbine captures the wind's kinetic energy in
the rotor consisting of two or more blades mechanically coupled to
an electrical generator. A self-excited induction generator (SEIG)
is used as a generator for electrical power generation. More
explanation can be found in [5]. The main component of the
mechanical assembly is the gearbox, which transforms the slower
rotational speeds of the wind turbine to higher rotational speeds on
the electrical generator side. The rotation of the electrical generator
shaft driven by the wind turbine generates electricity, whose output
is maintained as per specifications, by employing suitable control
and supervising techniques [6].

Mechanical-
Electrical
Energy Conversion

Wind Energy
Conversion

Wind Speed

_—

Torque and Speed
conversion Generator

Air flow l/\ Mechani Drive AC Power
p Unit Output

B ———
Control and
Rotor Blades Supervision

Kinetic Energy I Energy I Electrical Energy

Figure 2. Power transfer in a wind energy converter

257 Copyright © ISTJ A% ghaa aaal) (368a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International gyt A0 sy
Science and Technology Journal Volume 19 2l PP S——

il el Lyl Aisa) October 2019 x5 ISTIJ/&

Wind Turbine Modeling

The output power or torque of a wind turbine is determined by

several factors like wind velocity, size and shape of the turbine. A

dynamic model of the wind turbine, involving these parameters to

understand behavior of a wind turbine over its region of operation.

By studying its modeling, it is possible to control a wind turbine’s

performance to meet a desired operational characteristic.

The inputs and output variables of wind turbine can be broken into

the following:

e The independent input quantity wind speed, determines the
energy input to the wind turbine.

e Machine-specific input quantities, arising particularly from
rotor geometry and arrangement.

e Turbine speed, rotor blade tilt, and rotor blade pitch angle are
arising from the transmission system of the wind energy
conversion system.

e Turbine output quantities, namely Power or Drive torque,
which may be controlled by varying the above three input
quantities.

The relation between the power and wind speed is derived as

follows [6]:

The kinetic energy in air of mass (m) moving with speed (V) is

given by the following:

Kinetic energy = % *m* V2 joules @

The power in the moving air flow is the flow rate of kinetic

energy per second.

Power :% * mass flow rate per second * V? (2

The actual power extracted by the rotor blades is the difference

between the upstream and the downstream wind powers.

Therefore, equation (2) results in

258 Copyright © ISTJ A% ghaa aaal) (368a
;\mb ?3""“ @3.\1\ M




International gyt A0 sy
Science and Technology Journal Volume 19 2l PP S——

Rl aolell 2dp) Al October 2019 i) ISTIJ/&

P = 0.5 x mass flow rate per second = (V> —V2) (3)
Where:

P is the mechanical power extracted by the rotor in watts.

V' is the upstream wind velocity at the entrance of the rotor blades
in m/s.

V, is the downstream wind velocity at the exit of the rotor blades
in m/s.

Let p be the air density in (kg/m®) and A is the area swept by the
rotor blades in (M?)

Then, the mass flow rate of air through the rotating blades is given

by multiplying the air density with the average velocity:

Mass flow rate = p A+ Y=Y0 (4)

From (3) and (4), the mechanical power extracted by the rotor is
given by:

P= e[ S5 e v2 - g ®)
After algebraic rearrangement of the terms, we have:
P:%*p*A*V3*CP (6)

Where Cpis the power coefficient of the roter (rotor efficiency):

Vo Vo)2

G, = M @

Is the fraction of the upstream wind power, which is captured by
the rotor blades and has a theoretical maximum value of 0.59. It is
also referred as the power coefficient of the rotor or the rotor
efficiency. According to Mukund R. Patel (1999), a maximum Cp
can be achieved in a practical designs is between 0.4 and 0.5 for
high-speed, two-blade turbines and between 0.2 and 0.4 for slow-
speed turbines with more blades [56]. The power absorption and
operating conditions of a turbine in equation (6) are determined by

the effective area of the rotor blades, wind speed, and wind flow
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conditions at the rotor. Thus, the output power of the turbine can
be varied by effective area and by changing the flow conditions in
the rotor system, which forms the basis control of WECS.

Typical Wind Turbine Operating Systems

There are mainly two kinds of wind energy conversion systems in
operation; fixed speed (constant speed wind turbines) and variable
speed wind turbines.

Where, fixed speed wind turbine operates at a nearly constant
speed, predetermined by the generator design and gearbox ratio.
The overall operating strategy determines how the various
components are controlled. For example, the rotor torque can be
controlled to maximize energy capture, or pitch angle control can
help control the power output at high wind speeds. Have no
options for control input. In these turbines the turbine blades are
designed with fixed pitch to operate near the optimal at a specific
wind speed. As wind speed Fixed-speed stall-regulated turbines
increases, so, too, does the angle of attack, and an increasingly
large part of the blade, starting at the blade root, enters the stall
region resulting in the reduced rotor efficiency and limitation of
the power output. A variation of the stall regulated concept
involves operating the wind turbine at two distinct constant
operating speeds, by either changing the number of poles of the
electrical generator or changing the gear ratio. The principal
advantage of stall control is its simplicity, but there are significant
disadvantages; for instance, the stall regulated wind turbine will
not be able to capture wind energy in an efficient manner at wind
speeds other than that it is designed for. Fixed-speed pitch-
regulated turbines typically use pitch regulation for start-up, and
after start-up it is only used to control the power above the rated
wind speed of the turbine. Variable speed wind turbines typically
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use generator torque control for optimization of power output.
They use pitch control to control the output power, only above
their rated wind speed. With variable speed, there will be 20-30%
increase in the energy capture compared to the fixed-speed
operation [7].

Typical curves for a constant speed and variable speed wind
turbine are as shown in Figure (3)

Cut-in Rated/Nominal Cut-out
wind Speed Wind Speed Wind Speed
12 T T
! )
I TR
10 - _
I B}
5 ) ]
s 08 : : _
] H |
Z osl~ No H \ Ne |
% generation 1 ) generation
g 04 ! . —
L | \
| |
02 ) ] |
| ]
il 1 - L
(0,0) 5 10 15 20 25
Wind Speed (mvs)

Figure 3. Typical curves for a constant speed, stall-controlled (dotted)
and variable speed pitch controlled (solid) wind turbine

In a constant speed, stall-controlled wind turbine the turbine output
power peaks somewhat higher than the rated limit, then decreases
until the cut-out speed is reached. This feature provides an element
of passive power output regulation, ensuring that the generator is
not overloaded as the wind speed reaches above nominal values

[8].

Remote Isolated Power Network Simulations

Variable wind speed- fixed load and, fixed wind speed- variable
loads, are two test cases that used to study the dynamic
performance of the hybrid system. These two cases are matching
some conditions in remote area in Libya.
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Some analysis regarding wind data for Marseet village were
collected from the Libyan Centre of Meteorology and
Environmental Studies, and analyzed using (MATLAB/ Simulink)
in order to determine the average wind speed and the wind power
during full year. The wind speed data available at the Libyan
Centre is for year 2005, which measured by using a tower rise of
50m for twelve months each 10 minutes for a 24 hour average.
Figure (4) shows the change in wind speed throughout an entire
full year. It is necessary to note that the maximum value for wind
speed is around 22m/s. While calculating the arithmetic average of
wind speed found equal to approximately 7.2m/s

M
(=
T

-
=N

-
=

5

wWind Speed (m/s)

Jan Feb Mar Apr May Jun Ml Aug  Sep Ot Nov  Dec
Time(s)

Figure 4. Change in wind speed during an entire year

The wind power throughout a full year is shown in Figure (5), and
it is interesting to notes the wind power increases and decreases
when the wind speed increases.
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Figure 5. Change in mechanical power one year (kw/m?)

For February 2005, the highest wind power value is during the
middle of the month as seen in Figure (6),
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Figure 6. Change in wind power (kw/M? ) In February

And it can be calculated using the following equation:
P

P=®D (8)
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Where, p is air density, P is wind pressure, T is temperature, R =
0.286 KJ/ (Kg/k) for the air.
The wind power density is derived using:

%zO.S*p*V3 9)
Where, P is power, A is the area, and V is the wind speed. Power

that will be extracted by the wind turbine is derived using:

Z = Cp.0.5%p* V3 (10)

Where Cj, is the power coefficient of the rotor.

Load Demand for village

The consumer’s loads data are collected by using two general
methods, direct loads reading for 24 hours, or building space
calculation (see [5] ).

Matlab results for consumption of thirty homes are shown in figure
(7). The peak load was 170 kw. The variations of the loads are
observed during an average day where, the daily energy
consumption is relatively low during times day. Significant
variations are between the daytime peak loads and the minimum
night-time loads.

50

0:00 4:00 8:00 12:00 16:00 20:00 0:00
Time of Day
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Figure 7. Daily load curve of the village

Test system description

Figure (8) shows a typical high penetration HWDS. The idea is to
supply the maximum portion of the load requirements from the
intermittent source of wind, while supplying quality electrical
power.
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Figure 8. Block diagram of the hybrid generation system

Case 1: Change in wind speed with a constant load

The data of changing wind speed were applied, while the load is
fixed and close to the highest value (170kw) which supplied by
using diesel source until wind energy system connected after 4
seconds. Figure (9) shows the changes in wind velocity, where it
was 8m/s in the 5" second and rose to reach 8.3m/s after wards. In
the second 13" the wind speed decreased to 5.6 m/s. Then it is
increased again to its highest value which is 9.3 m/s in the 22%
seconds. At the second 24th the wind speed decreases to 8.6m/s.

265 Copyright © ISTJ A% ghaa aaal) (368a
3,3.'\3’.'\3\3 ?3""“ @3.\1\ M



International gty p i g
Science and Technology Journal Volume 19 3l Iersstns e s Tehasogy Jours

Rl ashall Ay Ayl October 2019 i) ISTIJ/&

Then the wind speed increased again to about 8.9m/s and remained
as a non-fixed speed.
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Figure 9. Wind speed input to the hybrid system (case 1)
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In Figure (10), its shown that the wind turbines output with a wind
velocity of 8m/s is about 105kw, while at 5.7m/s it is around
40kw. When the wind speed is at 9.3m/s, the power is about
157kw. After that, the wind speed at 8.8m/s has an output of about
147kw, and the last wind speed of 9m/s has a power of around 150
kw. When there is not enough wind, the wind energy conversion
system’s output will be below its rated power and the remaining
power will be provided by the diesel system in order to maintain
the grid frequency at 50 Hz. When the wind speed reaches 10 m/s,
the wind energy conversion system is supplying the total load
demand, and the synchronous generator just plays the role of a
synchronous condenser providing only reactive power.
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Figure 10. The real power differences between a diesel and wind energy
system

The reactive power variation between the diesel and the wind
energy conversion systems for the given wind conditions are
shown in Figure (11). It can be noticed that the reactive power
required by the induction generator and the inductive components
of the AC load is provided by the wind generator and diesel
system. Therefore, the required Supplement is met by the
synchronous generator of the diesel system and when there is
sufficient wind, the induction generator is driven by the wind
turbine and this supply the active load.
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Figure 11. The diesel system’s and wind energy system’s reactive power
variations

Figure (12) shows a slight decrease in the voltage when the wind
speed is at 5.6 m/s. The wind speed is not constant, but the voltage
value remains approximately constant. When the wind energy
conversion system is switched into the hybrid system, a large
voltage dip of approximately 80% occurs which is due to induction
machine present in the wind energy system.
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Figure 12. Hybrid system voltage
268 Copyright © ISTJ A% ghaa aaal) (368a

@iﬂu”h.ﬁf\.gj.mﬁyﬂ



International gty p i g
Science and Technology Journal Volume 19 3l PR S— > Q
Rl agtall g Alsal October 2019 5 IST I/'\

Figure (13) shows how the frequency increases when the load
demand is lower than the power output of the hybrid system. By
this time, the additional load absorbs some of the power and this is
dependent on the frequency error signal received by the frequency
regulator from the system in order to push back the frequency to its
set point of 50 Hz. The additional load will increase or decrease
depending on the Pre signal received from the frequency regulator.
This is done in order to complement the total system load that
matches the system’s frequency. We can also notice that the
frequency regulation may depend on the loading of the induction
machine and that is determined by the level of penetration of the
wind energy in the hybrid system.
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Figure 13. Hybrid system frequency

Case 2: Constant Wind Speed and Changes in the Load

In this section, the wind speed are constant, while the load is
varying between the highest value and the lowest value as shown
in Figure (14).The input wind velocity remains constant at 7.2 m/s
and load demand changes from 40kw but increases gradually to
reach 100 kw. Again, the load will increase to reach 170kw. There
is a variation between the daytime peak loads and the minimum
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night-time loads. The diesel supplies the total load demand along
with the wind turbine.
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Time of Day

Figure 14. Daily Load

Figure (15) represents the drop in the real power output of the
diesel system, when the wind turbine is connected and starts
supplying some of the load at t= 4 seconds. As the wind speed of
7.2 m/s, the wind turbine is capable of producing an output power
of 78.3kw. The remaining load is supplied by the diesel. As the
load demand increases from 40 to 170 kw at t= 20seconds, the
diesel picks up the rest and the load and its output reaches to about
91.7 kw. While the wind turbines output is constant, the additional
load increases a little bit so that the frequency can be maintained at
50 Hz. When the load is at 40kw, the diesel output’s real power is
Okw and the wind turbine still keeps its output constant at 78.3kw
and is supplying the load demand, as the wind speed is kept
constant at 7.2m/s.
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Figure 15. The diesel and wind energy system’s real power output with
load variations

Figure (16) shows the reactive power supplied by the diesel and
the wind energy systems to the load. Whenever the reactive power
required by the wind energy system is higher, then the difference is
supplied by the diesel.
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Figure 16. The hybrid system’s reactive power with load variations
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Figure (17) shows the voltage at the AC load terminals which is at
its reference value of 400 volts, except changing load conditions,
when there is drop voltage.
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Figure 17. The hybrid system’s voltage at load terminals

In Figure (18), the frequency remains at its reference value of 50
Hz, except during the switching ON of the wind energy system
which occurs in parallel with the diesel system at t = 4 seconds. At
this time, the load shared by the wind energy system causes an
increase in the diesel speed which was previously at its rated
output power. The frequency there by increases, but it comes back
rapidly to 50 Hz, which is its set point, due to the frequency
regulator that increases the varying additional load respective to
the frequency error signal. In t =8 seconds, the load increases from
40 kw to 100 kw and then to 170kw. At this point, the frequency
regulator notices that there is a slight decrease in the system’s
frequency, and asks the varying additional load to decrease its
resistive load correspondingly in order of the frequency to recover
to its set value. At t = 18 seconds, the load increases to 50 kw, and
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is supplied by the wind energy system and diesel. When more than
0.60% of its output is occurring at a wind speed condition of
5.6m/s, the frequency tends to decrease, but it is drawn back by the
frequency regulator to its reference value of 50 Hz.

Frequency (Hz)
(4] (4]
o
. )
I

499
49.8 ' L ! '
5 10 15 20 25
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Figure 18. The hybrid system’s grid frequency
Conclusion

In this paper, an alternative solution to fossil fuel system for
remote area is introduced, where the hybrid system that combined
different electrical power energy is chosen as a possible solution.
The simulation results show that the hybrid generation system can
be considered as a reliable power source. In particular, the ability
of the wind energy conversion system in picking up the load
whenever the wind is exhibited, and the ability of the diesel system
as a backup generator in meeting the load whenever there is not
sufficient wind. Also the simulation results show that the
frequency regulator can maintain the system frequency at the
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prescribed value (50Hz) during almost the entire period of
operation. This paper concludes that wind energy is a promising
choice to reduce the dependence on oil in Libya. It is also
preferable because it reduces the inside expense in the country.
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Abstract

Smart devices have become commonly used in people’s daily life.
Systems, apps, and websites are growing every day. Therefore,
user interfaces are designed to attract and interact with the user in a
specific pattern. That’s why the human-computer interaction
(HCl)community has committed to guiding the user experience
and user interface(UX/UI) designer to deliver the user’s needs.
Understanding of the importance of studying human values in
computing especially HCI area and UX/UI designing level will
contribute to providing user’s needs in an ethical way. The key
question of this research is how designer can come up with a better
design under the human values’ framework. This paper includes
background info of dark pattern such as its history, strategy, and
different types. Moreover, it briefly covers and talks about the
big-picture influence of dark patterns and highlights how creating
user interface could be better under human values framework by
focusing on user’s need. We identify how designers should be
responsible for their actions then we describe the factors that
contribute to an ethical design by focusing on the role of the
designers that are playing and addressing ethical concerns.

Keywords: dark pattern, human value, Ethics,UX/UI design, HCI.

Introduction
In today’s life, people spend most of their time in front of the
screen of computers or smart devices interacting with the online
world. With huge growth of websites, people are not aware of
underlying design that used to direct the attention to what
companies want which means by other word dark patterns (Maier,
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2019). A dark pattern tricks a user into performing unintended and
unplanned actions depend on a perverting interface pattern design.
More generally speaking, a dark pattern depicts a determined
solution for investing and cheating users in a generic
form. Additionally, lately, there are many studies on a human
value in computing (VIC) in the area of human-computer
interaction (HCI) which supports the importance of the value in the
computing world. Value can be defined as anything influences our
decision. Schwartz defined value as “core conceptions of the
desirable within individuals and society that serve as standards or
criteria to guide not only action, but also judgment, argument,
evaluation, and choice” (Schwartz, 2005). Therefore, in this paper,
we argue that why the designer isn’t aware of the human values in
the process of designing and developing the user interface by
studying and reviewing previous research done in this topic.

Background knowledge

Dark pattern Definition

Dark patterns are the misleading of the user in UX and Ul
interaction, this way makes the users do what they do not need to
do. The term dark Patterns was first defined by HarryBrignull who
was the London —based UX designer (PhD Cognitive Science) in
August 2010(Arushi, 2018). According to the registration of dark
patterns organization website, He defined it as, “a user interface
that has been carefully crafted to trick users into doing things, such
as buying insurance with their purchase or signing up for recurring
bills”(Harry, 2010).

Companies and dark patterns
Dark patterns quickly spread widely in the world of UI/UX
design. Most of the companies have become dependent on it to
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make money by attracting users and misleading them to do things
they do not want to do. Said Maier about how the companies trick
users, they “direct the attention to whatever a company wants the
user to see or alternatively distract the attention from things meant
to stay hidden” (Maier, 2019).

Types of dark patterns

Designers may use different types of dark patterns depend on how
they want to trick users;these types are shown in tablel.

Tablel. Types of Dark Patterns, quoted from(Harry, 2015)
Type of Dark Pattern  Description

Bail and Switch Youset out (o do one thing, but a diflerent, undesirable thing happens instead.

Disguised Ad Adverts that are disguised as other kinds of content or navigation, in order to get you to click on
them.

Forced Continuity When your free trial with a service comes to an end and your credit card silently starts getting
charged without any waming. In some cases this 1s made even worse by making it difficul! to cancel
the membership.

Friend Spam The product asks for your email or social media permissions under the pretence it will be used for a
destrable outcome (e.g. finding friends), but then spams all your contacts in a message that claims 1o
be from you.

Hidden Costs You get to the last step of the checkout process, only 1o discover some unexpected charges have
appeared, e.g. delivery charges, tax, elc.

Misdirection The design purposefully focuses your attention on one thing in order to distract your attention from
another.

Price Comparison The refatler makes it hard for you to compare the price of an item with another item, 50 you cannol

Prevention make an informed decision.

Privacy Zuckering You are tricked into publicly sharing more information about yoursel than you really intended to.
Named after Facebook CEO Mark Zuckerberg.

Roach Motel The design makes it very easy for youto gel into a certain situation, but then makes it hard for you
10 get out of it (e.g. a subscription).

Sneak info Baske! You attempt to purchase something, but somewhere in the purchasing journey the site sneaks an
additional item into your basket, often through the use of an opl-out radio button or checkbox ona
prior page.

Trick Questions Yourespond o a question, which, when glanced upon quickly appears to ask one thing, but if read

carefully, asks another thing entirely.
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Dark patterns strategy

The five categories which are nagging, obstruction, sneaking,
interface interference, and forced action as shown in figurel. Each
pattern category has a specific task for instants, the obstruction
category is defined as “making a process more difficult than it
needs to be, with the intent of dissuading an action” (Gray, 2018).
Then, tasks are deliberately made harder for the user.

INTERFACE
NAGGING OBSTRUCTION SNEAKING INTERFERENCE

Mangapoces moredifioutt | Atemptig o hide, dlsguis, o Manipulton ofthe Lser
than tneeds b be wih telythe divulaing of interface that preggs certan
the ntert o dssuading ifomnition thatis adtiors over ctbes

interections felevarttothe user
INCLUBES: INCLUDES:
Rigmul "ored Contnuty"Hicden Hidcen o rmeton, Frseketion,
(" Sneak into Basketand Bt and

uf any
niemeite Cumercy St

Figurel. Dark Patterns strategy, quoted from (Gray, 2018).

Related work

Over the last view years, design research has primarily
focused on conceptual understanding of dark patterns, the dark
side of design and approach to improve privacy protection on
designing.
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User-centered Design is a method or design process in which
the designer focuses on users’ needs (Mulvenna, 2017). In this
method, the users are involved in every design process to create a
high-quality product that takes into account the user's need.
However, the designer focuses more on the company’s needs.
“Many of the UCD (User Centered Design) concepts have since
made their way into usability standards certified by I1SO5, IEC6
and the FDA?7, which are used to disseminate best practice
principles and, in some cases, enforce UCD adoption. While these
types of perspectives are useful for creating more functional
designs, they do not explicitly consider how to consider or
incorporate ethical aspects” (Mulvenna, 2017).

Ethical considerations

Ethics and values are an important part of the field of human-
computer interaction (HCI). Moreover, the awareness of its
importance is increasing very rapidly. Even Though designers are
aware of the value of design ethics, they are experiencedifficulties
in accommodate the ethical guidelines(Mulvenna, 2017).

According to Mulvenna “An understanding of ethical
implications in system engineering is crucial as there have been
many cases where ethical norms have been violated to manipulate
the behavior of users through approaches based on nudge theory or
persuasive technologies” (Mulvenna, 2017).

Focusing on ethical awareness and design education based on
the concept of ethical mediation is needed. In the field of HCI not
only design study is increasing but also the study of values and
ethics is rapidly increased.

Even though, everybody is aware of ethical design importance
“little research describes the ethical engagement of design
practitioners on the ground and on its own terms” (Colin, 2019).
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In addition, explained Colin about ethical engagement with
design “the pragmatic and situational role of ethics is still
underdetermined and undertheorized in the design and HCI
literature” (Colin, 2019).

As Friedmanetal (Chivukula, 2019) have mentioned a list of
ethically-focused human values, such as ownership, privacy,
accountability, freedom from bias, trust, autonomy, usability,
informed consent, and human welfare. These values present a
significant beginning step for future objective work on the ethical
nature of design practice. Currently, certain methods provide
designers support for dealing with values in the design such as
Value-Sensitive Design (VSD), Values at Play, Value Levers, and
In-Action. The Value-Sensitive Design (VSD) is the most
inclusive frameworks developed to address the case of values in
design practice (Fansher, 2018). Batya Friedman is defined (VSD)
as “a theoretically grounded approach to the design of technology
that accounts for human values in a principled and comprehensive
manner throughout the design process” (Gray, 2018). However, in
the VSD record, there is a critiquing because of its inappropriate
leading in informing value classifications, selecting appropriate
empirical instruments, and ordering of the design process. But,
continually interesting by using this method is still showing to
build value-discovery and posterior act into the design stages in
computer human interaction. VSD look the best methodology
however it is empty in terms of real implementation. Various
methods  provide designers support for dealing with
values Nevertheless “few of these methods or approaches provide
insight into design” (Chivukula, 2019).
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Privacy and Dark Patterns

One of the humans' values aspects is trusting, so the user
needs to interact with security and privacy online patterns. As
(Bosch, 2016) mention “Analogously to privacy patterns, privacy
dark patterns can be collected in special repositories to facilitate
easy access and retrievability for users and to develop
countermeasures. Patterns are usually documented in a formalized
template to enable system developers to easily reference and use
them. Common fields in such a template include the name of the
pattern, the problem the pattern is solving and references to related
patterns.”

Thus, prevalent building blocks that are used by service
providers to trick and betray their users exist. Some service
providers deal with recurring patterns to gather the collection of
personal data from their users. Moreover, these building blocks are
used unintentionally, simply shaping usage of privacy anti-
patterns, but without any malignant intent (Bosch, 2016).

For example, bad default in dark pattern is used in social
networks or applications that provide a form of a user account.
Like these accounts that users creating at a service provider, the
default choices are most often unconsciously picked up and
sometimes the users do not look through all the options. Therefore,
they are sharing their personal information without knowing. The
graph in figure2 shows an example on bad default on Facebook.
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Figure 2: Facebook default settings from 2010. The graph shows
which information can by default be accessed by you, your Friends,
Friends of Friends (FoF), all Facebook users (FBU), and the whole

Internet (Inet). For the source and more details, we refer to
http://mattmckeon.com/facebook-privacy/quoted from (Bdsch, 2016).

Our Approach

To suggest a framework for the value of Ul/UX design away
from dark patterns, this framework is based on a literature review.
We consider the problem from different angles as a part of a
holistic approach. First, we survey existing literature review on
dark pattern design, reverse dark pattern strategies, adapt some of
these ideas and extend them. Second, we include a point of view
on ethical design concepts. Previous work that was done by (Gray,
2018) in his paper(The dark (patterns) side of UX design ), he
has identified different frameworks for interacting with ethics and
values (e.g., VSD) However, these frameworks have not any effect
on the designers’ work. The motivation of this study is that human
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values should be successfully translated into UX/UI design. We
seek to provide an account of ethical considerations in Ul/UX
designer, depending on these previous studies and efforts to more
fully describe the rich contexts in which ethical concerns
emerge design processes. Our goal is to disclose and describe the
factors that contribute to the ethical design by focusing on the role
of the designers that are playing and addressing ethical concerns.
We propose the following principles that must be considered as the
sustainable points for ethical design: putting user needs first Which
are summarized in the following, security and privacy for user
data, practicing honest design, respect, users have the right to
understand the product and choose whether they are going to
interact with the product or not and finally make everything clear
to the user and no cheating. Ethical design principles guard
designers against dark pattern phenomena and it'sthe designer's
responsibility to take care of it. We have outlined the user needs
that should be emphasized as a framework for values in
UI/UX design in real practice in the following hierarchical model.

Convenient

Usability

Reliability

Privacy

Figure 3: shows the user’s need, most fundamental needs at the
bottom of the hierarchy
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This hierarchy that shown in figure 3 illustrates the most
fundamental needs of the user that must be taken in consideration
when designing user interface and user experience to avoid dark
pattern. We have put the privacy in the bottom of the hierarchy to
emphasis on the importance of it to the user as the first need.
Reliability, the design must be intended to function what is
required without trick. Usability is an important part of user’s need
means the design must be easy to use, understood and clear.
Convenient, making the design saves the user time and effort is the
last but not least elements in the hierarchical that represents the
users’ needs.

Thus, when the designers consider ethics and values in the
designing process the dark patterns will be white patterns that help
and guide users instead of tricking them. The benefit may not only
be for the user but it can be beneficial to everyone the company
and users as understanding their needs more. Consequently, in this
manner, we can call it a white pattern. The white pattern can make
more money too but in an ethical way.

Discussion and Conclusion
We have described the content of ethics in designing that
had been done in previous studies. Potentially, these examples
would be mined for ethics education in HCIL.Synthetic work is
needed to compare the ethical phenomena impacting Ul/UX design
and extant methods or ethical frameworks to identify deficits or
opportunities for further research.

Even Though there are remarkable gaps in involving for value
discovery, guidelines for a better understanding of relevant values
and exploration of specific values, proposed several methods and
developed values framework might guide us to how the studying
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values and ethics have been necessarily developing the design of
user interface.

Privacy dark patterns are very important when users set their
personal information while they are creating accounts in a certain
app. We believe that a value like trust is the most important value
that most users consider or care about it, especially when they
interacted with websites, apps and social networks every day.

While we have begun this process by identifying dark patterns,
its type and strategy that used in dark pattern in this and prior
work, more research is needed to determine actionable methods to
activate ethical awareness in everyday UX/UX design. Through
our research there are many studies mention and raise awareness of
ethical considerations in the design, however, this awareness has
not generally led to increased ability on the part of UI/UX designer
to work or act in an ethically-aware manner, despite numerous
existing methods and frameworks.

In this research, we have examined previous work regarding
ethics in UX/UI design. Based on our exploring in the previous
studies, dark patterns are in a huge conflict with the concepts the
designers believe. Some responsibility is not only in the users but
also on the designer not because they are bad designer but because
they are doing their task the best defines to be aware of them. The
designers need to pay attention to their clients’ business objectives,
making sure they are not contrary to the principles of ethics.
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ABSTRACT:
In order to survive and continue in the commercial market for
companies to be able to develop, change and overcome all
obstacles to compete, to achieve these goals should make further

efforts in the management of personnel and human resources. To
continuing development in these companies and to maintain the
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levels it has adopted the efficiency of the training programs and
development of human resources to train its staff to acquire the
skill. This paper will concentrate on implement the approaches of
human resource to improve the current situation of the Petro-
Mechanical Technology Company (PTC).

Although PTC is successfully in many ways, the company also
lacks in some areas of Human Resources Management need
improvement.

Keywords: Human Resources, Leadership, Training, Motivation,

Introduction:

Human Resource Management (HRM) is the strategic and
coherent approach to the management of an organization's most
valued assets the people working there who individually and
collectively contribute to the achievement of the objectives of the
business. In simple case sense, HRM means employing people,
developing their resources, utilizing, Maintaining and
compensating their services in tune with the job and organizational
requirement.

Petro-Mechanical Technology Company is a medium size
manufacturing company in Libya providing services to Libyan
industrial sectors since 1997. The company has about 150
employees and uses up-to-date machinery technology. However
the company faces some human recourses issues which is cause
company poor productivity and people immigration, the primary
HRM problems that the company faces are motivation and
selection & training. As it pertains to motivation, also luck of trust
between employees and the company leadership.
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This study will focus three concepts of Human Resource
management at PTC particularly leadership, teamwork, training
and motivation as a way to approach the company goals and
objectives.

LITERATURE REVIEW.:

Human Resource Management Concept

“Human Resource management refers to the administration of
human resources firms. Although all managers are involved in
supervising people the human resource manager has the primary
responsibility for coordinating the firm's human resource activities.
These activities are expected to contribute to the survival and
effectiveness of the organization.” (Cherrington 1995)

According to (William R. Tracey), in The Human Resources
Glossary defines as: "The people that staff and operate an
organization”, as Contrasted with the financial and material
resources of an organization. Human Resources is also the
organizational function that deals with the people and issues
related to people such as compensation, hiring, performance
management, and training. A Human Resource is a single person
or employee within your organization.

1- Leadership and team work
1-1 Leadership
Leadership is the process in which an individual influences other
group members towards the attainment of group or organization
goals.
According to Alan Keith of Genentech who said "Leadership is
ultimately about creating a way for people to contribute to making
something extraordinary will happen."

(Kouzes, J., and Posner, B.2007)
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There are many factors that should be present in any organization
in order to get success, such as communication, motivation,
employee's skill...etc., but all of these factors will moved out
without good leadership.

Leadership and team working are very important and affected
elements, in organization successful. Employees are influenced by
their leader's behaviors and usually try to follow their leader's
behaviors. Leader's tasks are control, advice and lead the
employees in their organization in order to achieve the company's
goal. A different leader has different vision, so from that the better
leader who is better or more competent of dealing with the new
and immediate situation. (HT Graham & Bennet, 1992)

1-1-1 Leadership Behaviour

Four main leadership styles of behaviour are:

Concern for task: The extent, to which the leader emphasises high
levels of productivity, organises and defines group activities in
relation to the group's task objectives.

Concern for people: The extent, to which the leader is concerned
about his or her subordinates as people- their needs, interests,
problems, development...ctc.-rather than simply treating them as
unit of production.

Directive leadership: The extent to which the leader makes all the
decisions concerning group activities him-or herself and expects
subordinates simply to follow instruction.

Participative leadership: The extent to which the leader shares
decision making concerning group activities with subordinates.
(Barbara Senior, 2002).
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Leadership Functiong

Task, team and
individual needs
are all essential

Deming Cycle
* Plan
* Do
¢ Check
¢ Act

Figure (1) :(Leadership Functions (module notes)

1-2 Team work

“The team work is the definition of cooperative members of a
same group working together to obtain the same goal.”
(businessknowledgesource.com, 2010)

“All teams are groups, but groups do not necessarily behave as
teams. The defining characteristic of a team is that its members co-
ordinate their work in order to achieve group objectives. Within a
team there will be a high degree of group cohesion, much
interaction, mutual support and shared perception of issues. Team
members will be willing to interchange roles, share workloads and
generally help each other out. Typically, each team member will
hold other members in high regard, and will experience much
satisfaction from belonging to the team.” (Graham &Bennett,
1998)
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There are several benefits which the company gains from team
work, the benefits are;

Team work maximizes the organization’s human resources. Each
member of the team is coached, helped, and led by all the other
members of the team.

There are superior outputs against all odds. This due to the
synergistic effect of a team-a team can normally outperform a
group of individuals.

There is continuous improvement. No one knows the job, tasks,
and goals better than the individual team members. To get real
change, you need their knowledge, skills, and abilities.

Personal motives will be pushed to the side to allow the team
motive to succeed.

The Need for Real Teams  cue

Trust
Total Trust
Required
Working
group
mode
Functional T
skills only
MNoac
Required
, Uncertainty
2009 FRA Session 05, Selecting and Empowering Teams, slide 2 of 44

Figure (2): (The Need for Real Teams (module notes)
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2- Training and development

Training is the systematic development of the knowledge, skills
and attitudes required by an individual to perform adequately a
given task or job. Systematic training is training which is
specifically designed to meet defined needs. (Michael Armstrong,
1988)

2-1 The benefits of training

The speed of learning, systematic training should achieve reduced
learning time and higher skills levels thereby reducing learning
cost

Improved performance of existing employee, Job incumbent can
through training can up- date and improve their work performance

Decreased supervision, A well trained work force should require
less supervision and allow increased delegation

A more flexible workforce, Training can increase the range of
skills of its employees so that employees can cover for absent or
sick colleague or rotate jobs for various purposes

To ensure for succession, To prepare people within organisation to
fulfill its future needs for supervisory and managerial succession at
all levels

Improved company morale,An organisations which views training
as essential ingredient in caring for developing its employees is
likely to be one with high morale. (Molander, C. 1989)

2-2 A systematic approach to training

A systematic approach to training is one which is planned to meet
defined training objectives. It includes three main steps:
The assessment phase which focuses on the training needs and
training objectives of organization.
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The training development phase which is to do with how the
training objectives to be achieved

The evaluation phase which tries to answer two questions. The
first is how far the original training objective have been achieved
and the second how valid the original training objectives for the
needs of organisation. (Molander, C. (1989

®ooe

Figure (3): The sequence of training

3- Motivation

“The activities of organization can be only achieved through the
combined efforts of its members. The relationship between the
organization and its members is controlled by what motivates them
to work and the fulfillment they gain from it. The managers need
to understand how to obtain the cooperation of staff and direct
their performance to achieving the goals and objectives of the
organization. The manager must know how best to motivate staff
so that they work willingly and effectively”

Motivation is the degree to which an individual wants and choose
to engage in certain specified behavior:

Motivation is typified as an individual phenomenon. Every person
is unique and all the major theories of motivation allow for this
uniqueness to be demonstrated in one way or another.
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Motivation is described, usually, as intentional. Motivation is
assumed to be under the worker's control, and behaviours that are
influenced by motivation.

Motivation is multifaceted. Arousal and the force of an individual
to engage in desired behaviour.

The purpose of motivational theories is to predict behaviour.
Motivation is not the behaviour itself, and it is not performance.
Motivation concerns action, and the internal and external forces
which influence a person's choice of action.

(Mullins, L,2007)

Model of Motivation  rorer and Lawier

;{_/;ei\.ed
Value of

Rewards

\ |

EffortHH Performance ’7

Extrinsic
rewards

Intrinsic
Rewards

Perceived
probability that
effort will result
in performance

Satisfaction

Role Perceptions

Perception of demands,
of job and most expedient

Perceived

probability that o
performance will way of doing job Perceived
FESUIt i b equity of
desired reward rewards
R Session 8, MOT, Perfrmance and Motivation 35

Figure (4) :(The Performance Cycle (module notes)

DISSCATION:

The primary PTC problems that the company faces are
motivation and selection of training. As it pertains to motivation,
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the company must work hard to regain the trust of employees. If
employees do not trust the leadership, they will not be motivated to
perform. Not only do motivated employees to do their best, but
the productivity of the company will increase with the proper
motivation because employees have the energy they need to be
creative and innovative.

Selection of training programs is also a major factor that PTC must
address. When there is not proper selection and training the end
result is usually the production of products that are inferior to the
products produced by the competition. These problems are a
direct result of is not performing well. However, To investigate the
current situation of PTC company, a SOWT analysis was
conducted as shown below. The data and information based on
documented reports from both Quality and Training departments,
also interviews with the production, quality and training mangers
departments.

SWOT Analysis is a “technique for analysing the internal and
external environments of an organisation through the identification
and assessment of its Strengths, Weaknesses, Opportunities, and
Threats. SWOT analysis entails a distillation of the findings of an
internal and external audit which draws attention, from a strategic
perspective, to the critical organisational strengths and weaknesses
and the opportunities and threats facing the organisation.(Kotler et
al, 2005).

SWOT ANALYSIS OF PTC:

Strengths:
e The largest company in the field in Libyan market.
e Good workforce experience and equipment in the field.
e The company has strong position in Libyan market.
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e The company has a good distribution channels in Libya.

Weaknesses:

e The company had a problems in management and
leadership which is made his reputations down.

e Limits to technology changes.

e The company profitability currently is low due the
management issue .

e Human recourses issues due to motivation rolls and
training programs

Opportunities:

e Local market trust.

e The company annually invest is large which make chances

to new developments.

e Libyan government supports.

[ ]
Threats:
the pricing change in overall field market.
Private competitor in the market appears.
New Libyan government regulation in industrial field.

e Workforce immigration.
Clearly, much argument was revealed by analyzing the current
situation of PTC in its human resource management. There were
many damages that occurred under previous leadership of the
company and its employees were suffered as a result. The team
members do not trust one another, moreover, there is no
motivation strategy, no desire to create and develop ideas and
product. Right time in PTC employee development & training has
been a tradition, also, there is not proper selection of training
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which is end result is usually the production of products are lower
to the products produced by the competition. Moreover, The
danger is that productivity is suffering due to the company people
feel that they are not receiving the reward that ~ they deserve.

Results:

The PTC new leaders should have that behavior mentioned
above (task, team and individual needs) to achieve the
company objectives. And to be effective

The trust and cohesion amongst team members is also
essential as their entire HRM strategy hinges upon
teamwork.

Selection and kind of training is a major factor that TPC
must address. Keeping up with new technology, PTC
today has to add E-learning & virtual classroom
Pursuing higher education through the degree assistance
program.

It is important for the PTC company to assist its employees
in becoming more intrinsically motivated and utilized its
rewards in moderation ways which is value their employees
performing.

Ensuring communication in all company levels will helps
the company solving above mentions problems.

Creating and setting a good work environment in which
people are enabled to perform to the best of their abilities is
critical and important task for the company new
management.

Empowering people is key factor for top management for
eliminating some of the company resources issues.
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Putting forward planning strategies based on internal
factors and external factors which is involved or influenced
the company business should be taken into account in order
for the PTC to maintain a strong position.

Conclusion:

“Although PTC is extremely successful in their field, the
company also lacks in some areas of productivity and some
areas of Human Resources Management need improvement
due to the leadership behavior. The paper will present clear
understanding of Human Resource Management and will
concentrate on implement the approaches of human
resource to improve the current situation in PTC.” This
study is Providing further information and knowledge
using SWOT tools will help the company top management
in improving the application of new technologies and
evaluate its industrial situation compared with its
competitors.

Implementing such Human Resources Management aspects
would play an imperative role in changing PTC culture and
improving the work environment for both sides top
management and staff. PTC staff should be provided with
more knowledge and technical expertise through

a selection and training programs to enable the company to
achieve higher quality in this areas including certified
technical courses programs . in addition, It is important for
the company to assist employees in becoming more
intrinsically motivated. This means that rewards can be
utilized but they have to be used in moderation in order to
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prevent its employee form immigration also continue
competing in the local market.

e Finally, top management should have commitment to
change the current situation and understand that this change
will be beneficial for all making great effort to obtain high
result.

e The company should train and motivate their employees to
improve their skills to obtain quality improving in order to
reduce defect and achieve customer loyalty. empowering
people Communication and skilled staff should be
improved in order to gain sharing of information between
all levels in the company also to achieve its objectives.
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Abstract

people with speech disabilities use sign language based on hand
gestures with certain movements to represent the language in
which they speak of gesture in sign language, a movement defined
by hands, with a cross finger shape. This project aims to turn the
hand gesture through electronic devices into a conversation to
make communication between people with special needs and the
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general public in this paper. A practical system has been developed
to allow Deaf people to use a device to talk to ordinary people. The
device consists of a wireless glove with flexible sensors and an
accelerometer. These sensors feel the movement of the hand and
fingers ,then programmed by the Arduino uno microcontroller.
This microcontroller will translate these movements from hand to
English speech stigmatization and also there is electronic display
gives text to the corresponding gestures and outputs the sound in
English. The practical application of the device provides an
effective means of communication for both the deaf and mute and
ordinary people and reduce the gap between them where this
design have been tested and it gives a good results .

I. INTRODUCTION

Speech is the basic means of dealing with people and
communication between them. Therefore, a person who suffers
from a lack of hearing ability or loss of hearing does not have good
communication with people, and society naturally which leads to
isolation, especially those with hearing disabilities if born deaf,
they do not speak, and therefore cannot express or communicate
with others where some people imagine when dealing with deaf
and dumb that their ability to understand less than normal human
or that their intelligence is less than normal human. a large
proportion of the deaf and mute have a sharp intelligence and are
characterized by piety not as many people think that their thinking
is limited on the contrary ALLAH blessed them with a quick and
intuitive way to compensate them for the senses they lost it.

In recent years, there has been a rapid increase in the number
of people with hearing loss and inability to speak. When a person
talks to a normal person, he finds the average person difficult to
understand and asks him to show gestures to his needs people have
their own language to communicate with us the only thing is that
we need to understand their language. The signal which used by
deaf people, is a communication skill that uses gestures instead of
sound to convey at the same time the combination of hand shapes,
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directions, movements of the hands and arms smoothly but in most
cases ordinary people find it difficult to understand sign language
and people who cannot speak or lose their ability to speak in some
cases it becomes difficult for them to convey their message within
society. With the technological advance of modern times, people
are increasingly depending on modern coping techniques, or dumb
people who need to use them to help them overcome everyday
difficulties and help them integrate socially and professionally.
Deaf people have been in desperate require various assistance to
do their work so that they are able to do so more easily and
accurately. [1]

Where technology has become one of the basics human life
and designers have invented an integrated circuit called Arduino.
In this technology, everything could be control remotely where
circuit of Arduino uses some type of programming compatible
with the remote sensor control. This invented technology allows
many perspectives for the electronics programmer. Arduino is
mainly used to design interactive Electronic-projects or designed
projects to build different environmental sensors. Sign language is
the only communication tool used by deaf people to communicate
to each other. However, normal people do not understand sign
language, and this will create a large communication barrier
between deaf people and normal people. In addition, sign language
is also not easy to learn due to its natural differences in sentence
structure and grammar. Therefore, there is a need to develop a
system which can help to translate the sign language into text and
voice to ensure the effective communication can be easily take
place in this community. However, this paper will introduce a
design of smart glove that would translate sign language gestures
into speech and text with high level of accuracy for recognizing
gestures. Where, the data-glove approach uses a unique assembled
electronic glove, which has sensors that give us the hand shape.
Most commercial sign language translation systems use the data-
glove method, as it simple to acquire data on the bending of finger
and 3D orientation of the hand using gloves. [2][3][4][5]. The rest
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of this paper will be organized as followed: Section Il presents
some previous studies in technology of sign languages. Section 111
explains the designed system with its tools. In section V the
proposed system setup and implementation will be introduced.
Also it presents the programs and software's which will be used in
the designed system. Section IV the results and discussion of the
proposed system will be explained. Finally, a conclusion and
future work are given in Section VI.

1. PREVOUS STUDIES

Based on Image processing technology, a device that enables
Voice for the mute was made. Basically, the gestures are captured
using webcam and converted into text using Image processing.
This text is then converted to speech using text to speech
convertor. But only alphabets were captured in this device, so
further research was done to search for better devices [6].

The system based on “Two Way Wireless Data Communication
and American Sign Language Translator Glove for Images Text
and Speech Display on Mobile Phone “develops applicative
architecture of hand glove. It records the gestures made by a deaf
and mute people, converts them into a meaningful text and
transmits them to remote areas with help of Bluetooth, GSM-
CDMA and Internet modules. Then GUI successfully transmits
them to an authorized mobile phone and simultaneously displays
the responses transmitted by that phone on the same screen [7].

The device “Sign Language Interpreter Using a Smart Glove” uses
hand gestures along with the facial expressions and the body
language to convey the intended message. The smart glove
recognizes the signing gesture and text representation of the signed
gesture is created. Then text is converted to audio output [8].

The system for “Two Way Communication Between Deaf and
Dumb People and Normal People” uses video processing
approach. Video processing involves frame formation from videos,
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finding region of interest (ROI) and mapping of images with
language knowledgebase. Gestures from real-time video and
mapping it with human-understandable speech. Then natural
language was taken as input and mapped with equivalent Sign
Language animated gestures [9].

A hardware based “Smart Glove with Gesture Recognition Ability
for the Hearing and Speech Impaired” design and implements a
low cost wired interactive glove. It is interfaced with a computer
running MATLAB or Octave, with a high degree of accuracy for
gesture recognition. The glove maps the orientation of the hand
and fingers with the help of bend sensors, Hall Effect sensors and
an accelerometer. The system is modelled for the differently abled
people to help convert sign language to a more human
understandable form such as textual messages [10].

In [11], authors have utilized of accelerometer glove (which is
mounted on each finger) and RBG camera to identify sign
language. The entire limb movement is track with the help of
additional accelerometer on the limb. The author’s model isolates
sign language gestures by using parallel hidden Markov models.
Efficiency is much more than video sensors.

SolankiKrunal in [12], has used flex sensor, microcontroller, DC
and LCD.Movements in hand’s finger causes voltage drop which
is given to the micro controller via ADC.The micro controller
identifies the signal and process word to word to be displayed on
LCD screen. For example, BOY, each letter is process at a time
and it is saved by pressing a button the complete sentence is shown
on LCD.

I11. PROPOSAL SYSTEM

. Block Diagram of the proposed system

The block diagram of the proposal system is shown in the Figure
(1) where the gesture vocalizer mainly consists of sensors (flex and
an accelerometer) placed on the hand of the disabled person and a
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microcontroller to convert the hand movements into audio and
visual data through an audio processing unit and LCD display.
Flex sensors are placed on the glove which converts the parameter
like finger bend hand position angle into electrical signal. At mega
328 controller receive the information data from Flex sensors
where this controller processes these data and then send commands
according to the particular gestures. There are two flex sensors for
detecting bending of fingers. each of them is connected with
ADXL335 which sense the orientation of hand, embedded on the
glove for gesture recognition. The APR33A3 audio processor chip
is used for storing voice and playing back audio messages. To
facilitate communication for people having hearing impairment, an
LCD display is employed which can display the text messages.

Gesture Audio speaker
Flex sensor identification by the " process
flex sensor

AdxI335 Microcontroller
. Gesture 4 LCD
ex sensor identification by

Figure 1 Block Diagram
B. Main components
1. Data Glove
Data glove is a typical hand glove which is associated with two
adaptable sensors along the fingers and thumb where the sensor is
appended to the glove by threading.[2]

2.Arduino UNO
ARDUINO is an open-source computer hardware and software
company, project and wuser community that designs and
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manufactures microcontroller-based kits for building digital
devices and interactive objects that can sense and control the
physical world. The project is based on a family of microcontroller
board designs manufactured primarily by Smart Projects in Italy,
and also by several other vendors, using various 8-bit Atmel AVR
microcontrollers or 32-bit Atmel ARM processors. These systems
provide sets of digital and analog 1/O pins that can be interfaced to
various expansion boards ("shields") and other circuits. The boards
feature serial communications interfaces, including Universal
Serial Bus (USB) on some models, for loading programs from
personal computers. For programming the microcontrollers, the
Arduino platform provides an integrated development environment
(IDE) based on the Processing project, which includes support for
C, C++ and Java programming languages. Arduino Uno (Figure
2.2) is a microcontroller board based on the ATmega328P. It has
14 digital input/output pins (of which 6 can be used as Pulse Width
Modulation (PWM) outputs), 6 analog inputs, a 16 MHz quartz
crystal, a USB connection, a power jack, an in Circuit Serial
Programming(ICSP) header and a reset button. It contains
everything needed to support the microcontroller; simply connect
it to a computer with a USB cable or power it with a AC-to-DC
adapter or battery to get started. You can tinker with your UNO
without worrying too much about doing something wrong, worst
case scenario you can replace the chip for a few dollars and start
over again. "Uno" means one in Italian and was chosen to mark the
release of Arduino Software (IDE) 1.0. The Uno board and version
1.0 of Arduino Software (IDE) were the reference versions of
Arduino, now evolved to newer releases. The Uno board is the first
in a series of USB Arduino boards, and the reference model for the
Arduino platform; for an extensive list of current, past or outdated
boards see the Arduino index of boards. [2] Figure (2) shows
Arduino UNO
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Digital Pins

Heset Bution Srounc Pin

External

Ground Pins

Figure 2 Arduino UNO

3. Flex sensors

The flex sensor is analogue device where patented technology is
based on resistive carbon thick elements. As a variable printed
resistor, they are analog sensors, the Flex Sensor achieves great
form-factor on a thin flexible substrate. When the substrate is bent,
the sensor produces a resistance output correlated to the bend
radius where the relation between the bend radius and resistance is
inverse. Flex sensors are normally attached to the glove using
needle and thread. They require a 5-volt input and output between
0 and 5 V, the resistivity varying with the sensor’s degree of bend
and the voltage output changing accordingly. The sensors connect
to the device via three pin connectors (ground, live, and output).
The device can activate the sensors from sleep mode, enabling
them to power down when not in use and greatly decreasing power
consumption. The flex sensor as shown in the below changes
resistance when bent, the resistance increases to 30- 40 kilo ohms
at 90 degrees. [6]. Figure (3) shows Flex Sensor.

Flat (nominal resistance) mmme—

45" Bend (increased resistance)
90" Bend (resistance increased further) N\

Figure 3 Flex Sensor
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4.VoiceRecord(APR33A3)

APR33A3 has 8 channels through which audio corresponding to
each gesture are recorded the address corresponding to each
channel is sent to the Speaker when the corresponding gesture. The
APR33A series are powerful audio processor along with high
performance audio analog to- digital converters (ADCs) and
digital-to-analog converters (DACs). The APR33A series are fully
integrated solution offering high performance and unparalleled
integration with analog input, digital processing and analog output
functionality. The APR33A series incorporates all the functionality
required to perform demanding audio/voice applications. high
quality audio/voice systems with lower bill-of-material costs can
be implemented with the APR33A series because of its integrated
analog data converters and full suite of quality-enhancing features
such as sample-rate convertor. [13] Figure (4) Shows APR33A3

oPRAZAL =

SPRINAEES s

3G, )
=LnEoMeos

== JPL us

Figure 4 APR33A3

5. LCD 16*2

Liquid Crystal Display screens (LCD) have the ability and
capacity to show all alphanumeric character allowing it to
represent the information generated by any electronic equipment in
an easy way at the screen has a matrix of characters (usually 5x8
points) distributed in one or two or four lines of 16 or 20 or even
40 characters in each line the most common configuration is two
lines of 16 characters each ( 16x2 the first digit indicates the
number of characters per line and the second the number of
lines.[12] Figure (5) Shows LCD.
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VE (Conlrast Voliage)
Register Select

RE 16 Beckigt Catode (Grourd

Figure 5 LCD

6. Speaker

A loudspeaker is a device which converts electrical signal into
audio signal containing alternating current electrical audio signal is
applied to its voice coil, a coil of wire suspended in a circular gap
between the poles of a permanent magnet, the coil is forced to
move rapidly back and forth due to Faraday's law of induction,
which causes (usually conically shaped) attached to the coil to
move back and forth, pushing on the air to create sound waves.
Besides this most common method, there are several alternative
technologies that can be used to convert an electrical signal into
sound. The sound source (e.g., a sound recording or a microphone)
must be amplified with an amplifier before the signal is sent to the
speaker. Speaker or driver type (individual units only) — Full-
range, woofer, tweeter, or mid-range. [13] Fig (6) Shows Speaker

N

Figure 6 speaker

7. Accelerometer (ADXL 335)

Accelerometer (ADXL 335) in the sign talk system is used as
a tilt detector. It has an analog output which varies from 1.5
volt to 3.5 volt. ADXL335 is a three-axis analog
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accelerometer Integrated Circuit (IC), which reads off the X, Y
and Z acceleration as analog voltages. By measuring the
amount of acceleration due to gravity, an accelerometer can
figure out the angle it is tilted at with respect to the earth. [8]
[14].Figure (7) show ADXL335.

7 mm

1.5,

k

d 20. 3 mm
Figure 7 AdxI335

V.SYSTEM SETUP AND IMPLEMENTATION

A. Operation principal of the system

In this paper, flex sensor assumes the significant job the glove is
fitted with flex sensors. along the length of each forefinger and the
thumb. The flex sensors give yield as voltage variety that changes
with level of twist this flex sensor yield is given to the ADC
channels of microcontroller. It forms the sign and perform simple
to advanced sign. transformation further the prepared information
is sent in a remote way to the collector area. in this segment the
motion is perceived, and the comparing yield is shown on LCD
and at the same time a discourse yield is play upheld through
speaker. Figure 8 illustrates Images of the system.[15][16]
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Figure 8 Images of the system.

B. Flowchart of the software implementation

The functional flow of the programme is depicted in the top level
flowchart. After initialising the peripheral ports of the
microcontroller, will enter into an infinite loop. It will first acquire
the analog values from the accelerometer and the set of flex
sensors. This at first being converted to equivalent digital values is
then compared with the prefixed values. The previous values have
been thoroughly researched and experiments on different gestures
using this prototype system by the Authors. The experimental
values obtained are studied based on that table which is designed
to map successful orders with values from 0 to 14. If the
comparison is a success the system will display the corresponding
message in the LCD and play the pre-recorded audio message
through the audio processing unit. Figure (9) shows Flowchart of
the software implementation.[17]
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Define the VO
pin modes

A 4

Initialise analog values of flex
sensors and accelerometer
Initialise the audio playback IC

4

Map the analog
values from 0-9

\ 4

Read the values of
accelerometer and flex sensors

-

Is
the read values satisfies the
reference values

Yes
A 4

Print the
corresponding text
message in LCD

\ 4

Make the
corresponding pin of
audio playback IC low

Y

Wait for the palyback
1o complete

Figure 9 Flowchart of the software implementation

C. connection Tools with Arduino

1. Arduino Uno with the flex sensor

Data glove is equipped with two flex sensors. They are placed on
the thumb and index finger of the hand glove. Flex sensors are
sensors that change resistance depending on the amount of bend on
the sensor. They are analog sensors. They can be made
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unidirectional or bidirectional. Even a little bend of the finger can
be detected. Now the bending of each finger is quantized into 10
levels. At any stage the finger must be at one of these levels and it
can easily determine how much the finger is bent. The binary data
from the flex sensor is then sent to ATMEGA328. Next step is to
combine the movement of each finger and name it a particular
gesture of the hand. Figure (10) Indicates Arduino uno with the
flex sensor.

mmmmmmm
uuuuuuu

Figure 10 Arduino Uno with the flex sensor

2. Arduino Uno with accelerometer

Accelerometer (ADXL 335) in the gesture vocalizer system is used
as a tilt detector. It has an analog output which varies from 1.5 volt
to 3.5 volt. ADXL335 is a three-axis analog accelerometer
Integrated circuit (IC), which reads of X, Y and Z axis acceleration
as analog voltages. By measuring the amount of acceleration due
to gravity, an accelerometer can figure out the angle. it is tilted at
with respect to the earth. By sensing the amount of dynamic
acceleration, the accelerometer can find out how fast and in what
direction the device is moving. the basic function of this device is
to detect the tilting of the hand and sending some binary data
according to meaningful gestures, to the microcontroller which

receives the data and saves them. Figure (11) Shows Arduino Uno
with accelerometer.
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Figure 11 Arduino Uno with accelerometer

3 Arduino Uno with LCD

Flex sensor and accelerometer outputs are sent to the LCD
display (16x2). The microcontroller checks each signal and
compares it with the already stored value. On the basis of this
comparison the microcontroller takes the decision about what
message should be displayed. Having taken the decision, the
microcontroller sent an 8-bit address to the LCD. This 8-bit
address is the location of first character in the message that the
LCD should display. Figure (12) shows Arduino Uno with LCD

Figure 12 Arduino Uno with LCD

4. APR33A3 message recording and playback setup

Speech synthesis is done by an audio processing unit (APR33A3
C2), a MIC, an amplifier circuitry and a speaker. The function of
this unit is to produce voice according to the respective gestures.
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The microcontroller receives the 8-bit data from the flex sensor
and the accelerometer compares the 8-bit data with the predefined
values. On the basis of this comparison, the microcontroller comes
to know that which gesture the hand makes. The last step of the
system is to give voice to each gesture. For this purpose, a speech
synthesizer IC APR33A3 is used.Where this speech synthesizer
has 8 channels through which audio corresponding to each gesture
are recorded. The address corresponding to each channel is sent to
the speaker, when the corresponding gesture. Figure (13) shows
APR33A3 message recording and playback setup.

APR 33A3 SCHEMATIC

Figure 13 APR33A3 message recording and playback setup
5. Arduino IDE

The Arduino IDE is an open-source software used to provide
instructions to micro controller. It provides an environment where
you can write code and upload it to your micro controller. It is
available  for  Windows, Linux and MAC  operating
system  based computers. Figure (14) shows Arduino IDE

ARDUINO

AN OPEN PROJECT WRITTEN, DEBUGGED,
AND SUPPORTED BY ARDUINO.CC AND
THE ARDUING COMMUNITY WORLDWIDE

LEARN MORE ABOUT THE CONTRIBUTORS
OF ARDUINO.CC on arduino.cc/credits

Figure 14: Arduino IDE
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IV. RESULTS

The designed circuit has been connected and tested with many
Hand gesture where the voice was clear for any gesture as shown
in the figures bellows, where Figure (15) shows Gesture Hello

Figure (15) Gesture Hello.

Figure (16) illustrates Gesture Thank You

Thank You

Figure (16) Gesture Thank You.

Figure (17) shows Gesture Sorry

Figure (17) Gesture Sorry.

Figure (18) illustrates Gesture Bye
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Figure (18) Gesture Bye.

VI. CONCLUSTION AND FUTURE WORK

Sign language is a useful way to ease communication between the
deaf-mute community and ordinary people. However, there is a
barrier between these communities with ordinary people where
they have to rely on human translators. Technology helped solve
this problem. In this paper, this technique is used to ease
communication between deaf and dumb people using smart gloves,
where hand movements turn into word so that movement can be
understood. When the device was tested it turned out to be
working well and its experience was previously illustrated with
images in the results section where the defect of the system
designed high cost of flexible sensors used. So the number of
gestures shrinks to four. Completing this proposed work indicates
that these wired gloves can be used for partial recognition of sign
language. In the future, the proposed system can be enhanced with
more than two sensors, since it is better to install the sensor in each
finger. Also the usability of smart gloves can be extended to
another different language. In addition, the design position may be
changed to the shape of a jacket instead of gloves, to be more
reliable.
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ABSTRACT

Natural disasters such as earthquakes, hurricanes, tornadoes, and
tsunamis, as well as human vandalism due to wars and terrorist
attacks can damage or destroy deficient structures in a matter of
seconds. As a result, various strengthening techniques have been
developed. Traditional strengthening and retrofitting techniques
include concrete and steel jacketing are time consuming and labor
intensive and do not always provide the most appropriate
solutions.

The bonding of thin fiber-reinforced plastics (FRP) composites on
the surface of concrete members has emerged as an effective
method to increase both the strength and stiffness of concrete
members. Fiber reinforced polymer (FRP) composites have been
extensively investigated for strengthening, due to its superior
performance. Although a large volume of experimental research
have been carried out and studies have been made during the past
four decades to realize the performance of composite materials as
strengthening/retrofitting for existing concrete structures to
increase their load carrying capacity, there appears to be less work
reported on studying the repair and rehabilitation of damaged
structures.

The present study is conducted to examine the efficiency of
external FRP strengthening systems for repair and rehabilitation of
damaged concrete columns wusing different CFRP/GFRP
composites. Several sets of concrete column specimens with
different water cement ratios had been implemented and tested by
subjecting them to compressive strength tests till failed, and then
repaired using the epoxy paste material and strengthened with
either CFRP or GFRP strengthening composites and subjected to
the compressive strength test again till failure occurred. The results
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showed that a significant improvement in compressive strength of
repaired specimens.

1- INTRODUCTION

Through the progress in developing the infrastructure, construction
engineering facing many growing challenges, which necessitate
conducting some experiments to reinforce and strengthen the
buildings in attempt to prevent their collapse [1]. Although many
concrete structures have been built worldwide, large numbers of
them have become deteriorating or unsafe to use given the
changing in service system or damaging the basic material over the
time as well as occurrence of cracks. Natural disasters such as
earthquakes, hurricanes, tornadoes, and tsunamis, as well as human
vandalism due to wars and terrorist attacks can damage or destroy
deficient structures in a matter of seconds. The detreated or
damaged buildings need to be repaired to improve or restore their
capability to resist the loads that were designed to carry it [2,3].

Several known methods have been used to repair and reinforce
concrete structures such as the use of steel plates and concrete
jackets. Recently, new and sophisticated methods have
implemented in order to reinforce and strengthen concrete by
adding different polymer fibers, for example; Glass Fiber
Reinforced Polymer (GFRP), Carbon Fiber Reinforced Polymer
(CFRP) which act to improve certain characteristics such as tensile
strength, compressive strength, ductility, durability, shrinkage, and
corrosion resistance [4,5].

The externally reinforcement FRPs composites that have been
used to improve the performance of the structures, such as lateral
confinements of RC columns by using hoop FRP wraps to
increase both strength and ductility capacity, and flexural and
shear strengthening by bonding FRPs in various configurations to
the exterior face of beams and slabs [2,6].
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Properties of composite materials are dependent on manufacturing
and fabrication processes as well as the nature of the constituent
materials [5,7,8].

This paper came to examine the efficiency of external FRP
strengthening systems for repair and rehabilitation of damaged
concrete columns using different CFRP/GFRP composites. This
study included making 24 concrete column specimens with
dimensions of 100 mm diameter and 200 mm height, the
specimens were divided into four sets with different water cement
ratios, six specimens for each, and then each set divided into two
groups, three specimens of each group were strengthened with
CFRP and the GFRP was utilized to strengthen the other three
specimens in the groups.

2. EXPERIMENTAL PROGRAM

2.1 Concrete Mix Compositions:

Twenty four cylindrical concrete column specimens with 100mm
(~ 4") diameter and 200 mm (~8") height were casted of Type |
Portland cement [9], two coarse aggregates were used with
maximum aggregate size of 20 mm and 14 mm, fine aggregate,
and water. Four concrete mixes with different water cement ratios
(w/c) have been designed and implemented. The mix compositions
are shown in Table 1.

Table 1. Mixes Compositions of Concrete

Quantity (Kg/m®)

Concrete material wWi/C

0.4 0.5 0.6 0.7
Cement 350 350 350 350
coarse aggregate 385.5 | 367.5 349.5 3315
(20mm)
Coarse aggregate 899.54 | 857.5 815.4 7734
(14mm)
fine aggregate 691.95 | 659.6 627.3 594.9
Water 140 175 210 245
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2.2 FRP Material properties:
Carbon fiber, Glass fiber, and Epoxy materials had been provided
and used in this study. Tyfo SCH-41 Carbon fabric Figurel, and
Tyfo SEH-51A glass fabric Figure 2, FRPs strengthening sheets
were used. Sikadur 30 high-modulus and high strength paste
material was used for crack repair, as well as, bonding material
between concrete and fiber surfaces. The mechanical properties of

these materials are shown in Tables 2 and 3.

Figure 1. Tyfo SCH-41
Composite Uni-directional
Carbon Fiber

Figure 2. Tyfo SEH-51A Composite
Uni-directional Glass Fiber

Table 2. Tyfo SCH-41 Carbon Fabric and Tyfo SEH-51A Glass

Fabric Properties

Typical Data SCH-41 Carbon Fabric | SCH-51A Glass Fabric
Color Black White
Primary fiber 0° (unidirectional) 0° (unidirectional)
direction
Weight per square 19 0z. (644 g/m?) 27 0z. (915 g/m?)
yard

Fiber Properties

Tensile Strength

550,000 psi (3.79 GPa)

470,000psi (3.24GPa)

Tensile Modulus

33.4x10° psi (230 GPa)

10.5x10%psi (72.4GPa)

Elongation 1.7% 4.5%
Density 0.063 Ibs./in® (1.74 0.092 Ibs./in. (2.55
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Cured ”Composite” Laminate Properties Design Values*

Tensile Strength 121,000 psi (834 MPa) | 66,720 psi (460 MPa)

Tensile modulus | 11.9x10° psi (82 GPa) | 3.03x10° psi (20.9 GPa)

Elongation at 0.85% 1.76%
breaks
Thickness 0.04in (1.0 mm) 0.046in. (1.18 mm)

Table 3. Sikadur30 Epoxy Mechanical Properties
(Manufacturer’s Manual)

Mechanical Properties, 14 days cure at 73°F (23°C) and 50% R.H.

Property ASTM Method Typical Test Value
Tensile Strength? D-638 3600 psi (24.8 MPa)
Tensile Modulus D-638 2.5x10% psi (1,724
MPa)
Elongation Percent D-638 1.0%
Flexural Strength D-790 6,800 psi (46.8 MPa)
Tangent Modulus in D-790 1.7x10% psi (11,721
Bending MPa)

1Testing temperature 70 °F (21°C)

2.3 Compressive Strength Test Procedures:

This study has been performed into two phases, in the first stage;
after the specimens were implemented and cured in water for 28
days, all casted concrete specimens (24-speciemns) have been
subjected to compressive strength test till failure occurred Figure
3, and then all cracks that produced due to failure were repaired
using an epoxy paste material as shown in Figure 4 and left three
days in lab temperature for curing. As a second stage of this
research, to ensure a good and strong bond between concrete and
FRP sheets, the entire perimeter of the concrete cylinders were
prepared and cleaned up to remove all impurities and oils
outstanding, sharp edges, and protrusions that may cause voids
behind the installed surfaces.
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Two components "A" and "B" of Sikadur 30 epoxy material has
been mixed according to the instruction of manufacture, [10] with
a mix ratio of 3: 1, by weight using a small mechanical drill mixer.
The component "B" was mixed for one minute, then added to
component "A" and mixed together until the mix became
homogeneous. The mixing time was typically 5 minutes. The
mixed epoxy was applied on the concrete surface, and also on the
surface of a FRP sheet by using a roller and paint brush.

a) Compressive Strength Test b) Crack propagation at failure due
to compressive strength test

Figure 3. Compressive strength test “Original specimens”

Figure 4. Cracks repair using an epoxy paste material
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A saturated FRP (CFRP/GFRP) sheet was wrapped over the
concrete surface by starting at one side and move all around the
perimeter of the specimen, the overlap length was 150 mm (~ 6")
Figure 5. Enough pressure was applied by hand during installation
to press out the excessive epoxy and trapped air pockets. All
strengthened specimens were cured for 14 days in the laboratory at
room temperature and humidity. Three specimens of each mix
were strengthened using SCH-41 Carbon Fabric and the other
three specimens were strengthened with SCH-51A Glass Fabric as
shown in Figure 6.

All the 24 specimens were re-subjected to compressive strength
test after they wrapped with either CFRP or GFRP and cured, the
test was conducted in the laboratory according to (C39-2008) [11],
Figure 7.

Figure 5. Glass Fiber wrapping Figure 6. Specimens wrapped
for Cylindrical Column with CFRP/GFRP
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a) CFRP strengthened specimen b) GFRP strengthened specimen

Figure 7. Compressive strength test for strengthened specimens

3. RESULTS
3.1 Experimental Results for Unstrengthened Concrete
Columns:

Table 4 shows the compressive strength test results of the all
concrete specimens (original specimens). All the 24 cylindrical
concrete column specimens were tested after 28 days of curing in
water. The relationship between the water cement ratio (w/c) and
average compressive strength of each set of the specimens is
represented in Figure 8.
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Table (4) Compressive strength test results of concrete cylindrical
specimens before and after strengthening

Original Specimens (Unstrengthening) After repairing and strengthening
WIC | Speci- Compr. Mean® | FRP Compr. Mean® Strength Failure
men No. | strength (MPa) | (MPa) | Type | strength (MPa) | (MPa) | Improvement mode
(%)
(1 42 CEFRP 82 A
Q1 38 CERP 85 83 1M A
0.4 &} 4 CERP 82 A
4 40 GFRP 64 A
(6 43 GFRP 67 04 56 A
C6 38 41 | GFRP 62 A
C7 38 CERP 66 A
8 35 CERP 70 68 84 A
0.5 & 3 CERP 69 A
C10 36 GERP 48 B
(1l 35 GERP 50 Y 0 A
12 39 . GFRP 4 B
(13 30 CFRP 46 B
Cl4 5 CERP 30 48 8 A
0.6 (15 17 CERP 48 A
(16 30 GERP 4 A
17 3 GERP 45 Y] 56 A
(18 2 Y| GFRP 38 A
(19 py) CFRP 45 A
2 3 CFRP 43 4 91 A
(1l pA CFRP 43 A
07| 0 GFRP 4l A
(9% 3 GERP 42 4l 78 A
[T, Y 5 | GFRP 40 A
e = mean of the compressive strength in MPa
A = FRP rupture
B = FRP delamination
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Figure. 8. Compressive strength- water cement ratio Curve Results —
“original Specimens”

3.2 Experimental Results for Repaired and Rehabilitee
Specimens:

In this research, after the cracks that have been produced due to
compressive strength test were repaired, two different procedures
of strengthening for column specimens have been done; the
specimens were tested as follows:

Three concrete cylindrical specimens of each set were
strengthened by using a layer of CFRP and the other three
specimens confined by one layer of GFRP and then tested again
for compressive strength after cured for 14 days. Most of the
specimens failed as a result of FRP rupture, Figure 9.

Three concrete cylindrical specimens C1, C2, and C3 were
repaired and strengthened by using one layer of Tyfo SCH-41
carbon fabric, and the other three concrete cylindrical specimens
C4, C5, and C6 have been repaired and strengthened by one layer
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of Tyfo SEH-51A glass fabric, all these concrete specimens were
casted with water cement ratio of 0.4. As a result of compressive
strength test, Table 4, and Figure 11, a significant improvement
has been observed, where, the average compressive strength
increases 124 % of the specimens strengthened by Tyfo SCH-41
carbon fabric, and the improvement was 56 % for the Tyfo SEH-
51A glass fabric, Table 4, and Figure 12. The mode of failure was
FRP rupture in hoop (transverse) direction for all the six
specimens, Figure 9.

The second set which contents six specimens too but the water
cement ratio was 0.5. The average increasing of compressive
strength for the three specimens C7, C8, and C9 that strengthened
with Tyfo SCH-41 carbon fabric was 84 %, and 27 % was the
average increasing for Tyfo SEH-51A glass fabric specimens
(C10, C11, and C12), Table 4, Figure 11, and Figure 12. The mode
of failure of CFRP strengthened specimens was CFRP rupture. A
partial delamination of the GFRP layer was observed in two of the
three specimens that wrapped with Tyfo SEH-51A.

Other six specimens, C12, C13, C14, C15, C16, C17, and C18,
were casted with w/c of 0.6 concrete batch. The compressive
strength improved of 78 % of the Tyfo SCH-41 carbon fabric
specimens, and 56 % of the Tyfo SEH-51A glass fabric specimens,
Table 4. Except one CFRP specimen failed due to FRP
delamination, Figure 10, the mode of failure for all other
specimens was FRP rupture.

The fourth set contained six specimens, there of them were
strengthened using Tyfo SCH-41 carbon fabric, C19, C20, and
C21, 78 % improvement in compressive strength was observed for
these samples, while the other three samples, C22, C23, and C24
showed an improvement of 78 %. The modes of failure of all these
six specimens were FRP rupture.

335 Copyright © ISTJ A% ghaa aaal) (368a
48 g o gladl 4 gal) dlaalt



International Ay s 5

Science and Technology Journal Volume 19 2l [ S—

)‘/
Rl agtall g Alsal October 2019 5 IST I-I /\

Figure 10. CFRP delamination failure
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Figure. 11. Compressive strength- water cement ratio curve results
— “CFRP Specimens”
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Figure 12. Compressive strength- water cement ratio curve results —
“GFRP Specimens”
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Figure 13. Compressive strength- water cement ratio curve results
“CFRP and GFRP specimens”

90

80 A m Before Strenghtenen
E1CFRP Strengthenen

70 A B GFRP Strengthenen

60 -

50 A

30 A

20 A

Compressive Strength (MPa)

10 A

0.4 wi/c 0.6

Figure 14. Compressive strength- water cement ratio results — “CFRP
and GFRP Specimens”
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4. CONCLUSIONS

a. Comparing with the same specimens before strengthening
(original specimens), significant improvements of compressive
strength have been observed on both CFRP and GFRP repaired
and strengthened specimens.

b. The specimens that were strengthened using CFRP Tyfo “SCH-
41 carbon fabric” showed an improvement about 78% to 124%
comparing to the original specimen results. The specimens that
were retrofitted by utilizing Tyfo SEH-51A glass fabric showed
an improvement of 27 to 78% compared to the same specimens
before strengthening.

c. As a result of all above tests, most the specimens either
strengthened by using Tyfo SCH-41 carbon fabric, or Tyfo
SEH-51A glass fabric failed due to FRP rupture in the hoop
(transverse) direction.

d. Tyfo SCH-41 carbon fabric and Tyfo SEH-51A glass fabric
improved their ability for repair and rehabilitation of damaged
concrete columns.

e. As a result of this study, Tyfo SCH-41 carbon fabric gave more
improvement in compressive strength of concrete column
specimens comparing with Tyfo SEH-51A glass fabric

f. The results of the compressive strength tests were performed in
this study indicate that significant increase in the compressive
strength can be achieved by wrapping FRP sheets to the
parameter of concrete columns.

g. The results showed that the compressive strength decreases by
increasing the water cement ratio.
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Abstract

An assessment of the ground water quality was carried out in Qasrr
Al Akhiar area, Libya. The study aimed to examining the quality
of various samples of ground water as it relates to public health.
The purpose of this work is to investigate the physicochemical
characteristics to evaluate the quality of ground water in
irrigational area whether it is a suitable for drinking purposes or
not. Eight sites were selected in northern of Qasrr Al Akhiar region
and three samples were taken from each well sites.
Physicochemical characteristics of water were carried out,
characteristics which were measured are PH, Electrical
conductivity EC, Chloride, Total Alkalinity, Total Dissolved
Solids (TDS) and Total Hardness. The obtained results were
compared with World Health Organization WHO standards and
Libyan standards (LS). The average values of physicochemical
characteristics were observed as PH 7.6, electrical conductivity
2310.6, TH 606.5 mg/l, total alkalinity 332.5 mg/l, TDS 1502.1
mg/l, chloride 398.4 mg/l. The results revealed that most of
measured parameters of water samples were found out of limit
according to the above standards.

Keywords; Drinking water, Electrical conductivity, TDS, WHO
standards

Introduction

Having a safe drinking water is an internationally accepted human
right [1] The importance of groundwater for the existence of
human society cannot be overemphasizedl. [2]. Due to inadequate
supply of surface water, demand for groundwater resource has
rasid in many folds in recent times for drinking, irrigation, and
industrial purposes in the world. It is projected that approximately

343 Copyright © ISTJ A% ghaa aaal) (368a
48 g o gladl 4 gal) dlaalt


http://www.yourdictionary.com/characteristic
http://www.yourdictionary.com/characteristic
http://www.yourdictionary.com/characteristic

International i bl iy iy
Science and Technology Journal Volume 19 2 s eenr o Trekasng el

Aally aglall Adgal) Alaal October 2019 xS ISTJ/&

one third of the world’s population use groundwater for drinking
[3]. Due to the over-exploitation of groundwater, it has
detrimentally affected its quantity and quality. The chemical
quality of groundwater might influence the chemical composition
of soils and rocks through which the water flows, depending upon
the mineral dissolution, mineral solubility, ion exchange,
oxidation, reduction, etc. [4]. The term of water quality is used to
describe the chemical, physical and biological characteristics of
water, usually in respect to its suitability for a particular purpose
[5].[6]. Researchers show that the hydro geochemical
characteristics of groundwater and groundwater quality in different
aquifers over space and time are important parameters in solving
the groundwater management issues [7]; [8]; [9]; [10]; [11]. The
problems of groundwater quality are more acute in areas of which
dense populated and thick industrialized area have shallow
groundwater tube wells[12]. A contamination of ground water
could be attributed to an intrusion with sea water or by disposal
sewage water without any treatment [13] The present study deals
with study of physico-chemical parameters of ground water in
Qasrr Al Akiar Area, Libya. The obtained data were compared
with standard values recommended by WHO and LS[14].

2. Material and Methods

2.1 Study Area

The city of Qasr Al-Akhbayr is a coastal city overlooking the
Mediterranean Sea, located about 75 km east of Tripoli. Its range
from the village of Ghunaima in the east to the town of Al-Qara
Bully in the west, bordered by the sea to the north and the city of
Maslata from the south with a population of approximately 50,000.
The map of the study area is presented in Figure 1
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Figure.1 Map of the study area

2.2 Samples Collection
Groundwater samples were collected from different sites from (8)

wells and (3) samples for each site, during November 2017as
indicated in Table 1. All samples were collected in a precleaned
polypropylene bottles using standard procedure of grab or catch as
per the methods of APHA [15]. Samples were analyzed for
different physicochemical parameters .Consequently the quality
of water has been evaluated by comparing each parameter with
the standard desirable limit of that parameter in drinking water as
prescribed by W.H.O. Samples were transported to the
AlMotkadem center for chemical analysis in Tajoraa, Libya.

3. Results and Discussions
3.1. Physico- Chemical Parameters
It is very necessary for water to be tested with different physic-

chemical parameters before it is used for drinking, domestic,
agricultural or industrial purpose. The properties of samples were
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analyzed as mentioned at the AlMotkadem center for chemical
analysis in Tajoraa ,Libya. Table 2 illustrates

the test results of physico-chemical characteristics of groundwater
samples and the depth of each well as well as the year of operation.

Table 1. Area, Depth and distance from central place

Well. No | Depth (m) | Year Approximate distance(km)
From first station as a central
place)
1 (central 124m 8 0
place)

2 130m 20 2.5km
3 128m 1 1km
4 130m 20 2km
5 100m 6 1km
6 129m 30 3km
7 100m 15 2km
8 80m 4 1km

3.1.1 Temperature

In all samples no color, taste, or odour were observed. The
variation in temperature was observed between the collected water
samples ranged from 23.9 — 29.3°C. The higher values of
temperature are noticed especially at well4.

3.1.2 pH

The pH of the water samples were varying from 7.2 to 8.1 which
lies within the limits of WHO standards and Libyan standards for
drinking water quality. The pH parameter value of drinking water
is considered as an essential index of alkalinity or acidity, pH of
ground water might effected by geology of catchment area and/or
buffering capacity of water[9] .

346 Copyright © ISTJ A% ghaa aaal) (368a
48 g o gladl 4 gal) dlaalt




International A o 0 450 iy
Science and Technology Journal Volume 19 2 s eenr o Trekasng el

Rl aolell 2dp) Al October 2019 i) ISTIJ/&

Table (2) The average values of physico-chemical parameters

Parameter | Well1 | Well2 | Well3 || Ve g | well7 | welps | Stwdard | Libyan standards
4|3 Deviation | of drinking water

Temperature(C) | 276 [ 245 | 251 (03[ as] a2 | 9 [ 263 | 1900 v

PH 72| 76 | 75 | 81| 79| 73| 81 | 17 | 03D 6583

ECs 236 | 2203 [ s [osss [1on0 | a1 | 208 | 30 [ 16795

TH mel1 696 | 606.6 [ 636 | 604 [4926] 668 | 509 [ a0 | 6733 500

TDSmgll [ 15966 [ 14909 [1509.3] 1648 [ 1268 ] 1522 | 1494 | 1508 | 1093 1000

TSS mgl 1 ¢l Tales[ a T3] 2 [ 13 ¢

(1mgl] TEAEHERAEAEERENNE 230

TAkmgl | 320 [ 353303 350 [1866] 318 | 353 | 336 | 2168 20

* There is no standard limit. ** Not mentioned

3.1.3 EC (Electrical Conductivity)

EC of the water samples were ranging between (1920- 2535 ps)
which revealed a large variation in EC. High EC were found in
water samples of well4 . A cording to the WHO the desirable limit
set for natural water should not exceed 1400 pum. It is noticeably
that EC vale is affected by the presence of TDS and Temperature,
EC is an important value for assessing water quality for drinking
and irrigation purposes.

3.1.4 Total Hardness
Generally, the type of dissolved salts effected on the water

hardness which are themselves affected by the rocks of ground
water reservoirs. Water which found in the rocks of limestone
might be of high calcium and magnesium content[10]. The total
hardness ranges from 492 mg/L to 696 mg/L and all sites were
found out of the WHO and LS except well3 which found at Libyan
standards .

3.1.5 Alkalinity
The desirable limit of alkalinity is 200 mg/L for both WHO and

LS.
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The alkalinity values were found out of permissible range for all
samples.

3.1.6 TDS (Total Dissolved Substance)
TDS is considered as one of the main characteristics that decide

the quality of drinkable water.. High levels of TDS might be due to
contamination of ground water as resulting of discharge of waste
waters into pods and pits[11] . TDS value must be below than 500
mg/L for drinking water according to WHO and the maximum
allowable limit is 1000 mg/l. TDS found in the present study
ranged from 1490 to 1648 mg/L. All the values obtained were
much higher than the limits. According to Libyan standards for
drinking water, TDS should not exceed 1000 mg/L.

3.1.7 Chloride
The tolerance range for chloride is for WHO and LS are 200 and

1250 mg/L respectively. In present study, it found in between
395.2 mg/L to 421 mg/L. all samples were found to be having
concentration of chloride out of limit..

4. Conclusion

The present study aimed to assessment the suitability of
underground water of Qasrr Al Akhiar area for drinking,
According to the findings, we come to the conclusion that the
ground water quality of the district is very poor for drinking
purpose. According to the analysis in some samples, most of the
water quality parameters were beyond the permissible limit as per
WHO standard and Libyan standards . This is a great need for
authority in Qasrr Al Akhiar to provide the people with potable
water by establishing desalination plant or connecting the city with
the Man-Made river project. The ground water of this area needs a
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pretreatment process before to prevent adverse health the effects
on human being.
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Abstract

The aim of this paper is to provide a short study the Combined
Dirichlet- Poisson problem and covers the proof of existence and
uniqueness of a solution to the equations. Firstly, we want to prove
there exist a solution and unique to the Combined problem by
finding an Ito diffusion {X;} and depend on the expectation E*
with respect to the probability law @*. Secondly, we go to explain
the Dirichlet problem by consider the more complicated equation
existence of solution, where we split the solution of the Combined
Dirichlet- Poisson problem in two parts u(x) and v(x) where we
find that u(x) + v(x) solves the Combined Dirichlet- Poisson
problem as well. Moreover, we proved the solution of the
stochastic Dirichlet problem as important part to support our
search. Finally, we combine the Combined Dirichlet and Poisson
in one theorem to obtain useful results about what we aimed in this

paper.

Keywords: Dirichlet —Poisson Problem, the stochastic Dirichlet
Problem, The heat equation.

suidlall
Combined Dirichlet— allual dave dulyy (aje 58 a5l s (e Cargll
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alauls eltigCombined problem  ale amy Ja 4l Wil 5 Jall asag lay,
Oilgd e aainy Lad 58 (53 eall adgll Je alacYlto diffusion
Jall eVales alagle @llyg Dirichlet problem  ~)& Llgls sLili ¢ Y lasy)
Dirichlet problem 5 Combined problem (. (I cplall Usas &5 (g
Combined Dirichlet allual Ja Liaf s lea cplal) pan Juals o il
s s me Wla Wl I iyl problem—Possion  problem
liaas 1pals 28]l 038 (yganan (s ala ¢)»<Stochastic Dirichlet problem
Jsasll saaly 40)lai iPoisson problem 5 Dirichlet problem (. J<
(A8l o3 Lgd Caagn Allg Base il e
Introduction
Let L be the partial differential operator on C%(R™) of the form

n n
L= B3 ) w50
B — l(X) (')xl- aij(X) 6xl-6xj
1=

i,j=1

where bi(x) and aij(x) = aji(x) are continuous functions.
Let D be a domain in R"and let @e C(0D) (belong to the
boundary) and g defined as g € C(D) (belong to the
domain). We want to find w such that:

) Lw=—-ginD
i) ;lir;} w(x) =0(y)forally € dD
1) The Combined Problem
Let e C(0D) and g € C(D) be given functions, then
) Lw=—-ginD
i) b_r)r; w(x) =0(y)forally € D

The solution depends on finding an Ito diffusion Xt if the
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generator A coin- cides with L on C?(R™).We choose o(X)
ER™ ™, We assume ajj satisfying

1 T
500" () = [a;; ()]

Let X; be the solution of
dX; = b(X,)dt + o0(X;)dB;

Let E* be the expectation with respect to the probability law
Q* i.e (Q* the probability law of X, starting at x(X, = x)).
Where B, is n-dimensional Brownian motion. Define t, is
the first exit time from the sat D of a process X;, 1p =
inf{t > 0; X; € D}.

Then we will show that the solution w of (i) and (ii) are

D
w(x) = E*[0(X:p) * Xzp<oo}] + E* [ f g(Xt)dtl.
0
Where @is bounded and
E* [fOTDg(Xt)dt] <

o for all x. - (1)
The Dirichlet-Poisson Problem depend on

(1) Existence of solution.
(2) Uniqueness.

The uniqueness problem is easy to understand and
therefore we start with this first. In this section, we prove
two useful uniqueness results. Then we go through the
existence of solution with other uniqueness questions.

Theorem 1: Suppose @ is bounded and g satisfies the
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equation (1). Let w € C?(D) is bounded and satisfies
1) Lw=—-ginD

") tlir‘PD W(Xt) = Q)(XTD) " X{tD<o}-

Then w(x) = E*[0(Xep) - X(ep<w)] + | EX [} g(X,)alt]
Proof:

Let {D,}y-, be an increasing sequence of open sets
Dysuch that D, cc D and D = U, Dy.

Define o= kAtpr; k =1,2,3,.... and «;, forms a
sequence of stopping time.

We use Dynkin formula and we have the condition
EX[w(Xo)| — E*[ [, * Lw(X,)dt]

When Lw = —g then

w(x) = E*[w(Xx,)] + EX[ [, * g(X,)dt] > (2)
So by taking expectation value of (ii) we have

E*[w(Xx,)] = E*[@(Xep) * Xzp <cy] Sk = 0. - (3)
Since tD >,
[ g(Xodt| < [¥gxplde < [1°1g(Xo)ldt.

We use our assumption E*[[*g(X,)dt] < oo, and from
Dominated Convergence Theorem we know that
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5 )-o

RM&M4%Eﬂf}MJﬂ @),
0

[ Ewm4{f§mw4
Thus,

|
0

As k — oo.

If we combine (3) and (4) with (2) we obtain
D
w(x) = Ex[(z)(XrD) 'X{rD<oo}] + lExj g(Xt)dtl
0
Corollary 1: Suppose @ is bounded and gsatisfies the equation

D
Eﬁ‘mmm<w
0

Suppose tD < oo almost sure Q* for all x.

Then if w € C2(D) i,e (wis twice differentiable function ) and
bounded of the Combined Dirichlet- Poisson Problem (i) and (ii)
we have

w(x) = E*[@(Xp)] + E* “ g(Xt)dtl
0

Proof: By theorem (1)

w(x) = Ex[@(XrD) 'X{rD<oo}] + E* lf g(Xt)dtl
0

But 7D < oo almost sure, so result follows.
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Example 1: (Dirichlet Problem) Let D(domain) be a bounded open
set in R™ and let @ be a bounded function on the derivative of
boundary (aD).

Assume there is a function w € C?(D) such that
i) Aw =0inD
i) limw(x) = @(y)for all y € dD. Then
x-y
w(x) = E*[@(Bp)]

: tas lyn 2%
This from(1), where ;A— 7 Zi=152,
is the Laplace operator, we have the condition which is 7D < oo
almost sure.

is the generator of B(t) and A

Example 2: (The heat equation). Consider the heat operator

0 1092
+-——;(s,x) ERXR.

L=— :
ds 202x’

This is the generator of X, = X/* = (s + t, BY); t = 0.

. . . . X
Where Bf is Brownian motion starting at x € R.let X = (Xl)
2

Be the solution of the stochastic differential equation dX = bdt +
odB.

With b = ((1)) and o = (2

C?(RR?) of the heat equation

). If we have the solution w(s,x) €

. ow | 102w
1) s E%_O' (s,x) € (0,T) x R=D.

i) tl—i>rrnDW(Xt) = @(X,p) almost sure. Where @: {T} X R =
R is a given bounded function then,
w(s,x) = E**[@(X;p)] = E¥*[@(s + D, B7p)]
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We need to find 7D to solve the equation

D = inf{t > 0; (s +t- B*(t) ¢ [0,T] X R}
=inf{t >0;s+t€[0,T]}=T-—s

We substituting the value of zD to get
w(s,x) = ES*[0(s + T — s5,B7_,)]
Then, the solution of the heat equation is
w(s,x) = ES*[@(T, B¥_)].

2) Dirichlet Problem
In this section we want to consider the Dirichlet problem and the

next section look for Poisson problem, now we may consider the
more complicated question existence of solution. It is convenient
to split the combined Dirichlet-Poisson problem in two parts
such as:

The Dirichlet Problem : Let @ € C(dD) be a given function.
Find u € C%(D) such that

i) Lu=0inD
i) limu(x) = @(y) forally € dD. - (5)
x-y
The Poisson Problem :Let g € C(D) be a given function. Find v €
C2(D) such that
) Lv=—ginD
i) limv(x) =0 forally € dD. - (6)
x-y
Note that if u and v solve the Dirichlet and the Poisson, then

w=u-+v

Solves the combined Dirichlet-Poisson problem. Add Dirichlet and
Poisson to get
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Lu(x) +v(x))=—-gkx), =x€D
And add (5) with (6) to obtain
w)x) + v(x) = 0(x), x € dD.

We first consider the Dirichlet problem. The question of existence
of a so- lution of the Dirichlet problem (i), (ii) can be restated as
follows: When is

u(x):= E*[0(X;p)]

a solution? Unfortunately, in general this function u need not
be in C?(D) i.e.(twice differentiable function). In fact, it need
not even be continuous. Moreover, it need to satisfy (5).

Definition 1: Let f be a locally bounded, measurable
function on D then f is called X-harmonic in D if

fO) = E*[f (Xrp)]
For allx € D and all bounded open sets U with U c D.
Lemma 1:
A) Let f be X-harmonic in Dthen Af = 0in D.

B) Conversely, suppose f € C2(D)and Af =0 inD.
Then

f is X-harmonic.

Proof (A) Follow from the formula for A. Where
fx) = E*[f (X))

And we know that

B Xyl - ()
Af = I =
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_ o B (el — EXIf (K]
U-x EX[TU]
= 0.
(B) Follows from the Dynkin formula: Choose U asa in
Definition (1) then
E*[f(Xzyl = ,ll_r)glo Ex[f(X‘rU/\k)]

TUAk
= f() + Jim E* [ [ aneods|= .
0

Since, Lf = Af =0 in U.
Lemma 2: Let @ be a bounded measurable function on dD
and put
u(x) =E*[@(Xy)]; x€D
Then u is X-harmonic. Thus, in particular, Au = 0.
The Stochastic Dirichlet Problem

Given a bounded measurable function @ on dD,find a
function u on D such that

) u is X-harmonic - (7)
i) tlirr}) uX) =0Xp) a.sQ*,xeD. - (8)
=T

We want to solve (7),(8) first, then we turn to solve (5)
Theorem 2: ( Solution of the stochastic Dirichlet Problem).
Let @ be a bounded measurable function on aD.

a) (Existence) Define

u(x) = E*[0(X:p)]

Then u solves the stochastic Dirichlet problem (7), (8).

b) (Uniqueness) Suppose gis a bounded function on
Dsuch that:
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1. gis X-harmonic.
2. tlirr}) gXy) = 0(Xpla.s Q*,x €D.
>T

Proof: It follows Lemma (2) that (7) holds. Fix x € D let
{D, }be an increasing sequence of open sets such that D, cc
Dand D = UpDy.

Put t, = Tpk, T = Tp.Then by using the strong Markov
property we get,

u(X‘rk) = EXTk [Q(Xr)] = Ex[e‘rk(@(x‘r))\ F‘L’k] then,

u(X‘[k) = Ex[((D(Xr)) \ F‘rk]'

- (9

Now M, = EX[HT,(((D(XT)) \ F;; is a bounded (discrete time)
martingale as @ is assumed to be bounded if M, is a bounded
martingale then ;11330 M, exists so by the martingale convergence

theorem we get that
lim u(Xge) = lim E¥[05(0(X)) \ Fue = 0(X:) > (10)

As X, is Fymeasurable both pointwise for almost all w and in
LP(Q*), for all p < . Moreover, by the equation above it follows
that for each k the process

Nt = u(X‘L'kV(t/\Tk+1)) = E(@(X‘L') \ FkV(t/\‘L’k+1))

Therefore,
E(Nt — Ng \Gs) = E(u(X‘ckV(t/\‘L'k+1) \ Gs))

=E (u(X‘L'kV(t/\Tk+1)) - u(er) - u(XTkV(t/\‘rk+1)) +
u(Xn)) \Gy)
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= E(u(X‘L'kV(t/\Tk+1)) \ Gs) - E(®(XT \ GS))

= E(E(@X)\G: )\ Gs) — u(Xopyenmk+n) = 0.
When s < t and by using tower property we deduce that

E(Nt\Gs) = E(Ns\Gs) = N;
Is a martingale with respect to G;. So by the martingale Doob's
inequality
Qx[sup‘rksrsrk+1|u(Xr) - u(er)l > 6] < %Ex[lu(er+1) -
u(X)|?] = 0as k — oo,

For all e > 0.

From (10) and(11) we complete the proof (B) Let Dy, t; be as in
(A). Then since g is X-harmonic we have

g(x) = E*[g(Xw)]

For all k. So by (2) and bounded convergence
g(x) = lim E*[g(Xy)] = E*[0(Xep)].

Finally we return to the original Dirichlet problem (i),(ii). It turns
out that for a large class of processes X; we do not get solution
(For all D) if we reduce requirement in (i) to hold only for a subset
of the boundary points y € dD called the regular boundary points.

Lemma (3) The 0-1 law. Let HN;soM;. Then either Q*(H) =
0or Q*(H) = 1.

Proof: From the strong Markov property we have
EX[6e8\ M, | = EX[¢]
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For all bounded M., —measurable £ — R. This implies that

f O¢ .de=f EXc[E]dQ*, forallt
H

H

First assume that ¢ = &, = g4 (X¢1) v . g (Xex), Where each g;
is bounded and continuous. Then letting t — 0 we obtain
| e =1im [ o ga0* = tim [ ¥ (5140~ = Q* (e

We conclude that

[ a0 = exanEeie
For all bounded M., —measurable &. If we put & = y, we obtain
Q*(H) = (Q*(H) =)*
This completes the proof.
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ABSTRACT

In this paper, the Constrained Hierarchical Agglomerative
Clustering (CHAC) algorithm was proposed to increase the
applicability of the Hierarchical Agglomerative Clustering (HAC)
algorithm. Depending on this algorithm, the well-designed
program was implemented to produce a proper final exam
timetable at the College of Industrial Technology (CIT). The
results of the produced final exam timetables for the last two
semesters were accepted, and no conflicts between courses were
discovered.

Keywords: HAC, CHAC, timetable, hierarchical,
agglomerative, clustering, constrained.
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1 Introduction

Most academic institutions aspect the problem of scheduling both
courses and examinations every semester or term [1].
Implementing proper final exam timetable is a difficult problem,
and there are many types of research about, as well as there are
many methods and algorithms used to solve it [2]. The reason for
the difficulty of finding proper final exam timetable is due to the
constraints required in the design of the table, such as shared
courses between students, the number of rooms, the number of
students per day and the duration of examinations. What is
required is the distribution of courses so that there is no conflict
between the courses, in the sense that the student is not allowed to
take two exams on the same day and this is the basic constraint.

Data mining is a method of mining and extracting useful
information from large data repositories [3]. There are several
methods in data mining such as classification, clustering,
regression, association, and sequential pattern matching.
Clustering tries to assemble the set of data items into clusters of
similar identity. There are many types of clustering and the most
influential ones can be divided into partitioning, hierarchical,
density-based, grid-based and model-based. In a hierarchal
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method, separate clusters are finally joined into one cluster.
Generally, hierarchical clustering algorithms can be divided into
two categories: Divisive and Agglomerative [3][4].

Data mining techniques play an important role in many domains.
This paper proposes the use of Hierarchical Agglomerative
Clustering (HAC) with constraints to generate a feasible final
exam timetable.

2 Hierarchical Agglomerative Clustering (HAC)

Hierarchical Agglomerative clustering performs the bottom-up
strategy, in which it initially considers each data point as a
singleton cluster [5]. After that, it continues by merging all those
clusters until all points are combined into a single cluster. This
algorithm is based on a matrix called the resemblance matrix. The
matrix initially contains the attributes between every two elements.
The algorithm collects every two elements with most resemblance
attributes and places them in one group (sub-cluster) and a
different matrix with smaller dimensions and updated attributes
values are extracted. The process of aggregation will continue until
all the elements and sub-clusters have been grouped in one cluster
[6]. The aggregation process of the HAC algorithm is shown in
figure 1.
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Figure 1. HAC aggregation process.

3 Constrained Hierarchical Agglomerative Clustering (CHAC)
In the classic Hierarchical Agglomerative Clustering (HAC)
algorithm, the process of clustering is continuing until all the data
are grouped into a single cluster [7]. For the algorithm to be more
useful, the process of clustering is forced to stop when a certain
condition is obtained. Therefore, the process of clustering is
constrained by the clustering condition, and the process will
continue only if the clustering condition is satisfied.

In our case, the components and the attributes of a resemblance
matrix are course names and number of students in joint courses
respectively. The clustering condition will group courses with each
other if the students do not study the same courses, which means
that there are no conflicts between students. To understand the
algorithm, let us assume that there are six available courses c1, c2,
c3, ¢4, ¢5, and c6, and there are eight students' s1, s2, s3, s4, s5, s6,
s7, and s8 have the right to enroll in a maximum of three courses.
Table 1 shows the students and the courses in which they were
enrolled.

TABLE 1. Students with their courses
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Number of First Second Third
Student | courses course course course
sl 2 c5 c6 -
S2 1 c6 - -
$3 1 cl - -
s4 3 c5 c3 c6
s5 2 c2 cd -
S6 2 c6 c2 -
s7 3 c4 cl c2
s8 1 c3 - -

s = student & ¢ = course

The resemblance matrix is a symmetric square matrix, where the
number of rows and columns is equivalent to the number of
courses. The matrix main diagonal represents the number of
students in each course, the rest of the cells in the matrix represent
the number of students studying the two joint courses (row and
column). The existence of zero in the cell indicates that there are
no students sharing in the two courses (no conflict). Table 2
represents the resemblance matrix that is obtained from table 1

data.
TABLE 2. Resemblance matrix
cl c2 c3 c4 c5 c6
cl 1 0 0
c2 1 0 1
c3 0 0 1 1
c4 1 2 0 0 0
c5 0 0 1 2
c6 0 1 1 2
C = course
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4 Algorithm

The CHAC algorithm is started with grouping the first two non-
conflicting courses (0 in the shared cell) into sub-cluster and a
newly updated resemblance matrix with lesser dimensions and an
updated number of students is achieved. Then, the process of
combining non-conflicting sets (courses or sub-clusters) is
continued until the final updated resemblance matrix with no
conflicts is gained. The process of implementing the CHAC
algorithm is illustrated in the algorithm flowchart as shown in
figure 2.

368 Copyright © ISTJ A% ghaa aaal) (368a
48 g o gladl 4 gal) dlaalt



International gty p i g
Science and Technology Journal Volume 19 3l Iersstns e s Tehasogy Jours

Rl agtall g Alsal October 2019 x5 ISTIJ/&

Input Data
(Students and

|

Matrix elements = courses and sub-clusters
n= number of elements
Matrix attributes = number of students in joint elements
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'

Scan the matrix cells

Cell attribute = 0

— —

L Combine the joint elements
Stop the combination process . o
in new sub-cluster

Get the final resemblance matrix n=n-1 (matrix with smaller
Days of final exam timetable = n dimensions)

Figure 2. CHAC algorithm flowchart

The steps of executing the CHAC algorithm can be summarized in
the following points:

e. From the first row of the matrix depicted in table 2, the c1 and
¢3 courses which have zero in the shared cell are combined
into c1, ¢3 sub-cluster. Then, the new matrix called the first
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updated resemblance matrix is obtained with a new number of
students values as shown in table 3.

TABLE 3. 1st updated resemblance matrix

clc3 | c2 | ¢4 | c5 | c6
cl,c3 1 1 1
c2 1 2 1
c4 1 2 0 0
€5 1 0 0 2
c6 1 1 0 2
C = course

f.  From the second row of the matrix illustrated in table 3, the c2
and c5 courses which have zero in the shared cell are combined
into c2, ¢5 sub-cluster. Then, the new matrix called the second
updated resemblance matrix is obtained with a new number of
students values as shown in table 4.

TABLE 4. 2nd updated resemblance matrix

clc3 [ c2,c5 | c4 | c6
cl,c3 2 1 1
€2,c5 2 2 3
c4 1 2 0
c6 1 3 0
C = course

g. From the third row of the matrix demonstrated in table 4, the
c4 and c6 courses which have zero in the shared cell are
combined into c4, c6 sub-cluster. Next, the newly updated
resemblance matrix is obtained with no zero number of
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student's values. At this point, the process of combination is
stopped and the final updated resemblance matrix is gained as
shown in table 5.

TABLE 5: Final updated resemblance matrix

cl,c3 | c2,c5 | c4,c6
cl,c3 2 2
c2,c5 2 5
c4,c6 2 5

C = course

h. In the end, the six courses are grouped into three sub-clusters.
The curses of each group will be placed on a separate day, and
the final exam timetable can be included in three days without
any conflicts between students.

5 Final exam timetable application

The proposed CHAC algorithm was selected to implement a
proper final exam timetable application. The application was
designed to run under the Windows operating system. The
software and its interfaces were developed by visual C#
programming language under the development environment of
Microsoft Visual Studio 2012. The SQL database has been
selected to construct database tables, relationships, and queries.
Figures 3 and 4 show snapshots of the application main interface
and the produced final exam timetable respectively. The designed
application was applied to produce the final exam timetable for
both spring 2016-2017 and autumn 2017-2018 semesters. The
results weresatisfying and no conflicts between courses were
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discovered, and all of the students haven't more than one exam per
day.
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Figure 4. The final exam timetable
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6 Conclusions and future work

This paper proposed the CHAC algorithm, which is based on the
clustering concept of HAC algorithm with an addition of a suitable
stop condition, illustrated the algorithm flowchart, summarized the
steps of generating and updating the resemblance matrix, and
applied the proposed algorithm to produce feasible final exam
timetable for two consecutive semesters at the CIT. The execution
process of the algorithm shows that the main diameter cells of the
generated resemblance matrix contain the total number of students
enrolled in all exams, and this number stays constant in the next
updated resemblance matrices.

This algorithm is simple in concept and computation and can be
easily adapted to include other final exam timetable constraints
such as the gap between exams, exam difficulty distribution, and a
number of students per day. In addition, the algorithm can be
extended to generate a study course timetable at the educational
institutions.
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