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“An experimentally investigate the fin thermal performance to the

different fin spaces by natural convections”

Dr. Hazim Abd Mohammed Al-Jewaree
Petroleum Engineering Department, Alkitab College University

E-mail: mailto:drhaaljewary@yahoo.com

Abstract:

In oil and gas industries there are a lot off heat transfer devices used for different
purposes. These devices are widely used in various industrial, transportation, or
domestic applications such as heat exchangers thermal power plants, means of
transport, heating and air conditioning systems, electronic equipments and space
vehicles. In all these applications, improvements in the efficiency of heat exchangers
can lead to substantial cost, space and materials savings. The research work
summarized in this articles presents an experimental investigation on the effect of fin
space (s) and aluminum materials on the fin performance using rectangular fins. The
steady-state natural convection heat transfer from vertical rectangular fins extending
perpendicularly from horizontal square base was investigated experimentally at new
range not found in the previous works, this range of temperatures from 50 to 150 C°
The effects of fin space parameter and base-to-ambient temperature difference on the
heat transfer performance of fin arrays were observed and the environmental condition
were determined. Five fin space settings,( 22, 27, 30, 35 and 38 mm) with a constant
fin height is 50mm for all types of configuration are presented in this work were
employed under free convection heat transfer conditions. This range of fin space not
found on previous study or research. The heat transfer area was kept the same. The
performance of the fin expressed in terms of fin efficiency, effectiveness and thermal
resistance as a function of the ambient temperature and fin space parameters has been
study in this work. The dimensionless parameter Biot no. on the locally variable
environmental condition is examined for different fin spaces to the fin heat transfer
rate. Also, the effect of environmental condition is study. Experimental results show
that the effect fin space on fin performance is more significant.. The maximum increase
in convection heat transfer coefficient value obtained is about 22 percent. The increase
in heat transfer coefficient value is also manifested by a corresponding decrease in the
fin base temperature. Also, it is concluded from the experimental results that the
performance of heat transfer rate increase with decreasing the fin space in respect of
heat transfer coefficient, thermal resistance ,overall efficiency and effectiveness.

Key Word: (Fin space, Rectangular Fin , Natural Convection, Heat Transfer Performance) .
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l. Introduction:

In the free-convection cooling of electronic and thermoelectric devices, as well as in improving
the heat transfer in radiators for air conditioning and in other heat exchangers, finned surfaces are
extensively used.  Compared to a bare plate, a finned surface increases the heat transfer area.
However, with the fins the flow rate reduced. Hence, if not properly designed it is possible that
no improvement achieved in terms of overall heat transfer. Therefore, only if the fins properly
designed, they are very attractive for these applications, since they offer an economical, trouble-
free solution to the problem. Extended surfaces, which are popularly known as fins, are
extensively used in air-cooled automobile engines and in air-cooled aircraft engines. Fins are
also used for the cooling of computer processors, and other electronic devices. Fins are used in
the cooling of oil carrying pipe line which runs several hundreds of miles. Heat pipes are also
used along with fins to enhance cooling rate. A great deal of research effort has been
developed for developing apparatus and performing experiments to define the conditions under
which an agentive technique will improve heat transfer. The more effective and feasible
techniques have graduated from laboratory to full-scale industrial equipment.

Starner andMcManus [1] study experimentally very early in the heat transfer performance for
arrays of rectangular fins by natural convection. They used four sets of fins array at different
position (horizontal, 45 degree and vertical) based on the main heater at constant temperature 40
°C. They found the heat transfer coefficient for vertical position less than others by 10 to
30%.Leung and prober, [2] did another experimentally investigate the effect of fin height to the
fin space for optimum ratio at two rectangular fins array positions ( vertical and horizontal) . The
results for the range used from 20 to 40 °C , shows the optimum fin spacing value were 9 to 11
mm . It was also found that not affect orientation considering to the change of fin height and
base-to-ambient temperature difference.

Leung, Probert and Shilston [3] carried out experimental work for rectangular fins array at
three different cases: vertical based on horizontal fins ,vertical based on vertical fins and
horizontal based on vertical base . This work for a temperature range from 40 to 80 °C at three
different heights, namely 32mm, 60 mm and 90 mm. There result showed no affect of fin height
to the change of position, but the fin space is most effective for vertical fins based on vertical
base. The effects of changing. fin length from 250 to 375 mm on the rate of heal transfer and
the optimum fin spacing of vertical rectangular fins protruding from a horizontal or a vertical
rectangular base have been investigated by Leung. Probers and Shilston [4] experimentally
except fin length, other geometric parameters of several fin configurations were kept fixed
for considered orientations. There result concerned at a constant base temperature,40°C
above that of the ambient environment. The experimental measurements for vertical base
showed that the increase in fin length caused reduction in the rate of heat dissipation per unit
base area from the fin array. In addition, the optimal fin spacing rose from 10 £ Imm to 11 + 1
mm as a result of fin length increase. On the other hand, with horizontal base, large reduction in
the rate of heat transfer per unit area occurred when the fin length was increased. The optimal
fin. spacing of horizontally based fin array increased from 11+ 1 mmto 14 £ 1 mm as the fin
length was increased from 250 mm to 375 mm. All these consequences revealed that the
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effect of  fin length on heal transfer performance of fin arrays is
significant. Walunj,.Daund,and .Palande [5] studies various experimental have been made to
investigate effect of fin height, fin spacing, fin length and fin thickness over convective heat
transfer. Effects of thermodynamic properties like heat input, base-to-ambient temperature
difference are also studied by many researchers. Some investigators make known sets of
correlations screening the relation between various parameters of heat sink. Experiments are
taken by some researchers for upward and downward facing rectangular fins. Also, trivial
investigation has been carried out for different angle of inclination of the heat sink. The
sensitivity of inclination over geometric parameters found to be great importance

Welling and Wooldridge [ 6] performed another experimental study to compare actual
rectangular fin experiments with those of vertical plate, enclosed duct and parallel plate data
from previous studies. During the tests, guard heater plate was utilized to minimize the heat
losses from the sides and rear of the set-up. Data obtained from experiments showed that with
closely spaced fins, the heat transfer coefficients were smaller compared to wider fin spacing's,
because of boundary layer interference, which prevents air inflow. It was observed that the heat
transfer coefficients of finned arrays were smaller than those of vertical plate and greater than
either those of enclosed ducts or those of parallel plates. For a given base-to-ambient temperature
difference, an optimum H/s (fin height to fin spacing) ratio at which heat transfer coefficient is
maximum was determined from the considered fin configurations. Mi sandar Mon, Ulrich
Gross [7] reported that the effect of fin spacing on four row annular finned tube bundles in
staggered and inline arrangements are investigated by 3D numerical study. To investigate the
velocity and temperature distribution between fins. The flow behavior of the developing
boundary layer, the horse shoe vortex system, and thermal boundary layer developments in the
annular finned tube banks will be visualized.

Azimifar A., Payan S [8] study the optimization of characteristics of an array of thin fins using
PSO algorithm in confined cavities heated from a side with natural convection. Hossein Z. and
et.al. [9],investigate natural convection of a Nano fluid in an enclosure with an inclined local
thermal non-equilibrium porous fin considering with respect of fin spaces. However Emel Evren
S. and et.al . [10] experimentally study the effect of fins space on the transition to oscillating
laminar natural convection in an enclosure. Khalil K., Abdalla AlIAmiri [11]reported that the
effect of fin space at laminar natural convection heat transfer in a differentially heated cavity
with a thin porous fin attached to the hot wall. Illker T., Mehdi M [12] studies various
experimental have been made to investigate effect of fin height, fin spacing and fin length for
inclined position over convective heat transfer. Recently Rishikesh and Kiran [13] presented
the characterization of radial curved fin heat sink with the effect of fin heights.

Il. Experimental methods:

The experimental apparatus is comprised of a rectangular fin as cross-section to the U-heater
shape direction in an open loop. The former is used to control the base temperature from 50 to
150 °C, and the latter sets the fins surface temperature. Figure 1. shows a schematic
representation of the test rig, which is divided into the lower part, where the tests are carried out
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by different space and the upper part, where the power supply and temperatures gauges are
work together. The rectangular aluminum table has a dimensions (90 cm x 60 cm) prove the base
of the fins on the heater. So that the base of the fins has a constant area for five sets of fins and
this base seek directly on the heater so that the transmitted heat conduction from the heater to the
base of fins that contains a row of fins is working to expel heat to the surrounding environment,
with an insulator between the heater and the base of the apparatus and demonstrate electrical
panel containing gauges and switches in the front of the base of the apparatus as observed in
figures 1.

Figure (1) Overall view of the experimental rig and associated instrument.
Five aluminum plates size (250 mm) * (250 mm) ,has thermal conductivity (233w/mZk) installed
. On each one set of aluminum fins each fin height and width are constant (50 mm &250 mm)
has the same surface area, number and the same specifications as the plates. The five sets of
plate contains (6 fins) separated by a distance (22 mm), and the second plat separated by a
distance (27 mm), the third base has distance 30mm, fourth plate has space equal to 35mm,
while the fifth plat separated by a distance (38 mm) . Under each one fixed heater to gives

temperature and thermocouple to measure temperature.

Figure (2) Base of Aluminum plate with rectangular fins.
The three horizontal electrical U-heaters are placed on 70 mm above the experimental table to
avoid ground effect. Electrical heating coil with 2.25 kW capacity is kept inside the tube.
Thermal conductivity of aluminum is 236 W/mK.Heat transfer coefficients is important fin
parameters measured from the following formula: The heat transfer coefficient (h, w\m? .K)) can

be estimated from the following equation: [14,15]

Q fin
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At *(Ts-Ty)
Where: Q sy IS the heat transfer from the fin surface at T,
Ay is the total fin surface area,
T, is the ambient temperatures.
The fin efficiency of a any fin ,nspn, is defined as:

qfin Acual heat ftrnsfer rate from the fin

nfin =

qfin max “Ideal heat transfer rate from the fin
This relation enables us to determine the heat transfer from a fin when its efficiency is known.
But the overall fins efficiency is express by the following formula:

Afin

no=1-(( " YL —nfin) @3).

The performance of the fins judged on the basis of the enhancement in heat transfer relative to
the no-fin case . The performance of fins expressed in term of the fin effectiveness ¢t is defined

as :
1f

T hA LG,

Fin thermal Resistance (Rsiy) is defined as temperature rise per unit of power, analogous to
electrical resistance, and is expressed in units of degrees Celsius per watt (°C/W). If the device
dissipation in watts is known, and the total thermal resistance is calculated, the temperature rise
of the die over ambient can be calculated as express in the following formula: [14,15]

o 1
fin — —h*Af*l’]f
This equation may be used to expression for the thermal resistance of a fin array. A small value
of thermal resistance indicates a small temperature drop across the heat sink, and thus a high fin
efficiency. R, is an effective resistance that account of heat parallel flow paths for conduction-
convection in the fins and by convection from the prime surface. Equation 10 represent the
overall effective resistance R, . The governing equation for one dimensional conduction with
convection is applicable to systems in which the lateral conduction resistance is small relative to
the convection resistance. Under these conditions the temperature profile is one dimensional. The

conditions for which Eq. (6) is valid are determined from the following criterion:

._hlc
Bi==<01 (6)

Where Bi is the Biot number based upon the maximum half thickness of the fin profile.
The fin Biot number is simply the ratio of the lateral conduction to lateral convection resistance:
[14]

. Rconduction

1= .
R convection
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I11. Results and Discussions:

The mean point in our work is study the effect fin space to the fin thermal performance at very
important range base temperatures from 50 to 150 °C. This range of temperatures has a huge
application in the oil and gas industries and mechanical industries especially the heat exchanger
,internal combustion engine and power station . To examine the fin s heat performance for this
wide range of temperatures, we need to estimate a many parameters such as heat transfer
coefficient, fin effectiveness, fin efficiency, thermal resistance ,Biot number and heat transfer of
fin surface. It decide to fixed the five sets of array of rectangular fin at a cross direction to the
heater (power supply) as shown in the figure 3. There is an approximately linear relationship
between the heat transfer coefficient (h) for all base temperatures range used with fins space . As
the fin space increase the heat transfer coefficient decrease due to low distance between the
arrays of fins. The convection heat transfer rates from fin arrays and the vertical flat plate are
plotted as a function of base-to-ambient temperature difference for fin spacing, s; = 22
mm(no.1), s; = 27 mm (no.2), s3 = 30 mm (no.3), s; =35 mm (no.4) and ss = 38 mm (no.5)and
for fin a constant lengths, L = 250 mm , height [ H = 50 mm] and thickness [ 1mm] as illustrated
in figure 1 and table 1 respectively. The results for examine the effect the fins space (s) is
observed in table.1 and figure.2 for morning time Am, but no big difference at the night Pm as
found in the measurements.

Table 1 The heat transfer coefficient for different space with the base temperature at Am.

Tb(K) h1( w/mk) h2( w,/m) h3( w./m?2k) h4( w.,/m?2k) h5( w/mzk)
323 189.8 160.33 136.36 113.12 91.46
343 105.4 88.91 76.52 60.65 49.5
363 82.86 69.95 59.75 47.14 37.13
383 57.91 47.01 39.57 33.51 28.85
403 46.6 38.05 32.05 27.04 23.77
423 37.4 30.81 25.6 23.01 20

/" 200 N

Heat transfer
= =
Loff&gient]

\ —o—hl(w

N /mZk)
h2(w
] 5 —————p /mZk)
0 ‘ ‘ 1 1 1 1 i L]:I(ZI\(A)/
323k 343k 363k 383k 403k 423k
\_ Base temperature (Th) J

Figure 3. The effect of fin space with heat transfer coefficient for different base temperature at Am
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It is seen that the convective heat transfer coefficient from the fin arrays increases with decrease
the base temperature. The effect of extending the fin space from 22 mm to 38 mm results in
higher steady-state convective heat dissipation from the fin arrays. However, the curves
demonstrating the behaviors of fin spaced show decreasing the heat transfer coefficient with
increasing the fin space for all base temperature range. The heat transfer coefficient measured
from five fin spaced are close to each other at high base temperature whereas at low base
temperature, the heat transfer rates tend to diverge with the fine space. For increasing the heat
transfer rate we need the extends surface known a fin .Also, increasing the temperature
difference between the fins and environmental .The best equation to calculate the heat transfer
rate for rectangular fin is :[15]

Qin=M * tanh (mL)  ceeririiinen )]

Where: M=\/h *p * k * Ac * (Tb-Too)

hx*
mL = /—”*L
kxAc

4 120 ¢ I

100

£ b T
—o—Q1 (W) ,E 80 /o—/—”__’

Q2 (w) g o /
< 40 50—

Q'aw) £ T

——Qf5 (W) 20 I
0 + 1 1 1 1 1 1

N P g B ety 10K 2

Figure 4. Fin heat transfer rate for five fin spaces at the base temperatures range.

It is very clear from the above figure increasing of fin heat transfer rate with decreasing the fin
space. This is because increasing the different between the surface fin temperatures with base
temperatures and increasing the heat transfer coefficient as shown in the previous figure .Fin
performance can be described in three different ways. The first is fin effectiveness (equation
no.4). It is the ratio of the fin heat transfer rate to the heat transfer rate of the object if it had no
fin and the ratio of the fin heat transfer rate to the heat transfer rate of the fin if the entire fin
were at the base temperature as defined as fin efficiency. Fin efficiency will always be less than
one. This is because assuming the temperature throughout the fin is at the base temperature
would increase the heat transfer rate. The third way fin performance can be described is with
overall surface efficiency as described in equation no.3. We used equations 3 to 8 for our
calculation to examine the fin thermal performance. Figure 5 represent the results of fin
effectiveness with different fine space to the a wide range of base temperature.
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4 04
@ ‘
——E1 303 7(
S T
—m—E2 2 T
9 0.2 + i
E3 & T
m -+
Ea £ 0.1 —+
[T 4
——E>S 0 i | | | 1 1
323k 343k 363k 383k 403k 423k

\_ Base temperature (Tb) J
Figure 5 Fin space with Effectiveness' at different base temperature in the morning condition

It is clear from this figure, fin effectiveness is increase with increasing the base temperatures and
fin space for rectangular shape. The results of fin effectiveness at the high temperatures more
than 100°C are very closed for five fin spaces. The second way for measure the performance is
calculate the efficiency for different space of fin at the range of temperatures used as shown in
figure 6 and table 2 at morning condition.

Table2. The results of efficiency for different fin space

Th(K) nl n2 03 0% s

323 0.4376 0.468 0.5048 0.544 0.5894

343 0.5593 0.589 0.6273 0.665 0.7142

363 0.6103 0.641 0.6777 0.719 0.7658

383 0.6839 0.716 0.7551 0.778 0.8081

403 0.7261 0.755 0.7898 0.808 0.8333

423 0.7645 0.791 0.8231 0.838 0.8588

e (R N

—m—nR2 T
n3 0.8 -

nf4 | 4/‘/*,
—%—nf5 0.6 + =

z :
c04 -
2 T
2 T
£0.2 +
o T
£ T
w 0 : : : : : :
323k 343k 363k 383k 403k 423k
\_ Base remperature (Tb) J

Figure 6. Efficiency of fin with different space and base temperatures.
It is obvious from the above figure, the fin efficiency increase with the increasing the base
temperatures and the spaced fin. . In morning heat transfer coefficient is lesser than in the
evening and efficiency will change according to this parameter. Efficiency of different space at
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the night condition is 2.7% higher than the day condition. It shows that the efficiency of the fins
is changed according to the environmental condition. Figure 7. represent the overall efficiency
for five space between the two fins. The relationship is the same second way of measured the
performance for all spaces to the range of base temperatures from 50 to 150 °C.

(i1 B h
o T ‘ ‘ —
—#-N2§g 08 : : =
o I - 3
ﬂ.,3i§_3 0.6 M
N.4% 04 +
« g T
n.> 02 ¢
i T
0 1 1 : : : :
323k 343k 363k 383k 403k 423k
Base temperature (Tb)
- J

Figure 7. The overall efficiency for different fin space at Am condition.
The results for three types of ways to examine the fin performance to the heat transfer is very
confirm, that’s increasing of fin performance with increasing the fin space. Also, the fin
performance increase with increasing the base temperatures. Thermal resistance is defined as
temperature rise per unit of power, analogous to electrical resistance, and is expressed in units of
degrees Celsius per watt (°C/W). If the device dissipation in watts is known, and the total
thermal resistance is calculated, the temperature rise of the die over ambient can be calculated as
express in formula no. 10.Tthe most important think is the calculation of overall thermal

resistance Ri:[15]
1

RS e (10)

The results for effects the fin space with thermal resistance is illustrate in figure 8 .

/—0— Rt.f1(Q) 15 T R
+Rtf2( ol 1 i
Rt.f3( § T
REFACE § o5 ——
—*—Rt.f5(HF © T ]
o+
L 323k 343k Basé?érl%pera usr?ék(Tb) 403k 423k

Figure 8. Fin thermal resistance against the base temperate for five fin space.
It is clear from this figure there is a linear relation between the base temperatures with fin
thermal resistance for different fin spaces. Also, there is increasing of fin thermal resistance with
increasing the fin space due to the decreasing the heat transfer coefficients of fins. The same
L
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relationship it's found for overall thermal resistance with different five fin space as shown in
figure 9 and table 3 with very closed results for all the range of base temperatures used from 50

to 150 °C.

/
—o—Rt.,1(Q) T
0.08 +
RE2Q)2 06
o I
Rt..3(Q)F >0.04 +
(2] E I
Rt..4(Q)8 £0.02
© = T
—resE 0 | | ‘ | o
© E 323k 343k 363k 383k 403k 423k
\_ = Base temperature (Tb) Y

Figure 9. Overall thermal resistance at five fin space with base temperatures.

Tb(K) | Rtol1(Q) Rt.o2(Q) Rt.03(Q) Rto4(Q) | Rto5(Q)
323 0.0219 0.0235 0.0241 0.0268 0.0283
343 0.0321 0.0338 0.0351 0.0383 0.0411
363 0.0428 0.0456 0.0482 0.0503 0.0521
383 0.0561 0.0579 0.0596 0.0616 0.0633
403 0.0663 0.0688 0.0711 0.0717 0.0752
423 0.0792 0.0821 0.0854 0.0861 0.0871

Biot no. is the ratio determines whether or not the temperatures inside a body will vary
significantly in space, while the body heats or cools over time, from a thermal gradient applied to
its surface. In general, problems involving small Biot numbers (much smaller than 1) are
thermally simple, due to uniform temperature fields inside the body. Biot numbers much larger
than 1 signal more difficult problems due to non-uniformity of temperature fields within the
object. The Biot number has a variety of applications, including transient heat transfer and use in
extended surface heat transfer calculations. In this work the Biot number is examined for
different fin space to the big range of base temperatures from 50 to 150 °C as illustrated in figure

10 and table 4 for morning condition.
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Figure 10. Biot no. at different base temperatures for many fin space at Am

It is clear from the above figure, that’s Biot no. very small and less than 1 for all space of fin
used. This mean uniform distributions of surface fin for rectangular shape. Also, it's found there
is an inverse relation between the base temperatures and Biot no. for all space used. There is a
closed results of Biot no. at high temperature up than 100°C .

Conclusion:

The following conclusion can deduced from the present work:

1) It is found the heat transfer coefficient depends upon the space, temperatures and types of
material. If there are changes in environmental conditions, there is a small changes in heat
transfer co-efficient and efficiency also.

2) Average heat transfer increase with decreasing the fin space in natural convection mode.

3) The range of Biot no. for all fin spaces is from 0.004 to 0.043,this mean a good distribution in
the surface of rectangular fin .

4) The range of effectiveness for different fin spaces is from 0.27 to 0.33 less than one.

5) As the fin spaces increase the overall thermal resistance, overall fin efficiency and fin
effectiveness increase also.

6) No optimum fin space found in this research at the range from 22 to 38 mm.
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Abstract

In this study, the heat transfer coefficient and pressure drop in a circular tube under turbulent
flow condition are studied numerically. The Reynolds number range and nanoparticles
concentration are in the range of (10000-30000) and 1% to 4% respectively. The governing
equations have solved by the finite volume method adopting ANSYS software for simulation.
The boundary conditions include: inlet velocity, outlet pressure and constant inlet temperature
for hot and cold side and assuming SIMPLE algorithm. The results demonstrate that the
AL,Oz/Water nanofluid can enhance thermal properties of base fluid to 20% additionally, the
heat transfer rate of nanofluid compared to the water is higher but friction factor slightly higher
than that of pure water.

Key Word: AI203/ WATER NANO FLUIDS, Thermo- Physical Properties, Friction Factor,
Heat Transfer Coefficient .

Introduction

In the last several years, there has been more attention to enhance the convective heat transfer
performance of nanofluids. Nanofluid is a nanoparticle that its diameter is in the range of (1-
100nm) ,it is may be solid metallic and non-metalic materials dispersing in a base fluid such as
ethylene glycol ,glycerol ,0il and water. There are many application of thermo fluid system like:
different types of heat exchanger (heat pipe, double pipe Heat exchanger, shell tube H.E...etc)
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and automotive cooling system (car radiator). As a relatively new technique, Choi ,1995 was the
first who introduced and used the term nanofluids. which referred to the fluid with suspended
nanoparticles, and made difference between nanoparticles and bulk materials that the nano
particles smaller in size which are in the range( 1 — 100) nm. nanoparticles have higher specific
surface area that the diameter reduced to nano meter but the bulk material is (in micro meter).
particle more reactive with the other molecules this is because of increasing the atoms at the
surface. Choi et al.,2001 demonstrated that the addition of a small amount of nanoparticles about
less than 0.01 volume concentration to conventional fluid increased the thermal conductivity of
this fluid up to approximately 2 times. Pak and cho, 1998 they used two different metallic oxide
particles(AL203, TiO2) as ananoparticles with mean diameter of (13,27)nm respectively in a
circular tube they found that Reynolds number and Nesselts number increased with volume
concentration of the suspended nanoparticles also The viscosities of the dispersed fluid at a 0.1
volume concentration for (AL203-TiO2) particles approximately 2 and 3 times greater
compared to the water respectively.then showed in the results that the best selection of
nanoparticles are; larger size in order to utilize dispersed fluids as a working fluid to enhance
(Heat Transfer Performance), having higher thermal conductivity Maddah et al.,2014 |, Cao etr
al.,2014 , Meghlany et al., 2016 ,khedar et al.,2014 , Raghulnathet al.,2016 , Aghayary et
al.,2015 .during the study when used alumina nanoparticles andwater suspension, observed that
can investigates the minimize the enhancement effect of viscosity at a lower value of the volume
concentration. From the results Reynolds number increases which cause to increase the overall
heat transfer coefficient of nanofluids . The enhancement of the overall heat transfer coefficient
for 2% volume concentration are about 12%as compared to distilled water. . D.Raghulnath.et al.
Aghayary et al.,2014 | Aghayaryet 2014 sarafraz et al.,2016 demonstrated in the results; by the
addition of capping agent thermal conductivity increases but viscosity decreases for each volume
concentration were used Two different base fluids: distilled water and distilled water ethylene
glycol mixture ) with AL203. This is due to the reduction in agglomeration of nanoparticles.
Experimentally investigated overall heat transfer coefficient of AL203 nanoparticles were
Impacts of the Reynolds number, volume fraction, temperature and nanoparticle have been its
sources Choi et al., 2005, Linetal., 2011.

Nanofluid preparation

nano particle must be dispersing in a base fluid as a base fluid. Generally, there are methods
using in preparation processes these are:- (acid treatment of base fluid, dispersant addition,
ultrasonication method by using ultrasonic vibration). In this present study, used aluminum
oxide (AL203 ) nanoparticle with a diameter (20-30)nm dispersed in a pure water as a base fluid
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at a concentration (1%, 2%, 3% 4%). specification of (AL203)and pure water have been
presented in table (1) :

Table(1) thermal properties of (AL203) Nanoparticle and water at 300K° .

Material p K Cpjlkg.k | n T
kg/m*® | w/m.k k°

Np (AL203) |3880 |36 773 300

bf(pure water) | 998.2 | 0.6 4180 0.001 300

Thermo-physical properties of nanofluid:-

Thermo physical properties for AL203nano fluid or any types of nano fluid are (density,
viscosity, thermal conductivity, specific heat) which can be obtained from these correlation in
table(1) that depends on the properties of pure water and nanoparticles. Also These different
formula have significant importance to estimate nusselt number and and friction factor from the
numerical analysis by using (ANSYS FLUENT) program.

Turbulent kinetic energy equation (k) and energy dissipation (&) [chandrasekar et al.,
2010]:-

K=ZW? €y
where; U : initial velocity magnitude, I : initial turbulent intensity

I =0.16 Re’s @
&= CH% kz 171 ©)

Where; ¢, : k- model parameter and its value is (0.09) , | : eddy length scale

CFD Model:-

CFD is a computational fluid dynamic it can be define that’s study of the system , In this
present study; for numerical solution and creating CFD model of double pipe heat exchanger
(ANSYS FLUENT 15.0) was used , CFD is consist of several stages:-
1.geometry:- double tube design is built in (GUMBIT 15) selected geometries tool and X-Y
plane.
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2.meshing:- small volumes of the domain is discretized by meshing that helps the equation to
solve by iterative method; for this purpose selected ( map face meshing) with a (horizontal and
vertical) dimension then (GRID INDEPENDENT TEST)was done for selection best results by
changing the dimensions of mesh that are (15*50 , 25* 50, 15*80, 25*80) as drawn in the fig.(2).
3.setup and solution:-boundary condition and some other parameters are defined in setup and
solution stages.in boundary condition selected (velocity inlet, pressure outlet, wall, axis), in
numerical analysis for considering turbulent conditions selected (energy, k-¢ epsilon ) with
SIMPLE METHOD and 2" ORDER for control solution.

Governing equations:-

The governing equations have solved by the finite volume method adopting ANSY'S software for
numerical simulation The conservation equations are the continuity equation, momentum
equation, and energy equation, for the assumptions : ( steady state, incompressible, 2dimension,
homogeneous, Newtonian, single phase, viscous flow ), these equations can be be written as the
following Chandra et al.,2014 :-

1. continuity equation:-

T 1 220 = 0 (4)
2. momentum equation:-

pluz—z+vg—;J=pX—g—z+§u;—x Z—Z+Z—;Juvzu (5)
p ug—z+vg—§J=pY+§u%lz—z+z—;JyV2v (6)
3. energy equation:-

pC, luZ—z+vZ—;J=luZ—z+vg—§J+kV2T (7

Results and discussion:-

1. thermo-physical properties:-

Thermal conductivity of AL203/water nanofluid at a concentration (1-4)% and pure water as a
base fluids numerically estimated at 300K. from the results demonstrated that there are
significant enhancement because thermal conductivity increases with volume concentration.the
validation of theoretical data of thermal conductivity as equ.(6) with the data of other researches
is drawn in fig.(4)
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Fig.(4) validation of theoretical data of thermo-physical properties.
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With a good deviation for nusselt and friction no more than (0.23 , 19.6)% respectively this is
may be because of particles size. Also ,theoretical data of viscosity have been drawn in fig(4b) at
a concentration (1-4)%. And validated theoretical data of viscosity as equ.(5) with the data of
other researches.

Friction factor:-

Fig.(5) presents the effect of different volume concentration in the range (1-4)% on the friction
factor as shown the friction factor decreases with increasing Reynolds number but increases with
concentration this is because of; the viscosity of fluid increases that reduces the moving of fluid.
Also , compared theoretical data of friction with blasuis eq(8) Chandrasekar et al.,2010 as drawn
in fig (5a).and drawing friction data in fig.(5b) represents the validation of friction data with
other researches.

f = 0.316 Re®25 8)
0.07

1%
0.06 2%

3%
0.05

X » 0O

4%

0.04 & —Ea.(8)

0.03

friction factor

0.02

0.01

0 5000 10000 15000 20000 25000 30000 35000

Reynold number

Fig(5) friction factor against Reynolds number.

Heat transfer characteristics and Nusselt number:-

In this numerical study the volumetric flow rate are(6 , 8 ,11, 14 ,16) L/min. with concentration
1%, 2%, 3% and 4% with inlet temperature of hot fluid and cold fluid are (343 , 300)K® to the

L
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system Fig.(6a) presents the heat transfer coefficient at different concentration flow rate or
Reynolds number that used as fluid flow rate., respectively can be seen in fig(6b) Nusselts
number data as equ.(9) Balla et al.,2012 at different concentration compared with detus boilter as
equ.(20) Abbasian et al., 2012 increases with increasing fluids velocity the reason of this
increasing is that over all heat transfer coefficient increases. Also ; fig(6c¢) presents the validation
of theoretical Nusselt data with the other researches.

Nu =2 (9)
Nu = 0.023 Re®8pr04 (10)
10500
AW
9500 01%
©2%
8500 A 3% é
7500 *4% A

6500 é
5500 é

4500
2

3500
9500 14500 19500 24500 29500

Reynolds number

Heat transfer coeffecient

Fig.(6a) heat transfer coefficient at different flow rate.
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450
O present study at 1%
M masuda[76] 1%
A w.duangthug[77] 1%
_ 300 Oadnan [71]
[}
-g X pak cho [3] -
2 a )
E A
3 [ A o
150 g A O
X
@ X
&

g %

0 5000 10000 15000 20000 25000 30000 35000

Reynold number

Fig(6c) validation of Nusselt number different Reynolds number.

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

21




AlKjtab Journal for Pure Science 4
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.130  ISSN: (2617-1260)

Conclusion:-

This theoretical study was conducted on influence of of aluminum oxide nanofluid on
performance in double tube heat exchanger. Results present significant potential for convective
heat transfer in cooling system. The conclusions have been made for AL203/WATER as
following:-

e Dispersing AL203 nanoparticle inside the pure water can enhance thermal
properties of base fluid a bout more than 20%

e In comparison with pure water, was found that AL20O3/WATER have better heat
transfer coefficient.

e With increasing flow rate or fluid velocity Friction factor decreases.

e To investigate convective heat transfer performance of AL203/WATER in
double pipe must find the effect of different Reynolds number and concentration
on heat transfer coefficient

e Noticeability; nanoparticles which have smaller diameter have higher
enhancement.
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Abstract:

The accuracy in measuring the physical properties of any crude oil has become a very difficult
task because the price of crude oil in the global market depends on it in addition to the process of
producing lubricating oil , chemical products and refinery. Accordingly, this research effort
focuses on comparative study of Libyan crude oil (EI-Wafa field) by measuring the physical and
some chemical properties experimentally and by Aspen HYSYS V8.4 programs. Also, test the
possibility to know the volume percentage of the production of lubricants from this crude oil by
the two methods mentioned above.

Test carried out on these measurements practically and theoretically the physical properties are
include: normal boiling point, pour point, Specific gravity (Sp. gr.), standard density (API),
dynamic viscosity (77) , kinematics viscosity (v), molecular weight, Acentric factor and Watson
factor (K or Ky, ). Some chemical properties have also been experimentally measured, for
example the sulphur content ( wt.%), Asphaltenes content( wt.%) , water and sediment content
(vol.%), Conradson carbon residue ( wt.%) , salt content (as NaCl, mg\L), ash content(wt. %)
and metals content ( wt.%).

The results from the tests showed that, there is a very small convergence between the results of
calculations of physical properties by use this modern software with experimental measurements
in the lab to the crude oil of El-Wafal field up to 99% and this blend is not suitable for
production the lubricated oil at atmospheric distillation column. Also, the results observed that’s
the useful mole percentage of lubricated oil cutoff has volume percentage range not significant
from 1 to 1.8% for this type of Libyan crude oil. Through practical and theoretical results
possible to classify this type of crude oil as Brent mix according to the global market for the sale
of crude oil, which is characterized by its lack of sulfur element and metals in addition to its
standard relative density API is very high more than 55.

Key word :( physical properties of crude oil, chemical properties of crude oil ,Aspen HYSYS

V8.4 and Libyan crude oil)
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1-Introduction:

It is important to determine the physical and chemical characterizations of crude oil through a
crude oil assay, since they are used in different areas in the petroleum refining industry. The
most common applications of petroleum assays are:

* To supply engineering companies with detailed crude oil analyses for their process design of
petroleum refining plants.

* To determine if during refining the crude oil will meet environmental and other standards.

* To provide extensive detailed experimental data for refiners to establish the compatibility of a
crude oil for a particular petroleum refinery.

» To anticipate if the crude oil will fulfill the required product yield, quality, and production.

* To help refiners to make decisions about changes in plant operation, development of product
schedules, and examination of future processing ventures.

* To facilitate companies’ crude oil pricing and to negotiate possible penalties due to impurities
and other no desired properties.

A crude oil assay is a compilation of laboratory (physical and chemical properties) and pilot -
plant (distillation and product fractionation) data that characterize a specific crude oil. Assay
analyses of whole crude oils are carried out by combining atmospheric and vacuum distillation
units, which when combined will provide a true boiling - point (TBP) distillation. These batch
distillation methods, although taking between 3 and 5 days, allow the collection of a sufficient
amount of distillation fractions for use in further testing. The values of the distillation ranges of
the distilled fractions are usually defined in the following table.

Tablel. Typical Distillation Range of Fractions in Petroleum Assays

TBP Distillation Range (° C) Distillate

TBP-71 Light straight - run naphtha
71-177 Medium straight - run naphtha
177 - 204 Heavy straight - run naphtha
204 — 274 Jet fuel

274 - 316 Kerosene

316 — 343 Straight - run gasoil

343 — 454 Light vacuum gasoil

454 — 538 Heavy vacuum gasoil
R538°C+ Vacuum residue

On the basis of their refinery product classifications. The most common distillation ranges used
in international assays of crude oils are reported in Table 1. There are various types of assays,
which vary considerably in the amount of experimental information determined. Some include
yields and properties of the streams used as feed for catalytic reforming (naphtha) and catalytic
cracking (gas oils). Others give additional details for the potential production of lubricant oil
and/or asphalt. At a minimum, the assay should contain a distillation curve (typically, TBP
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distillation) for the crude oil and a specific gravity curve. The most complete assay includes
experimental characterization of the entire crude oil fraction and various boiling - range
fractions. Curves of TBP, specific gravity, and sulfur content are normal data contained in a well
— produced assay.

It is clear that light and heavy crude oils have remarkable differences. Heavy petroleum is
characterized by low API gravity, large amounts of impurities, and low distillates yields; light
petroleum is of much better quality. In general, the lower the API gravity (i.e., the heavier the
crude oil), the higher the impurities content and the lower the distillates yield. Such properties
make processing of heavy petroleum different from that used for light crude oil refining. In other
words, a refinery capable of processing light petroleum cannot, without changes in some units or
even complete reconfiguration, be employed to process 100% heavy petroleum. In general, light
crude oil is rich in light distillates, and heavy crude oil, in residuum. However, the petroleum
composition may vary with its API gravity and origin. Physical properties and exact chemical
composition of crude oil also vary from one source to another. Many of the industrial
petrochemical processes have to be simulated, analyzed and designed by computer since it is
almost impossible to solve a plenty of equations by hand. Process simulators such as ASPEN
PLUS, HYSYS, ASPEN HYSYS, PRO II, and CHEMCAD provide the following advantages for
chemical and petroleum engineers [1,2].

1. Physical properties information,

2. Chemical properties information,

3. Thermodynamic properties information,
4. Process equipment models,

5. Material and energy balance,

6. Creating Process Flow Diagram (PFD),
7. Equipment sizing,

8. Capital and revolving investment.

ASPEN HYSYS along with other process simulators facilitate the design, sizing, simulation and
optimization of a chemical process, a refinery plant and the required equipment. ASPEN HYSYS
and ASPEN PLUS are extensively used in the industries since they help chemical and petroleum
engineers in two major fields: Design and Operation [3]. It is not easy to make changes in an
operating plant without taking the risks of emergency shut-down in case of sudden changes in
feed, temperature, pressure etc., which may lead to lose the quantity and quality of the products
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and even worse, to put in danger the worker’s safety. These simulators; e.g. ASPEN PLUS,
ASPEN HYSYS, PRO IlI, CHEMCAD etc. are being widely used in chemical, petrochemical,
oil and gas industries, pulp and paper, mining, pharmaceutical, biotechnology and power plants.
HYSYS like other simulators; e.g. Aspen Plus, PRO II, CHEMCAD, will use typical steps of
modeling together with its comprehensive library to model and simulate a process and equipment
design, sizing, optimization and so on at different levels. Several soft-wares have been developed
for the petroleum industries. ASPENTM HYSYS is one such software which is widely accepted
and used for refinery simulation. ASPENTM HYSYS performs the oil distillation calculation
through detail plate by plate calculation. This calculation includes generating pseudo components
from the ASTM D86 data and generating properties from them. ASPEN HYSYS contains an oil
manager which organizes the data for the pseudo-components separately. From the very
beginning of simulation, refinery was of great interest. The vast simulation scopes for refineries
were studied by Koenig [4]. In Koenig [4], long-term planning and day-to-day planning of crude
oil refinery was analyzed by linear programming technique and modern operations research was
used to discuss the optimization methods. Simulation on petroleum refinery waste treatment
process was studied in Hoffman [5]. The corrosive environment of oil refinery was simulated
and several problems disturbing safety operations in the units were studied by Hitoshi [6] et al.
For optimizing the crude oil operations, different solution approach was discussed in Reddy [7].
Simulation is a useful tool to study the output by a major change in the traditional design of a
fractionation column. This type of study has not been done before in Bangladesh according to the
author’s knowledge.

Many studies have been published related to crude distillation unit (CDU) study with reference
to refinery planning and scheduling [8]-[10], estimation of product properties [8]-[9] and process
control, modeling, simulation and optimization [10]-[15]. Optimization of a crude distillation
unit using a binary feed was carried out on the basis of the gross profit instead of the costs
inferred by energy and raw materials [13]. An atmospheric distillation unit subjected to transient
behavior due to changes in the operating conditions can be improved by a suitable control
strategy to obtain better operations [14]. An expert system was designed for a CDU to predict the
product flow and temperature values by minimizing the model output error by genetic algorithm
framework and maximizing the oil production subjected to control parameters [15]. Previously,
straight run temperatures have been applied on every type of crude in order to optimize a crude
distillation system.

The objective of this article is study a detailed difference of the crude cut points to approach the
physical properties by use the Aspen HYSYS Program and laboratory equipment’s. There is a
study can be regarded valuable for the operations personnel concerned with the planning and
scheduling of the crude feed involving the blending of different crudes to reduce the supply-
demand gap of the refinery products. It deals with a crude distillation unit modeled in Aspen
HYSYS environment. The methodology devised for the crude optimization is based on a design
of experiments technique known as Taguchi method [16].
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Refining engineers analyze the True Boiling Points (TBP) curves of the cuts present to determine
the behavior of the crude distilled and various saleable products [17].

2. Experimental method:

Standard ASTM D-2887 is a simulated distillation standard up to approximately 540°C
(1,000°F) atmospheric equivalent boiling point. However, recent efforts have focused on
extending the range up to 800°C (1,470°F). This test method is one of a number of tests
conducted on a crude oil to determine its value. It provides an estimate of the yields of fractions
of various boiling ranges and is therefore valuable in technical discussions of a commercial
nature. The fractions produced can be analysed as produced or combined to produce samples for
analytical studies, engineering, and product quality evaluations. The method used in this work to
obtain the experimental molecular weight curve was performed under conditions established in
ASTM D 482 .The properties of most light weight distillate Arab oil are: API grade density and
specific gravity at 15.6 °C is measured and simulated under standard ASTM D1298.

The experimental results for above physical properties to this type of Libyan crude oil is done by
automatic distillation column as illustrated in next figure.

Figure 1. Automatic distillation tower

The more extensive the extractive and transforming processes an oil undergoes, the more
“severe” is the oil’s processing. Terms such as “mildly” and “highly” are also used to describe
the degree of processing. Within the base oil category, the unrefined base oils contain the highest
levels of undesirable components, have the largest variation of hydrocarbon molecules and in the
case of distillate base oils, have shown the highest potential carcinogenic and mutagenic activity.
Because of the “subtractive” nature of base oil processing, streams that have been “severely” or
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“highly” processed have much lower levels of undesirable components, a narrower range of
hydrocarbon molecules and have demonstrated very low toxicity. The following figure illustrated

the schematic process for production the lubricated oil.

3- Results and Dissuasions:

El-Wafa crude oil is a types of Libyan crude oil used for our experimental work to examine the
possibility of production the lubricated oil. This done by measured the physical and some
chemical properties at laboratories of Libyan petroleum Institute, with supporting the results by
use modern software [HYSYS Program]. The results of physical and chemical properties
measurements for this crude oil with different test methods as summarized in the table (2)
comparatives with results of modern software use.

Test Method

Test Description

Experimental results

Aspen HYSYS results

ASTM D1298 Specific gravity at 15.6/15.6 °C 0.753 0.76
ASTM D1298 API gravity 56.34 53.47
0.3 0.28

ASTM D1796 Water and sediment content, vol.%%
ASTM D129 Sulphur content, wt.% 0.033 0.058
ASTM D-97, Pour point, °C, Boiling Point <-33 <-36
ASTM D-2887

Kinematic viscosity at : 37.8 °C, ¢St 0.89 0.96
ASTM D-445
IP 143 Asphaltenes content, wt.% 0.007 0.012
ASTM D-189 Conradson carbon residue, wt.% 0.211 0.35
ASTM D-93 Flash point , °C <-35 <-36
UOP 375 Ash content, wt.% 0.018 0.024
UOP 375 Salt [NaCl , mg\L] content, wt.% 34 36.57
IP 265 Watson Coefficient 12.53 12.68

El-Wafa crude oil field is one types of Libyan crude oil used for our experimental work to
examine the possibility of production the petrochemical, lubricated oil from any crude oil and to
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find out the extent of convergence between laboratory results with the theoretical results of
advanced programs statistically as illustrated in figure 2. This done by measured the physical
and chemical properties at laboratories of Libyan petroleum Institute, with supporting the results
by Aspen HYSY'S V8.4Program.

Experimental results vs Aspen HYSYS results
40
. R? =0.9973 '
30
25
20

15

Experimental results

10 i

5 -
>

0 @®
0 5 10 15 20 25 30 35 10

Aspen HYSYS results

Figure 2. The statistical difference between the experimental results with Aspen HYSYS
program results.
The results of distillation the Blend-2(El-Wafa field) is shown in figures (3 to 8) for different

liquid volume percent.

Distillation - Blend-2

1200
—&— TBP-Blend-2
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8000 ﬁ//:
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e
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]
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-201
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Liquid Volume Percent

Fig. 3. lllustrates the distillation of Blend-2 experimental ( ASTM D2887) and by Aspen HYSYS V8.4,

Figure 3. shows the relationship between temperature and the mole percentage for distilled crude
oil of Blend-3 (Amena oil field ) by ( ASTM D2887) and theoretically by using a computer
program developed by Aspen HYSYS where there was a ratio of mole percentage ranging
between 27 and 79% of oil which is the significant for production lubricated oil as well as have
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big range of molecular weights , also observed congruence much in practical results and
theoretical for this field when grades thermal between 200 and up to 400 C° until the emergence
cutoff oil were obtained difference significant between there results, but this difference increased
when grades thermal heavy component too (asphalt) after 800 C° and attribute this to the
presence of impurities content with this crude oil.

The volume percentage of EI-Wafa oil mix field (Blend-2) for cut off suitable for lubricating oil
is found between 65 and 93 % by Aspen HYSYS as shown in figure 4. We didn’t found
experimentally the cutoff of their oil fairly good ranging from 200 to 560 g / mole, so

impossible to get their cut off for lubricated oil production.

Molecular Weight - Blend-2

e W

Molecuar Weight
{

2000 -
+
- *

uuuuu

uuuuu

Fig. 4. Molecular weight for Blend-2 cutoff verse the liquid volume percent by Aspen HYSYS.
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Fig.5. Density of distillation the Blend-2 at different liquid volume percent.
The relationship between the volume percentage and the densities is very useful for finding the
real amount of lubricated oil from the cutoff of any crude oil and figure 5 clear up the result of
Blend-2. While, figure 8 is illustrated the results of cutoff distribution to the Blend-2 by Aspen
HYSYS program. It is decided estimates and draw these figures to approach the real comparison
between the physical properties results of crude oil with Aspen HYSY'S V8.4 program, which
depend on the experimental results and to find the possibility of produced the lubricated oil from
this petroleum types.
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Viscosity - Blend-2
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Fig. 6. Viscosirty of cutoff the Blend-2 at different liquid volume perceht
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Fig. 7. Acentric Factor of distillated the Blend-2 at different liquid volume percent.

Cut Distribution - Blend-2

L Vo Facion of Tt O

Fig. 8. Boiling point of cutoff the Blend-2 at different liquid volume percent by Aspen HYSYS V8.4.
It's clear from the above figures of our results at atmospheric distillation of this type of Libyan
crude oil. Blend-2 has a very small range of volume fraction from total oil to the temperature
range from 700 to 1180 °F for production the lubricated oil. It has been found through laboratory
analysis that this type of Libyan crude oil contains a small percentage of minerals as follows [
Vanadium 0.005 ppm, Nickel 0.01 ppm, Calcium 3.62 ppm ,sodium 18.15 ppm and Potassium
0.055 ppm] at ASTMD-5708.

4- Conclusions:

The following conclusions are drawn from the present work:

1. Blend-2 ( El-Wafa field) is not suitable for production the lubricated oil at atmosphere
distillation pressure because ,it has a small molecular weight of cut off in the range of 370 to
560°C.

2.Blend-2 has a lighter molecular weight from 55 to 173 gm\mole at the useful range of
distillation temperatures from 43 to 560 C°

3. Aspen HYSYS V8.4 program give excellent results for all physical properties of this crude oil
as shown statistically in figure 2.
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4.There is conformation between the results of Aspen HYSYS V8.4 program in the range of
temperatures less than 200 °C and up than 450 °C with experimental results.

5. Trough the physical and chemical properties analyzes ,this Blend is pure predominantly
paraffinic in nature ,because (K ) Watson factor has range between 12.1t012.9.
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Design and Realization of a Stepper Motor Driver with PLC
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ABSTRACT

The paper is giving a simple and economical solution but with high performance for
programming and controlling of Stepper Motor ( SM ) by using an industrial
Programmable Logic Controller ( PLC ). PLC is advanced as a control device without any
interface or drive circuits, thereby reducing the number of circuit components lowering the
cost and improving the whole reliability of the system. SM is precise and accurate in
creating discrete stationary angular revolutions, and for this characteristic, it has been
used in numerous applications. The interested applications its usage in Robotic Arm
Controller ( RAC ). The proposed control algorithm involves the control of SM speed,
direction ( both clockwise & counter-clockwise ), and the number of step of rotation. The
SM that is proposed to be controlled in experimental is four phase ( 6 wires ), with hybrid
coil category, unipolar connection of stator winding, 24V rated voltage, 1.5A rated current,
and it has step angle equal to 1.8°. Function Block Diagram ( FBD ) program design
language is used to realize the proposed PLC control program for SM. Wave Stepping
Excitation Method ( WSEM ) was employed for driving the SM.

Keywords: PLC, RAC, Hybrid SM, FBD, and WSEM.

manall shhial) asaial) aladiul 5ghill daa o Sl Gy avaal
el agasall ae Ll de g P il ar) ) (350 dana daal T 3 gana P e
caball, Jeasall, Adlesl) 4l dadlall, Joagall [ ) gaal) , 4505 o) o !
Al Jeasall , Alasl) Ayl daalad) , Jeagall [ Lpuaigl Al IS, Al eSh 808l i duaxin anid 273
! omar_taee2002@yahoo.com, ahmed_alnaib85@yahoo.com
uadlall
pSaiall aladinly sshdll dae o Sl 5 dsasdl aa el Gl Gar)lly sl dall a0 Gl s
Ll S )6 gy Jie 50 ol (3w e (ol (ysag 8ydams 310K PLC aasid L( PLC ) eluall majud) ilaidl)

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

35


mailto:1ehsanfadhil@gmail.com
mailto:ahmed_alnaib85@yahoo.com
mailto:ahmed_alnaib85@yahoo.com
mailto:1ehsanfadhil@gmail.com
mailto:ahmed_alnaib85@yahoo.com
mailto:ahmed_alnaib85@yahoo.com

AlKjtab Journal for Pure Science 4
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.137  ISSN: (2617-1260)

il aal (e o) cJand) b Adlad) A3y el Ldal 5 Aol AN (e Wl o) 5ylaall AU jilsal) cilisSa 22e (1
Grae Aoy o ylapd) Gt da gl sylasd) duaj s o MY DA e syladl 3 4daiiul g sshaall e
ae ) @hoall e e sylawd) I ALaYL (Aol Cuie slad) (e delull (ajie olaily ) adlysa slaslyy 35l
g5l (e aile (bl A 53 ) skl Aapl 53 1Lyt adle sylapd) Cad @A) sshal) e Clivalge L skl
A sshiy 5, 1.5 A e lay 24V lajhaie duie Al 5) Akl galal diplay hasipe il adle ,cpuagll
Ayl slaiel &5 3shall @ae Aaayd o 5ylasall ) calipll sl 8 ganall Jaladall 33 aladi) 2. 1.8° lalaia

(WSEM ) L sall 5yl

el Syl Al , guial) lladdll 230, Gungl) 5haill dna zaysall ikid) pSaiall AN culalg)

1. Introduction:

Programming and controlling of SM can be obtained by using different controller such as
microprocessor as [ 1 ], Serial port as [ 2 ], parallel port of PC as [ 3 ], microcontrollerasin[ 4],
Field Programmable Gate Array [ 5 ], and Arduino as in [ 6 ]. This paper investigates the
possibility of using a PLC to control such motors. PLC is very accepted in industrial controllers
and now becomes front in industrial process and automation. PLC is a system of
microprocessor-based controller that uses a programmable memory to collect instructions and
execute functions (i.e. PLC as a simplified computer has fully functional ). The advantages of
using PLC for motion control instead of other processors are that the user can perform any
alteration to the design quickly and in a fast manner; in addition to its adaptable, and the motion
control possible by using PLC without using any drive or any interface circuits, thus this method
is considered as a simple and cheap method [ 7, 8 ]. Therefore, in this work we studying the use
of PLC to control the SM for achieve precise control, and can reduce the control cost, and
maintenance.

2. Stepper Motors:

SMs are DC special motors that move in discrete steps. With a computer controlled stepping you
can attain very precise positioning and speed regulator. For this motivation, SMs are the motor
of choice for many precision motion control applications [ 9 ]. SM are operated in inclusive
collection of exact motion and measurement appliances such as nuclear power plant,
aeronautics, robotic, automotive, medical, manufacturing industry etc. The best example is the
pick and place automatons used in surface mount technology line. Besides, it is also applied

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

T —

36




AlKjtab Journal for Pure Science =
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.137  ISSN: (2617-1260)

remotely in hazardous and extreme environment such as volcanic area, atomic or chemical plant,
narrow spaces such as in a collapsed building or underground, mountain region and robotic
application such as flying robot [ 10, 11 ]. SM has a many futures as follows [ 9 ]:

- SMs have no brushes.

- Its performance dose no depends on the load.

- Can be controlled in open loop method effectively.

- SMs are able to hold the shaft stationary.

- Very good response for starting, stopping and blocking.

- SMs relatively inexpensive and simple in construction and can be made to step in equal

increments in either direction.

One weakness with the SM is the limit torque abilities at high speeds, since the torque of a
SM will falls with rising speed above the cut-off speed ( i.e. in resonant speed ) , as shown in
figure below. When the motor is operating below its cut-off speed, the rise and fall times of the
current through the motor windings occupy an insignificant fraction of each step, while at the
cut-off speed, the step duration is comparable to the quantity of the rise and fall times [12].

=cz254 - ---Running Torque

. Resonant
Cutoff Speed
Speed ]

Max
Speed

Speed

Fig. 1: Torque vs. Speed Curve
2.1 Step Angle of the SM:

The angle through which the motor shaft revolves for each command signal is named the step
angle (@) as shown in Fig. 2. Reduced the step angle, increased the number of steps per
revolution and higher the resolution or accuracy of positioning obtained. The step angles can be
as slight as 0.72° or as large as 90°. But the most traditional step sizes are 1.8°, 2.5°, 7.5° and 15°.
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My
—

Fig. 2: Step Angle of the SM

The value of step angle can be expressed either in terms of the rotor and stator poles (teeth) Nrot
and Nst respectively as equation (1) or in terms of the number of stator phases (m) and the
number of rotor teeth as equation (2) [ 13 ].

0 =T rot L 3607 (1)
Ngt * Nyot
360°
0= ey R RS R REERRRRRRRRE (2

If m « N,.,., for example, is equal to 200 then from the above equation, the step angle is 1.8 °.
Resolution is given by the number of steps needed to complete one revolution of the rotor
shaft as equation (3). Higher the resolution, greater the accuracy of positioning of objects by the

motor.

. No. of steps 360
« Resolution = o0l steps 300 3)
revolution 6

2.2 Types of SMs According to Arrangement of Stator Windings:

The stator part of the SM holds numerous windings. The arrangement of these windings is
the major factor that differentiates various kinds of SMs from an electrical point of opinion. Thus
SMs may be wound using either unipolar windings or bipolar windings and as follows [ 14 ].

a- Unipolar Motors:

Unipolar SMs are collected of two windings; every one has a center tap. The center taps are
either carried outside the motor as two individual wires or coupled to each other inside and
carried outer the motor as single wire as presented in Fig. 3 (a). As a result, unipolar motors have
five or six wires. In any case of the number of wires, unipolar motors are driven in the same way.
The center tap wire(s) is tied to a power supply and the ends of the coils are alternately grounded
(i.e. the unipolar uses center tapped windings and can use a single power supply). SM here has
four phases labeled as ¢1 - ¢4. Unipolar SM is often been known as "four-phase SM", on the
other hand, this name typically complicates many publics since it is an incorrect style, and it will
be more reasonably and accurately to fix its name as "dual - phase 6-wires SM", when we take
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into account many its structural features, for instance, it only contains two phases and has two
group coils with center terminals, and connects with external by its six wires [ 10, 14 ].
b- Bipolar Motors:

This type of motors are composed of dual coils minus center tap as shown in Fig. 3 (b); this will
cause the current runs through whole coil instead only half coil as in unipolar motor. As a result,
the bipolar motor will produce more torque than unipolar motor of the same size. Compared to
unipolar motors, the bipolar motor is uncomplicated in structure but necessitates a positive and
negative source and extra complex switching electric circuit. Current in the coil of a bipolar
motor is bidirectional. This needs altering the polarity of both ends of the coils [ 10, 13].

P1 $3
— P1 P2 —
P2 P4
|| " I | -
12 3 4 56 12 34
(a) Unipolar (b) Bipolar

Fig. 3: SM's Wiring Diagram

3. WSEM:

The mode of technique is determined by the step arrangement applied to the coils of the motor.
In WSEM, only one phase winding is energized at a period as shown in schedule (1). Steps are
directed in instruction from one to four. After step four, the order is repetitive from step one;
makes the motor rotate clockwise, reversing the order of step from four to one will make the
motor rotate counter-clockwise as shown in table (1-b) [ 15 ].

Table 1: Sequence of WSEM
(a) Clockwise Direction (b) Counter-Clockwise Direction

1 | OFF | OFF | OFF [ON

2 | OFF | OFF [ON | OFF
3 | OFF [ON | OFF | OFF
4 [ON | OFF | OFF | OFF
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This method of excitation produces smooth revolutions and the smallest power exhaustion of
the three methods, while it has the lower torque than other stepping method. It is the least stable
at higher speeds [ 16 ].

4. Hardware Configuration:

The PLC kit is the link between the DC power supply and SM, as shown in figure below.
Thus, it is important to understand the input/output of the PLC. It contains: (1) a main PLC
module known as SIEMENS LOGO! 12/24RC (Version: 0BAS5 [ 17 ]) and known as (LOGO!
Basic). It has eight digital inputs and four relays (10 A) as digital outputs, (2) LOGO! Power
module (24 VDC, 1.3 A) is used as power supply for powered the LOGO! Basic module. These
modules are shown in Fig. 4. There is also a special cables called (LOGO!-PC cable) between
computer and LOGO!.

LOGO!

Inputs ® O O o © e e
(11-to-18)

LOGO! Power

l LOGO! 12/24RC Output DMS 12/24F

* o @O o (=3 o © ©
LOGO! Outputs — S

(Q1,02,Q3, and

" Fig. 4: LOGO! Modules

An external DC power supply ( 24V, 5A ) is used to supply the SM coils via PLC outputs.
Output Q1 as normal open relay contact offers supply for the first coil ( ¢1 ) from SM. The next
outputs of PLC, Q2, Q3 and Q4 offers supply for next motor coils: $2, $3 and ¢4 as is shown in
Fig. 5. As mention earlier the PLC is connected directly to the SM, there is no need any type of
interface or drive circuit.
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Fig. 5: Wiring Diagram of PLC Control for SM

5. PLC Program Structures:

The software program of the PLC for SM controller is developed in LOGO! Soft Comfort
V7.0.30 by means of FBD language (function chart) as will discuss in details subsequently.
LOGO! Soft Comfort available as a programming package for the PC.

As mentions earlier WSEM was employed for controlling the SM. The motor will rotate one
cycle (360° in 200 steps) in a clockwise direction in a (2.5 steps/sec) speed and then rotate one
cycle but in a counter-clockwise direction in speed differs from the speed of the first direction (in
a (5 steps/sec)) and this sequence of directions will repeated periodically. The PLC control
program of the SM is shown in Fig. 6.

Input Module Clockwise Direction soos  (Counmnter-clockwise Direction
- BO=1 = ey & OR Gate Ouipui Module
i

Ll On-Delay BOz6
nnt =
Fem = ot
i

Ouiput Module

Cuipui Module
oz

Cuwipui Module
o4

Fig.

6: PLC Control Program of the SM
The execution steps of the program as following: See the SM controller flow chart shown in

Fig. 7.
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- Switch (S;) (see Fig. 5) on the Input Module (I,) is used for enable the PLC program for
controlling the motion of the SM (Start).

- Asynchronous Pulse Generator (APG) units are used to generate the operation pulses for each
phase of SM in each direction.

- The speed of the motor is attuned by adjust the internal parameters of the APG (pulse width
(TH) and the inter-pulse width (TL)) component.

- On-Delay units are helped for delays the enable signal come from I;to the APG units in phase
$2, $3 and ¢4 by specific time. Thus the function of the three on-delay timers in each
direction is to adjust the sequence of operating of the SM .

- UP / Down counter units are employed for adjusting the number of steps of SM by account
the number of pulses that are generated by APG in each direction. Whereas the pulsation
number is a function of the angular movement.

- The UP / Down will count 50 counts which is equal to the complete cycle movement using
the below equation:

Movement of the motor = step x No. of phases x No. of counter counts ... ........ 4)

Practically, SM that used in this work, 1.8° as a motor step, and we have 4 phases, so that
order to achieve a full cycle movement (i.e. 360 °) the UP/Down counter count must be 50 (On
threshold number = 50) so that :

Displacement of the motor = 1.8° x 4x50= 360 °
4 * 50 = 200 = No. of pulses

- Latching Relay units are used for reset the UP/Down counter after it finalizes the On
threshold number to stop the current direction and then enable the next direction.

- OR gates ( B026 to B029 ) are utilized to regulate the outputs for clockwise and the reversed
direction.

- In clockwise movement, the output modules will activate in the flowing sequence [ Q1 - Q2 -
Q3 - Q4] see Table 1 (a) and this sequence will repeated periodically. But the motor when
rotate in the anti-clockwise the output modules will activated in the reverse sequence [Q4 -
Q3 - Q2 - Q1] see Table 1 (b) and this sequence will also frequent periodically.
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Fig. 7: Flow Chart of SM Controller

Hence by controlling the number of the signals, pulse width, and the sequence of activation
of the SM caoils it is possible to achieve the desired angular displacement, speed, and direction of
the motion respectively.

The PLC program of controller is simulated through a software program simulator before its
practical implemented in the system as shown in Fig. 8. Where the program simulator allows
testing a program and modifying its internal parameters to obtain better performance.
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Fig. 8: PLC Control Program of the SM through Simulation

Finally, the program is transferred from the PC to PLC LOGO! via exclusive cables entitled

"LOGO! - PC cable".

6. Conclusions:

The proposed control circuit based on PLC presented here is suitable for low cost

applications and experimentation with rapid and flexible design requirements.

There is no need of using buffer and complex protection circuit between the control circuit
and the motor, where the required power needed for the SM is taken from an external power
supply ( does not from PLC ), the output module of PLC ( PLC coils ) is connected in series
between the power supply and the SM, which made the circuit structure be greatly simplified.
In this work, motion control of SM has been performed successfully by using PLC. The
proposed motion control algorithm involved the control of three parameters of SM: speed,
number of steps, and direction of rotation (clockwise and counter-clockwise).

In future work, can be added a sensors ( resave the sensors signals for controlling the SM in
closed loop mode ) although that the SM can be programed for any

Also in future work, more than one of SM ( multiple SM ) can be controlled easily by adding
expansion modules to the LOGO! Basic modules as LOGO! DM 8 12/24R which increase the
outputs of the PLC. Thus we can easily to control of any Robot Arm by controlling the SMs
which existed in its joints.

In addition to the motion control algorithm can be developed ( i.e. increase the No. of
sequence of direction and each direction has speed and displacement differ from the others).
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ABSTRACT

The internet service is provided by a given number of servers located in the main node of
internet service provider (ISP). In some cases; the overload problem was occurred because a
demand on a given website goes to very high level. In this paper, a fuzzy logic control (FLC) has
proposed to distribute the load into the internet servers by a smart and flexible manner. Three
effected parameters are tacked into account as input for FLC: link capacity which has three
linguistic variables with Gaussian membership function (MF): (small, medium and big), traffic
density with linguistic variables (low, normal and high) and channel latency with linguistic
variables (empty, half and full); with one output which is the share server status (single, simple
and share). The proposed work has been simulated by using MATLAB 2016a, by building a
structure in the Fuzzy toolbox. The results were fixed by two manners: the graphical curves and
the numerical tables, the surface response was smoothly changed and translates the well-fixed
control system. The numerical results of the control system satisfy the idea of the smart rout for
the incoming traffics from the users to internet servers. So, the response of the proposed system
for the share of server ratio is 0.122, when the input parameter in the smallest levels; and the
ratio is 0.879 when the input parameters are in highest level. The smart work and flexible use for
the FLC is the main success solution for most of today systems control.

Keyword: Internet servers, Load balancing, Smarts routing control and Fuzzy Logic.
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1. INTRODUCTION
Computer networks can provide full capacity for transferring the data. Imbalance workloads
among nodes (or links) reduce the performance of the networks. As the configurations of today's
computer networks are becoming more complicated, achieving high performance is becoming
more challenging [1]. Load balancing is process of dividing workload among nodes to increase
the response time. Load balancing is process of removing dependency from single node and to
adding resources in such way workload can be distributed over them [2]. In this paper the work
will be focused on the server work that produces the desired link services for the users. Many
researchers work to solve the network overload by installing new routers or gateways or by new
operation protocols; this kind of solution may be leads to more network complexity with slightly
problem solution. The FLC were used in this paper to make the servers work in optimum way
and determine how it's on line for co-operation to hold all incoming packet request.
Generally, in computer network, load balancing is important for distributing the load of traffic
across several links from the source in order to reach its destination, where, the most important
reason to reduce network efficiency is that the load is greater than the capacity of network [3].
The companies and government offices depend in their business on the network that has high
availability without interruption of the services. High availability refers to a system or
component that operates continuously for a desirably long length of time [4]. Data traffic in
computer network can be considered as non-linear and non-stationary time signal that exhibits
both characteristics of short range and high degree long range dependence such that classical
prediction systems cannot model network traffic perfectly [5]. The important things in said load

balancing are estimation of load, comparison of load, stability of different system, performance
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of system, interaction between the nodes, nature of work to be transferred, selecting of nodes and
many other ones to consider while developing such algorithm [6]. Web servers in recent days
have been involved in many aspects of life for billions of users through the internet. The great
increase in web servers and clients require the achievement of reliability, availability and
scalability of web servers to produce fast service and high productivity for the clients’ requests
received at all time. The most approach used to improve the performance of the web servers is
the distributed web server [7].

1.1 THE INTERNET SERVERS
The service of internet is managed by a group of servers that fixed on each ISP. The servers
divided ether depending on the type of service such as: (sport, games, news, video ...etc.) or
depending on the size of data required by specific users. The main components of the servers are:
(main memory and processor) which are must be selected carefully to satisfy their proper work.
The routers which are connected in the ISP receive the incoming request and directly forward
those to servers depending on the fixed algorithm were used by the router. So; the packets may
bay be overloaded to one server and other one haven't any load or process a single mission.

1.2 FUZZY LOGIC SYSTEM
The FLC is a part of artificial intelligent that can be used in the complex problem that haven't a
mathematical model and very hard to derive it. The FLC used widely in control systems because
its ability to fide the desired solution in-between white and black regions. The main parameters
to work with the fuzzy are the fuzzification for the data, inference mechanisms, rule base and
finally de-fuzzification to produce the real output value. The key solution of the fuzzy is the rules
between the linguistics variables and it is the process which maintains the input data to produce
the correct response of control. The MF is the most affective parameters that must be fixed in a
good manner and differs in their number from problem to others. When the MF number is
determined carefully and the dependence rules were well computed the response will be
smoother and the control of the project optimized better. In addition to number of MF

importance; the shape of the MF is also affected factor in response output, more than one types
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of membership are available in fuzzy toolbox such as (trim, trap, sig, gauss ... etc). The input
and output are represented by linguistics variables such as: (less, half, big, small ... etc.) to
monitor and control the behavior of the system by a logical method.

The FLC has two famous rule base "Mamdani and Sugeno™ which can be used in the
control system, the Mamdani propose a structure for the solution to manage a given problem;
while the Sugeno gives the exact solution for the unknown model of control, very hard to build a

hardware model for Sugeno inference system because its complex rule base.
2. PROPOSED METHOD

The fuzzy logic is selected in this work for many reasons such as: load traffic balancing
has no standard mathematical model, in addition to the goal solution that needs to optimum
control for smooth balancing. The proposed system will fix in cooperation with the main router.
So; the control treated will be on the incoming packets which received by the router.

Input factors for the FLC are the main things which must be determined carefully to
maintain the process after this stage. Three affected factors are selected for inputs which are
"link capacity"”, "traffic density" and channel latency”. The type of MF for the inputs are
(Gaussian), while the output type of MF is (Pi), see Figure 1. The MF has been fixed depending
on the data situation for each one, the inputs has a wide range of nonlinear numbers therefor the
MF must be Gaussian while the output is represent a decision report and the Pi type of MF is an
equivalent for it. Each input factor has three variables in linguistic form:

1. Link Capacity (small, medium and big)

2. Traffic Density (low, normal and high)

3. Channel Latency (empty, half and full)
These representations for the input parameters will be used by the Fuzzy system to take place as
input for the FLC. The selected inputs are the main variable that decide where and when the
overload traffic occurred. The "Link Capacity" is the range of data allowed to through within a

specific channel, for example, the Ethernet cable permit for 1Gbps as a maximum bit rate.

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

T —

49




AlKjtab Journal for Pure Science =
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.138  ISSN: (2617-1260)

mbership functon piots Pt PIN'S 00 Member < ot po Membership function plots ot points: 00
medim 9 .w  normal igh  empty i full
et e ™ S Y P —
N /3 R / . ¥4 \ 7 P
\ 7 X / / / R » b s
LY . = \ 3 7 4 R,
\ e / ol N7
-4 b4 " K <
4 . g - <
s S e S

input variable “TrafficDensty” input variable "Latency”

Membership function plots Plot;points: 200

single simple share

output variable “Sharestatus™

Figure 1: The shape of MF for the inputs (Gaussian) and output (PIMF).

In some cases the data required for some application is exceed the limitation for the link
capacity, so; the control must solve this aspect a soon as possible. In the other input parameters,
"Traffic Density" there is more aspects related to this one. The demand services by the users on a
given ISP differ in its size from time to other according to the used application or the web site.
The services of the internet are usually answer each request comes from the main router, ether in
the internet service "cache™ or outer service "neighbor server”. Maximum allowable traffic which
may be reached must be less than link capacity, to satisfy the true condition of the network. The
proposed method will control the data flow between the users and the main servers to optimize
the internet service. The last input variable "Latency” is time delay between the input data and
the output response according to the types of system. In the communication system the channel
may be busy by a high traffic that will leads to very long latency. In this work the latency
monitored together with the link capacity and traffic density to well control data flow and server
share status decision.

The output of the fuzzy is the share status for the available servers to process the
incoming data packets simultaneously with no load conflicts. As mentioned earlier, in this paper,
the ISP has a group of servers; therefore, the control will be on the ratio of the share service
which must be occurred in the overload problem. In case of overload the fuzzy response will be
tack place to overcome any unwanted situation that effect on the service quality. The output of

FLC will be one of the below linguistic variables:
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- Server Share Status (Single, Simple and Full-Share)

In the single share mode there is only one server for the online users that provide the
requested links or application from small number of clients. In case of increasing traffic to high
level, more clients attached or high data rate occurred, the control system will change the share
status to simple share (more than one server online) or to full share (all the available server will
in cooperation for data process).

The MF for the fuzzy logic must be carefully fixed to smoothly control system achieved.
In this work the maximum rules which can be reached is (3*3*3) which means 3 MF for each
input factors. The 27 MF is the maximum number of rules can be reached to maintain the output
response and to include all the possible case for the input set of data. In case of hardware
implication of the FLC the designer may be neglect some of the rules to reserve size of memory
required for the software and decrease the operation time to reach the solution.

Below list of selected rules 'sample rules' for the proposed control method for example only:

1. If (LinkCapacity is small) and (Trafficdensity is low) and (Latency is empty) then (share is
single).

2. If (LinkCapacity is medium) and (Trafficdensity is low) and (Latency is half) then (share is
single).

3. If (LinkCapacity is big) and (Trafficdensity is normal) and (Latency is half) then (share is
share).

4. If (LinkCapacity is small) and (Trafficdensity is high) and (Latency is empty) then (share is
simple).

5. If (LinkCapacity is big) and (Trafficdensity is high) and (Latency is full) then (share is
share).
The MF is the key solution for the fuzzy logic and when it is fixing carefully the response

will be in better case. The activation function for the MF is the Gaussian for all input factors that

deals with the exponential curves and used for the non-linear problem, while the output MF fixed

to Pi. The simulation of the proposed system is held depending on the MATLAB Fuzzy toolbox,
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which has a GUI for the input and MF with real time response for the output control; see Figures
2 and 3. The tuning for the desired output is done by changing the fuzzy parameters such as the

de-fuzzification and inference parameters that the membership rules and the crisp values are

included in it.
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Figure 2: The system architecture in the MATLAB.
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Figure 3: The FLC rules for the proposed work.
The fuzzy operator which used in between the input linguistics is the AND for its
importance in PI-Fuzzy like control. So; when more than one case occurred in the same time a

certain action must be founded to overcome the unwanted situation.
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In this work the Mamdani rule base were used because the control for the load traffic

required to mathematical model to distribute the incoming request equally on the servers.

3. RESULTS

The proposed method was tested and validated by varying the input during the toolbox
GUI and record the output response for a selected case. The data used in this paper are
normalized to generalize the solution to any given system. History records are obtained from
different ISPs to simulate and test the proposed control system. The surface response for the
system is the first check point which translate the control dialog between the input and output

variables. 3-D plots for surface response has been plotted and fixed in Figures 4-6 below.

LinkCapacity Latency

TrafficDensty Latency

Figure 5: The relation between TrafficDensity and Latency with respect to share status.
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The surface figure translate the control response of the fuzzy that is clear to monitor
through the smooth transition between the low and high values for both latency with link
capacity, (Figure 4), and latency with traffic density, (Figure 5) with respect to share status.
Clear to monitor the transition in the control curve that the share status increased with respect of
the value of the selected factors. In (Figure 6) the relation between the link capacity and traffic
density with respect to share status, when the link capacity is zero there is no share although of
traffic is available because there is no way to drain the data. In opposite case, the share is in full
ratio when the traffic is more than 40% of the maximum allowable value with link capacity

greater than 85% of maximum link capability to hold data.

Figure 6: The relation between TrafficDensity and LinkCapacity with respect to share status.

By tuning the input parameters which are needs can be easily obtain on the desired
response of the surface figure. From the (Figures 7-9) the resultant transition is very smoothly
varying between the start of given inputs and end of them. For more validation of the proposed
work a 2D plot is fixed between selected input and the output (share status). Figure 7 show the
relation between the link capacity and the Share status that is a nonlinear transition and cannot
bet controlled by a conventional control process. The share status means if there are co-servers in
operation or not; for example in this paper the experimental data set for the fixed input
parameters when are low (0.1 — 0.4) that will be the decision from the FLC is simple share or

only two servers are on operation line and represented as a maximum for 0.5 for the share status.
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Figure 7: The response control system for the Link Capacity variable.
The relation between the Latency and the share status is shown in Figure 8; clear to see
the response of the proposed control system when the latency changed from low value to high.

Sharestatus
o o
O BT

1 | !
03 04 05
mmmmm

Figure 8: The response control system for the Latency variable.
Finally, the effects of the traffic density on share status is shown in Figure 9 below, that clear to

see the response when the traffic changed from low value to high.

vvvvvvvvvvvvv

Figure 9: The response control system for the Traffic Density variable.
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Numerical records were fixed in this paper to validate the proposed work and compare
the error ratio with other control system in future work. The minimum ratio for sharing control
was 0.122; (normalized data of control system) while the maximum ratio for the server sharing
was 0.879. The minimum and maximum ratio are fixed at lowest and biggest input variables
consequently. Table 1; show the output of control system when the link capacity varied from 0 to
1 (minimum to maximum) in addition to other input. The first row shows the lowest values for
the input variable, the slightly changed to higher values with monitor and record the share status
as output decision.

Table 1: Minimum response output ratio for the server sharing.

Input Output

No. Link Capacity Traffic Density Latency Share Status
1 0.01 0.01 0.01 0.122
2 0.05 0.09 0.09 0.137
3 0.1 0.125 0.1 0.152
4 0.2 0.175 0.175 0.227
5 0.45 0.42 0.47 0.495

The data output refer to single and simple share only (0.122 — 0.495) that means only one or two
servers will hold the packets demand and drive entire network protocol with no extra load or
high latency in between of the network components. Table 2; show the output of control system
when the traffic density and channel latency were varied from 0.5 to 1 (medium to maximum) in
addition to link capacity. The input data set when be in high values 'more than 0.5' the response
will be full share status or in other meaning there are set of servers gives the data service for the
incoming request. The values which produced from the FLC and listed in the output column in
table 1 are calculated through the proposed rules that mentioned earlier in this paper. Any value
for the share status greater than 0.5 that means many servers will be in operation mode to solve
the big traffic for packets.
Table 2: Maximum response output ratio for the server sharing.

Input Output
No. Link Capacity Traffic Density Latency Share Status
1 0.5 0.5 0.5 0.5
2 0.6 0.55 0.6 0.505
3 0.7 0.7 0.6 0.525
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4 0.85 0.75 0.75 0.7
5 1 1 1 0.879

4. CONCLUSION

In this paper a FLC has proposed to distribute the load into the internet servers by a smart and
flexible manner. Three effected parameters are tacked into account as input for FLC: link
capacity, traffic density and channel latency; with one output which the share server status is.
The proposed method satisfies the stable work for the network server by determining the number
of servers required for each case of input situation. The output of the fuzzy is the share status for
the available servers to process the incoming data packets simultaneously with no load conflicts.
In case of overload the fuzzy response will be tack place to overcome any unwanted situation
that effect on the service quality. The minimum ratio for sharing control was 0.122; (normalized
data of control system) while the maximum ratio for the server sharing was 0.879. Any value for
the share status greater than 0.5 that means many servers will be in operation mode to solve the
big traffic for packets. Finally; the future work may be applied by using neural network-fuzzy
logic to do the same operation for more optimization and validation response.
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Abstract

Image processing are the important source of data and information in all fields, many types of
Fruit and vegetable can be found in supermarket. When a cashier cannot scan the barcode,
cannot recognize the fruit and vegetable that a customer wants. Software is needed to ease the
process of vegetable recognition. The purpose of this paper is to simulate and design software
that can be used to recognize different types of fruit and vegetable based on its shape and
classification using neural networks. The system begins by collecting different types of both.
Images are capture in fixed amount of light, background and other effects using a mobile
camera (13 mega pixels) ,convert input image Gray; After the conversion process calculate the
different intensity value, where the density value different of the object from the background so
we determine the value of the threshold of separation between them. With the help of the
threshold value convert gray image to binary image and used edges detect to determine the
shape. Followed by training Neural Networks (NN) To recognition and classification For items,
the accuracy system is 95 percent. Done using MATLAB 2017Ra software.

Keyword: Fruit; Vegetable; Image Processing; NN; Shape Recognition.
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I. Introduction
Recognizing different kinds of vegetables and fruits is a recurrent task in supermarkets, where
the cashier must be able to point out not only the species of a particular fruit. The fruit industry
plays a vital role in a country's economic growth. They account for a fraction of the agricultural
output produced by a country. It forms a part of the food processing industry. Fruits are a major
source of energy, vitamins, minerals, fiber and other nutrients. They contribute to an essential
part of our diet. Fruits come in varying shapes, color and sizes. Some of them are exported,
thereby vyielding profit to the industry. Fruit sorting and grading are performed before export.
This determines the quality of the fruits which is an important factor in the food processing
industry. The food industry has widely used machine vision for quality inspection of fruits,
vegetable and processed food[1]. Shape modeling form is the basis of object recognition under
changing shape, deformation, uneven lighting conditions and shape based on fruit classification
takes care of different features such as area, perimeter, major axis length and minor axis length.
The image generally consists of pixels which includes RGB (Red, Green and blue)
components[2].Shape is one of the most important parameters for detecting healthy fruits is to
identify easily through the shape and distinguish it as infected or healthy for both fruits and
vegetables [3]. Recognize boundaries of objects , the images are a two-dimensional matrix. This
matrix contains binary elements. Derive the boundaries of the object and the edges, depending on
the starting point, which is basically one pixel on the background of the object, the process of
determining the first point of interest such as this and then finding another pixel, and reverse the
hour hand the pixels searched diagonally. The process of identifying the boundaries of object is
done by hunting the pixels one by one in a steady path and direction [4]. Recently, the use of
neural networks to characterize biological processes has become increasingly popular as it has
the ability to make decisions that are used to analyze images of biological products where the
size and shape classification is not achieved by any mathematical function [5]. The real ability
and power of learning neural networks lies in how they perform on their own and determine the
function they perform based solely on sample inputs and the ability to produce reasonable
outputs for inputs. The neural network host is a simple calculation of the output of all neurons.
e —
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Teaching how to deal with neural output neuron of the weighted weight of the extension [6].
Acrtificial neural network (ANN) The concept of neural networks is based on the human brain.
The human brain system is constantly learning from everyday life and its subsequent use in the
future. Therefore, the neural network works on the principle of the brain, where it consists of
very large numbers of interrelated processing elements, to detect vegetables and fruits using
color, shape and size. There are two stages in the neural network system are training and testing
[7].

I1. Proposed Methodology

A collection of images of the different types of fresh fruits and vegetables obtained from the
fields in the province of Salah al-Din Iraq taking pictures of all types were under fixed positions
by taking pictures were can extract the features of the shape through the image based on the
characteristics of the form Neural networks are used to classify different types , this project is
done using MATLAB 2017Ra software. The following figure (1) illustrates the system's working
algorithm.

a) Image Acquisition and Pre-Processing

The first step and the most important part of the project. Taking pictures of the different types of
fruits and vegetables (5 types of fruit and 5 types of vegetables) were used using a 13 mega pixel
camera. A black box with a fixed amount of light for all the images was taken for each type of
same type used four pictures for four sample uses three pictures for the stage testing phase.
Limited to reduce computational loads, the images are all resized to (200* 160). Show figure(2),
the list of fruits and vegetables, and table (1)show the name s fruit and vegetables in market and
scientific name .
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Figure(1) Process Flow Diagram of Proposed Method
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Celeriac Cantaloupe

Okra Apricot

Figure (2) The List Sample of Fruits and Vegetables

Table (1) Fruits and Vegetable Name List

Type Name in Local Scientific Name
1 Apricot Prunus armeniaca
2 Pear Pyrus_ communis linne
3 Zucchini Cucurbita pepo

eggplant Solanum melongena
yellow melon Cantaloupe

6 pepper Capsicum annuum
7 Lemon Citrus lemon
8 Banana Musa
9 okra Ladies finger
10 Celery Apium graveolens

b)Feature Extraction
After the completion of pre possessing, Shape has been extracted by converting the
colored image to gray image and then convert the binary image selected object using

the shape feature and creates a cropping tool associated with that image. To train neural
networks store data in a database for the NN in order to acquire knowledge, Training and

P,
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learning on recognition . The Shape features are based on the shape of the Region of Interest
(ROI) and take the shape of the split regions[8]. Algorithm : Shape Feature Extraction

Input: Image RGB.

Output: Binary Image.

Start

Step 1: Read an RGB image.

Step 2: Convert an RGB image into gray scale image.

Step 3: Threshold the image, Threshold the image Convert the image to black and white in order
to prepare for boundary tracing using boundaries.

Step 4: Invert the Binary Image.

Stop.

Show figure (3).

C)Neural Network

Neural network is classifier that classifies the output based on the input data provided in it at the
time of training [9]. A block diagram representation of neural network is shown below in
figure(4). The block diagram shows that neural network consists of three layers which are input
layer ,hidden layer and output layer. The input layer defines the input given to the neural network
which is processed in the middle layer which consists of neurons and this middle layer is known
as hidden layer. The hidden layer process the input at the training time to provides the desired
output at the testing time. The last layer is the output layer which shows the output result.
Acrtificial neural network perform the inspection

— -
A
& s

Figure(3) Show Sample The Feature Shape For Each Fruit and Vegetables.
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Al A2 A3
L~ —
Input layer Y| Hidden layer Y| Output layer

Figure(4) Block Diagram of Artificial Neural Network.

of fruit and vegetables on shape[10 11]. When a new image is to be identified, features are
extracted from it, and classified using the stored extracted features and an neural network (NN),
trained using the feed forward rule. After the image extract shape, extracted feature are stored
in the data base of artificial neural network for knowledge gain. When a new image is
encountered different feature are extracted from fruit and vegetable sample image. Are used to
identify and classified using artificial neural network. The general structure of neural networks
consists of a large number of interconnected neural modules (nodes, units or neurons). Each one
of these cells affects one or more layers of the nodes through a network of excitatory or
inhibitory weights. Each cell calculates an amount of non-linear weights weighted by Inputs and
the result is proven on their links to other units consists of patterns of values that are assigned to
designated input and/or output units. As patterns are presented from the training set, a learning
rule modifies the strengths of the weights so that the network gradually learns the training set.
The identification and classification of different fruit and vegetables is known as the
characteristics of 10 categories (5fruit, 5vegetables). Each heading refers to 10 characteristics of
both parties. Use the using binary number 0 (zero) and 1(one) had ten classes that correspond
vectors placed outside the layers.

d)Training and Testing

Training of the neural network for property of fruits and vegetables data stored during the
training time are stored in the neural network database, using a test image for each type of fruit
and vegetables that were not from the training data collection. Classification was the
identification of the image category through the knowledge acquired during training.
Characteristics of the shape as inputs for class classification based on knowledge gained during
the training period.

I11. Classification Result

The supermarket data set consists of 10 different categories: ( zucchini, eggplant, pepper,
papaya, Celery, banana, pear, yellow melon, apricot, lemon). Total 40 images used Use 30
training images and 10 images for testing. In this paper the use of shape features only as an input
to the neural network, produced 10 layers correspond to predefined categories of fruits and
vegetables the number of neurons in the hidden layer was 20. Mean Squared Error is the average
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squared difference between outputs and targets. The lower the values are the better. Zero MSE
corresponds to no error. The results of MSE (mean square error) and %E (percentage of error)
of training; Tasting and validation of shape feature were near to zero show figure(5a , 5b).
Training of neural networks by creating vector input feature and resulting associated targets. For
each training course, the input and vector targets are divided into three random groups, after
adequate training the weights of the grid are adjusted and used for validation. The network was
trained here twice and the results were recorded below for both fruits and vegetables. In this
work, 20 input neurons and a bias neuron, 20 hidden neurons and a bias neuron and 5 output
neurons were neural network employed for each fruits and vegetable . The neural network is
trained and change weights until the minimum error obtained. The generated neural network
structure and its pattern recognition is shown in the figure(4a) and figure(4b) . The neural
network is trained and change weights until the minimum error obtained.

The result classification 95% for vegetables and 91% for fruits . show in figure(6a,6b) and
figure(7a,7b) that retraining on full network and figure(8) show all dataset used in system .

. Meural Metwork Training (Antraintocl) — (| =

MNMeural Metwork

Hidden Layer OutputlLayer
I Dt
- Ii/G ‘E iﬁ[ﬂ‘ :
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Figure(4a) Pattern Recognition Fruits of Neural Network.

-\ Meural Metwork Training (nntraintool) — 1 >

Meural Network

Hidden Layer OutputlLayer
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20 5

Figure(4b) Pattern Recognition Fruits of Neural Network.
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the Shape Feature of Fruit the Shape Feature of VVegetables
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Figure(7a) Neural Network Training Best Figure(7b). Neural Network Training Best
Validation Performance of Fruits Validation Performance of Vegetables

IVV. Conclusion

The application is a simulation using neural networks based shape features extraction . This is a
practical application that can be easily used by phone or computer in line with the rapid
development of technology rather than traditional methods. Based on the results of this work,
fruit and vegetable samples can be applied to different categories using image processing
techniques.

V. Future Works

Future work is ambitious to improve the best accuracy addition to the shape features of the
model we add color characteristics(Color Co-Occurrence Matrix)  with the texture and to
increase categories of classification to identify many types of vegetables and fruits.
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Figure(8). List of Figures
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ABSTRACT

Power System Stabilizer (PSS) is one of the most used controllers in the local generations,
primarily it aimed to suppress local mode of oscillations. On the other hand, the Unified Power
Flow Controllers (UPFC) the most versatile member of flexible alternating current transmission
system devices to simultaneously control real and reactive power flows on transmission lines, as
well as regulate selected bus voltage. Each of these controllers, on their own, can show
satisfactory performance to enhance power system stability. However, when they utilized
together, their dynamic performance can degrade due to controller interaction, that should be
strategically optimized. In this paper, the coordinated design of pss's and upfc is realized to damp
inter-area oscillations in two-area power system using particle swarm optimization (PSO)
method. The simulated cases in Matlab environment show that the interaction of pss's and upfc
can be optimized, so the inter-area oscillations can be effectively mitigated following after fault,
the simulation results of the uncoordinated design are also presented.

Keywords: Power System Stabilizer, Unified Power Flow Controller, Inter-area Oscillation, PSO.
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claal) Gipaa aey Jlad IS Bl o bl sas (e Cagaill Sy Jalls ¢ MATLAB alasiuly

1- Introduction

Electrical power transfer is constrained by small signal, transient, and the voltage stability.
these stability measures are negatively affected due to the increased need for electrical power
demand in a continuous manner that necessitates increasing of generation facilities, complex
power system structures, and long transmission corridors [1]. moreover, power systems are
continuously growing, i.e. they are under big stress of load when compared to ten years ago. this
situation makes power systems to be operated close to their operational limits which threaten

system stability. flexible alternating current transmission system (FACTS) has been first
proposed by Narain G. Gingorani that applies power electronics based converter technology to
the transmission voltage-level of power systems [2]. thus, the required corrections to the
transmission facility in order to fully utilize the existing transmission systems and to optimize
their functionality can be effectively realized. unified power flow controller (UPFC) is a multi-
functional and the most versatile member of facts controllers, primarily used to control real and
reactive power flows in a transmission line as well as to regulate the bus voltage dynamically [3].
the strongest side of upfc is that it can handle all these tasks simultaneously and independently.
besides the aforementioned primary functions, a upfc can also be commanded to optimize power
system operation for reducing transmission losses, and/or enhancing small signal and/or transient
stability of complex inter-connected power network by damping power system oscillations [4].
on the other hand, power system stabilizer (PSS) is a local type of controller that is generally
located in generation stations and coupled to the excitation systems of the synchronous
generators [5]. a pss can provide an additional feedback signal to stabilize the generator when
there is an unbalance between generation and consumption of electrical power. pss is proven to
be very effective in the execution of allocated functions, including suppressing local and partly
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inter-area mode of oscillations [6]. it has been recently reported that pss and upfc can adversely
affect the operation of each other when suppressing oscillations unless coordinated parameter
design is not made [7]. in this work, the interaction of pss's and a upfc positioned in a two-area
power network is optimized so as to damp out inter-area modes efficiently. the optimization
yields a coordinated parameter design among multiple controllers in an effective way for
enhancing power system stability. the study in Matlab has been conducted with two cases: first,
the low performance of uncoordinated parameter design of pss's and upfc has been shown, later
on the superiority of coordinated parameter design using particle swarm optimization has been
illustrated. the simulation results show that effective damping characteristics have been obtained
for inter-area oscillations in a two-area power system. the optimization method has converged
quickly to minimize the given objective function so as to reach the goal of the controller
coordination.

2- Inter-area oscillation

Inter-area oscillations are low frequency parameter swinging from one group of generators
against another located in a large geographical region, which are tied by long and weak
transmission corridors [1]. This kind of oscillations generally induces an electro-mechanical
oscillations, which can be a result from small or large disturbances, such as a change in the
operating point of the interconnected-system or a line fault. Inter-area oscillations usually occur
in the range of 0.1-1.0 Hz [1]. The complexity of the interconnection and the existence of large
and weak transmission corridors can lead to inter-area oscillations. A typical inter-area
oscillation of real power is shown in Figure 1. These oscillations are undesirable as they threaten
system stability. If not damped effectively, they can cause partial or complete power
interruptions. The non-linear and non-deterministic behaviors of the large interconnected
systems make the damping control difficult. It is currently reported that to recover a lightly
damped system from inter-area modes is very challenging. The coordination between network
operators of each area is highly required so as to tune the pss's parameters in real-time to take the
damping action efficiently.
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Figure 1 A typical inter area oscillation curve

3. Unified power flow controller (UPFC)
Unified power flow controller (UPFC) was first proposed by Gyugyi in 1991 [3]. It is the

most versatile member of FACTS devices that can be used in optimization and control of
power systems. The great potential application areas, especially at the transmission side, have
been well-documented in the literature [8]. upfc can control all system parameters instantly and
independently, namely as, bus voltage, bus phase angle, and line impedance. With this respect, it
is possible to control real and reactive power flows on the transmission lines as well as a selected
bus voltage magnitude, simultaneously. The generic representation of upfc is shown in Figure 2
[8]. The upfc consists of a series and a shunt converter with a common DC link, each of which is
coupled to the system via coupling transformers. The shunt converter alone can be considered as

a static synchronous compensator (STATCOM), while the series converter alone can be

considered as a static synchronous series compensator (SSSC). With this respect, upfc
combines the functions of both STATCOM and SSSC, which makes it a powerful power system
compensator. The function of the series converter is to inject a three-phase voltage with
controllable magnitude and phase angle. The free parameter choice of the series converter should
be compensated by the shunt converter. So the function of the shunt converter is to supply/absorb
to/from the series one. The reactive power can be generated or absorbed by the shunt converter
itself, so there is no need to exchange reactive power. The real power balance between series and
shunt converter yields a regulated voltage at the DC link.
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Figure 2 Basic schematic diagram of UPFC [6]

4- Power system stabilizer (PSS)

The function of power system stabilizer (PSS) is to add appropriate damping signal to the
generator excitation system to cope with parameter oscillations. The functional block diagram of
pss is shown in Figure 3. The pss input signal can be either the frequency difference between
remote regions, machine speed deviation or its acceleration power which is the difference
between the mechanical input power and the output electrical power of the generator. The output
signal is used as an additional input to the excitation system.

Rotor speed Lead-lag block
deriation Gam  Wash-out fiker (phase compensator) ym
d 5Ty ST;+1 s ] [ s
STy +1 ST, +1 STl | -
Vrsnay

Figure 3 PSS structure [9]

4.1. Washout filter

The main function of washout filter is to remove the steady state alignment case occurred at the
controller output. It is a kind of high pass filter. It is common to select time constant Tw,
between 1-20 s in the literature.

4.2. Lead-Lag block

Lead-lag block performs the required phase compensating function for the PSS output, so that
the necessary lead or lag function is realized to damp effectively [10]. The transfer function of
lead-lag block is written as:

_ (1+ST1)(1+ST3)
Ts = (14ST,)(1+5sT,) (1)
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where, T; - T, are time constants, which are strategically chosen for the required phase shift to
the PSS output signal. The choice of these time constants are the most difficult ones in PSS
design stage.

4.3.The Limiter

The main function of the limiter is to give permission to passing a frequency signal of swing
mode [8].

5. Particle swarm optimization (PSO)

Numerical optimization techniques have the capability to optimize non-linear and multi-
dimensional optimization problems and are generally successful. Particle Swarm Optimization
pso is one of the recently proposed bird optimization methods which is inspired by social
behavior of flocking or fish schooling. The main idea of the pso algorithm is to optimize a
problem by iteratively trying to enhance a candidate solution under the given measure of quality.
pso was first proposed by Kennedy and Ebrehart in 1995 [9]. In pso, each solution is called as
"particle”. pso is prepared with a set of particles to find the optimal solution. Thus, each particle
has a value which is determined by the function to get the optimization. Particle velocity vat the
(k+1)th iteration is given in Eq. (1), where pbest is the best solution or fitness for individual
particle it has achieved so far, gbest is tracked by the pso, obtained so far by any particle in the
population, c1 and c2 are the learning factors [9]. Eq. (2) describes the position of the particle at
the kth iteration, where i is the adaptive coefficient. Integral time absolute error (ITAE) which
is given in Eq. (3) Is used in this work as the performance index. ITAE is the selected objective
function that depends on the minimization of the error signal e (t) to increase the interaction
between pss's and the upfc.

k+1  _ k k k k k
vttt = wovf + ¢y.randgg. (pid — xl-d) + cy.randg. (Pgq — Xiq) (2
k+1 _ k k+1

Xig ' = Xjg + p.vig 3)

ITAE = ["tle(t|dt

(4)
6. Optimization process
In this work the error signal e(t) of the objective function is chosen as the acceleration power
P, which is given in Eq. (4).Py, is the mechanical input power to the generator and Pe is the
electrical output power produced by the generator. pso aims to minimize the objective function
J, as given in Eq. (5), wherety and tsim are the beginning time of taking integration and the total
simulation time, respectively.
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The optimization problem can be defined as follows:
Minimize J
Subject to the following inequality constraints:

KJ'" < Kp < KX
Kmin < K < Kmax
T < T, < TmoX
T < T, < Tjnax
TN < T, < Tinax

T;m'n < T4 < T4max

Kimin < Ki < Kimax
Kgnm <K, < Kgnax

min max
Tla < Tla < Tla

min max
T2a < T2a < TZa

min max
T3a < T3a < T3a

min max
T4a < T4-a < T4-a
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()
(6)

To find the optimal parameters of the pss's and the upfc, pso is executed with the given bounds
which are described by the minimum and the maximum allowable parameters. The solution of
the optimization problem is given in Table 1.

Table 1 Initial and converged values of the controller parameters

Parameters Initial Converged
values values
K 0-15 1.3160
PSS T, 0-05 0.4649
parameters | T, 0-1.0 0.9367
of G1 T, 0-05 0.3460
T, 0-1.0 0.9166
K, 0-15 0.2269
PSS Tiq 0-05 0.3921
parameters | T,, 0-1.0 0.0654
of G2 T34 0-05 0.0139
Tsa 0-1.0 0.4385
K, 0-15 0.2778
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PSS Tip 0-05 0.0798
parameters | T,, 0-1.0 0.3805
of UPFC Tsp 0-05 0.4437
Tap 0-10 0.2282
Real power | K, | 0.01-0.05 0.0344

parameters K; 5-7 6.8507
of UPFC
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7. Simulation results and discussions

The simulation studies are carried out in a two-area power system that has two power
generating units, as shown in Figure 4. Left side consists of a 13.8 KV salient pole synchronous
generator rated at 1000 MVA. Right side consists of a 13.8 KV salient pole synchronous
generator rated at 1200 MVA. The two power generation sites are connected with each other via
double transmission lines. upfc is located at the middle of the second line. The two-area power
system has equipped with a pss installed at each generator. The system is tested under
disturbance condition which is the three-phase to ground fault. Both the simulation results of the
uncoordinated and the coordinated design are presented in this section. The fault is initiated at
t=0.1 s and cleared at t=0.2 s in simulation studies.

7.1 Uncoordinated Design

Here, the parameters of each pss and the upfc are chosen such that each controller can operate
satisfactorily with itself alone. The system operates on its nominal condition and no oscillations
are observed. However, when all pss's and the upfc are operated simultaneously, power system
parameters begin to oscillate around their nominal value and the stability of the power system is
lost following after the three-phase to ground fault. The simulation results of the uncoordinated
design are presented in Figures below.

7.1 Coordinated Design

In this case, the optimized parameters of the pss's and the upfc apply to the devices when the
same type and the same duration of the fault is applied to the same point on the chosen
transmission line. The simulation results are shown in Figures below. The benefit of coordinated
design can be easily seen graphically from the simulation results. Following after the clearance
of the fault, the oscillations are effectively damped out and the pss's and the upfc restore the
system back to its nominal operating point in a relatively short time.
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8. Conclusion

The power systems are facing high load demands due to fast increasing in population and
industry, while the transmission side is very conventional and difficult to enlarge. This situation
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threatens power system stability and leads to operations very close to the stability limits.
Following large disturbances, such as faults, a power system can lose its stability easily because
of this operating condition. On the other hand, coordinated parameter design for damping
oscillations by trial and error is a very difficult process and becomes even harder as the number
of design parameters increases. In this work this problem is solved by defining a cost function
which is minimized by the particle swarm optimization method. This study shows that the
coordinated parameter design of upfc and pss's can enhance the dynamic behavior of a small
two-area power system under a large disturbance. When coordinated design is realized the power
system oscillations such as real and reactive power flows as well as bus voltage magnitudes and
phase angles can be damped out effectively. This study reveals that the coordinated operation of
upfc and pss not only reduces system oscillations, but also can increase the reliability of power
systems.
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Abstract

Single phase bridge controlled rectifier, nonlinear load,, produces harmonics that effects on
power quality of the AC power system. These distortions cause different problems that need to
be solved. Therefore, reducing harmonics is very important issue. In this paper, line injection
technique is used to reduce harmonics on the ac side of the single-phase bridge controlled and
uncontrolled rectifier. This method depending on injecting harmonic components of the dc
converter current with an opposite phase to its ac side lines at a particular frequency to get
sinusoidal wave as possible and improving the power factor. Two injection circuits are used. The
simulation results of the modified suggested circuits have been compared in order to show the
advantages and disadvantages of each type. Parameters of the injection circuits are chosen
depending on derived mathematical equations. The system is modeled implemented by
Matlab/Simulink. Simulation results show that THD of the AC current reduced about 81% with
power factor around unity.
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Keywords — Modified method, minimizing current distortion, current injection, single-phase
rectifier.

1.Introduction
Power electronics progresses lead to significant effects on the power quality and reliability of the
AC distribution systems. Power electronics circuits, non-linear loads, create distortion in the AC
side of the converter circuit. rectifier is a source of distortion in the AC current and causes a
number of unwelcome effects. Improving AC input current of the rectifier is a subject of
intensive research in power electronics [An integrated...pdf].
The deviation from a perfect sine wave can be represented by harmonics-sinusoidal components
with frequencies integral multiples of the fundamental frequency as shown in Fig.(1). The
distorted waveform is composed of fundamental, 3", and 5" components. The total harmonic
distortion (THD) of any signal is expressed as:-
2 2

Vrms Vzlrms *100% (1)

1rms
Where (Vims and Vi) IS the effective total and fundamental r.m.s values. The IEEE-standards of
the THD three-phase voltages is less than 5% [1].

THD=

{
\‘ﬂl

(a) Distorted wave (b) fundamental, 3", and 5™ harmonics components
Fig.1. Distorted waveform composed of fundamental, 3", and 5™ harmonics components.

A passive resonant circuit connected between AC and DC sides of a single-phase bridge rectifier
used by [2] consisted of an inductor and three capacitors. This circuit generates a 2" harmonic
current, which is injected into the AC side line of the rectifier. A current injection circuit
suggested by [3] which consists of a group of inductors and capacitors was connected between
AC and DC side a bridge uncontrolled rectifier to minimize input current distortion. A third
harmonic current is injected in the AC side. An optimal injection circuit components value is
obtained when the active value of the injection current is equal to the load current.
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A fast time domain method to improve the power quality of a single phase diode bridge rectifier
is suggested and used by [4]. This method employed to determine the diode conduction and non-
conduction period and steady state solutions. Based on the determined conduction intervals,
interest harmonics are solved analytically through a state augmentation method to improve the
accuracy of the existing harmonic domain method.

A new method for reducing harmonics of the AC input current of a single phase center-tap
transformer and bridge controlled rectifier using injection technique is implemented by [5]. In
this method a passive resonant network for different firing angles is built when the injection
current peak value is nearly equal to 0.666 of the DC load current.

Depending on a harmonic current injection method, a new circuit for correction power factor of a
three phase bridge rectifier is recommended by [6]. The suggested circuit contained two switches
and LC filter. The advantage of the injection circuit is to reduce the apparent harmonics in the
rectifier input current and making the power factor near to unity.

A new designed current injection circuit for harmonics reduction of a single phase bridge
controlled and uncontrolled rectifier is introduced by [7]. A good results is obtained for different
firing angles. An inductive filter and two quadrant active power filter based on a conventional
bidirectional DC-DC converter is suggested by [8]. The circuit connected to the output side of
the diode bridge to improve power factor. In this paper, a line injection technique to improve the
power quality of a single phase bridge controlled and uncontrolled rectifier is used as shown in
Fig.(2). The injection depends on a second harmonic current method through passive resonant
network connected between the AC and DC sides of the rectifier to reduce harmonic of the
supply current and improve power factor.

Lo, [ | deey,
i | et
in |—‘| * * u
l | |

.bridge rectifier

peoy 2mnpa iy

Fig.2. single phase bridge rectifier without injection network.

This paper is also concerned with the mathematical analysis of the line injection technique with
the second harmonic current of the controlled and uncontrolled single phase bridge rectifier after
the application of the suggested injection networks in order to reduce the harmonics that could be
produced by such convertors. In each case matlab-PSB used to obtain the simulation results. As
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it is well known, obtaining a constant and smooth DC voltage and current in the output side of
the rectifier will negatively affect the supply current which will be saturated with large number

=

of harmonics. Fig (2) shows single phase bridge rectifier without injection network.

Il. Input Current Analysis

The input and output voltage and the current waveforms of the bridge controlled rectifier is
shown in Fig.(3). The input current expression for high inductive load using Fourier series is

given as:[5]

i = 41% [sin(wt — a) + %sin3(wt —a)+ %sinS(Wt —a)+..]

Where ij, is the instantaneous value of the input current before injection, 14, is the average value

of the load current for different firing angle.
The effective fundamental (lin1) and total (l;,) r.m.s value of the input current can be find as:

. _ 4l 4o _
lin1 = 5, = 0.914q

. 1 1 1
lin = 0-9Ida\/1 + (5)2 + (E)Z + (;)2 + =y,

)

@)
(4)

lin = 134[1.27 sin(wt — a) + 0.424sin3(wt — a) + 0.254sin5(wt — a)

+ .- ]
The theoretical THD is equal to 48.43%.

(5)

\E L
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-
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Fig. 3. (a) input and (b) output voltage and current waveforms of bridge controlled rectifier.
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I11. Configuration of the First Circuit
The current injection network shown in Fig.(4) is connected between AC and DC sides of the
single-phase bridge uncontrolled and controlled rectifier.

AN
@ *f
CJ: T 2 beidge rectfier

Fig (4). Line injection technique based on 2" harmonic current method.
The injection circuit consists of adjusting coil element and three equal capacitors connected in
parallel. Each capacitor holds (1/3) of the injection current. The coil is used to adjust the
magnitude and phase of the second harmonic current. The injection capacitors has two functions,
the first is an injection device (carry second harmonic current), and the second is for power
factor correction (carry the fundamental current).
The current path for (o < wt < m+a)) and (T3, T») in conduction state is shown in Fig.(5)(a) while
conducting (T3,T4) at (m+o < wt < 27+a)) gives another path as shown in Fig.(5)(b).This figure
indicates that the supply current after injection is equal to (l4+2i,/3). where i, represents the
instant value of the second harmonic current. The current passing through (T, T3) equal to
(1z,+i12), but the current passing through (T,,T4) equal to (1,,+i2/3). It is clear that
the current passing through (T1,T3) is greater than the current in the (T,,T4), therefore the
convertor elements are unbalance loaded.

peo] aanonpu y3m

. .
%_ i l ll lsa ”*ﬁ lgll lsa l
. Lin  Ri v
Lin Rin izHaa b %“ —F dw'._:-iu. s i I
PSP - J E (2iyf3)41sa '5."-‘;}——
™ 3 Viuﬁ-\} F; + T E
Vin( ~ } ) 4 H i 7 !
N iy laatif3 . T ‘_ T _L dec motor
L {I'q‘/ij”-m T '- — J—Cj] de motor 7 ' 'r;/.! e l:‘rql %[_
ol s TI*_ J; 21 Dﬁi(u J—cp loatisf3 3 f
[ 2iy3 203
(a) (b)

Fig (5): current path of single a phase bridge rectifier circuit with current injection network (a)T1
and T2 conduct (b)T3 and T4conduct
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The input current of the rectifier after injection is represented as:
2..
. Ida+(§)lz (xswt<r+a) (6)

) —(Ida+(§)i2) (@+7 <WE<27 + )

where (i) is the instantaneous value of the input current after injection. The second harmonic
current is expressed as:

i, = —Iycos2(wt — a) = —I,sin(2wt — 2a + g) (7
where (1) is the peak value of the second harmonic current.

The injection factor (p) is defined as the ratio between the peak value of the second harmonic
current and the DC load current:

o m ®)

Iqq
When the current is injected into the input side of the rectifier through the injection capacitor, it
will be subjected into the switching processes as illustrated :

iinj = 0.666i; = —0.66614,c0s2(Wt — @) a< Wt <+ o 9)
iinj = —0.666i; = 0.666l4,c0s2(Wt — @) (ot n< wt <(2 1+ )a (10)
where (i ) represent the instantaneous value of the injection current.
The injection current after the switching processes is expressed as:
linj = SW * (—plgqcos2(wt — a)) (12)
Whereas SW is the switching function illustrated in appendix. When the switching function is
substituted by equation (5), the new injection current equation can be represented as:
ilfnj =
Pp13[0.285 sin(wt — a) — 0.551 sin 3(wt — @) — 0.202sin5(wt — a) — 0.132sin7(wt a) —
0.098sin9(wt — a) — -+ | (12)
ilfn =i+ (SW *iy) = i + il{nj (13)
Substitute eq.(5) and eq.(12) into eq.(13) it results:
ity = I3 [(1.27 + 0.285 p)sin(wt — a) + (0.4244 — 0.551p) sin3(wt — a) + (0.2546 —
0.202p)sin5(wt — a) + (0.1818 — 0.132psin7(wt — a) + (0.144 — 0.098psin9(wt — a) —
] (14)
Depending on eq.(14), the THD is given as:
D1
0.283p +1.27

Derivation of equation (15) with (p) for minimum THD results (p=1=popt).

/03477 ~0.6691p +0.34 (15)

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

T —

86




AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.141  ISSN: (2617-1260)

When this value is substituted in equation (18), the value of (THD) will be equal approximately
to (10%).

Substituted value of the injection factor (pop) into eq.(14) it obtained:

i =

14,[1.555sin(wt — @) + 0.0856 sin 3(wt — a) + 0.052sin5(wt — a) + 0.049sin7 (wt —

a) + 0.046sin9(wt — a) — -+ | (16)

Figure(6) shows the relation between the injection factor and THD. It is cleared that the
minimum value of THD is equal approximately to 10% at injection factor (p=1).

40 \
35 \

30 \

25 \

" N s
- AN ~
10 \ /

s

Fig.6. Relationship between the injection factor p and THD.

IVV. The Modified Circuit Configuration

The suggestion injection circuit shown in Fig.(7) is applied at single-phase bridge uncontrolled
and controlled rectifier. The injection circuit consists of inductor, capacitor and resister
connected at the DC side.

R Lin A
l—a\,n A==V
R
Vin
L

Fig.7. Bridge rectifier with the suggested injection circuit

IL
L1
(@]
peo] 2anonpur ySm

The current path in the power and injection circuits is shown in Fig.(8). This figure indicates
that, the supply current after injection is equal to (ix+14,t).
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R
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(a) Vin r L :
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T
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2 1
Lin Ry T3 * Rj ;I E
Ry C— =
(b) Vin .-:I; 1 ‘ LiE ‘:f
iz +1gg ~ | [ ';
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Fig.8. Current paths of the injection circuits at (a) T, and T, conduct (b) T3 and T4 conduct

It is cleared that the current follow through (T1,T3) is equal to that follow in (T,,T4) and equal
(i2+14,). Therefore, the convertor is operating in equilibrium. The input current of the rectifier
after injection can be represented as :

:{Ida+i2 (aswt<z+a) (17)

" —(ly, +1i,) (a+7m<Wt <27+ )

The second harmonic current can be expressed as:

i, = —Iycos2(wt — a) = —I,sin(2wt — 2a + g) (18)
When the current is injected into the input side of the rectifier, it will be subjected into the
switching processes as illustrated:

ij =i = —plgacos2(wt — a) (a <wt<rmt+a) (19)
ij = —i, = plgacos2(wt — a) (rta <wt < 2nta) (20)
Whereas (ij')represent the instantaneous value of the injection current. . The
injection current after the switching processes is illustrated in equation (11) When

the switching function is substituted from equation (5), the new injection current equation can be
represented as:

iL{nj =

P13 [0.427 sin(wt — a) — 0.765 sin 3(wt — a) — 0.303sin5(wt — a) — 0.198sin7(wt —

a) — 0.148sin9(wt — a) — -] (21)

When (ijy) taken from equation (5), (i,-' )taken from equation (21), and substituted them in

equation(13) it results:
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iy = l34[(1.27 + 0.427p) sin(wt — a) + (0.4244 — 0.765p) sin 3(wt — a) + (0.2546 —
0.303p)sin5(wt — a) + (01818 — 0198p)sin7(wt — a) + (0144 — 0.148p)sin9(wt — a) +
] (22)
By substituting the harmonic current components from equation (22) into equation (1), it results :

D1
0.424p +1.27

Derivation of equation (23) with (p) for minimum THD results (p=0.666=pqpt).
By substituting the optimum injection factor(py,=0.666) THD is equal (10%) . When the value
of the injection factor (p,,.) is substituted in equation (22) it obtained:
lin =
14,[(1.556) sin(wt — @) + 0.084 sin3(wt — @) + 0.052sin5(wt — a) + 0.049sin7 (wt —
a) + 0.042sin9(wt —a) + -] (24)
It is clear from equation (24) that the fundamental component of input current increased from
(1.2714) to (1.55614,) and each harmonic component of the input current (ii, ) can be attenuated
to zero by an appropriate selection of injection factor (p). Figure (9) explains the relation
between the injection factor and (THD) which is drawn by using equation (24). It clear from this
figure that, the minimum value of THD is equal approximately (10%) at injection factor (p =

0.666).

J0.767p* —0.982pp + 0.337 (23)

2

figure (9): the relation between the injection factor (p) and (THD)

V. Selecting The Injection Circuit Parameters.

To Select the Injection Capacitor of the modified current injection circuit:

Application of electrolytic capacitor on the DC side requires the capacitor voltage to be unipolar
[9]. This mean that the amplitude of the second harmonic component voltage across the capacitor
has to be less than the DC component of the output voltage.

Ly * X, < Vg (25)
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Whereas (I,,,) is the maximum value of second harmonic current, and (V,,) is the maximum
value of rectifier output voltage. Therefore, the value of the capacitor for optimum current

injection (I,,, = %Ida) Can be calculated as:

laa
Cc> m (26)
the value of(R;)and (X.s) can be calculated as:
RLj = |Zth + ZLj|COSﬁ2 (27)
X = |Zwn + Zyj|sinB, — Xen (28)
The value of adjusting inductor (L;) can be obtained as follow:
_ Xy
j = 21 f, (29)

Whereas (f) is the second harmonic frequency.
For the power factor compensator of the modified circuit a capacitor can be connected on the AC
side of

the converter and its value for optimum power factor compensation is:
C = 1.556I4gsin2a

A fVim (30)
Figure (10) describes the Thevenin equivalent circuit between the points A and B of the first
circuit shown in figure(5).

Figure (10): Thevenin equivalent of the injection circuit

V,,, can be written as:
1
V=V, = Vo 10500 20)2 (31)
3z 3
Whereas V,;, is the maximum value of the second harmonic voltage produced at the output side.
The maximum value of the second harmonic current can be expressed as:

— _Vin
Im = |Zen+Zcl (32)
I is the maximum value of second harmonic current.
o
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74 2V, 10
= — 2 — = ™ (= — 2cos2a)'/? (33)
|Zen+Zel  V3m|Zep+Zcl ~ 3

The value of (Rc) and (Xc) can be calculated as:

X = Zen + ZclsinBy — Xen (34)
Re = |Zwn + ZclcosPz — Ren (35)
Whereas (f,) is the value of the angle between the second harmonic voltage and second
harmonic current

L¢ can be found as in:

_ Xir
The power factor improvement capacitor value for the first circuit can be found as :

3 ~ _ 0.185Iggsin2a

Cr1+Cp=C3=5C= o (37)

V1. Comparison Between The Two Suggested Injection Circuits

1-The first circuit is composed from an inductor and three capacitors. This injection circuit is
connected between the input and the output of the single phase controlled and uncontrolled
rectifier. The modified injection circuit is composed of series inductor, capacitor, and resistor
connected in parallel with the load of the rectifier. 2- Both circuits are in resonance with respect
to the second harmonic of the injection current3- In the first circuit, minimum THD can be
obtained when the maximum value of the second harmonic current is equal to the load current,
i.e. the optimum injection factor (p=1), whereas in the modified circuit , minimum THD can be
obtained when the maximum value of the second harmonic current is equal to (2/3) of the load
current, i.e. the optimum injection factor (p=0.666).

4- In the first circuit, the upper thyristors of the rectifier (T1, T3) carry current value (i>+1y,),
which represent the load current in addition to second harmonic current. The lower thyristors of

the rectifier carry current value equal to (%2+ I44) -Whereas in the modified circuit, the current

carried by the upper and lower part of the rectifier thyristors is equal to (i,+14,), Whereas the
maximum value of (i) in the first circuit at optimum injection factor is equal to the load current,
while in the second circuit, the maximum value of (i,) is equal to 0.666 of the load current.

5- The modified suggested injection circuit contains a resistor in the injection network circuit.
This resistor is negatively affect the circuit efficiency. In the first suggested circuit, the resistor is
low with value that doesn’t affect negatively the circuit efficiency.

6- The capacitors of the first suggested injection circuit carry the second harmonic current and
fundamental component current. These capacitors work to improve the waveform of the input
current as well as the power factor. Whereas in the modified suggested circuit, the existed
e —
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capacitor carries only the second harmonic current, and when improving power factor is needed,
an external capacitor is connected to the input side of the rectifier.

VIl . The Simulation Results
The Matlab-PSB program was employed for simulating the two suggested circuits. An input
voltage of (170 volt) was applied, and the maximum value of the load current was selected (8
amp).figures (11) and (12) explained the block diagram of the two suggested circuits:

e e
(Bt B et Ve Smumton Fomm Tack
e T @-o0a

Fig.11 The simulation circuit of the Fig.12 The simulation circuit of the controlled
controlled rectifier with first injection network  rectifier with the modified injection network

1- simulation results for the first circuit

The values of the injection network capacitors have been selected from equation (37) and for
various values of triggering angle (o). Table (1) shows a number of selected values of injection
capacitors calculated theoretically that gives minimum harmonic distortion (THD) and power
factor close to unity.

Table (1) Theoretical injection capacitors values at different values of the firing angle

a Theoretical injection capacitors
C(uf) | Ci=Cjz=Cjs=(3/2)C(uf)
0 0 0
15 58 87
30 | 100 151
45 116 174
60 100 151
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Table (2) Theoretical and simulation adjusting inductance values for different values (o)

a (degree) 0 15 30 45 60
L(mH) (theoretical) 0 | 225 | 31 40 | 55.4
L(mH) (simulation) 15 25 | 327 | 41 56

The values of the injection network capacitors in the case of the uncontrolled rectifier (a=0), is
equal to zero, so a value of injection capacitor was selected (C=20uf). The value of (L) was
calculated at resonance frequency which was equal to (42.2 mH). The values of the injection
network capacitors of controlled rectifier(a>0) were calculated by employing equation (37) for
the purpose of improving the power factor and injection of the second harmonic current. A value
of adjusting inductor was selected depending on the mathematical equations. Table (2) shows
the values of adjusting inductor calculated theoretically and in case of simulation which gives the
best injection current case.

The first suggested injection network of controlled and uncontrolled single phase bridge rectifier
were simulated. The values of THD and power factor before and after connecting the injection
network are listed in table (3).

Table (3) simulation results of the single phase bridge rectifier with the first injection network

Triggering Before connecting injection network | After connecting injection network
angle
PF THD% PF THD%
0 0.91 48.2 0.996 10.3
15 0.9 47.8 0.98 11.2
30 0.82 47.1 0.92 12.5
45 0.65 44.1 0.86 14.75

2- simulation results for the modified circuit

The values of (C;) was calculated by using equation (30) for best injection case and power factor
close to unity at various values of firing angle (a)). Table (4) illustrates the values of injection
capacitor which calculated theoretically and by the simulation

Table(4) Injection capacitor (Cj)values at different values of (o)

a 0 15 |30 |45 |60
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Cj(Theoretical)uF | 19.5| 19.5| 19.5] 19.5| 195
Cj(Simulation) pF | 20 200 20} 20} 20

Table(5) Injection resistance and inductance values at different values of (o)

a Theoretical Simulation
Rj(ohm) Lj(mH) Rj(ohm) Lj(mH)
0 13.6 126.5 125 126.6
15 135 148 125 140
30 135 151 125 149
45 13.56 165 125 156
60 13.6 195 125 185

Table (5) shows the values of the inductance and resistance of the injection network which
calculated in equations (35) and (36), in addition to the values of simulation at the value of
optimum injection current and power factor close to unity and for various values of the triggering
angle (a). Table (6) shows deferent values of the power factor improvement capacitors in the
case of simulation and theoretically calculated for various values of (o).

Table(6) Power factor correction capacitor values at different values of (o)

o 0 15 30 45 60
C(Theoretical )uF 0 58.2 | 100 | 117 | 100
C(Simulation) uF 0 58.5 | 102 | 126 | 110

Table(7):simulation results for the second suggested injection network

Before Injection After Injection
a (degree) THD(%) PF THD(%) PF
0 46.4 0.91 9.96 0.995
10 45.9 0.906 9.4 0.996
20 45 0.86 8.9 0.994
30 44.25 0.8 8.3 0.994
40 435 0.71 8.5 0.988
50 43 0.61 9.2 0.997
60 425 0.48 11 0.995
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(;)
Figure (13) simulation results of the input Figure (14) the simulation results for the input
voltage and current of the first suggested voltage and Current after connecting the first

injection network at (0=0)
(a) before injection

injection network at (0=30) (a) before injection
(b) after injection

(b) after injection

By =

=0 mwe

AT =

Figure (15) (a):the current waveform of | | )

thyristors (T1, T,, Ts, T4) before injection

(b):The current waveform of ( Ty, Ts) and Figure (16) (a): the simulation results for the
(c): (T,,T,) after connecting the first injection Spectrum of harmonic frequencies of the input current
network at (0=0) (a): before connecting the first injection

network (b):after connecting the first ction network
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Figure (17) The simulation results for Figure (18) The simulation results for the
the input voltage and current of the input voltage and current after connecting the
modified injection network at (0=0) modified injection network at (a=30)

(a): before injection (b): after the injection  (a): before the injection (b): after the injection
(c): after connecting the injection network and
the PF improvement capacitance
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Figure (19) (a):the current waveform of

thyristors(Ty, T, T3, T4) before injection

(b):The current waveform of( T, Ts)

Figure (20) the simulation results for the
spectrum of harmonic frequencies of the input
current at (a=0) (a): before connecting the

after injection (c): The current waveform modified injection network (b): after

of(T,,Ty) after injection

CONCLUSION

connecting the modified injection network

current for the single phase bridge rectifier. The first circuit suggested by [2] and [5]. Whereas
the second circuit (modified) is suggested in this paper. The two circuits are simulated by using
(matlab simulink). A comparision between the two injection network illustrated in this paper.
The THD reduced from 50% to 10.3% with close to unity power factor when the first injection
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network applied. Wheras the THD reduced from 50% to 8.3% with PF 0.994 by using the
modified circuit. The two suggested circuits is simple, cheap, and very effective to reduce the
harmonics of the supply current for the single phase controlled and un controlled bridge rectifier
at different valus of (o). The suggested future work is connecting separetely exited dc motor as a
load and built a control circuit using neural control to adjust the motor speed and injection
current.
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Appendix (A): Switching Function

SW (wt) = nisin(nwt —na)

n=13,5...
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Abstract

In this paper the analysis of a three phase self-excited induction generator system under transient
and steady states with various load conditions are presented. In rare area where assumed no
national grid is present, but hydro or wind energy may be available a cheap prime mover, such as
micro hydro or wind turbine may be applied, which has fluctuating speed. In order to obtain self-
excitation, a voltage source inverter based on sinusoidal pulse width modulation strategy has
been proposed. The generated voltage and frequency are regulated by adjusting modulation
index value. The value of modulation index depends also on the DC voltage level obtained from
batteries or solar panels. The proposed system has been also examined without main dc power
source , but with the existence of bank capacitor located at the dc link side of the inverter, in this
case the generated active power should be equal to/or greater than the required active load
power. DC chopper load has thus been utilized to absorb the extra active power, this will control
the DC voltage across the capacitor while modulation index will control the system AC output
voltage. The generated voltage waveform contains harmonic orders around and higher than the
switching frequency, therefore three-phase high passive filter has been used to eliminate the
harmonics effects. As a result the machine terminal voltage and frequency values are regulated
and maintained constant for different types of loads at different prime mover speed cases. In all
these cases, total harmonic distortion values are within the standard values.

Keywords: Renewable energy, self-excited induction generator, sinusoidal pulse width
modulation, voltage source inverter, total harmonic distortion.
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1 Introduction -

The cost and complexity of supplying electrical power through grid, for areas like remote and
rural areas, is becoming excessively high particularly when these kinds of areas are connected to
main utility. For this reason stand alone decentralized power generation stations using non
conventional energy sources like solar, wind and micro hydro energies are being considered for
electrifying these areas [1,2]. The suitable and reliable machine is to use self-excited induction
generator (SEIG) which has promising features, particularly when using cage rotor type, such as
rugged construction, brushless, less cost and maintenance and sustainable and environment
friendliness. However the main drawback of a three-phase SEIG is poor regulation for both
voltage and frequency. In order to deal with this drawback, various approaches have been
proposed [3-6]. Recent works [7], analysis and simulation, have been focused on utilizing
renewable energies by using the SEIG and obtaining stabilized output voltage performance at
different operating conditions such as disconnecting and reconnecting to the grid network. A
strategy based on an active power filter [8] (APF) for controlling the current and power quality
of the self excited induction generator (SEIG) is also presented. The shunt active power filter
was implemented using a three phase PWM current controlled VSI and connected to the wind
generator and loads in order to compensate the current harmonics and reactive power. The
application of DIRECT algorithm [9] to analyze the performance of the Self-excited induction
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generator (SEIG) is presented. The DIRECT algorithm is used to minimize the induction
generator's admittance without the need to separate it into its real and imaginary parts. The
performance of three-phase SEIG is investigated [10] with static synchronous series
compensator (SSSC) and static compensator (STATCOM) to feed static and dynamic loads. In
this paper, the analysis of a three phase SEIG with static excitation circuit, based on voltage
source inverter (VSI), supported by a DC capacitor, the capacitor voltage is regulated by utilizing
its excess power using an electronic utilized load controller (EULC) and the AC output voltage
and its frequency is regulated by controlling the VSI. The EULC which is a dc chopper in series
with valuable load resistance, to improve system stability and prevent power wastage despite
change in speed or consumer load. In this work the analysis of a three phase self-excited
induction generator system (SEIGS) under steady state and transient conditions are presented
with VSI based on sinusoidal pulse width modulation (SPWM) strategy. The output voltage and
frequency are regulated by adjusting the value of modulation index (M), also three phase passive
filter has been used in order to obtain sinusoidal waveform of output voltage without harmonics.
As a result, the machine terminal voltage and frequency fluctuation are maintained constant for
different loads and different generator speed. In all cases THD of less than (4%) have been
realized
2- The System Configuration

The schematic diagram, shown in Fig. 1, of a three phase SEIGS contains the following circuits,
three phase voltage source inverter, EULC, three phase passive filter including excitation
capacitor and isolated three phase load.

Figure 1 Self-Excited Induction Generator System (SEIGS).

The voltage and frequency conurol OT tne System IS acnievea Dy an electronic converter
connected to the generator terminals. This converter includes three phase voltage source inverter
and there is a high pass filter at the output of the inverter in order to reduce the effect of
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high harmonic order and obtain almost sinusoidal voltage waveform at the terminals. Each of
the main elements is specified as follows:

2.1 — Three-Phase Self-Excited Induction Generator
An externally driven induction machine with an appropriate base value of capacitor bank can be
used as a generator. This system is called self-excited induction generator (SEIG). The SEIG has
many advantages over the synchronous generator like brushless (cage type), reduced size, rugged
and low cost, but this generator offer poor voltage and frequency regulation and their values
depend on the turbine speed, the values of excitation capacitors and the magnitude and nature
type of the load.
The cage type induction generators have emerged in the resent years as a suitable candidate in
remote areas, where this machine can be driven using a wind turbine, diesel engine or micro
hydro plants. Normally in this last applications the (SEIG) generates variable voltage and
frequency because operating at variable speed and variable loads[5].
As generator induction machine has sever limitation because it needs ac excitation current and
must be varying instantaneously with changing speed or loads. If an appropriate value of
capacitor is connected across the terminals of an externally driven induction machine, then an
(e.m.f) will induced in machine winding. The induced voltage and current will continue to raise
until the reactive energy which is delivered by the capacitor is equal to the total demanded by
the machine and the load. The magnetizing current (In) is required by an induction machine
which is a function of terminal voltage and frequency. The value of I, can be found by running
the machine at no load and measuring the stator current as a function of stator terminal voltage.
The relation is shown in Fig.2. The point of intersection between the magnetizing curve "a" and
capacitor (volt-ampere) characteristic "b" represents a condition of stable self excitation and
defines corresponding no load terminal voltage and exciting current.

The minimum value of capacitance (Cpmin)
for excitation of induction generator is VA
obtained from no-load test, the capacitor v
current (I¢) must be equal to the magnetizing a
current (I,). The terminal voltage is a \
function of I, which is rising almost linearly
until saturation point as shown in Fig. 2 [2].

AAAAA

> |,

In

| —
Figure 2 . No-load Magnetizing Curve for
Induction Machine
a. Machine saturation curve.
b . Excitation characteristic
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Under stable operating condition :-

1
C =—0nov— .. 1
= AV L @

The value of minimum capacitance, as initial value (C,), for SEIG is obtained from Eq .1.

2.2 — Three-Phase Voltage Source Inverter

Fig. 1 shows the basic configuration of the voltage source inverter (VSI), this type of
inverter has been described in many papers [6,10] and text. It is used in wide applications such as
uninterruptible power supply (UPS), motor drives, STATCOM, active filter etc. The VSI can
deliver power in both directions and it consist of six main power switching devices. Here in this
work, the practical rig contains IGBT as switch due to its benefit, compared with thyristor. Such
as the easiness of turn-off, the elimination of commutating components, the possibility of higher
switching frequency operating. The power handling of the power transistors are increased
tremendously while the cost is reduced remarkably[11]. This is due to the advancement made in
power transistor family (such as IGBT, MOSFET, etc). In each leg two switching devices
alternately connect the generator terminal lead to the positive DC bus and the negative bus.
Freewheeling fast recovery diode is associated with each power transistor to transfer the
instantaneous power among the induction generator, load and dc link bus.

2.3- Electronic Utilized Load Controller

With respect to the dc link it consists of
DC capacitor in parallel with EULC which
is used to regulate and stabilize the
magnitude of DC capacitor voltage. The
EULC is basically a DC chopper in series
with utilized load, equivalent to resistance,
for absorbing the additional power which
excesses the AC load and achievements
system stability and finally regulating
output voltage and frequency. Fig.3 shows
the simulation circuit of the EULC modeled Figure 3. Electronic Utilized Load
in Matlab/ library. Controller Model.
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2.4 - The High Pass LC Filter Design

The effects of high switching frequency of IGBT devices introduce high order harmonics
in both load voltage and current. Therefore, an LC high pass filter, which has low ratings and
small in size, is connected with each phase to improve the power generation quality. The neutral
connection decouples the three phase for easier analysis of the circuit, due to this effect only one
phase need to be considered. A sinusoidal voltage can be achieved at the center point of the DC
inverter leg with respect to the neutral with the use of a pulse width modulation (PWM) scheme.
The magnitude of the ripple voltage and ripple current in the output of the inverter are
determined by the size of LC filter. In this work the output line voltage is 220 V rms, 50 Hz and
switching frequency is f.=9 KHz to obtain frequency ratio of 180. The inductor ripple current
value (Ai) depends on the size of the inductor (Lf) and the switching frequency. The output
filter capacitors size (Cy) is determined by the allowable, maximum peak to peak , output voltage
ripple (AV,) and the switching frequency. For design purpose, the values of L and C¢ may be
obtained based on the following derivation and calculation [8]. For typical case, Al % is chosen
to be 1.5% with respect to rated load current, and the AV, % is limited to 0.2 % of the peak to
peak of output voltage.

Based on the spectrum of the generated distorted voltage waveform (Vg4 ), the most dominate
frequency as expected is the useful fundamental frequency of f; =50 Hz and the switching
frequency f.=9 KHz by referring to Fig. 4. AL S
The charge energy is almost equal to -
discharge energy, therefore o,

Ai=T-l; through (Te/2)

L/ i
"'"‘*M\-M%“w»'a\"

Then the current i~ = Ti*t ..(2)

%

The energy stored in Ci= E;+E; =2E; ...(3)
for E;=E, then

- - — =

Ta

Figure 4 . Filter Currents
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The value of the inductor can be
calculated by the following equation:

L, V.

— dc

4. f_.Ai
Where (Vq) is the dc bus voltage. At steady state dc bus voltage must be at least twice the peak
output voltage and (V) thus chosen (477 V), then (Lf =4 mH) and (C; = 75 pH).

3 - Simulation Results

This section shows the results of the performed simulation, based on Matlab-Simulink, for
different values of the speed and modulation index (M). In this work, the simulation results have
been taken for three cases depending on the DC link form of the inverter circuit. The model
parameters of the induction Machine is given in appendix (A).
3.1 - Case One

In this case the input of the inverter is a DC battery voltage with constant value and equal to
477V. Table 1. shows system results under different prime mover speed [6]. It is clear that
output voltage and frequency are regulated at rated values of 220 V and 50 Hz respectively.
Although the speed (N) is variable, the regulation of generated voltage and frequency with very
good power quality is performed by adjusting the modulation index (M) of the SPWM pattern.
In addition the table shows the activity of using the high pass filter to obtain THD, for
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generated voltage, less than 2.5% and, for inductive load current, less than 0.7%. Also Table 1.
and Fig. 5. show the corresponding details of active and reactive power flow of the system,
where Fig. 5a shows the inverter circuit supplies (Qir) both the induction generator (Qg) and
the inductive load (Qeag) by the required reactive power (VAR), while Fig. 5b shows the
induction generator supplies (Pq) both inverter circuit (Pi,;) and the inductive load (Pioad) by
active power.

Table 1. System Results with variable generator speed and (V4. =477 V)

THD% - -
Vout For Pg/Ph Pinj/Ph | Qinj/ph | Pload/Ph | Qload/ph
(Volt) (Iload) (Watt) (Watt) (VAR) (Watt) (VAR)
220 . 0.6 -31.96 549 - 708.8 517 387.5
220.3 . 0.6 72.91 443.4 -720.4 517 387.5
220 . 0.6 178.4 336.9 - 7353 517 387.5
220.1 . 0.6 279.8 235.7 -754.9 517 387.5
220.2 . 0.5 384 131.9 -782.8 517 387.5
220 0.4 492.4 26.1 -828.4 517 387.5
219.9 . 0.3 595.4 - 87.26 854.7 517 387.5
220.2 . 0.4 708.8 -191.5 -891.6 517 387.5
219.8 . 0.4 814.5 - 298.5 -929.3 517 387.5
220.1 . 0.4 927.7 -4111 -977.8 517 387.5
220.1 . 0.6 1028 -511.7 - 1026 517 387.5
220 . 0.5 1130 -614.1 - 1084 517 387.5
220 0.5 1233 - 715 - 1153 517 387.5
220 . 0.7 1342 -824.4 - 1222 517 387.5
0.5 1441 -924.5 -1281 517 387.5
1533 - 1016 - 1358 517 387.5
I 2000 @ . ' 2000
E 1500 g :EJad ,k ————————————————— 7777777777777777 m1SDD
21000 7o T e N -l-nar ‘21000
é 500 f-nnnmmneemmammaak Oini__ i ¢ -------- @g 500
& Ofeererzmommeooe- R RRREEEEEEEE R RREEREEEEEE £ 0
E 500 |- I:I ———————— Oy —————————————————— %-snu
P ] T BEAR
R 15550 1aiuu 1650 T Fene 152‘0 15200 1650
Speed (rp.rm) Speed (r.p.m)

Figure 5 . System Power Flow with C,. and V. inverter input (a ) Reactive Power Flow (b) Active
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3.2 - Case Two
Case two is similar to the case one except that the DC power source (Vqc), across the DC
capacitor, is disconnected. The simulated system results is given in Table 2. The values of THD
for both load voltage and load current, with stabilizing the rated voltage and frequency, within
less than (2.5 %) and (0.8%) respectively. Table 2. and Fig. 6 describe the active and reactive
power flow of the system at different induction generator speeds, where Fig. 6(a) shows inverter
circuit supplies both the induction generator and the inductive load by the required reactive
power (VAR), while Fig. 6(b) shows the induction generator supplies inverter circuit and the
inductive load by active power.

3.3 - Case Three
In this case the input of the inverter is connected in parallel with DC capacitor supported by
EULC. Table 3, shows system results under changing speed and it is clear that the output voltage
and its frequency are regulated at rated values (220 V and 50 Hz respectively), while the prime
mover speed of induction generator is changing. The generated

Table 2. System Results with variable generator speed with removing Vg

0,
Vdc | Vout THD% Pg/Ph Pinj/Ph | Qinj/ph | Pload/Ph | Qload/ph

(Volt) | (Volt) (IE:Z g | Wet) (Watt) | (VAR) | (Watt) | (VAR)

477 220 . 0.3 594 -174.8 1246 520.1 386.7
489.1 | 2195 . 0.6 709.4 -194.2 1268 515.3 384.8
499.4 | 220.1 . 0.4 813.2 -292.4 1338 520.8 387.5
510.2 | 219.6 . 0.8 909.6 -390.8 1376 518.7 385.6
519.7 | 220.2 . 0.6 1019 -499.1 1437 519.9 387.9
528.4 | 220.1 . 0.5 1123 -604.5 1484 518.3 386.6
536.3 | 219.9 0.7 1212 -692 1564 519.9 386.1
544.4 | 220.1 . 0.5 1298 -177.7 1629 520.5 386.9

552 220 . 0.6 1407 -889.3 1691 517.3 385.6
558.9 | 2195 . 0.5 1502 -984.6 1772 517.1 384.6
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Figure 6 , System Power Flow with keeping C4. and removing V. inverter input
(a) Reactive Power Flow and (b) Active Power Flow

voltage regulation is performed mainly on modulating index ratio. In this case, the generated
active power is equal to or greater than, the required load active power. Therefore the table (3)
has been started from (N=1560 RPM). This table shows the activity of using the filter if (THD)
for output voltage is less than (2.5 %), and for load current it is less than (0.7%). Also this table
describes the active and reactive power flow where it sketched in Fig. 7. Fig. 7(a) shows that
the inverter circuit supplies the generator and the inductive load by needed reactive power
(VAR), while the induction generator supplies inverter circuit and the inductive load by active
power as shown in Fig.7.b.

THD%
For
(lload)

Pinj/Ph Qinj/ph Pload/Ph Qload/ph
(Watt) (VAR) (Watt) (VAR)

0.5 - -83.57 1248 521.3 388.6

0.4 - -183.2 1293 522.4 388.9

0.5 - -302 1313 518.6 387.3

0.6 - -400.6 1355 516.7 385.4

0.5 -513.6 1408 5171 386

0.4 -612.2 1476 518 385

0.4 -705.3 1536 517.7 385.1

0.7 -816.3 1582 512.1 383.1

0.7 -913.9 1665 516 386.2

0.6 -1008 1757 519 387.6
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Figure 7 . System Power Flow with keeping Cy4. and EULC connection
(a) Reactive Power Flow and (b) Active Power Flow
Due to using ELUC, the voltage value of (Vq) across dc link bus is stabilized, within the rating,
while the prime mover speed is changing. Also different values of (C4c) with different initial
voltage across it, in all cases the steady state value of (Vqc) is stable at rated value of (477 V). A
sample of simulation results, at speed of (N=1600 R.P.M) is shown in Fig. 8.
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4 - Experimental Results.
This section shows the Experimental results of the system performed for different types of the
loads using and ELUC connected within the SPWM voltage source inverter. The induction
machines is delta connected and its parameter specifications are given in the Appendix A, the
values of the filter parameters are (L =4mH & C¢ =125.4).

I- Resistive Load
Fig. 9(a) shows the load voltage and its current waveforms almost at unity effective power factor
(UEPF), where Figs. 10( b & c) show the spectrums for load voltage and current respectively,
which appear that each of the load voltage and current has significant fundamental component
only..

v 140 V/Div
Figure 9(a) The / Sy A0 A
voltage and current | o \_//)L\x.
waveforms at

UEPF

THD 4

W 35v/Div

Figure 9(b). FFT of
the load voltage
waveform at UEPF

Ampltude
= @

Figure 9(c) FFT of
the load voltage
waveform at UEPF

Maanitude

I1- Inductive Load
The Fig.10(a) shows the inductive load voltage and current waveforms at (PF = 0.58), and Figs.
10 (b & ¢) show the spectrum (FFT) for load voltage and current respectively. These figures
indicate that very low distortion are obtained. Also the current THD has even less than of the
voltage due to load nature is highly inductive.
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5 — Discussion and Conclusion.
In this work the analysis of a three phase self-excited induction generator system (SEIG) under

steady state condition is presented. In order to obtain self excitation, a voltage source inverter
(VSI) with sinusoidal pulse width modulation (SPWM) strategy has been used for the VSI, The
output voltage and frequency are adjusted by changing modulation index (M). In this research,
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the system has been examined with the existence of capacitor located at the dc link side of the
inverter, in this case the generated active power should be equal to or greater than the demand
active power load .

EULC which is, a DC chopper in series with constant standby useful load, connected in parallel
with Cy to absorb the extra energy than the ability of the chosen size of Cpc for storing energy.
Therefore the big size of Cpc gives more benefits to stabilize the system and overcome any
interrupt may occurs in the system. EULC has another benefit which is used for protecting the
DC link capacitor inverter from sever overshoot voltage , otherwise catastrophic damage for the
main switching components of voltage source inverter circuit. A simulation results , which are
verified practically, show that machine terminal voltage and frequency are maintained constant
for different loads and different generator speed. In all cases the power quality of three phase
supply voltage is promising and within the IEEE standard, where THD is not exceeding 2.5 .
The present investigation show that such project is promising for producing local sustainable,
clean and good quality of power generation by utilizing hybrid renewable energies such as solar,
wind and/ or microhydro types which may be available at remote areas and having isolated sub
grid.

4 — Appendix A.
Reference Frame:- Stationary
Nominal Power=2993.2.
V(L-L)=220 V, Delta stator connection, Frequency=50 Hz.
Equivalent standstill parameters per phase referred to stator
Rs=1.16 Q, Ls=4.354 mH, Rr’=0.90667 Q2, Lr’=3.4 m H, Lm=66.5mH.
Inertia=0.08 J , friction =0.001 N.m.s, Number of poles=4
LS Inverter 7.5 HP , 5.5Kw , SV055-4NO.
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Abstract-

The AC electrical distribution systems operate at definite and limited levels of voltages and
frequencies. Non-linear loads produce non-sinusoidal currents and voltages in the distribution
systems. The controlled and uncontrolled single and three phase rectifiers have been utilized in
many applications and different industrial fields. The purpose of these applications is to obtain
controlled, systematic and smooth DC currents and voltages. These rectifiers generate harmonics
in the supply current that negatively affects at the power quality and efficiency of the system. For
this reason, reducing harmonics in the current waveform was under investigation by many
research groups. Several methods are suggested for minimizing such harmonics, one of that is
the harmonic current injection method, which is considered in this paper. In this paper two
injection networks are applied at single phase bridge controlled and uncontrolled rectifier which
loaded with DC motor. The first suggested injection network involves back to back thyristor in
series with RLC circuit in order to adjust the value and phase of the second harmonic injection
current. The second suggested injection network includes a new method to get advantages of
using the injection power for supplying a field of DC shunt motor. The obtained results show
that the total harmonic distortion is reduced by 79.26% with power factor closed to unity.
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I. Introduction
Harmonics can be defined as components with periodic waveforms at multiple fundamental
frequencies. Harmonics have recently come into prominence though they are known since the
early time of the ac power systems [1]. Single-phase full bridge rectifiers are widely used in low
voltage distribution systems. The main drawback of this type of converters is the significant
harmonic distortion generation. The harmonics injected into the power network has an adverse
impact on the power systems. Therefore, it is essential to calculate these harmonics accurately
and to determine how these harmonics may interact with other system components .Total
harmonic distortion (THD) is used to determine the deviation of the periodic waveform
containing harmonics from the pure sinusoidal waveform [2]. The THD of voltage waveform can
be expressed as following:
Vr 2 V 2

THD = |~ms_—“irms_ x10004 )

1lrms
Where (Vims and V1ms) is the effective total and fundamental r.m.s values. Figure (1) explains an
example of distorted waveform composed of fundamental, 2nd, 3rd, and 4th harmonic.

Resultant

fundamental

3rd harmanic

Amplitude

0 0.005 o 0015 00 0025 0 UJ
Time

Figl. A distorted waveform composed of fundamental, 2", 3rd and 4™ harmonic.
A passive resonant circuit connected between AC and DC sides of a single-phase bridge rectifier
used by [3] consisted of an inductor and three capacitors. This circuit generates a 2" harmonic
current, which is injected into the AC side line of the rectifier. Four levels of modeling for single
phase bridge rectifier were discussed by [4] used simple and advanced method. The two methods
are compared and the models are put into a context of practical use for calculating the harmonic

L
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distortion in a typical application. A new three-phase diode bridge rectifier with a novel passive
resistance emulator is proposed by [5]. This emulator circuit consists of four diodes and
transformer with power rating of (3.75%) of the decided power for the filter. The spent power
has been minimized and THD obtained was less than (8%) for a wide range of load variation. A
new method for reducing harmonics of the AC input current of a single phase center-tap
transformer and bridge controlled and uncontrolled rectifier using injection technique is
proposed by [6]. In this method a passive resonant network for different firing angles is built
when the injection current peak value is nearly equal to the DC load current. Harmonic current
reduction of three-phase rectifier based on modified line injection technique is proposed by [7].
A passive resonant circuit connected between AC and DC sides of a three phase bridge rectifier.
This circuit generates a 3™ harmonic current, which is injected into the AC side line of the
rectifier. The current injection device has been controlled with three bi-directional switches. In
this method optimum harmonic reduction is obtained when the third harmonic current equal one
third of the DC load current. Therefore, the power diode current is increased by 4% only and
THD of the input current obtained is less than 5%.

The aim of this work is to produce sine wave, improve the power factor, and minimize the power
losses using injection circuit by replacing the resistance in the injection circuit with back to back
thyristor. The results are compared with normal injection state, aiming for increasing the
efficiency of the injection circuit by employing the method of emulator circuit. Figure (2) shows
single phase bridge rectifier without injection network.

fin
—

T
; —
. i
Vin f \I DC motor

.bridge rectifier
Fig2. Single phase bridge rectifier without injection network

I1. Input Current Analysis
Figure (3) explains the input voltage and current of the single phase bridge rectifier loaded with
the DC motor before connecting the injection network.
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Fig3. Waveforms of the rectifier voltage and current at (a) input and (b) output sides
It is clear that the input current is a square wave when high inductive load is applied. By using
Fourier series the input current expression is given as:

i = 41% [sin(wt —a)+ %sin3(wt —a)+ %Si?’LS(Wt —a)+. ] (2)
Where ij, is the instantaneous value of the input current before injection, 1, is the average value

of the load current for different firing angle.
The effective fundamental (lin1) and total (l;,) r.m.s value of the input current can be obtained as:

4l4q
Iin1 = \/—#dn = O-9Ida (3)
fin = 0904 |1+ 7 + B2 + O 4+ = I @
lin = 134[1.27 sin(wt — a) + 0.424sin3(wt — a) + 0.254sin5(wt — a) + 0.1818sin7 (wt —
@) + 0.141sin9(wt — a) + -+ | (5)

THD of the input current in equation (1) can be written:

12 —12
THD = |'nlinx004 (6)
Ina

By substituting equations (3) and (4) in (6), the THD is equal to 48.43%.

I11.The Rectifier Circuit With The Suggested Injection Network
Throughout the theoretical study and the simulation results of the single phase controlled and
uncontrolled rectifier when connecting the injection circuit, it was noticed that, the most
important disadvantage of the network is present of the resistance in the injection network, which
increases losses in the network and limit the control of the value and phase of the second
EE,———
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harmonic current. Aback to back thyristor is connected in series with the injection network
parameter in order to control the value and phase of the second harmonic current which gives
best injection. The efficiency of the circuit is improved and the resistance value in the injection
network after connecting back to back thyristor is minimized near to

95 % from its value. Figure (4) shows the rectifier circuit with the suggested injection network
when back to back thyristor is connected in series with the injection network. This figure shows
current path in the power and injection circuits and the supply current after injection is equal to
(i2+|da+ic)-

o+l

— V] 7z L]
o Rin r e Ta %% Th ] +
5 y i"“c Li EC}

- T iCja ;

‘il‘*l]du"‘ic dem
A Rj

2 TIT 1
2

Lin  Rin

S TTT 1
g

(b)
Fig.4. Current path of the power and injection circuits for the suggested injection network
(@ Tyand T,  conduct (b) T3 and T, conduct
The input current of the rectifier after injection can be represented as:
. :{Ida+i2 (aswt<z+a) (7)
Tl=y, +iy) (a+r<wWt<27+a)

The second harmonic current can be expressed as:

i, = —Iycos2(wt — a) = —I,sin(Qwt — 2a + g) (8)
When the current is injected into the input side of the rectifier, it will be subjected into the
switching processes as illustrated:

ij =i, = —plggcos2(wt —a) at (e <wt<m+a) 9)
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ij = —i = plgqcos2(wt — ) at (r+a <wt < 2n+a) (10)
Whereas (ij )represent the instantaneous value of the injection current, (p) is the injection factor,
which is defined as the ratio between the peak value of the second harmonic current and the dc

load current.

Im

p=in (11)
da

The injection current after switching processes is:

ij = SW  (—plgqcos2(wt — a)) (12)

where SW is the switching function illustrated in the Appendix.
When the switching function is substituted in eq.(12), the new injection current equation can be
represented as:
i =
pl3,10.427 sin(wt — a) — 0.765 sin 3(wt — a) — 0.303sin5(wt — @) — 0.198sin7 (wt —
a) — 0.148sin9(wt — a) — -+ | (13)
lin = lin + (SW xi3) = ijp + ii,‘l’lj (14)
Substituting eq.(5) and eq.(13) into eq.(14) results:

ity = l3o[(1.27 + 0.427p) sin(wt — a) + (0.4244 — 0.765p) sin 3(wt — a) + (0.2546 —
0.303p)sin5(wt —a) + (01818 — 0198p)sin7(wt — a) + (0144 — 0.148p)sin9(wt — a) +
o] (15)
As aresult, THD is expressed depending on eq.(15) as:

1

T 0424p+127

Derivation eq.(16) with respect to (p) to get minimum THD gives (p=0.666=pqp). This value of
(p) results in THD approximately 10%.

When capacitor connected to input terminal of the controlled converter, the current follow in the
capacitor is expressed as:

ic = 2sin(wt + 90) (17)

Cc
Where i is the instantaneous value of capacitor fundamental component current, Xc¢ is the total
reactance of the capacitor, and V, is the peak value of the input current

The instantaneous value of the input current after harmonics reduction and power factor
compensation is:

THD J0.767p2 —0.982p + 0.337 (16)

it = ip+ SW % g + SW % iy = ig + iy + i/ =ZicHin (18)
i;n = I44[1.556sinwtcosa + 0.082sin3(wt — a) + 0.055sin5(wt — a) + 0.051sin7 (wt —
a)+ -] (19)
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THD can be written as:

_ 1 2 _
THD = G icosal \.767p2 — 0.982p + 0.337 (20)
The power factor improvement capacitor value for the first circuit can be found as:
3 0.1851] in2
C}1+Cjz=6}'3=5cz$ (21)
The value of the capacitor for optimum current injection (I, =0.6661y,) is calculated as:
lga

"3 Ve (22)
the value of(R.j)and (Xy;) can be calculated as:
RLj = |Zth + ZLj|COSﬁ2 (23)
X = |Zwn + Zyj|sinB, — Xen (24)

IV. The Use of Injection Power For Supplying the Field of DC Shunt Motor

Injection networks used last few years noticed that a part of injection current that used for
improving the power factor and minimizing the THD is circulating among the output and input
of the rectifier that cause circulating lost power. In this paper, a new injection network is
suggested to get advantages of this power to supply field of a dc shunt motor instead of using
separately excited dc motor. The injection current passed throughout the network was controlled
and used for supplying the primary of the single phase linear transformer. The secondary of the
transformer is connected into the input of the single phase diode rectifier circuit, where the
required output voltage of the rectifier is obtained by controlling the transformer ratio (1:n). The
output voltage of the rectifier is supplying the motor field. Figure (5) explains this injection

network.
- - Ao1 An;
'y nA L LT

tn R ||§ 3)
3l B
6 l [ 126 Y E
Vi c 3] Av: A r
dc motor

| L,

"k A ;

Fig.5. the rectifier circuit with suggested injection network
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V. Simulation of The Injection Network

Figure (6) shows the model circuit of the single phase controlled and uncontrolled bridge
rectifier with back to back thyristor in series with the second suggested injection network. Figure
(7) shows the simulation circuit of the back to back thyristor.

Fig.8. The simulation circuit with the suggested injection network supplying the field of DC motor
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Input voltage of (170) volt with (50Hz) frequency has been applied on the two suggested circuits
in figures (6) and (8). The load was a dc motor. The load current was selected (8ampere). The
two circuits are examined for various values of (a). In the network in figure (7), the value of
firing angle of the back to back thyristor (ap) has been selected to give the best injection and
control the value and phase of the second harmonic current.

V1. Simulation Results With Back to Back Thyristor
Table(1) explains the simulation results of the single phase bridge rectifier at various values of
(o) before and after connecting the suggested injection network with the back to back thyristor
circuit.
Table 1. Simulation results of the single phase bridge rectifier at various values of (a):(a) without
injection (b) with injection/without back to back thyristor (c) with injection/with back to back
thyristor

Without injection
o THD% PF N(rpm)
0 48.42 0.918 865
15 46.3 0.89 821
30 46.25 0.8 707
45 46.27 0.667 522
60 42.75 0.48 279
(a)
With injection/without back to back thyristor
(R; = 12.50 andC; = 20uF )

L; = (mH) THD% PF N(rpm)
126 9.96 0.995 865
140 8.9 0.996 821
149 8.43 0.995 707
156 9.42 0.99 522
169 11.12 0.989 279

(b)

With injection/with back to back thyristor
R; = 0.502 and(C; = 20uF )

L; = (mH) oo PF | THD% | N(rpm)
120 59 | 0995 | 9.96 865
145 72 | 0.99% 8.9 821
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Figures (9.a) illustrates the simulation results for the waveform of the input voltage and current
at (o= 30) before connecting the injection network with back to back thyristor. Figures (9.b)
explains the simulation results after connecting the second suggested injection network at
(0=30). Figure (9.c) explains the simulation results after injection and connecting the power

155 87 | 0995 | 843 707

165 102 | 099 | 942 522

166 120 | 0989 | 11.12 279
(©)

factor improvement capacitor. The THD is reduced about (80%) with PF around unity.
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Fig.9 Simulation results of the input voltage and current with the suggested network and back to

/

(c)

back thyristor at (a=30) (a) before and (b) after injection (c) after connecting the injection
network and the PF improvement capacitor

Figure (10) explains the spectrum analyzer of the input current before and after connecting the
injection network with back to back thyristor at (o= 0).
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‘Selected signal: 234.5 cycles. FFT vindon (1 red): 5 cyces.
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Time (s)

Mag (9 of Fundamental)
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Figl10. Spectrum analyzer of the input current (a)before injection (b)after injection at (0=0).
Figures 11a and 11b explain the simulation results of the (speed (rad/sec), field current (ampere),
armature current (ampere) and torque (N.m.), which represent the characteristics of the DC
motor (the high inductive load of the rectifier). This simulation results drawn before and after
connecting the suggested injection network in paragraph III at (o) =0.

/1T /T

/ speed /s eed
amafure curtent | ameture curent
/ forque /

torque
eld current

field current

i

0 05 1 15 2 25 3 35

(@) (b)
Figll. The simulation results of the speed, field current, armature current and torque of the AC motor
before and after connecting the suggested injection network with the existence of back to back thyristor at
(a=0) (a) before and (b) after injection
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VII. Simulation Results When The Suggested Network in Paragraph (1V) is

Connected
Table (2) shows the simulation results with the suggested injection network during supplying
field of the DC motor before and after connecting the injection circuit for different values of
triggering angle (o).

Firing angle Before injection After injection
a P.F. | THD(%) | N(r,pm) | P.F. | THD(%) | N(r,p,m)
0 0.91 46.5 887 0.994 | 11.06 887
15 0.89 45.7 821 0.995 9.45 821
30 0.84 44.6 724 0.996 8.83 724
45 0.66 43.7 530 0.99 9.32 530
60 0.43 43 279 0.97 12.2 270

Figures (12) illustrates the simulation results of the input voltage and current at (0=0 ) before and
after connecting the injection network, respectively. In each case, the THD is minimized by
(80%) with PF around unity.

N\ ™\ /\ /
/ \ [\ [\ /

rent (ampere)

input voltagel5 (volt)

: "/
\/ \/ \/
(a)
™\ /a\ ™\
RN /-\ \
"’ N7/ \
\_/ \_/ \_/
(b)

Fig,12 Simulation results of the input voltage and current at (0=0).
(a):before and (b):after injection
Figurel3.a explains the simulation results for spectrum of harmonic

L
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frequencies of the input current before connecting the suggested injection network in paragraph
IV at (0=0) .
Figures 13.b explains the simulation results for the spectrum of harmonic frequencies of the
input current after connecting the suggested injection network in IV at (a= 30).
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Figl3. Spectrum analyzer of the input current (a)before and (b)after injection at (a=30).
Figures 14a and 14b explain the simulation results of the (speed (rad/sec), field current (ampere),
armature current (ampere) and torque (N.m.), which represent the characteristics of the DC
motor (the high inductive load of the rectifier). This simulation results drawn before and after
connecting the suggested injection circuit in paragraph IV at (a) =0.
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/ speed
uuuuuuuuuuuuuuuuuuu
b 71\ / field current

(b)Fig. 14 Simulation results of the speed, field current, armature current, and torque of the DC motor
before and after connecting the suggested injection network at a. =0 (a): before and (b) after injection

VI11. Conclusion

In this paper, the line injection technique is used to reduce the harmonics of the supply current of
the single phase controlled and uncontrolled bridge rectifier circuit loaded with DC motor. Two
suggested injection network have been applied and simulated using Matlab/Simulink program.
The first suggested network involves back to back thyristor connected in series with injection
network parameters. These thyristors are used to control value and phase of the second harmonic
current. The high inductive load of the rectifier represented by separately exited DC motor. The
second suggested injection network included passive resistance emulator circuit with the benefit
of injection current. This power can be used for supplying energy to the field circuit of the DC
motor in addition to reducing the current harmonics of input current. In both suggested networks
different values of (a) is applied. The simulation results show that, the THD of the supply current
before connecting the injection network is near to (48%). The THD is reduced approximately to
10% with power factor close to unity. The resistor which connected with the two models is
reduced from (12.5Q to 0.5Q). This means that, the two injection networks are very effective to
improve the power factor and reduce the THD at wide range of firing angles.
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Appendix(A): Switching Function

L0 - e
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[oe]

4
SW(wt) = Z Esin(nwt —na)

n=1,3,5...
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GPS and GSM Based Tracking System for Objects Moving

over Wide Geographical Areas
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ABSTRACT

Tracking systems of moving objects provide a useful means to better control, manage and secure
them. Tracking systems are used in different scales of applications such as indoors, outdoors and
even used to track vehicles, ships and air planes moving over the globe. This paper presents the
design and implementation of a system for tracking objects moving over a wide geographical
area. The system depends on the Global Positioning System (GPS) and Global System for
Mobile Communications (GSM) technologies without requiring the Internet service. The
implemented system uses the freely available GPS service to determine the position of the
moving objects. The tests of the implemented system in different regions and conditions show
that the maximum uncertainty in the obtained positions is a circle with radius of about 16 m,
which is an acceptable result for tracking the movement of objects in wide and open
environments.

Keywords: Tracking systems; GPS; GSM; Tracking accuracy; Microcontroller; Android
application; Tracking protocol.
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1. Introduction

As technology progresses, and as it advances many of us think that these advances make us more
intelligent and more in control over our lives. There is thus a need to develop applications to get
control and determine the whereabouts. Tracking systems of moving objects is one of these
applications that had evolved over time. It can be used to monitor and track cars, buses, postal
parcels, people, dependent people such as children, animals, birds, ambulance vehicles, ...etc.
When these moving objects are monitored and tracked, they can be better managed and secured.
In [1] a smart anti-theft vehicle system is developed based on Internet of Things (loT) for
monitoring the movement of any equipped vehicle from anywhere in real time. Global
Positioning System (GPS), Global System for Mobile Communication (GSM), General Packet
Radio Service (GPRS) and microcontrollers have been used in this work to enable users to
monitor their vehicles in a convenient manner. This system provides the access to check the
movement and remote vehicle control, such as emergency stop by closing the fuel line, by using
a mobile application. In [2] An anti-theft vehicle tracking and regaining system using Haversine
formula is implemented using GPS and GSM. The system enables the car user or owner to lock

the door with engine Killing arrangements and send the coordinates of lost vehicle to the nearest
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police station. In [3] an IoT based system that tracks students in a school bus is implemented
using RFID/GPS/GSM/GPRS technologies. The system is capable of notifying the child’s
parents, through SMS alerts and Android application about vehicle location on Google maps and
arrival times of school buses. In [4] a real time tracking system based on GPS, GPRS and GSM
is implemented. An Arduino microcontroller with an SIM908 module is used as an SMS
transceiver. The system provides the latitude, longitude, altitude, date and speed of the vehicle. It
is reported that the accuracy of this system is better than commercially available similar systems.
A tracking system integrated with a means for parameter sensing is presented in [5]. The system
IS equipped with temperature sensors attached to the moving device. The temperature value is
sent to the server through an 10T system. Next, an other class of moving object tracking systems
do not use the Internet. They depend on the GPS and GSM only [6-11]. This is possible since the
built-in GPS hardware mobile phone technology has become widely spread with the rapid
development of smart phone communications. It has become easier to utilize these capabilities to
track moving objects. The GPS-GSM based tracking systems have been implemented for various
applications. These application are such as vehicle tracking [6,7], children movement monitoring
and tracking [8], vehicle unauthorized movement detection and maximum speed alerts [9] and
remote vehicle engine locking [10]. However, an important parameter in tracking systems is the
tracking accuracy. It is defined as the accuracy of the position information of the moving object
measured by the system. In GPS based tracking systems, this accuracy depends on the accuracy
of the used GPS module which is affected by weather patterns and satellites coverage [11]. In
this paper a tracking system for objects moving over a wide open area environment is designed
and implemented. The proposed system is based on GPS and GSM system and avoids the use of
the Internet. This is because of the truth that on wide areas the Internet availability cannot be
ensured, whereas the GSM network coverage is practically more widely available and
dependable. The implemented system uses free GPS service. The accuracy of the implemented

system is measured over different widely apart areas to qualify its operation.
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The rest of this paper is regained as follows. A general description to the proposed tracking
system is given in Section Il. The details of hardware implementation, software protocol design
and programming are presented in Section Ill. In Section IV, results for tracking accuracy in

different operation areas are given. Finally, Section V concludes the paper.

2. Tracking System

The proposed tracking system consists of a central server and many moving units. The
server is a Personal Computer (PC) connected with a microcontroller. A GSM shield is attached
to the microcontroller to facilitate the transmission and reception of SMS messages. While the
moving units are smart phones equipped with GPS module and loaded by application software to
manage its operation as show on Fig.1.

Moving units

Central server  —_——— e — — — — — — — —

PC Microcontroller GSM

e — — — — — — — — — — — — —

Fig.1 Tracking system
The general system operation is as follows. When the central server needs to determine the
position of a moving unit, it sends a position request SMS to that unit. When the intended smart
phone receives this SMS, it replies with an SMS including its coordinates (its latitude and
longitude). Then, the GSM shield in the server receives this massage and passes it to the PC
through the microcontroller. The PC extracts the coordinates from this SMS and displays it on
the screen on the map in a proper way for the observer.

3. System Implementation
A. Hardware
The minimum requirement for the PC in this system is to have a serial port to be able to

communicate with the microcontroller, and it should also be able to operate the VB Graphical
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User Interface (GUI). In addition, in this system the Arduino UNO-R3 can be used as the
microcontroller. It has an ATmega328P-PU microcontroller with 14 digital 1/O pins (of which 6
provide PWM output), 6 analog input pins and Input DC supply voltage of 7-12V. The
microcontroller is attached to a GSM shield, where the SIM900 module from SIMCOM s used.
It works on frequency 850, 900, 1800 and 1900 MHz and controlled via AT commands. This
GSM shield connects with microcontroller via serial interface. Furthermore, the mobile devices
used in this work should be smart devices (smart phones) with Android operating system and
built in GPS module.
B. Software

The implemented system operates in two modes, namely, manual and periodic. In the manual
mode the server sends a single location request SMS message to each mobile unit. In response,
each mobile unit will reply by an SMS including its position coordinates and the system stops, as

shown in Fig.2.

Server - SMS Mobile units

} Update GPS reading

o

Locy
tfon
XD
on ©2
2
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= Ildentify node {

= Display location date

Fig.2 Manual operation protocol
Whereas, in the periodic mode the server sends a location request SMS message to each mobile
unit and in response, the mobile units will send their coordinate information to the server
continuously every a predetermined time period, as shown in Fig.3.
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Fig. 3 Periodic operation protocol
The software of this system consists of three main parts as follows:

1. Server GUI

Fig.4 shows the GUI of the implemented tracking system, which is programed using
VB.NET. This interface enables the user (observer) to initiate a position request SMS and then
determine the position of a mobile object on the map. It consists of a field to display the map,
two combo boxes to select the serial port and the baud rate, and two radio buttons to select the
operation modes (manual or periodic). The GUI also consists of a track bar to zoom the map and
six buttons in which the first one is used to enable and disable the connection while the second
one is used to turn the system ON and OFF. The other three buttons are used to select the map
type (Live maps, Satellite or Terrain). The sixth button is the exit button. By using the radio
buttons, the GUI enables the selection between the manual and periodic operation modes. If the
manual mode is selected the microcontroller is reset and a code ‘1’ is transmitted from PC to the
microcontroller which sends it to the mobile object as an SMS through the GSM shield. If the

periodic mode is selected the microcontroller is reset and a code other than 1’ (say ’3’) is sent to
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determine this mode, this code is also used to determine the SMS repetition time period. A stop
control SMS is available to the observer at the server to stop the continuous position SMS
messages coming from all or some of the moving units in the periodic operation mode.
Moreover, in both manual and periodic modes, the server archives the received positions of the

moving units in a file tagged with time and date information for future analysis.
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Fig.4 Implemented server GUI

2. Microcontroller program
The microcontroller is programmed using the Micro C programming language
to enable the communication between the PC and the GSM shield. In both manual and periodic
modes, the microcontroller encapsulates the requested position code that comes from the PC, in
an SMS form and sends it to the intended smart phone that identified by its number. Then, the

microcontroller waits for the response SMS. The flow chart of the microcontroller program is
shown in Fig.5.
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Fig.5 microcontroller program flow chart

Android Application
An APK application program is developed in this work using Eclipse Integrated Development
Environment (IDE). This application program continuously reads the GPS information of the
smart phone. When a position request SMS is received, the application program checks the
identification number (ID) of the sender. If it is a not a valid server ID, then the message is
ignored. Otherwise, the program extracts the embedded code. If the code is ‘1°, then the manual
operation mode is identified. In this case the application program encapsulates the current GPS
information (longitude and latitude) in an SMS and sends it to the server. But if the received
code is not ‘1°, then the periodic operation mode is identified. In this case the application
program sends its GPS information to the server periodically every T second, where T equals the

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

T —

138




Issue 1, Volume 2, October 2018

|

AlFKjtab Journal for Pure Science _—
ISSN: (2617-1260)

DOI: 10.32441/kjps.v2i1.144

received code and it is selected by the observer. For example, if the received code is ‘3’°, then

T=3 minutes and a position information SMS is
transmitted to the server every 3 minutes. The flow chart of the application program is shown in

Fig.6.
Start
4 No
GPS
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Read coordinates
Longitude & latitude
No Server GSM
SIM number
valid
No

Received

code="1 i
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\ 4
Send location coordinates
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Fig.6 Flow chart of Android application
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The accuracy of the implemented system in determining the position and tracking the
moving units is evaluated by measuring the difference between moving object coordinates
obtained by the system and their actual position from the Google map. Tablel shows these
values for moving units at different places.

Table 1 GPS accuracy.

_ Actual location in Google location by free GPS service leference
Location maps distance
Latitude Longitude Latitude Longitude (m)
Mosul Zsﬁggfﬁlearby 36377246 | 43.1493403 | 36.37725 43.149323 | 1.76
Mosul Road 36.3554637 43.3423935 36.3553642 43.342458 12.4
Mosul 2 36.3501281 43,1904873 36.350109 43.190423 5.87
University Hwy | 36.3721302 43.138783 36.37164 43.140575 3.48
Salim St. 35.5604722 45.4144498 35.560546 45.414448 6.78
17 Bekhud St. 35.5618817 45.4284267 35.561806 45.428432 8.50
Sulaymaniyah [Street 60 35.5825066 45.4188163 35.58247 45.41883 4.33
Hawary Shar 35.6020827 45.4062089 35.602116 45.40631 9.62
Baghadad Road | 35.4439542 44.385565 35.443985 44.385506 7.22
Iskan Road 35.4736405 44.4069316 35.473613 44.406924 3.20
Kirkuk Ice cream Arfa | 35.4856211 44.3704007 35.48561045 44.370343 5.42
Ali Mardan St. | 35.4913939 44.3907829 35.491318 44.390635 15.8

Recalling that the free GPS service is used in this work, it is expected that the obtained
coordinates of the moving units will not be highly accurate. The positioning accuracy depends on
many parameters including the effect of weather, surrounding environment obstacles, and signal
strength of the available satellites at the time of coordinate measurement. Therefore, and as
shown in Table 1 the better accuracy is achieved at the technical college nearby region in Mosul
since the measurements were taken at an open area without close high buildings and other

obstacles such as mountains. The weather conditions were clear and stable. Therefore, the
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position readings were accurate to the level of about 2 m. Meaning that the object is within a
circular area with a radius of 2 m. Whereas, in Kirkuk where the readings were taken in regions
with close high buildings, the satellite signal strength will surely be weakened and the position
reading were accurate only to the level of about 7 m. Table 1 shows similar measurements for the
Sulaymaniyah regions. Bearing in mind that the implemented system in this paper is originally
proposed to track moving objects in open and wide geographical areas, such as vehicles
travelling between towns of hundreds of kilometers apart, then an accuracy of about 10 or even
100 meters can be considered as acceptable. Having the maximum measured position uncertainty
in this system is less than 16 m, then the implemented system can be considered as an accurate
enough tracking system for the intended application.

5. Conclusion

In this paper, a tracking system for vehicle motion tracking over wide geographical areas, is
designed and implemented. The system is based on the widely available GPS and GSM
technologies, rather than the Internet. This is because the Internet service in Iraq is not available
widely and it may encounter sudden cuts due to security and governmental related issues. The
system consists of a central server and many moving units equipped with smart phones. When a
position request SMS is broadcasted to the moving units, they will respond by sending their GPS
coordinates (longitude and latitude) to the server. These coordinates are obtained from the free
GPS service, therefore they may not be exact. Other sources of inaccuracy are the weather
conditions, surrounding obstacles and satellite signal strength. The accuracy of the coordinates
obtained by the implemented system is measured over different regions and conditions. A
maximum uncertainty of about 16 m is recorded. However, this level of accuracy is fairly
acceptable for the implemented system which is designed to track objects moving over wide

geographical areas.
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Effect of moisture percentage on the wind turbine
performance
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Abstract

This paper incorporates the utilization of the wind energy system as an alternative source for
Traditional source of energy, where it has been studied convert the kinetic energy in the wind to
electric energy and the impact of humidity which effect on the density of air and the density of
dry air is higher from humid. So the humid air meaning lower density then lower power from
wind turbine.

Keywords: humidity, power, turbine.
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1. Introduction :-

Sustainable power source assets will be an inexorably imperative piece of energy era in the new
thousand years. Other than aiding the lessening of the emanation of nursery gasses, they include
the much needed adaptability to the vitality asset blend by diminishing the reliance on petroleum
derivatives [1]. Among the sustainable power source assets, sun energy what's more, wind
energy are the most basic and essential asset of supportable vitality in light of the fact that of its
pervasiveness, wealth, and manageability. PV cells are made of semiconductor materials, such as
silicon. For sunlight based cells, a thin semiconductor wafer is extraordinarily treated to shape an
electric field, positive on one side and negative on the other. Whenever light vitality strikes the
sunlight based cell, electrons are thumped free from the particles in the semiconductor material.
On the off chance that electrical channels are appended to the positive what's more, negative
sides, framing an electrical circuit, the electrons can be caught as an electric current - that is,
power. This power would then be able to be utilized to control a load. The control delivered by a
single PV cell is insufficient for general utilize. So by interfacing many single PV cell in
arrangement (for high voltage necessity) and in parallel (for high present necessity) can get us
the coveted power. For the most part an arrangement association is picked this arrangement of
course of action is known as a module. For the most part business modules comprise of 36 or 72

cells [2].Wind has extensive measure of kinetic energy when blowing at fast [3].

This kinetic energy when going through the sharp edges of the wind turbines is changed over
to mechanical energy and turns the wind cutting edges [4] and the associated generator, in this

way delivering power. A wind turbine fundamentally comprises of principle tower, sharp edges,
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nacelle, center, fundamental shaft, equip box, bearing and lodging, brake and generator [5]. The
fundamental tower is 50-100 m high. By and large, three cutting edges made up of fiber fortified
polyester are mounted on the center, while in the nacelle the real parts are housed. The center
associates the gearbox and the sharp edges. Apparatus box is utilized to increment the speed
proportion with the goal that the rotor speed is expanded to the appraised generator speed [3]

.There are many studies proposed to optimize the wind turbine.

Abdul-Kareem (2015) appeared that the effect of relative humidity on the annual average of
extracted wind power at the minimum altitude which is feasible for electricity production in
Nassiriyah city (32 meter for a = 0.4 and 44 meter for o = 0.3) is limited, but it increase with the
altitude to be noticeable at high altitude. The rate misfortune on the yearly normal of influence
for sodden air (due to relative stickiness impact) uneffective and change in the vicinity of
(0.847% and 1.106%) at elevations (15 m and 71 m) individually[6].

Weipeng (2017) Clammy air with high moistness joined with foggy, stormy climate, and icing
in winter climate regularly is found to cause turbine execution corruption, and it is more worried
about seaward breeze cultivate advancement. To address and comprehend the high humidity
impacts on wind turbine execution the high humidity impact on air thickness can't be disregarded

for yearly energy creation computation [7].

This paper is focusing on the study to simulate the humidity effect on the extracted wind
power in this district. However, we will focus on analyzing the humidity effects in terms of air

density and wind turbine performance.
1.2: Why is humidity administration so important in wind turbine [8] ?

e Humidity is a noteworthy supporter of erosion.
e Humidity improves the probability of buildup.
e Humidity influences key hardware and can cause benefit intrusions and in addition real

breakdowns.

P,
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e Humidity lessens the administration life of individual segments and the entire structure.

2. Theory:-

As per the perfect gas law, a cubic meter of air has a certain number of atoms, and each of
those particles has a specific weight. At whatever point water vapor atoms are added to the air,
they dislodges some different atoms in the volume of air. Where mw is the molecular weight of
air. The air is a blend of gasses, for the most part diatomic nitrogen (78.08%) and oxygen
(20.95%), with a touch of argon (0.93%), carbon dioxide (0.035%), neon (0.0018%), and
different gasses; the fixations all through the air are very uniform furthermore, to a great extent
free of stature (<105km) because of turbulent blending.Consequently the water molecule is
lighter in weight than either the nitrogen molecule or oxygen molecule. In this way, the volume
of air that contains some water atoms will be weight not exactly the same volume of air without
water molecules. This prompt decline density which implies that the moist air has less density
than dry air at a similar temperature [9]. Water is greatly discovered inescapable in the air as
vapor. Humidity is the amount of water vapor introduce in air, and there are many changed
methods for communicating it, for example, an absolute humidity, particular humidity, and

relative humidity. And the effect of humidity on the density is appear as the following expression
[6]

PV =nR,T ..o ceevev e e e eve e e (1)
Where density is:

nmy,,
\/
Where:

P: pressure

p= - (2)

V: volume
n: number of mole
R, : The gas constant, R =287.058 J/(kgK)

P,
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T: temperature
And we can write the density as a function of pressure and temperature

_Pm, 1P

= = e e e (3)
R,T R,T

p

Air additionally contains water vapor. This is around 0.25% of the mass of the full air, and

Fluctuates locally from 0.001% - 5% (scope of three requests of size) . Uniquely if the

Temperatures are high, redressing thickness for stickiness is prescribed by the IEC standard.as

shown

0.378 * €a,

P
ph = (RdT)(l —

()

Where:
Ry : the dry gas constant

And ea is s the actual water vapor pressure and equal to :

ea=RH=x*es........ oo ceeee . (5)
RH: relative humidity

es: saturation vapor pressure

Where es equal to

eso
€s0=6.1078

P=Co+T*(C;+T*(Cy +T*(C3+T*(Cy+T*(Cs+T=*(Ce+T

L
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#(Cr T (Co T (Co)) ) omrvoemerecsee 7)
Co 0.99999683 Cs -0.29883885*10™°
Ci -0.90826951*10° Cs 0.21874425*10™
C, 0.78736169*10™ C; -0.17892321*10™
Cs -0.61117958*10° Cs 0.11112018*10™°
Cy 0.43884187*10°° Co -0.30994571*10™

And the power result from the wind turbine is equal to

C,ppAu3

Where:

Pwind : the power result from the wind turbine
Cp: power coefficient

A: the rotor area of wind turbine

u: wind speed

3. Methodology:-

The using data in this research is doing in technical college Kirkuk by using wind turbine
model (fd1.5-400W) with rotor diameter (1.5m) and weather station to record the data of

humidity every 12 minutes along 24 hours in winter season as show:
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p—

3phase bright R ciicr W 10

Fig (1) the wind turbine and Measurement tools

4. Result and discussion:-

The loss in the extracted power from wind turbine as a renewable energy for electricity
production due to humidity in kirkuk city - north of Iraq in winter season studied from practice
performance of the wind turbine under the climatic conditions of the province of Kirkuk city,

where they were represented in the form of curves during the appropriate period for the operation

of the turbine as show:
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frequency (%)

o 20 40 B0 80

100 120
humiduity (%)

Fig(2)(a) the humidity change with time through winter season

1 p 100 150
lime 1 12min

Fig(2) (b) the humidity frequency present through winter season
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dry density (Kgim3)
= humid density(Kg/m3)

124 - ! ; é i B

I I L L L
o 500 1000 1500 2000 2500 3000
time 1:12 min

Fig (3) present the dry and humid air density

From the upper result in Fig (2) (a) ,(b) it have been that humidity percentage
ranging (23%-97%) and the frequency present is ranging between the ranges but
higher percent is appear in (46%) then (80%). Fig (3) present the two curve of
density in dry and humid state which shown the dry air is more dense of humid air
This happens in light of the fact that the molecular of water (18) is not as much as
the molecular of the air (around 29). For any gas at determined temperature and
pressure, the quantity of particles introduce is settled to a particular size. Along
these lines, the water atoms (as vapor) enter the air, the air particles must be
diminished to a similar number in the predetermined size without expanding
temperature or pressure, so the mass per unit measure (density).the result citations
with the result of (Abdul-Kareem Mahdi Salih) and match with the physical fact
about the effect of humidity on the kinetic energy.
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ABSTRACT

Semiconductors are extensively used in many industrial and residential applications that leads to

drop in the quality of voltages and currents in distribution system. Faults causes balance or
unbalance voltage sag and phase jumping. Sensitive loads effected not only by the voltage sag
but also by the variation in phase angle specially the motor drive systems. Poor power quality
may cause interruption of production and coasting a huge amount of money. New remedies that
adopted in recent years are using active filters. UPQC is an active device used to enhance the
quality of the load voltage as well as current of utility. Little attention is made in literature for
comparing methods of injection voltage in the case of unbalance voltage and phase jumping.
Three methods of voltage sag compensation based on the mode of injected voltage are adopted.
A deep comparison between synchronous reference frame, quadrature injection voltage and pre-
sag compensation methods based on the rating, total harmonic distortion, phase jumping
mitigation point of view show that a proposed presage compensation method is more suitable for
mitigation voltage sag. Abnormal voltages and currents are recovered simultaneously in all
studied cases.

Keywords: Power Quality, UPQC, Unbalanced Voltage Sag, Phase Jumping.
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1. INTRODUCTION
Voltage sag repeatedly occurred in distribution system due to the system faults, energizing power
transformer, starting large induction motor, or switching capacitor bank [1, 2]. Unbalanced
voltage sag is the most likely probability occurred in distribution system [3], more single-phase
loads may cause higher imbalance in line currents and voltages. Unbalanced voltage increases
neutral current and lead to relay malfunction [4]. Voltage imbalance increases power loss in
distribution system, causes overheat in three phase transformers and motors. In the new power
system, that contains distribution generators, unbalanced voltage may disconnect the windfarm
from the grid [5]. Balanced and unbalanced faults give rise to phase jumping in line voltage [6].
Phase jump can propagate from high voltage to low voltage side [7]. Many articles enhance
power quality using UPQC with in phase voltage injection method [8], quadrature voltage
injected method [9], quadrature voltage injection method with minimum active power injection
[10]. A new concept of phase angle control to share the compensation of reactive power is
extensively used [11]. It is important to noted that the in-phase injected method not change phase
jump and quadrature voltage injection method create or reverse phase jump from lagging to
leading with respect to source voltage. Ghosh and Ledwich stated that if the phase-angle of load
voltage leads the available utility voltage, then a power flow in reverse direction might damage
the rectifier circuit [12]. There is just one value and one phase angle of the series injected voltage
can repeat the load voltage vector to its original region. A presage-injected method is rarely used
in literature. In the other hand, many efforts consumed to improve the performance of UPQC
using artificial intelligence [13, 14, 15]. Most of UPQC controllers of the two inverters are work
independently, in this paper additional controller added to shunt active filter in order to detect
e —
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any change in source voltage and adjust the dc voltage for suitable value to mitigate voltage sag
with minimum total harmonic distortion THD.

2. UPQC Installed in Distribution System

UPQC consists of two voltage source inverters, dc capacitor, injected transformers,
controller circuits, and small RC filters to reduce the harmonics generates by VSI itself. Series
active power filter (DVR) mitigate the PQ problems in voltage while shunt active power filter
(SAPF) enhance the quality of current and regulate the dc voltage. The active filters connected
through dc link to form a unified system known as UPQC. UPQC installed in three-phase three
wire radial distribution system to feed linear and nonlinear loads as shown in figure 1.

3. UPQC Controller

UPQC controller consists of shunt active power filter controller and series active filter
controller, a conventional two controllers are working independently, in this paper a SAPF
controller is modified to be sensitive at any voltage variation as shown in figure 2.

4. Dq based Injected Voltage Compensation UPQC

Synchronous reference frame or dq theory used for compensating balanced and unbalanced
voltage sag. In this method, the injected voltage has the same phase angle of the sag voltage.
The amplitude of the injected voltage is minimum compared with other method. This method is
widely used in many studies so that it compared with two other methods mentioned in the next
sections. The controller of injected voltage based on dq theory is shown in figure 3.
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Figure 3 Dq based voltage injection controller

5. Reactive Power Compensation UPQC-Q
UPQCQ means that the series injected voltage is in quadrature with line current so that,

ideally, the real power consumed during compensation the voltage sag is zero even the

L
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amplitude of the voltage injected is much larger than in phase compensation method.
Many literature studies design the controller circuit under the assumption of balance
voltage compensation. In this work, the controller circuit is used to exam the case of
unbalance voltage compensation. Mathematical computation for amplitude and phase
angle of injected voltage are expressed below. The vector diagram is shown in figure 4.
The controller circuit for the proposed method is shown in figure 5.

Vsl = Vs3 = Vref (1)
VD :Vref XSin(é‘) (2)
-1 V52
5 = tan (E) (3)
0, =at—¢9+90 (4)

compensated To clarify the validity of this method in real application, two cases are adopted to
by the UPQCQ the voltage drop caused by single phase to ground fault is illustrated in the next
section. It is substantially to note that in all the cases, the shunt converter keeps the source
current in-phase with supply voltage and only real power is delivered by utility.

Figure 4 Quadrature voltage injection QVI phasor representation

Vref
v — — [y, sin(at +90) VDabc_ref
VsZa?‘c 5= cos"(ﬁ) V, =V, .sin(5) Vy, | =V, | sin(et +90-120) | ——=

— |y, sin(at +90 +120)

Figure 5 Quadrature voltage injection QV1 controller
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6. Pre-sag Compensation UPQC-S

In this method, the voltage after compensation is re-adjusted as before the fault or voltage quality
problem in both magnitude and phase angle so that the three-phase voltage is balance and has a
perfect 120° phase shift. In this way, the load does not sense any variation neither in magnitude
nor phase jump. In distribution system, even x/r ratio equal unity a phase jump is exist for any
type of fault. In addition, any types of asymmetrical faults (single-phase, phase-to-phase, two-
phase-to-ground) causes a phase-angle jump in load voltage whatever the value of x/r ratio. So
that the pre-sag compensation method is proposed and compared with other methods. Because
our attention is toward unbalance voltage sag, this method is very suitable for unbalance voltage
compensation also the value of injected voltage is less than that in voltage quadrature method of
UPQCQ. The DVR draws/delivers active and reactive power during compensation and this is
depending on the magnitude of voltage sag and phase jump. The proposed method adopted in
this work is illustrated in the vector diagram shown figure 6, according to the vector
representation, equations for calculating the injected voltage and its phase angle are as follows:

A=V, cos(o) (5)
X =V, sin(o) ©)
VD = \/m (7)
a2, X
0,; =1tan (E) ®)
A=Vs, cos(d) | Vern V

X=Vs;sin() |

Figure 6 Pre-sag voltage injection phasor representation

The controller circuit for the proposed method is shown in figure 7.
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Vref
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X=Vysine) T g,—uni) T [w]  [siteteg, 120

Figure 7 Pre-sag Injection voltage PSIV controller

7. Simulation Results and Discussion
A unified power quality conditioner UPQC used to compensate various disturbances and

distortions in voltage and currents of MV distribution system as shown in figure 8. For power
quality PQ voltage problems, three methods are proposed, dq based voltage injection DQVI,
quadrature voltage injection QVI, and pre-sag voltage injection PSVI methods. The comparison
based on the power consumed by DVR and SAPF during compensation, THD for both voltage
and current, the phase jumping, and the rating of UPQC. Two groups are adopted the former
deals with balance compensation and the later deals with unbalance compensation of three phase
voltages. The line currents in distribution system DS assumed unbalanced in all the studied

cases.

o -

._H?r...JF._ 8

DVR System SAPF_Sysem

Figure 8 Unified power quality conditioner MATLAB model

8. Balanced Compensation Using UPQC

Dg based UPQC is used to compensate nonlinear load that added at t=0.05 sec, SAPF
compensation is delayed to begin at t=0.1 sec as shown in figure 9-a, the line currents become
harmonic free and balanced. Bypass switch with DVR is used so that the line voltage at PCC is
L
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not affected. At t=0.2 A balanced three-phase fault is occurred at bus 2 and instantaneously the
DVR compensate the voltage sag to its rated value. The reactive power is compensated as shown
in figure 9-b so that the source delivers only real power to the load. During the voltage
compensation, the DVR draws power of 0.46+j0.045 pu VA while SAPF draws power of about
0.8+j0.29 pu VA in order to regulate the dc voltage and compensate reactive current component.
The THD stays at standard level at all the period of compensation that the voltage THD is about
2 percent and current THD is about 1 percent. Line currents are increased from 0.5 pu to 1 pu, dc
voltage before and during voltage compensation is about 8000 volts. Prepared meditate into
figure 9-a, at the instance of voltage compensation, dq method provides fast response. As
depicted in table 1, the total rating of UPQC is about 1.26+j0.335=1.207 pu VA.

As shown in figure 10-a, QVI based voltage compensation method needs higher dc voltage
(15000 volts), the line currents are also increased as in dqg based method to about 1 pu, voltage
response of QVI method is slower than dq based method. VVoltage phase angles jumped to the
values illustrated in table 1, after compensation the phase angles are shifted to about 20 degrees
for all the phases keeping them balanced. The grid continues delivers only real power. DVR
power consumed zero real power and .68 pu reactive power while SAPF power is 0.14+j0.8 pu
VA. The overall UPQCQ power is increased about 73% compared with UPQC.

9. Unbalanced Voltage Compensation Using UPQC

Figure 12 shows the line voltages, compensated voltage at PCC, line currents, injected currents,
and dc voltage waveforms using dg based UPQC. DC voltage is regulated to 8000 volts by SAPF
using PI controller to improve the response and reduce the total harmonic distortion. At t=0.05
sec, a three- phase unbalance nonlinear load is applied to the grid. The THD’s of currents are
increased in to about 20 percent.

At t=0.1 sec, SAPF is compensate the harmonics in currents, reactive power of the load, and
rebalanced the asymmetrical currents. Its noted that the SAPF can compensate any distortion in
active and reactive components of the currents and unbalance in currents if and only if this
current has fundamental reactive components. Figure 12-b shows the power flow of UPQC
components. As depicted in table 2, phase voltage of faulted phase jumps to -23 degrees, after
compensation, phase voltages are adjusted to the new values that maintain the phase shift
between all phases about 120 degrees. The power of UPQC in this case equals
0.163+j0.275=0.4217 pu VA. Figure 13 shows UPQC-Q unbalance voltage compensation
performance. Because the voltage injected in UPQC-Q perpendicular to the line current and the
current is in phase with voltage due to the effect of SAPF, the load voltage phase angle is jumped
to the value depends on the magnitude of the injected voltage. In the case of three phase
compensation, this phase jump is applied to three phases that keeps the phase shift 120° between
them. In the case of single phase compensation, a phase angle of the compensated phase shifted
while the other two phases stay at their original position causing unbalnce in phase angles. The
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value of phase jump depends on the magnitude of injected voltage therfore the deep voltage sag
causes large unbalance phase angle that restirect this method to compensate limited voltage drop.
Any modification for this method to compensate unbalanse voltage sag required to move other
phases in order to maitain 120 degrees phase shift, that means injecting voltage into the health
phases with phase angles greater than 90 degree otherwise the voltage of the two helth phases be
sewlls (prepared to look at figure 13). Only small real power is dlivered by SAPF as shown in

figure 13-b. Volt-amper rquired in this method is about 0.427 pu that not very deffers of that
obtained in the dg- based method.

PSVI based UPQC-S is used for unbalanced compensation as shown in figure 14, low power is
drawn by DVR of about -0.085+j0.046 pu VA. THD of voltage is 3% and currents of about
1.5%. Compared with UPQC and UPQC-Q, UPQC-S rating is less that’s may nominate this
method for unbalanced voltage compensation as illustrated in figure 14-b. The phase jumping is
eliminated and the angles restored to the nominal values (see table 2).
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Figure 9 Balanced voltage compensation via dq based UPQC (a) line voltages (b) load voltages (c) line currents (d)
injected currents (e) DC voltage (f) Active power (g) reactive power.
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Figure 10 Balanced voltage compensation via QVI based UPQC (a) line voltages (b) load voltages (c) line currents
(d) injected currents (e) DC voltage (f) Active power (g) reactive power.
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Figure 11 Balanced voltage compensation via PSVI based UPQC (a) line voltages (b) load voltages (c) line currents
(d) injected currents (e) DC voltage (f) Active power (f) reactive power
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Figure 12 Unbalanced voltage compensation via dq based UPQC (a) line voltages (b) load voltages (c) line currents

(d) injected currents (e) DC voltage (f) Active power (f) reactive power.
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Figure 13 Unbalanced voltage compensation via QIV based UPQC-Q (a) line voltages (b) load voltages (c) line
currents (d) injected currents (e) DC voltage (f) Active power (f) reactive power
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Figure 14 Unbalanced voltage compensation via PSIV based UPQC-S (a) line voltages (b) load voltages (c) line
currents (d) injected currents (e) DC voltage (f) Active power (f) reactive power.

As shown in figure 15-a, UPQC-S consumes less power compared with UPQC-Q and UPQC in
the case of balanced voltage compensation. In unbalanced voltage compensation, as illustrated in
figure 15-b, UPQC-S consumes power less than UPQC-Q and more than UPQC based on dq
theory. It is noted that this power represents the ratio between three compensation methods i.e.
this power not greater than that in balanced compensation. Dqg theory cannot compensate phase
jumping when take bus voltage as a reference, also QIV theory has less voltage jump in balanced
voltage compensation but it is return to became higher than dg theory in unbalanced
compensation as illustrated in figure 16. In these two cases PSIV excels to cancel any jumping in

phase voltage.
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Figure 15 UPQC ratings as a ratio of the total rating required during (a) balanced (b) unbalanced voltage
compensation
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Figure 16 Phase angles jumping in degrees of load voltage during (a) balanced (b) unbalanced voltage
compensation.
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Figure 17 Total harmonic distortion in % of load voltages during (a) balanced (b) unbalanced voltage compensation

Dq theory obtains less THD compared with QIV and PSIV methods for balance and unbalance
voltage compensation as depicted in figure 17. However, THD in PSIV is very small and not
exceed 1.5% that corresponds with IEEE standards. Although the VA rating required of UPQC-S
less than that of UPQC based on dq theory, as previously clarified, the DC link voltage across
capacitor is higher for balanced voltage compensation while decreased to be less than that
required in UPQC in unbalanced compensation as shown in figure 18. For the two cases QIV
required higher DC voltage.
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Figure 18 DC link voltage in KV during (a) balanced and (b) unbalanced voltage compensation

10. CONCLUSION

The main advantage of UPQC is its ability to mitigate the effects of varieties of PQ problems and
enhances the utilities reliability as well as insure high quality power to the sensitive load.
Unbalanced voltage compensation and unbalanced current compensation can be done
simultaneously, in addition to the harmonics minimization and reactive power compensation,
using UPQC.

Three compensation methods are used for unbalanced voltage compensations.

Dqg based UPQC has fast response for voltage compensation and needs minimal dc voltage level.
In the case of unbalanced voltage compensation, dq based UPQC has the ability to restore the
load voltage but cannot eliminate the voltage phase jump. Some variation in phase angles are
satisfied with 120 degrees kept between the phases.

UPQC-Q has advantages that it needs just a reactive power for voltage sag in this method the
DVR depends on the quadrature injected voltage QIV method and SAPF keeps the phase angle
between the load current and the compensated voltage equals zero as a condition to obtain the
perfect quadrature injected voltage. The feature of real power minimization is restricted because
the compensation of unbalanced voltage sag causes unbalanced phase shift between the three
phases also the capability for voltage sag is limited by the DVR rating because it needs high
amplitude of injected voltage compared with the other methods. Modification of UPQC-Q for
unbalanced compensation leads to drawing real power from the source.

In UPQC-S a DVR controller based on the pre-sag injected voltage PSIV method, the
dependence of the SAPF compensation is abundant, so the compensation is done will whatever
the value and the phase angle of the source current. Comparing the consumed power for all
methods, UPQC-Q is suitable only for balanced voltage compensation if the sensitive load dose
not effected by phase jump, in the case of unbalanced voltage compensation, it is found that
PSVI has better features and needs less VA rating.
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Abstract

The curcumin found in the herbal plant Turmeric is the active ingredient for the treatment of

many diseases as they have a set of useful properties that enabled them to be used as anti-

inflammatory drugs and also used as antioxidants and based on recent studies have shown that

curcumin is influential in the growth of fungi and bacteria was the goal. The main study of the

current study is to test the effect of curcumin in the growth of yeast albicans Candida has been

used in this research one way is the method of tablets soaked Turmeric extract water for two

periods of time (2 hours - 24 hours) and then took the results that showed that turmeric has an

anti-growth effect albicans Candida and increases this effect by increasing concentrations and

duration of soaking. We can conclude that the turmeric extract can be used as an antimicrobial

agent for the growth of vaginal albicans Candida.

Keywords: Curcumin, antifungal effect, Candida albicans.
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1. Introduction:
Scientific name: Curcuma longa, Family: Zingiberaceae, Original home: Turmeric grows in the

tropics and abounds in India, the East Indies, Malay and some parts of China Vegetation
Description: Turmeric is a herbaceous plant with roots, but its annual leaves rise by one meter. It
has large tubers that grow near the surface of the earth and are between 5 and 8 cm long and 1.5
cm thick yellow. Turmeric tubers are sold on the market either on dry or yellow powder [1].
Procedures used: Rhizomes, Active ingredients for turmeric

Turmeric contains a group known as Curcuminoids One of the most important compounds is
curcumin, which is commercially separated and is currently sold as a compound and is almost
responsible for the pharmacological effects of turmeric and Hua, which gives the yellow color
characteristic of turmeric. This group also contains a compound called deuthoxy curcumin and
the de-methoxicurine Bis-demethoxycurcumin as well as turmeric turbulence on volatile oils by
between (2.4-14%). This oil consists of about 50 compounds. This group is known as
Turmerons, and other components of pilot oil 13.9% beta-bisbolene, 7.6% Myrecene, 6.9
Cineole, 6.4% Thymol, Farnesene, Zingiberene and Turmerone. Turmeric contains a mixture of
resin and pilot oil known as Oleo-resin and fixed oil, time-soluble substances, protein, cellulose

and minerals [2].

2. Medical Uses of Turmeric:
Turmeric has been used since ancient times in folk medicine to treat gastric ulcers, diarrhea,
sinusitis and liver diseases. It also inhibits blood clotting and lowers serum cholesterol and sugar

levels. Topically, turmeric is used to treat wounds, insect stings, skin diseases such as eczema,
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scabies, Blackheads and spots in the face [3]. It has an antioxidant property that reduces
Peroxidation Lipid in tissues and has an effective free radical treatment

It also helps the liver to remove the toxic effect of cancers and mutants, as its water and alcohol
extract inhibits the growth of cancerous cell types. Hep-2 also does not affect normal cells and
curcumin inhibits the development of bladder cancer for rats as it is urged to increase the
representation of cheese P33 thus increasing the composition of proteins responsible for the self-
death of the apoptosis cells [4].

Turmeric has properties to protect the liver and the rest of the body from the cancer effect
of aflatoxins, reducing the lipid peroxidation and the level of aspartate aminotransferase (AST)
and lamininotransferase (ALT) alanine aminotransferase and serum creatinine. And significantly
increased the effectiveness of enzymatic and non-enzymatic antioxidants in mice and rats and
gave the same effect when tested on liver, kidney, and ectopic extracts of amyloid adenomas [5].
Gowda and others found that the addition of turmeric powder (0.5%) to chicken chicks
containing aflatoxin at a concentration of 1 mg / kg of food weight significantly improved the
negative effects of aflatoxins on total protein levels, albumin, cholesterol and serum calcium,
For the increase of the effectiveness of antioxidants in liver extracts, and also reduced the
turmeric water and alcohol extract in addition to curcumin decomposition of red blood cells that
cause treatment with aflatoxins outside the organism [6].

In studies carried out by [7] to investigate the effect of turmeric on the reduction of damage of
rat liver damage, both with paracetamol and Diclofenac, turmeric showed its ability to protect
the liver by lowering the level of AST and ALT in the serum, Fat in the liver, increase the
effectiveness of antioxidants and prevent the use of clotathione (GSH). It also has the ability to
protect the kidneys of rats treated with Acetaminophen as it reduced the level of efficacy of GSH
and GUT (Glutathion-S-transferase), in addition to reducing the clotting Necrosis in kidney
tissue cells and studies showed that turmeric effective in inhibiting the viral damage of liver cells
and laxatives effective in the treatment of disease The possibility of treating AIDS was also

found in the presence of Turmeron (Turmeric), which is present in turmeric [8] found that the
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addition of turmeric powder to three-day chicken broiler significantly reduced uric acid and
albumin in the serum and increased levels of protein, clopiolin, mineral levels, hemochlobin and
neutrophils, and reduced levels of AST and ALT in small serum Rabbits. Turmeric oil has also
increased the reproductive efficiency of male and female rats exposed to oxidative stress induced
oxidation of potassium dichromate [9]. Turmeric is an effective treatment for rheumatism as it
inhibits and disturbs arthritis around and the formation of osteoporotic cells for experimentally

infected rats

2.1 Effect of Turmeric on Fungi:

The water extract of turmeric with a concentration of 10% was higher inhibition of growth of
Helmin hosporimoryzae. The growth of fungal yarn decreased to 2.6 cm compared with 8.8 cm
for comparison and was the most inhibitory for blackboard formation with an inhibition rate of
70.28% . The resistance of wheat plant to the mildew caused by Blumeria graminisf.sp.tritici was
increased when spraying the water extract on leaves in 20-23 days after proof . [9] studied the
effect of 16 good plants against fungus Rhizoctoniasolani, Fusarium solani, and
Macrophominaphaseolina. Turmeric was the most inhibitory. The diameter of the inhibition zone
for its water extract was 29,28,24 mm respectively and for the alcoholic extract 31,30,36 mm
Respectively. While the turmeric extract of turmeric did not inhibit the growth of
F.oxysporumA.niger, A.parasiticus and 10% concentration [10]. tested the effect of methanolic
extract of turmeric against six species of pathogenic fungi of the plant within the organism. The
extract inhibited the development of the fungus Magnaporthegrisea on the plant Phytophthora
infestans on the plant and gave moderate effect on the growth of the Puccinia recondite on wheat
plant, The efficacy of curcumin, demethoxycurcumin, and bis-demethoxycurcumin, separated
from the methanolic extract against these fungi, were also investigated. They were all effective
in inhibition of P.infestans and M.grisea. Diethoxycurcumin was the most efficient, followed by
Curcumin Curcumin and then bisdemethoxy curcumin while the methanolic extract did not

affect the fungus Corticiumsasaki, Blumeriagraminis f. Sp. Curcumin gave the efficacy of
e —
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fluconazole in inhibiting Candida spp. In the epithelial cells of the mouth, especially those
isolates isolated from patients with AIDS [11].

2.2 Effect of Turmeric on other Microorganisms:

Numerous studies have shown that turmeric has a wide impact on bacteria and other
microorganisms. The hot water extract of turmeric risomat has been a good inhibitor for the
growth of Escherichia coli Staphyllococcus, Klebsiella and Staph bacteria. Epidemidis on the
center of Muller-Hinton Agar, and gave the same extract a good inhibitory effect for the growth
of E. coli and Bacilhus subtilis and the same medium used and inhibited alcohol extract Bcereus
bacterial growth, While the purified curcumin of turmeric was not given an effect on the E. coil
and Pseudomonas aeuroginosa bacteria. B. subtilis and the most sensitive bacteria were B. coli,
E. coli, As well as inhibiting the growth of B.macerans, B. licheniformis and Azotobacter
bacteria. The concentrations used ranged between 4-28 mg / mL Curcumin is highly effective in
inhibiting the growth of Helicobacter pylori bacteria outside the vivo. It also showed extensive
therapeutic effectiveness within the vivo where it gave good efficiency in eradicating these
bacteria in infected mice and treating the damage caused by its digestive system. While the
alcohol extract, protein concentrations, Infected with parasite

Candidiasis is a very important fungal infection of genital dermatitis. The most important risk
factors are endocrine alterations such as diabetes mellitus, pregnancy and renal failure, immune
depression, poor oral hygiene, smoking, alcoholism and long term administration of drugsl-3.
Oral candidiasis occurs because of increase in Candida species, chiefly Candida Albicans. Some
pathogenicity factors in C. albicans cause better adherence to cell membrane than other species
[12].

Management of oral candidiasis is typically drug based but the extensive use of azoles has
resulted in resistance in Candida species and subsequent treatment failures. Problems associate

to common antifungal drugs have led to new therapeutic methods to be thought [13].
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Curcumin is the active substance of the herbal remedy and the spice turmeric (curcuma longa) 6.
It is the element of yellow colour in spices turmeric and curry that is isolated from the rhizomes
of the plant Curcuma longa so that this material is natural, healthy and safe [14]. Spice turmeric
has a lot of benefits in traditional medicine such as treatment of Jaundice, rheumatoid arthritis,
liver disease, eye infections and dental pain [15][16]. Also the remedial effect of turmeric in new
medicine has been approved such as anti-inflammatory, hypoglycemic, antioxidant, wound-
healing, and antimicrobial activities [17][18]. The mechanism of its antifungal activity is not
known but it has been suggested that its fungicidal mechanism may involve chitin accumulation
on the cell wall outer layerl2. However, curcumin has been suggested as an irresistible
antiviral, antibacterial and antifungal agent, but it is still obscure that is curcumin as effective as
common antifungal drugs especially against C. Albicans or not. Vaginal candida, or Candida, is
a common phenomenon in women and in most cases it is easy to treat Candide is a genus of
fungus which is generally present in small quantities in the vagina, mouth and digestive tract
when the fungus increases in the vagina rather than the condition Natural cause of contamination
of fungal In this research was used extract water turmeric to test its effect on Vaginal candida
2.3 Methods and Materials:

The water extracts of the medicinal plant used in the study were prepared according to the
method (17) by mixing 40 g of soft powder of dried medicinal plant with 160 ml of distilled
water (4: 1) (GFL) Gesell schaft fur Labortechnik for two hours to obtain a homogeneous
mixture, then keep it at 4 © C for 24 hours for the purpose of soaking, after which the mixture
has been filtered through several Layers of gauze then display the leachate to centrifuge at
3000 cycles / min for 10 minutes, and complete the filtration time again b Put the funnel
funnel using the Whatman No.2 filter paper using Vacuum Strain van rotary vacuum pamp
from Vacuum Prand GMBH, Co.Germany and thus obtained the raw water extract of
turmeric plant, and after freezing the frozen extract dried up under pressure and temperature
(50-m) with lyophilizer from Edyards High Vacume.UK, then keep the dried raw extract

under freezing in plastic boxes with a tight lid until use
P,
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2.4 Sterilization of Aquatic Plant Extracts:

For the purpose of sterilizing the plant extract, one gram of dry plant extract was taken and
5 ml of distilled water was removed. The extract was then extracted at a concentration of 200
mg / ml as a standard concentration. This extract was then sterilized by Membrane filters with a
diameter of 0.22 microns. The standard concentration is a source for the preparation of the

dilutions used for the study . According to the mitigation equation:

N1V1=N2V2 1)

2.5 Conduct an Allergy Test

The method was followed by Disk Diffusion method we will take (4-5) pure single colonies
from the surface of the dish containing sabroids in it by the bacterial carrier Sterilize and place in
a test tube containing (4 ml) of the center of the nutrent broth And good well. After 2-4 hours on
the cultivation of Petri dishes containing the center of the previously attached larynx, the surface
of the dish was planted by a sterile cotton swab after the excess quantities of the suspension were
removed. The pressure of the cotton swab was strongly strengthened by the walls of the test tube
from the inside and then the dish was planned from all directions In order for the quantity to be
distributed evenly, the tablets saturated with the water extract of the turmeric plant were placed
in different concentrations (10-20-30 pg / ml) and with different Duration of soaking of the disc
in the extract
The diameter of the inhibition area around the Disc soaked with water extract of turmeric was
measured with its different concentrations and time in millimeters by the normal ruler and disc

saturated with sterile distilled water were used as control samples.

P,
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2.6 Collecting, Isolating and Diagnosing the Sample:

In the current study, the C.albecans sample was obtained from the Public Health
Laboratory in Kirkuk. The sample was diagnosed by planting in a container dish on Sabrods
Dextrose-agar, with the cotton swabs planned on the food medium. Three replicates of the
planting were done to confirm that the fungal growth was not polluted during the planting
process and the dishes were incubated at 37 ° C 24 hours and then make sure of the sample by
growing on the dish and its microscopic properties as well as through the composition of the

bacterial tube

3. Results and discussion:
3.1 Agricultural characteristics
The colonies developing on the center of the saberoid dextrose acar appeared in colonies of
white to the cream colored smooth circular colonies of shape Figure 1. Ellis and his group (2007)
indicate that Candida colonies possess these microscopic characteristics when implanted in the
aforementioned medium. This result is consistent with what Singh and his group (2013) and the
emergence of colonies of smooth, smooth and round-colored cream to provide for planting

conditions.

Figure:(1)
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3.2 Microstructure:

The isolated specimen gave positive interaction with the pigment, where oval shaped cells
appeared to spherical or spherical oval or cylindrical. This corresponds to what Boon and his
group found in Fig. 2. The appearance of the blue C.albecans cells was the result of the retention

of the peptidoglycan layer in the cell wall Figure 2

Figure 2

3.3 Composition of the Germ Tube:
The results of the test showed that the sample of C-albicans to form a bacterial tube at incubation
at 37 ° C for 2-3 hours in 0.5 ml of human serum Figure 3. This result is consistent with Boon
and his group (2011) .albican only has the ability to form a microbial tube and this result came
similar to what he said (please and her group) (2015). C-albican only has the ability to form a
microbial tube. This test is characterized by the presence of the serum catalyst that is formed
around the characteristic cell. The bacterial tube plays an important role in the process of

penetrating the epithelial layer lining the body and tissues and reaching the blood stream.
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Figure 3
Noticed from the study of the water extract effect of medicinal plant Turmeric on the growth of
yeast C.albecans that causes the vaginal channels infection which is growing on a Sabroud Agar
medium The results showed that the turmeric extract had an effect on the growth of C.albecans
with different concentrations and duration of discination. The highest concentration was 30 mg /
ml and dissolved for 24 hours with an inhibition diameter of approximately 14 mm followed by
20 mg / The inhibition diameter was 12 mg / ml followed by the 10 mg / ml concentration disc

and the same duration of the previous tablets with a diameter of 9 mm. As shown in Figure 4:

Figure 4

Also observed that this extract with its various concentrations (10,20, and 30 mg/ml) had
an inhibitory effect on the grouth in this type of yeasts. The most efficient concentration was 30

mg/ml , where the inhabitation circumference reached 9 mm, Follows that the 20mg/ml, where it
L
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reached 7 mm, followed by the 10mm/ml where it reached 6 mm, After soaking the discs for two
hours as shown in this Figure 5.

Figure 5

There was also a distinguished differences between them and the Control, and this agrees
with what was found by Neda and Shiva (2016), which is that there is an inhibitory effect of
Curcumia on Candida albicans compared with Nystatin. Which is also agrees with what was
found by Reddy (2009), that the water extract of Turmeric inhibited the growth of A. flavus
fungi on the rice storage, where the inhabitation ratio reached 68% at concentration of 5 gm of
Turmeric per each 1 kg of rice. And it highly effectively inhibited the fungi production of
aflatoxin on the rice.(18)

4. Conclusion:

According to this study, we can conclude that curcumin has antifungal activity against C.
Albicans , and this effect generally increases by increasing the dosage.
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Abstract

This study aimed to investigate the prevalence of different types of Diabetes Mellitus; the data
collected from 84 patients randomly in Layla Qasem Diabetic center in Erbil city to study some
genetic factors on Diabetes Mellitus disease by depend on their ages, gender, family history,
Blood group and albumin in urine. In case of age average of their age was 40% between 50 60
years old and by depending on their Gender, average of genders 70% was female and 30% male
in type 2, while in type 1 40% female and 60% male. The relationship between their family
strain 43% of them was positive in type 2DM, and 50% positive in type 1DM. Then we
compared their blood group according to our results 39 % of them was O blood group, and in
case of albumin in their urine ,in type 2 DM 35% was 30mg/l ,37% was 10mg/l, 9% was
150mg/l, and 19% was 80 mg/l .also in type 1DM 43% was 10mg/l, 11% was 150mg/l, 33%
was 30 mg/l, and 13% 80mg/l . We concluded that Diabetes Mellitus in our area is more
common in female than male, the percentage of the diabetes increased with age and most
diabetic patients have O blood Group.

Key Words: prevalence, Diabetes Mellitus, Erbil City.
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Introduction

Diabetes Mellitus is characterized by abnormally high levels of sugar (glucose) in the blood
when the amount of glucose in the blood increases, after a meal; it triggers the release of the
hormone insulin from the pancreas. Insulin stimulates muscle and fat cells to remove glucose
from the blood and stimulates the liver to metabolize glucose, causing the blood sugar level to
decrease to normal levels .In people with diabetes, blood sugar levels remain high. This may be
because insulin is not being produced at all, is not made at sufficient levels, or is not as effective
as it should be. The most common forms of diabetes are, type 1 diabetes (5%), which is an
autoimmune disorder [2] and type 2 diabetes (95%), which is associated with obesity.
Gestational diabetes is a form of diabetes that occurs in pregnancy, and other forms of diabetes
are very rare and are caused by a single gene mutation. Diabetes has been known for centuries,
although it has not been fully understood, and the disease takes its name from the Greek for
"passing through" because of one of its main symptoms - excessive urine production. During the
fifteenth century the word Mellitus was from the Latin for "honey" when it was noted that many
patients with diabetes had high levels of sugar in their blood and urine [3] there is a stronger
inheritance pattern for type 2 diabetes. Those with first-degree relatives with type 2 diabetes
have a much higher risk of developing type 2 diabetes, increasing with the number of those
relatives. Concordance among monozygotic twins is close to 100%, and about 25% of those with
the disease have a family history of diabetes.
According to the classical definition, Diabetes Mellitus is a disorder resulting from both genetic
predisposition and favoring environmental factors, and is characterized by alterations in the
metabolism of carbohydrate, fat and protein, which are caused by a relative or absolute
deficiency of insulin secretion and different levels of insulin resistance [4] In the patients with
long-standing diabetes, late complications develop consisting of alterations and failure of various
organs (especially the noninsulin-sensitive ones) including the eyes (retinopathy with vision
loss), kidneys (nephropathy leading to renal failure), nerves (peripheral and autonomic
neuropathy), heart and blood vessels (precocious and severe cardiovascular, cerebrovascular and
peripheral vascular atherosclerosis). Diabetes Mellitus includes etiologically and clinically
different diseases that have hyperglycemia in common, representing a syndrome rather than a
single disease[ 2] .Diabetes sufferers fall into two broad categories — those with type 1 diabetes
(formerly known as "juvenile™ or "childhood" diabetes) and those with type 2 (or adult) diabetes.
There is also said to be a third form of diabetes known as type 3 or gestational diabetes but,
despite the fact that there are a few differences, this is basically nothing more than type 2
diabetes which occurs during, and because of, pregnancy [8] The aim of this study was to

investigate the prevalence of different types of Diabetes Mellitus.
P,
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Materials and Methods

The descriptive method for study of Diabetes Mellitus frequency in Erbil city information
obtained from Layla Qasem Diabetic center in Erbil city we take information from 84 patient
about sex, age, Blood group, history and type then we analyze our results by histogram and chart
in order to explain or knowing the effect of each factor on diabetes mellitus.

Result and Discussion

Global incidence of diabetes mellitus has been increasing in recent decades. There are strong
differences between different geographical areas and population groups the main genes involved
in susceptibility to type 1 diabetes mellitus (T1DM) are located in the major histocompatibility
complex in human leukocyte antigen (HLA) genes [7]in our study we obtained the following
result as shown in the figures, for sex there are 70.37% female and 29.62% male in Diabetes
type2,and40% female and 60% male in Diabetes typel figure (1),(2) so we gain that most of the
patients with Diabetes Mellitus was female in Diabetes type2 ,and most male in Diabetes type
1.also approximately 10.9 million people aged 65 years and older have diabetes mellitus (DM).
The prevalence of DM continues to increase in the world, and older adults have the highest
prevalence of any age group [9].

80% -
Female ® Male
60%
m female
40% -
H male
20% -
0% -
Figure (1) shows Genders ratio in Type2 Diabetes. Fig (2) show Genders ratio in Typel Diabetes.

In case of age higher ratio is in 50-70 years for Diabetes type 2 as showmen in figure (3) and

10 20 years in typel Diabetes it was clear in fig (4).

L
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Fig (3) shows the relation between age and type2 diabetes. Fig (4) shows the relation between age and

typel diabetes.

Also the result shown in our study that the blood group O was higher ratio (39%) shown in
figure (5) while most of the researches in the world says that most Diabetic patients have O
blood group , While some others say that there is no relationship between Diabetes mellitus and

blood groups [4].

40% -
30% -

0, -
20% M Seriesl
10% -
(0] AB

0%

blood A B
groups

Figure (5) shows relation of diabetes and blood groups .
while in case of the family history (42.59%%) in type2 Diabetes was positive and(57.40%)
negative ,and the family history in type 1 (50%) positive and (50% ) negative shown in figure
(6) and(7) . In fact studies have revealed that Family relative's in first degree of individuals with
T2D are about 3 times more likely to develop the disease than family without a positive family
history of the disease [6,5].
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60.00%
40.00% W history(+) H History +
20.00% ] history(.) M History -
0.00%
12345
Fig (6) show family history in type2 Diabetes Fig (7) show family history in type 1
Diabetes

According to the type of Diabetes Mellitus Disease % 35.71 was type 1 and % 64.28 was type
2 such as shown in figure (8) that shows that most of the patients were caused by physiological

problems that cause type two of Diabetes Mellitus and type one is by genetic disorders.

80.00% -~

60.00% -

40.00% - M Seriesl

20.00% -

0.00%

typel type2

Figure (8) shows types of Diabetes Mellitus
According to the results of our research we prove that Diabetes Mellitus disease is more

common in older person than youngers[3] also we explain each compartment in our research
detail in below: Diabetes Mellitus disease: according to the age we collect the data from 84
patients randomly 40% of patients was between 50-60 years old. Greater than the 50 years old
meaning that Diabetes Mellitus will be increased by increasing age and it is more common in
older ages than others. Our research shows that Diabetes Mellitus in our district area is more
common in female than male that 70% female, 30% male also in other countries according to the
research the Diabetes Mellitus disease is more common in female than male .The present of
higher rate of female refer to another condition and cases in our geographical area refer to
familiar receiver depend on our data. Currently, the director of the Media Department of
Kurdistan's Health Ministry declares that in 2010 more than 100,000 people m

ore women than men had diabetes in Kurdistan,

L
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Table (1): Shows the rate of Albumin in urine in both type of Diabetes

Type 2 Type 1
35% 30mg/l , 43% 10mg/l,
37% 10mg/I 11% 150mg/I
9% 150mg/I, 33% 30 mgl/l,
19% 80 mg/l 13% 80mgl/l.

Mellitus disease that most of the patients lose weight by this disease according to the
research.About 55 percent of type 2 diabetes patients are beset at diagnosis chronic obesity leads
to increased insulin resistance that can develop into type 2 diabetes, most likely because adipose
tissue (especially that in the abdomen around internal organs) is a source of several chemical
signals to other tissues (hormones and cytokines). Type 1 diabetes develops when the body’s
immune system destroys pancreatic beta cells, the only cells in the body that make the hormone
insulin that regulates blood glucose. This form of diabetes usually strikes children and young
adults, although disease onset can occur at any age. Type 1 diabetes may account for 5% to 10%
of all diagnosed cases of diabetes. Risk factors for type 1 diabetes may include autoimmune,
genetic, and environmental factors[10].

Lack of a genetic (marker) has made it impossible to trace accurately the transmission of
diabetes genetic gene. In families or population[7] Concluded that IDDM and NIDDM didn’t
have the same genetic background, they were ( genetic hetrogenes). On the other hand, and
suggested that IDDM and NIDDM were genetically homogeneous. There is a greater incidence
of IDDM in relatives of diabetics with the same disease, compared with the incidence of IDDM
in relatives of diabetics with NIDDM, and the risk for the second and third- degree are about half
of first — degree relatives, the risk increases with the number of the affected individuals [4]
shows that IDDM and NIDDM represents different level as of liability to the same disease rather
than being distinct disease [9].

Despite the fact that coronary artery disease (CAD) is the leading cause of death among
women especially elderly women, CAD is basically a male affliction. although , all the females
have a higher body index and lower waste —hip ratio than do older males , total cholesterol levels
increase with age in older women while HDL levels decline and cholesterol levels that are
optimum for survival are higher in older women also all the women are more 124Y 3likely than
men to take vitamin or mineral supplements .Many risk factors among women are similar to men
, high blood pressure elevated serum cholesterol and cigarette smoking, however women
compared to men have greater incidence of diabetic mellitus congestive heart failure and
hypertension as they become older and at <65 years of age diabetic mellitus is more common in
females while at <65 years of age more common in males [1].
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Conclusion:

The results of our study concluded that Diabetes Mellitus in our area is more common in
female than male, the percentage of the diabetes increased with age and most diabetic patients
have O blood Group
Recommendation:

Diabetes Mellitus disease is the main factor which cause death of humans are more common in
older persons also according to our research Obesity is also a risk factor that cause Diabetes
Mellitus disease. Recommended to do further researches on Diabetes Mellitus disease especially
to carrier sex, Albumin in urine and molecular study of Diabetes Mellitus.
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Abstract

This study involved the collection of (90) samples of women serum which included (30) serum
samples collected from women before menopause (reproductive women) in the age range of (22-
43) years and were considered as (group A- control). While, (group B) included (30) serum
samples collected from women using oral contraceptive pills between the ages of (22-43) years
old. Whereas, another (30) serum samples were collected from women after menopause between
the ages of (43-54) years and were considered as (group C). All of the collected serum samples
were subjected to a number of serological and chemical tests for the measurement of (E2, HDL,
LDL and Ca). Then, the obtained data were statistical analyzed and results showed a significant
decrease (p< 0.05) in (E; ,Ca and HDL) levels in menopausal women compared to that of the
normal healthy controls. While, there were non-significant decrease (p> 0.05) in (E,, Ca and
HDL) levels in women taking oral contraceptive when compared to the normal healthy controls.
On the other hand, a significant increase (p< 0.05) was recorded in LDL level in menopausal
women compared to that of the normal healthy controls whereas, no-significant increase (p>
0.05) in the LDL level in women taking oral contraceptives when compared to the control
women.

Keywords: Hormones, Estrogen, Calcium, Menopause, Females, Baghdad.
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1. Introduction

The word "Menopause" literally means the "end of monthly cycle" because the word
"menopause™ was created to describe this change in human females, where the end of fertility is
traditionally indicated by the permanent stopping of monthly menstruation or menses [1].

Menopause can be officially declared in the absence of any menstruation for one complete year
[1]. However, there were many signs and effects that led up to this point, many of which may
extend well beyond it such as irregular menses, vasomotor instability (hot flashes and night
sweats), atrophy of genitourinary tissue, increased stress, breast tenderness, vaginal dryness,
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forgetfulness, mood changes, and in certain cases osteoporosis and/or heart disease [2]. While,
estrogens are present in both men and women, they are usually present at significantly higher
levels in women of reproductive age and they promote the development of female secondary
sexual characteristics, such as breasts and are also involved in the thickening of the endometrium
[3]. Low estradiol levels are a risk factor for osteoporosis and influences the quality of life for
older woman [4&5]. Estrogen deficiency can lead to excessive bone re-absorption after
menopause[ 6].

Calcium is the major mineral cation of bone, so the body contains a very large calcium pool
[7]. Decreased body calcium leads to loss of bone mineral, reducing of bone strength, increased
susceptibility to fractures [8]and many increase blood pressure particularly among pregnant
women [9]. Estrogen, on the other hand, is believed to decrease serum calcium levels by
enhancing calcium deposition in bon and suppressing bone resorption and it regulates intestinal
absorption of calcium and decreases expression of parathyroid hormone [10] . Much of these
research on the relationship between estrogen and calcium has come from studying post—
menopausal women and the effects of estrogen decline during that period. For example PTH was
found to increase after menopause [11] and osteoporosis has long been associated with estrogen
decline following menopaus [12&13] . Thus the plasma and interstitial fluids have a normal
calcium ion concentration of about 1.2 mmol/L, level only one half the total plasma calcium
concentrations [14 ,15&16]. High — calcium diets could increase the risk of kidney stone in
susceptible individual where researches during the last decade have demonstrated that estrogen
regulates bone homeostasis through unexpected regulatory effects on the immune system and on
oxidative stress and direct effects on bone cells [17&18]. Worldwide, there are nearly 9 million
osteoporotic fractures each year, generating massive burden both to individuals and to health
services [19&20].

2. Materials &Methods

All of the participating women in this study were living in Baghdad and were all from the
out patients of Al-Yarmouk Teaching Hospital / Baghdad / Iraq in the Bio Chemistry and
Hormones Department. Beside this, some of the nursing staff of the hospital voluntaries women
blood donors. Over a period of one year, 90 women were included in this study, all were
evaluated by full clinical history, complete physical examination, none of them had clinical or
laboratory evidence of disease that may affect the parameter to be measured and had negative
drug history. Among 90 subject 30 women with age range from (20-43) years had no diseases
known to affect the parameter to be measured and none was taking any medication that might
interfere with calcium metabolism. The remaining subjects 60 women, 30 women ranging from

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

T —

190




AlFKjtab Journal for Pure Science =
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.152  ISSN: (2617-1260)

(20-43) years were on contraceptive pills (they taken Yasmin pills) and the other 30 subjects
were postmenopausal women ranging from (43-58) years.

The levels of Calcium, Estradiol, HDL, and LDL were analyzed in all subjects. About 5 ml of
venous blood was aspirated using disposable needles and syringes. Samples were collected
between 9:00 A.M - 1.00 P.M, after 12-14 hours fast. The blood was allowed to clot in plain
tubes for 20 minutes at room temperature, and the serum was recovered by centrifugation at 3000
rpm (Estradiol analysis was performed on day 19, 20, 21 of the menstrual cycle).

Serum estradiol was estimated by direct immune enzymatic assay [21]. Similarly, estimation of
Calcium was done by colorimetric determination [22] and the estimation of LDL cholesterol was
done by enzymatic colorimetric test [23]and direct homogenous test for the determination of
HDL-cholesterol enzymatic colorimetric test [24] . The above procedures were adopted for both
cases and controls.

3. Results

The values of (ES) in sera of three groups were founded as shown in Table (1) and Figure (1)
was equal to (309.36 +£150.44) for A group (282 + 140.98) for B group and (63.33 £ 29.53) for C
group respectively. No significant differences in (ES) levels for group B compared to control,
while a significant difference of estrogen levels in sera of group C compared to control.
Table (2) and Figure (2) showed that, a non-significant differences in sera of calcium in group B
compared with A group, it was (8.36 + 0.8) and (8.2 + 0.7) respectively. While the level of Ca in
sera of C group significant decrease compared with control.
The values of HDL in sera of control, B and C in Table (3) and Figure (3) were (1.14+0.44),
(1,08 + 0.40) and (0.89+0.11) respectively. No significant decrease in HDL for B group
compared to control, while a significant decrease in HDL of C group compared to control.
As for LDL in the Table (4) and Figure (4) in control B and C were (3.02+0.93), (3.15+0.90) and
(3 .77 +0.63) respectively. We found no significant increase in LDL for B group compared to C
and control groups.

Table (1) Estradiol levels in sera of three studied groups.

Estrogen SE
group No. Range of age ('ng/ml) P
Mean + SD
control women (A) 30 (20-43)y 309.36 + 130.44 27.42
women taking oral contraceptive (B) 30 (20-43)y 282.93+ 140.98 25.59 P >0.05
menopausal women (C) 30 (43-58)y 63.33 £29 .53 4.24 P"<0.05
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Where. SE: represent standard error of mean. P: probability value represents comparison between A and B. P"': probability value
represents comparison between A and C. SD: represent standard deviation of mean. Y: year

309.36 282.93
500 63.33

Estrogen

Figure (1) Histogram showing the mean serum Estrogen of patients subject for ( A) control
women ,(B) women taking oral contraceptive , (C) menopausal women .

Table (2 ) Ca statistic calculation levels in sera of three studied group

Ca
group NO (mg /100ml) SE P
Meanz SD
A 30 8.36 £0.8 0.14
30 8.2+0.7 0.15 P>0.05
C 30 7.16+0.58 0.10 P"<0.05
8.36 8.2
97 7.16
c 3
©7
6
A B C

Figure (2) Histogram showing the mean serum ( Ca) of patients subject for ( A) control
women ,(B) women taking oral contraceptive , (C) menopausal women.

Table (3) HDL statistic calculation in sera of three studied groups

Group | NO. HDL SE P
(mmol/l)
mean+SD

A 30 | 1.14+0.44 | 0.08

L
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B 30 | 1.08+0.40 | 0.07 | P>0.05

C NO. | 0.89+0.11 | 0.02 | P" <0.05

2 1.14 1.08

o)
oy
®

HDL
[any

Figure (3 ) Histogram showing the mean serum HDL of patients subject for ( A) control
women ,(B) women taking oral contraceptive , (C) menopausal women .

Table (4) LDL statistic calculation in the sera of three studied groups

LDL
(mmol/l)
Group NO. Mean+SD SE p
A 30 3.02+0.93 0.17
B 30 3.15+0.90 0.16 P>0.05
C 30 3.77+0.63 0.11 P" <0.05
3.15
4
-
a2
0

Figure ( 4 ) Histogram showing the mean serum LDL of patients subject for ( A) control
women ,(B) women taking oral contraceptive , (C) menopausal women .
Correlation relation between Estrogen and HDL.
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Figures (5), (6) & (7) showed a high significant positive correlation between Estrogen and HDL
with P value equal and less than 0.0001 for (A)(B) and (C) groups with correlation coefficient

value (r) (0.597) , (0.217) and (0.696) respectively.
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Fig (5): Correlation relation between Estrogen and HDL in (A) group
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Fig (6): Correlation relation between Estrogen and HDL in (B) group
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Fig (7): Correlation relation between Estrogen and HDL in (C) group
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Correlation relation between Estrogen and LDL

Figures (8),( 9) & (10) showed a high significant negative correlation between Estrogen and
LDL with P value equal and less than 0.0001 for (A)(B)and(C) groups with correlation
coefficient value (r) (-0.467), (-0.201)and(-0.739) respectively
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Fig (8): Correlation relation between Estrogen and LDL in (A) group
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Fig (9): Correlation relation between Estrogen and LDL in (B) group
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Fig (10): Correlation relation between Estrogen and LDL in (C) group
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Correlation relation between Estrogen and Calcium

Figures (11),( 12) & (13) showed a high significant positive correlation between
Estrogen and Calcium with P value equal and less than 0.0001 for (A),(B) and (C) groups with
correlation coefficient(r) value (0.773),(0.759),(0.731) respectively.
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Fig (11): Correlation relation between Estrogen and Calcium in (A) group
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Fig (12): Correlation relation between Estrogen and Ca in (B) group
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4. Discussion

Estrogen deficiency is the most important cause of postmenopausal bone loss in women.
Women lose annually in average 3% of their bone mass in years after menopause compared with
men who only lose 0.5 — 1% of their bone mass per year during the same period [25].

From my results of estradiol levels in sera of three groups (Table 1) and (Figure 1), | can say that
estradiol level hard significantly decreased in menopausal women, when compared to
reproductive women, but there is no significant decrease in women taking oral contraceptive pill
comparing with control. usually the sudden decline in estradiol levels during the early years of
menopause is due to malfunction of ovaries or at the first sign of weakened ovarian function [25]

In menopausal women, many physiological and metabolic conditions are altered due to the
decreased estrogen concentration. Estrogen deficiency at menopause increase the rate of bone
remodeling which result in high turnover bone loss [26&27].

Estrogen deficiency may induce calcium loss due to decreased intestinal (Ca) absorption
decrease renal calcium  conservation [11]. On the other hand, estrogen regulates intestinal
absorption of Ca and decreased expression of parathyroid hormone. Much of these researches on
the relationship between estrogen and Ca has come from studying post-menopausal women and
effect of estrogen decline during that period [12 ]

Our results about changes in (HDL) levels with menopause agree with [27]which they
are suggested that total (HDL) levels fall slightly with menopause, the decrease in HDL after
menopause can be attributed to age and hormonal changes in the body that leads to elevate
levels of lipids, the cause for this is a significant reduction in circulating concentration of
estrogen in menopausal women. The prevalence of small, dense (LDL) is low in premenopausal
women (10 — 13 %) but increase to (30 - 50 %) in postmenopausal women, that’s can be
attributed to age and changes in hormone levels after menopause [27].

However, a number of trends were carried out previously towards using herbs to treat higher
total cholesterol, blood sugar and increase normal human bactericidal power of normal serum
which might lead in a total in the reduction of some menopausal characteristics [28 &29].

5. Conclusions

It could be concluded from this study that, there were different changes in biochemical
parameters in female body related to changes in the hormones, especially estrogen. These
changes clearly noticed in female during menopause period especially in Ca, so calcium titer
could be very useful tool in the early diagnosis, treatment and/or reduction of the bone diseases
in female during menopause.
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6. Recommendations

1- Early measuring for chemical and hormonal variables, especially calcium ion and estrogen
hormone consistently among women, for the purpose of early diagnosis of osteoporosis.

2- Adding calcium as food or medical treatment to prevent /or for avoiding osteoporosis within
different doses according to age and the needs of women.

3- Follow-up the family medical history and exercising sports for half an hour a day.
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Abstract

The study aimed at using RS and GIS to monitor changes in movement and stabilization of sand
dunes and their effect on degradation and environmental pollution. Field work included selecting
a representative area of sand dunes in the east of Salah-Aldin Governorate, and then obtaining
some of the samples. Laboratory work involved the preparation of samples for the determined
some of the chemical and physical analysis. The library work included the acquisition of more
than satellite images (1976, 2000, 2010 and 2011), and then we making at the Digital processing
which involve geometric correction and spectral enhancement and then the values of the
indicators and plant indicators were calculated (NDVI, VI, SI, BSI, LDI, TNDVI, NDVI,
MSAVI, IPVI, NDSDI, CI) by using the ERDAS and GIS program for the calculated degree of
degradation and production of the NDVI maps, and calculations were active and non-active
area. The results showed an increase in the area of non-active sand dunes in the years(2010 and
2011) compared with the(1976 and 2000) years. The results showed that the values of plant
indicators (NDVI, VI, TNDVI, SAVI, MSAVI, IPVI and CI) were increased in the Non active
Sand dunes. The study confirms that remote sensing techniques play an important role in
monitoring the deterioration and the movement and stabilization of sand dunes from through
NDVI Maps and another indicators were calculated, which require attention to limit their
expansion and spread.

Keyword: Management sand dunes, NDVI, Spectral Reflectance.
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1. Introduction
Sand dunes are one of the environmental problems dominant in arid and semi-arid areas,

affecting agricultural production, laying down irrigation channels, baselines, and covering
agricultural fields, which increases the extent of desertification, as well as the accumulation of
dunes on railways and roads, affecting civil fixing and industrial complexes and causing negative
environmental and health effects on the lives of people. Sand dunes are widespread in many parts
of the world, especially in arid and semi-arid regions, and since the area is covered by sand
dunes in the world is equal to half the Europe continent[1], can see the dimensions of this
problem especially considering the large sand dunes close to places of resources and human
activity, important industrial establishment and large cities, and thus cause healthy,
environmental and economic problems. In the Arab world, sand dunes cover large areas and Iraq
is one of those countries facing such a problem. Remote sensing techniques are the most accurate
methods used in the study of dynamic phenomena, such as desertification and sand dunes

movement, For the possibility of obtaining data continuously and at different times (2004). The
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Normalize Difference Vegetation Index (NDVI) is an important and effective tool in remote
sensing techniques to monitor vegetation status. [2] studied and evaluated soil degradation in
North Sinai/ Egypt using remote sensing techniques, using ERDAS program for calculating the
NDVI and unsupervised classification for NDVI to determine the vegetation density which is
one of the indicators of the soil degradation. [3] Observed desertification in sand dunes in
California by remote sensing techniques: Kelso dunes were found that they increase by 5.9 m /
m?® / year over a period of 24 years. It is therefore necessary to carry out studies and periodic
observation of the problem of sand dunes, which extended the scope of the threat and led to the
migration of many rural villages to the city and affected their social and economic life and
increased the risk of environmental pollution, which reduced the abundance of jobs in the city.
So the study aimed to use remote sensing techniques and GIS in monitoring and

evaluation of the sand dunes movement in the Al-Eeth area eastern of the Salah Al-Din

governorate.

2. Materials and methods

Study area. The study area is set within the boundaries of Salah Al-Din governorate between
longitude (44° 30' 31") and (43° 43" 49 47.7")E, and between the latitude (34° 30" 53.6") and (34°
47' 33.86") N. It is bordered to the west by the Tigris River, from the east by Al-edhim Dam
area, at the south of the Al-Dour city, and from the north by the Hamrin mountains series. The
total area of these sand dunes is approximately 187596.94 ha, Which equals 1875.96 km?. The
purpose of this choice is its large area and its impact on many Rural areas, cities and agricultural

areas that suffer from air pollution problems with dust at frequent times. (fig.1&2)
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Figure 1 A map of the study area by using Landsat Image and ArcGIS.

Figure 2 Some photos of sand dunes in the study area

Climate data. The climate of the study area is characterized by oscillatory climatic
conditions. Generally Iraqg's rain is the affected by the Mediterranean Sea rain which is

characterized by drought in summer and high variation in the amount of rainfall, where the rainy

L
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season starts poorly in October of each year and has a high amount of rainfall in the winter
months. Temperatures are very variable and daily, monthly and annual thermal levels, Figure (3).
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Figure 3 Some climate data for the study area between (1990 — 2012)
Sampling: Samples of the surface layer of sand dunes and depth (0-10 cm) were collected and
obtained to identify their general characteristics after being prepared for some analyses and

measurements.

Laboratory Work: Soil texture was estimated According to [4] method (1986), and the bulk
density was estimated by the cylinder method [5]. EC and pH were measured with a extract (1:
1) [6], Gypsum was estimated by Acetone [7]. The organic material is estimated according to [8]
Table (1).

L
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Characteristics Texture units The value
Texture of sand Sand 923.50
dunes Silt - 45.30
Clay = 31.20
CaS04.2H,0 X 8.00
CaCO3 5 160.00
OM-Organic Matter 3.7
pH - 7.4
EC dS.m™ 0.6
Office Work.

The Satellite Image. A several of spatial and multi-date observations were used to monitor
changes in the area of degradation and desertification, in order to monitor planting and
management projects, and calculate the spectral reflectance values (DN), NDVI, and other
indicators.

Table 2 Characteristics and Specifications of Satellite Images.

Date Resolution (m) Type Satellite Images
6-7-1976 80 MSS Landsat
12-2-2000 30 ™ Landsat7
9-7-2010 30 ETM Landsat7
25-2-2011 30 ETM Landsat7

Software Programm. The study included the use of a number of important programs which
help in the interpretation and processing and analysis of the digital satellite Images, such as:
ERDAS IMAGING Ver.9.3 and ArcGIS Ver.9.1. ERDAS program was used to the digital
processing of satellite images, which included the geometric correction, The Universal

Transverse Mercator System was adopted (WGS 84, UTM). Then, Radiometer and spectral
e —
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Enhancement were done, and after that NDVI index was calculated with Multi-date, Degrees of
degradation were dealt with the basis of the index values which to greater than zero, indicating
the presence of vegetation but with different plant density ranging from weak to high density
while values below zero indicate that it is not It was adopted in the grades division based on the
work of [2] as a step to identify and evaluate areas facing several degrees of degradation, which
were divided into four levels by [9], whether for soil or vegetation: Slightly, moderate, Severe,
and a very severe degradation (Very Severe), degradation degrees has been calculated depending
on NDVI images. and for comparison between fixed and non-fixed sand dunes, the spectral
reflectivity values were calculated as digital scales within the range (0-255) and (20) training
samples of fixed and non- fixed sand dunes to ensure true representation and extracted their
average and this helps us a lot in numerically calculating spectral ratios and indicator. ArcGIS
was used to compute and prepare degradation maps according to mathematical equations and
models.

Indicators Calculation. There are many indicators which can be used to monitor changes in
the sand dunes, to summarize it is possible to adopt the following:

1- Normolize Difference Vegetation Index (NDVI): The ratio of the difference between the
wavelength of near infrared (NIR) and red, when increase index value it will be increase of the
land cover [10].

NDVI=(NIR-R)/(NIR+R)...... (D)

2- Soil Adjusted Vegetation Index (SAVI): Represents the sum of NDVI values plus a half in
of the denominator and multiplied by one and a half , refer to effect soil reflectance and
interference with the vegetation[11].

SAVI= ((NIR-R)/((NIR+R)+0.5))x1.5... (2)

3-Infrared percentage vegetation index (IPV1)

IPVI=0.5x(NDVI)}+1.... 3)  [12]

4-Normalize Different Sand Dunes Index (NDSDI): This index shows the activity and
movement of sand dunes as the value of the evidence increases as the vegetation decreases,
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which gives a high reflection in the Band 4 and absorption in the band 3, and the band 7 express

the bare surface.

MNDSDI=1-(B4/(B7+B3)).... (4)

5- Crust Index (CI): Represents the difference between the b3 and the b1 division their sum and

the subtraction of one. It is characterized by monitoring the thin layer which formed on the soil

surface or sand dunes, which are characterized by fungi, bacteria, Algae and Cyanobacteria [13].

Cl=1-(RED(B3)-BLUE(B1))/(RED(B3)+BLUE(BI)....(5)

6- Land degradation Index (LDI): If its value was higher the land the more degradation

because the band 3 represents the absorption of chlorophyll while the band 2 represents the of

green wavelength.

LDI = 1/((255 — (B2 + B3))/((255 + (B2 + B3)) ...(6)

7- Bare Soil Index (BSI):Expressed from the bare soils and unoccupied of vegetation.

_ (B5—B3) — (B4 —B1)
(B5+ B3) + (B4 + B1)

8- TNDVI: Represents the root of the NDVI index has added 0.5, the aim is to eliminate negative

BSI X 100 + 100 ....(7)

values resulting from different effects.

TNDVI = VNDVI + 0.5 ... (8)

Results and discussion

Evaluation and Determination Sand Dunes Degradation by using NDVI.

Shown in Table 3 and Figure 4, which illustrates the changes in the degrees of sand dunes
deterioration, there is variation in the area formed by each degree of deterioration, it was found
that the degree of very severe degradation have formed largest area compared to other degrees
for all the Landsat images which used in the study, Which reach to the (196.57 and 511.07)ha,
respectively, and (27.78 and 72.22)% of the total area of the acquired Landsat image. In July
1976, in contrast, there was lack of degrees of slight and moderate degradation of the same
Landsat images, areas that have the cover of a high-density plant was very little or no if
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compared with the areas without vegetation, If we compare this with the Landsat image acquired
in the same month of 2010, we will find a slight development of vegetation, the slight and
moderate deterioration increased to 119.07 and 277.83 ha, Which 0.52 and 1.20%, respectively.

As comparison between satellite image acquired in February of 2000 and

Table 3 Degree of degradation according to the NDVI.

Degradation Degree NDVI Landsat Area (ha) Total area (%)

Slight 0.4< 0.00 0.00

Moderate 03-04 | §.7-1976 0.00 0.00
Strong 0.1-0.3 196.57 27.78
Very strong 0-0.1 511.07 72.22
Total 707.63 100.00

Light 0.4< 79.38 2.35

Moderate 0.3-0.4 12-2-2000 119.07 3.53
Strong 0.1-0.3 1151.01 34.12
Very strong 0-0.1 2024.19 60.00
Total 3373.65 100.00

Light 0.4< 119.07 0.52

Moderate 0.3-0.4 9-7-2010 277.83 1.20
Strong 0.1-0.3 5834.43 25.30
Very strong 0-0.1 16828.60 72.98
Total 23059.93 100.00

Light 0.4< 2039.69 8.54

Moderate 0.3-0.4 25.2.2011 2238.14 9.37
Strong 0.1-0.3 5516.91 23.09
Very strong 0-0.1 14098.60 59.01
Total 23893.34 100.00

Note: The no equal areas is due to the failure to take into consideration the areas where the index values
are less than zero, no vegetation.

satellite image acquired in February of 2011, we will find that the degrees of slight and moderate
deterioration was 79.38 and 119.07 ha, 2.35% and 3.53% respectively. While the sever and very
sever deterioration were 1151.01 and 2024.19 ha, and the percentage of 34.12 and 60.00% of the
satellite images that acquired in 2000 year, and 2039.69 and 2238.14 ha and 8.54 and 9.37% for
the degrees of slight and moderate deterioration, respectively, 5516.91 and 14098.60 ha, 23.09
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and 59.01% of the degrees of sever and very sever deterioration for Landsat image acquired in
2011 year, there are vegetation status development with good plant density. If we compare
seasonal satellite images, we will find that the regions suffering slight and moderate deterioration
was relatively larger in the February(2000 and 2011 year) compared to the July(1976 and 2010
year). That the percentage of the area formed by degrees of slight and moderate deterioration has
increased relatively in July of 2010 year compared to in July 1976 year. The observed satellite
image acquired in 2011 year showed that slight and moderate degrees of deterioration were
relatively increased when compared with the satellite image observed in February 2000 (Figure,
4). In July 1976 year, in contrast, there was a lack of degrees of slight and moderate deterioration
of the same Landsat images, areas that have the cover of a high-density plant was very little or
no if compared to the areas without vegetation, If we compare this with the Landsat image
acquired in the same month of 2010 year, we will find a slight development of vegetation, the
slight and moderate deterioration increased to 119.07 and 277.83 ha(0.52 and 1.20)%
respectively. As comparison between satellite image acquired in February of 2000 and Satellite
image acquired in February of 2011, we will find that the degrees of slight and moderate
deterioration was 79.38 and 119.07 ha(2.35% and 3.53)%. While the sever and very sever
deterioration was 1151.01 and 2024.19 ha, and the percentage of 34.12 and 60.00% of the
satellite images that taken in 2000 year, and 2039.69 and 2238.14 ha and 8.54 and 9.37% for the
degrees of slight and moderate deterioration respectively, 5516.91 and 14098.60 hectares, 23.09
and 59.01% of the degrees of sever and very sever deterioration for Landsat image acquired in
2011 year. Notes vegetation status development with good plant density. If we compare seasonal
satellite images, we will find that the regions area experiencing slight and moderate deterioration
was relatively larger in the February compared to the July. That the percentage of the area
formed by degrees of slight and moderate deterioration has increased relatively in July of 2010
compared to in July 1976. The observed satellite image acquired in 2011 showed that slight and
moderate degrees of deterioration were relatively increased when compared with the satellite

image observed in February 2000 (Figure, 4). This may be due to successful management
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processes and practices in order to reduce spread and expand sand dunes. Therefore, the results
confirm that the degree of severe and very severe deterioration was more large compared to other
degrees, which reflect the area of fixed sand dunes, while it was observed that the slight and

moderate degrees of deterioration reflecting high vegetation cover were relatively low.
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Figure 4 preparing of degradation maps by ArcGIS Program.

Monitoring and evaluation of the vegetation cover status and its role in the

fixed of sand dunes

The NDVI is between (-1 and +1), If its value increases as the intensity of vegetation
cover increases. The evidence is therefore used as a criterion for characteristic between bare
areas and vegetation areas, Therefore, the values smaller than (zero) are completely free of
vegetation and the largest indicates of the vegetation presence. The results of Table (4) showed

that there are significant differences in the size and area of fixed and non-fixed sand dunes as
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well as by time periods, it was found that the area of fixed sand dunes in 1976 was very low
(707.63) ha (0.38)%, while it was very high in the non-fixed sand dunes (185636.00)ha
(99.62%), it was also noticed that the area of fixed sand dunes in 2010 has increased relatively
which reach(23059.93)ha, (12.52%) compared with its percentage in 1976 year.

The results showed that the area of the fixed sand dunes in the satellite image that acquired in
February 2000 year was(3373.65)ha, (1.82%), in the satellite image that acquired in February
2011, increased to (23893.34)ha(13.00)%. And thus, it was observed that the seasonal changes
had a clear effect in stabilizing the sand dunes as In February, the fixed areas were larger
compared to July month, and this may be due to vegetation development, season and growth
conditions of suitable temperature and good moisture content but there has been a notable trend
in the last few years to pay attention to fixed sand dunes and the years 2010 and 2011 surpassed
those of the years 1976 and 2000 and this is why the implementation of appropriate
administrative work contributes to the reduction of pollution and environmental degradation
resulting from the impact of sand dunes (Figures 4 and 5).

Table 4 Monitoring changes in sand dunes stabilization.

Acquisition Date Area Sand l?unes _
Non Fixed ‘ Fixed
06/07/1976 Ha 185636.00 707.63
% 99.62 0.38
12/02/2000 Ha 181939.00 3373.65
% 98.18 1.82
09/07/2010 Ha 161181.00 23059.93
% 87.48 12.52
25/02/2011 Ha 159951.00 23893.34
% 87.00 13.00
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Figure 5 Observing Vegetation Changes in Satellites Images (2000 and 2011)

The results in Table (5) indicate that it is possible to clearly distinguish between fixed and non-
fixed sand dunes using Digital Number, Which range from (0-256) chromatic level. It was
observed from the results that the differences between sand dunes are fixed and not fixed in all
spectral beams, But there are differences in the numeric values between the space visuals and
this is probably due disparity in periods of time between visible and other as well as the effect of
seasonal changes. As for the visible space that captured in 1976 the spectral packets took
following order: b1> b2> b3> b4 in the not fixed sand dunes. It was noted that the fourth
package in the fixed sand dunes surpassed the third package, as noted that the other visuals took
the same order and it was the highest relatively in the not fixed sand dunes compared with fixed
sand dunes, this may be due to lack of the content of not fixed sand dunes to matter organic and
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humidity content which it has an influential role in an increase blackish degree and low spectral
reflectivity and increase the absorption of spectral radiology. Thus, the distinction of fixed sand
dunes will be easier than not fixed dune especially when there is a vegetarian as it can
distinguish between the fixed dunes-free of vegetation cover on the areas of the coverage of plant
by using the fourth package, which are of high value at the presence of vegetation while be a few
at the lack of vegetation, this is consistent with [3]. The results ratios spectral Supreme
coefficient link and more pass are showed compatible results with the spectral packets as spectral
ratio ranged bl / b4 between (0.52-1.41) in the fixed sand dunes and highest relatively in the not
fixed sand dunes. It has been observed that the other spectral ratios took the same order and all of
which were higher in connection with the spectral fourth package b4. This is probably due to
being with a high reflection in case of vegetation.

Table 5 digital values of reflectivity and spectral rations to evaluate the fixed of sand dunes.

spectral  rations that highest

o spectral bands .
o | S correlation
S| 3 < < < < <
) [oa) [oa) [oa) [oa) [oa)
S — N ) < Lo N~ S N 1) Irs) ~
n oa) 0 0 [oa) o} o) s} s} s} [oa} o)
o |A 4344 |66.33 |67.22 |[4956 |- - 088 |1.34 (136 |- -
& |NA [3767 5111 [6200 |71.89 |- - 0.52 [0.71 [0.86 |- -
o A |86.22 |[86.56 |110.00 |86.89 116.78 |146.33 | 0.99 [1.00 |1.27 |1.34 |1.68
§ NA | 68.11 59.00 |57.89 111.11 | 115.00 |129.00 [0.61 | 053 |052 |1.04 |1.16
A 11622 | 7156 |97.78 |99.56 165.33 |109.11 |1.17 |[0.72 [0.98 | 166 |1.10
o
§ NA |116.67 |70.89 |95.11 109.78 | 162.22 | 92.67 1.06 |[0.65 |0.87 |1.48 |0.84
A | 11522 |69.22 |93.67 85.78 154.00 |102.00 |1.34 [0.81 |1.09 |1.80 |1.19
g NA |89.44 |47.89 |53.67 100.22 | 110.78 |90.00 |0.89 |0.48 |[054 |1.11 |0.90
N

A :Active , NA: Non Active sand dunes

The results show in table (6) the NDVI in the fixed sand dunes between (0.07- 0.30), as it was
the highest in the captured visuals in the second month the year 2011, while the less relatively in
the seventh month for captured visuals space in the years 1976 - 2010, ranges between (-0.15-
0.01) in the fixed sand dunes. the results show that salinity index Sl reached the top 0.87 and
0.86 for captured visuals in the seventh month for the years 2010 - 1976 and less 0.52 and 0.54
for captured visuals in the second month for the years 2000- 2011. this is probably due to
increase temperatures and higher evaporation for surface of sand dunes, which increases the
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concentration of salts and blooming on the surface. either in the not fixed sand dunes was the
highest relatively compared with fixed sand dunes and reached the top 1.36 less 0.98. the results
showed that index soils has ranging: between 43.91-115.30 fixed sand dunes rose relatively in
the not fixed sand dunes ranging between 54.23- 120.01 as the vegetation more lower density
and surface soil exposed as higher value.

Table 6 Several indicators evidence to assess the sand dunes in the area study.

Date | 2
5 _ [a)
s |s 2 |s |8 _
= _ |-
S 121518 |32 1% |5 |5 |2
1976 |A  |-015 [1.36 [5423 [3.20]059 |052 |0.00 |0.79 | 0.92
NA |0.07 |086 |4391 |2.50|0.76 |0.82 | 0.00 | 0.76 | 1.04
2000 LA |-012 |1.27 [ 10153 | 7.73 | 0.62 | 0.63 | 0.66 | 0.8 | 0.94
NA |0.21 |052 | 10401 |2.69 | 0.90 | 1.06 |0.37 | 1.08 | 1.16
2010 LA |0.01 [0.98 [117.59 | 4.95 | 0.71 |0.76 |0.52 | 1.09 | 1.00
NA |0.07 |0.87 | 115.30 | 4.73|0.76 | 0.82 | 0.44 | L 10 | 1.04
2011 LA |-0.04 [1.09 [120.01 | 454 0.68 |0.71 | 056 |1.10 | 0.98
NA |0.30 |0.54 |113.08 |2.32 | 0.90 [ 1.05 | 0.30 | 1.25 | 1.15

A :Active , NA: Non active

The index Also found that deterioration of land LDI reached the top in captured visual in 2010
was 4.73 and less in captured two visuals in the years 2011- 2000, it is value (2.32 and 2.69) for
fixed sand dunes reached the top relatively in the not fixed sand dunes. Index TNDVI ranged
between (0.76- 0.90) in the fixed sand dunes as above in winter months in 2000 2011 and less in
summer months 1976 - 2010 and the index SAVI also found that taking behavior the same. Index
of natural difference for Sand dunes axis one of the important evidences and indicators in
express of sand dunes. The results have shown that index MNDSDI was higher in the not fixed
sand dunes, where ranged between (0.52- 0.66). this is probably due to low coverage of plant
which increase the activity and movement of sand dunes while was lower in the fixed sites as
lower value to it in captured visuals in second month of 2011 — 2000 was reached (0.30-0.37)
respectively, this may come back to the effect of high humidity content which helps to stability
and drop the movement of sand dunes. The highest value for it in the fixed sites in the seventh
mouth for captured space visuals in 2010 was (0.44). the guide of biological soil crust (CI)
containing weed and algae, fungi, and Bacteria that regard the important components in many
biological systems in the dry areas and semi-arid, which is a thin layer at the surface of the soil
or the surface of the dunes and play the key role in its fixed. The index of biological crust was
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higher in the fixed sand dunes reached the top in captured visuals space in 2011, (1.25), this is
probably due to an appropriate weather conditions of temperature and moisture that help to
activity of microscopic that have a major role in the building and composition the biological
crust, and less in the captured visual space in the seventh month in 1976 reaching (0.76). While
ranged between (0.79- 1.10) in the fixed site dunes, it is noticed that decrease in the value of
index crust in the seventh month for captured visuals in 1976 - 2010 if it is compared with the
second month for captured space visuals in 2011, and this may be related to the conditions of
climate where high temperatures and low humidity content and speed wind and low percentage
of joining like the organic material and waste of plant covering the surface, all of these factors
help to break the thin layer of crust. The IPVI index found that gave the behavior of compatible
with the results of NDVI, it up in the fixed sand dunes and reached the top in the captured space
visual in the second month of 2011. based on that these indicators have important role in the
expression of the changes that happen in the control and monitoring of sand dunes that have the
influential role in pollution and environmental degradation and increasing values in fixed sites
and that has good vegetation, which helps to limit the movement and proliferation of sand dunes,
while its values become lower in the fixed sites that suffer from the scarcity of vegetation and
movement and the activity of sand dunes and degradation in characteristics physic-chemical and
biological. Therefore, the problem of sand dunes are still a serious problem that threatens the
agriculture, environment and other facilities represented industrial and residential sites especially
poor villages located in the adjacent areas that caused environmental and health problems for
them. This requires many studies from time to time. This helps in making helpfull adminstration
management plans that can help us to remedy the proplem specially the invironmental pollution.
Good adminstration can help us in the increase of the green lands.

Conclusions
There is a dominate of the degrees of severe and very severe deterioration in all the satellites
images , which indicates the low density of the plant. It was also noted that there is an increase in
the area of slight and moderate deterioration degrees in the Landsats taken in 2010 and 2011
compared to the years of 1976 and 2000.
1- There is variation and difference in the area of Fixed sand dunes and non-Fixed as there
is an increase in the area of Fixed sand dunes in 2010 and 2011, compared with the
Satellite which taken in the 1976 and 2000.

2- The NDVI, TNDVI, IPVI and CI indicators showed a clear effect on the distinction
between the Fixed areas where the values were high compared to the Non- Fixed areas.
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On the contrary, the indicators of SI, BSI, LDl and MNDSDI were decreased in the Fixed
areas and increased in the Non- Fixed areas. Finally We therefore emphasize the role of
remote sensing techniques in monitoring and evaluating environmental problems.
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Abstract

The purpose of the present study was to find out the effect of apricot kernel on carbon
tetrachloride (CCly) induced liver injury in male albino rats. To achieve this purpose and to
explain, the histological, hematological and biochemical parameters were included. Thirty male
albino rats were used and randomly divided to in to three groups. The first group represented
control group which received normal diet and intraperitoneal injection with oil (0.5 ml/kg). The
second group injected with CCl4(1 ml/kg), represented the CCl4i(1 ml/kg)model,the third
groupwere treated like the second group with 15%/ day apricot kernelfor a month . The apricot
kernel extracts treated group showed significant differences in AST, ALT, ALP, direct bilirubin,
, GSH, liver SOD, WBC, LYM and PLT when compared to CCI4 treated rats. In the current
study histological section through the liver of control rats showed normal architecture of
hepatocytes.Although Paraffin section of the rat liver treated with CCl4 most of the hepatocytes
were degenerated, congestion of blood and inflammatory leukocyte infiltration were
observed,the results showed that CCl, injection caused significant alterations in histological and
biochemical parameters but our study showed that the apricot kernel administration showed
improvement of histological analysis for four weeks (March to April 2015).

Keywords : Apricot kernel,CCL4 — Induced liver injury.
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Introduction
Medicinal plants are important part of health care. Large varieties of plants (more than 1200) are
available with known therapeutic effects [1]. Approximately 70-80% people worldwide depend
on medicinal plants to cure various human ailments including viral diseases [2]. Moreover,
herbal drugs have gained much importance due to their easily adaptability, low cost and fewer
side reactions on patients [3]. Natural antioxidants can protect the body against the adverse
effects of CCI4 and some other toxins [4, 5].Apricot (Prunusarmenial..) is classified under the
Prunus genus, Prunaidea sub-family and the Rosaceae family of the Rosales group. Apricot has
an important place in human nutrition and apricot fruits can be used as fresh, dried or processed
fruit [6]. The kernel is a valuable byproduct. Sweet kernels taste like almond and are used as its
substitutes in dried form. Apricot kernels (A.kernel), particularly rich in lipid and protein, they
are potentially useful in human nutrition [ 7] along with significant amounts of oil and fiber [ 8].
Liver diseases are one of the major causes of mortality and morbidity worldwide, drug-induced
liver toxicity is a major cause of hepatic dysfunction [9]. Oxidative stress, involving enhanced

generation of reactive oxygen species (ROS), has been implicated in the etiology of many human
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diseases. Antioxidants capable of neutralizing ROS and their actions are considered beneficial. In
this context, natural dietary components with antioxidant activities could be important [ 10].
Among environmental toxins, carbon tetrachloride (CCl4) dedicated most of conducted studies
to itself [11]. Ground apricot kernel administration can effectively improve liver fibrosis caused
by dimethylnitrosamine (DMN), and may be used as a therapeutic option and preventive measure
against hepatic fibrosis due to its antioxidant nutrient (B-carotene and vitamin) contents and high
radical-scavenging capacity[12].

Aim of this study was to evaluate the antioxidantactivity of Apricot kernel plant , its hepatic
protective activity , to determine the oxidative stress and antioxidant markers and some
hematological parameters in CCL4 treated rat groups. Also the aim of this studywas to study

the effects of this plants with respect to the histological and ultrastructural alterations in toxic

liver male rats .

Materials and Methods
Materials

Plant preparation
Apricots (Prunusarmeniacal.) were purchased from local fruit market of Erbil. Apricot flesh

was removed from fruits; the apricot outer shell was washed with tap water and air-dried the
outer shell of apricot was cracked manually and the edible part (kernel) was stored at refrigerator
in sealed plastic bags until used. The apricot kernels were soaked in warm distilled water, kernel
thin layer coat was removed manually. The apricot kernels were placed on a sheet of filter paper
dried and ground in a blender. In order to prevent the ground apricot kernel from possible
rancidity and oxidation that may occur during storage, it was prepared freshly within 1 h before
adding to basal diet [12].

Experimental animals
Thirty male albino rats (Rattusnorvegicus), weighing about 250 — 350gm were used. The animals

were given standard rat diet chow and housed in plastic cages bedded with wooden chips in a
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room with controlled temperature of 24+3Co, 12/12 hours light/dark schedule in an animal house
belong to Biology department, College of Science, Salahaddin University-Erbil.

Standard chaw ingredients included (wheat 66.6% ,soya 25.6%, oil sun flower 4.4%, lime stone
1.5%, salt 0.63%, methionine 0.158%, Lysine 0.24%, choline chloride 0.062% and trace
elements 0.05%).

Experimental Design
The experimental rats were divided randomly to three groups. This experiment was carried out
for four weeks as explained below:

Group 1: Control rats (n=10) The rats of this group were given olive oil intraperitoneally
(0.5 ml/kg body weight) for four weeks.
Group 2: CClastreated rats (n=10).The rats of this group were given CCl4

intraperitoneally 1ml/kg b.w. (1:1 in olive oil) for four weeks.

Group 3: Apricot kernel (n=10) .The rats of this group were given CClas
intraperitoneally 1ml/kg b.w. (1:1 in olive oil) and 15% of apricot kernel combined
with standard diet for four weeks.

Methods :Tissue preparation

Anesthesia, dissecting of liver:All animals were anesthetized with Ketamine
hydrochloride 80mg/Kg (Trittau, Germany) and Xylazin 12mg/Kg (Interchem, Holland). The
liver was removed then divided into two equal parts, one part cut into small pieces (less than
0.5cm 3 thicknesses) then kept in formalin, while the other part stored at refrigerators until

homogenized for estimation of SOD and GSH.

Tissue homogenate
Liver washed with cold saline. Pieces of each tissue used for homogenization by 20 mM cold

phosphate buffer saline (pH 7.4).The liver tissues homogenized (10%w/v) using handheld glass
homogenizer [13]. Homogenates were centrifuged at 6000 rpm for10 minutes. The supernatants

were collected and stored at -80Co until assayed.
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Estimation of glutathione in liver tissue: The procedure of [14] was followed with
some modification. Weighting 1 gm of liver tissue and homogenate by using handled
homogenizer with 10 ml of cold tris buffer solution. One ml of tissue homogenate was added to
0.25ml of 25% trichloroacetic acid. After centrifugation for 5 minutes at 3000rpm 0.2 ml of
supernatant was taken in a test tube, adding one ml 0.15mole imidazole solution then adding
1.7ml distilled water and 0.1ml 5.5(DTNB) solution finally absorbance was read at 412nm after
3minutes of adding DTNB. The concentration of GSH was calculated according to the
absorbance of blank (B), test (T) and standard (S) solutions by the following equation:

GSH conc. (umol/mg of tissue) = *conc. Standard * 100

Determination of liver tissue superoxide dismutase
Liver sampleswere washed with 0.9% NaCl to remove red blood cells. The tissue was then

blotted dry and weighed followed by homogenization in 200 pl buffer (0.05 M potassium
phosphate and 0.1 mM EDTA, pH 7.8) and centrifuged at 15,000xg for 30 min at 4°C. The
supernatant was used for determination of SOD. Superoxide dismutase was measured using the
Superoxide Dismutase assay kit provided by Elabscience (Elabscience, WuHan P.R.C). The
concentration of SOD was determined bycompetitive-ELISA method. The concentration of SOD
in the samples is then determined by comparing the OD of the samples to the standard curve
(Figure 1).

Blood collection
At the end of the treatment period, blood samples were collected from anesthetized rats through

cardiac puncture. The collected blood samples were immediately placed into test tube and
centrifuged and the sera were stored at -80Co (Sanyo — Ultra — Low Temperature, Japan) until
assayed. While, for hematological analysis blood were collected in EDTA tube.
Hematological analysis

White blood cell (WBC) count, LYM and PLT count were determined automatically by using
automated hematology analyzer (Sysmex model: K-1000, Japan).

Determination of Liver Function Parameters
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Alkaline Phosphatase, Aspartate Aminotransferase, Alanine Aminotransferase and bilirubin were
achieved automatically by using full automated (COBAS Integra 400plus-roche, Germany).

Statistical analysis
One way analysis of variance followed by Newman-Keuls post hoc test comparison procedures

were used to compare between means of different groups. Data are represented as the
meanzstandard error (M+SE). Graphpad prism program, version 6.01, computer program was
used for statistical analysis. P<0.05 was considered statistically significant. Citations and
references were managed by Endnote X 7 (Endnote software, Thomson Reutter, Canada)

Results and Discussion

Effect of Apricot kernel on liver function tests in carbon tetrachloride treated
rats.

Table (1) shows the effects of Apricot kernel on the liver function tests in CCl4 treated rats.The

ALP level was significantly decreased in control (P<0.05) but there were no statistical difference
of ALP level in A. kernel, also, serum AST,ALT levels were significantly decreased (P<0.001)
in control and A. kernel groups when compared to the CCl4 treated rats . With respect to direct
bilirubin level, control, Apricot kernel treated groups were significantly decreased (P< 0.001)
compared to CCl4 treated rats. Results of the current data showed the increase in ALP, AST, ALT and
bilirubin levels in CCl4 treated groups are in agreement with [15]. The mechanism of hepatic damage by
CCl4 is well documented and reported that CCl4 is metabolized by Cytochrome P450 enzyme to (CCI3).
This in turn reacts with molecular oxygen and gets converted to trichloromethylperoxy radical. This
radical forms covalent bonds with sulfhydryl groups of several membrane molecules like GSH leading to
their depletion and causes lipid peroxidation. The lipid peroxidation initiates a cascade of reactions
leading to liver necrosis. Liver damage is detected by measuring the activities of liver function marker
enzymes like AST, ALT and ALP, which are released into the blood from damaged cells. They are also

indicators of liver damage [17].
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Our results showed that extract of A. kernel can prevent the CCl4 induced toxicity in the liver by
significantly reduction of AST, ALT, ALP and direct bilirubin levels, these results are in
agreement with [17] they achieved that the normalization of the above enzyme levels in rat liver
with the plant drugs estabilishes the hepato protective effect of T. foenum-graecumwhich may be
able to induce accelerated regeneration of liver cellsby reducing the leakage of these enzymes
into the blood. The results indicated that A.kernel significantly prevented the increased liver
function marker enzyme activity induced by CCIl4, indicating an improvement of the functional

status of the liver by the A.kernel.

Effect of Apricot kernel extracts on the some hematological parameters in
carbon tetrachloride treated rats
Table (2) shows the effect of A. kernel, on the WBC, LYM and PLT counts in CCI4 treated

rats. The results showed that WBC count significantly decreased in A. kernel (P< 0.01) but there
were no statistical significant differences in control . Moreover, number of LYM significantly
decreased in A. kernel (P< 0.01) and there were no significant differences in control.
Furthermore, Table (2) shows the PLT count significantly decreased in control, A. kernel, (P<
0.05) when compared with CCI4 treated rats.

The present study demonstrated that the rats treated with apricot kernel significantly decreased
WBC, LYM and PLT when compared with CCI4 treated rats.

Effect of Apricot kernel extracts on the liver super oxide dismutase and liver
glutathione levels in carbon tetrachloride treated rats.

As shown in table (3), the level of liver GSH in Apricot kernel groups significantly increased
(P< 0.001), but there was no statistical difference of liver GSH level in control when compared
to CCl4 treated group. Also, liver SOD significantly increased in control (P< 0.001), but there
were no significant changes in the A. kernel groups.Glutathion (GSH) is the most important of
the sulfur-containing non-enzymatic antioxidant molecules. GSH can also conjugate with free

radicals directly, marking them for renal excretion. The sulfhydryl (~SH) portion of the GSH can
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be used to reduce a variety of free radicals in a reaction catalyzed by the antioxidant enzyme,
glutathione peroxidase [18].In accordance with our present findings the treatment with apricot
kernel significantly increased GSH level and improved the biochemical values may be due to
increase levels of oleic acid and other polyphenols in apricot kernels. Treatment with apricot
kernel in our study the SOD level does not reach statistical difference, however Vardi et al.
indicated that apricot diet provided a significant increase in SOD activity in the kidney[19], .
This action may be due to an improvement in the antioxidant status and the scavenging of

excessive free radicals such as O2— and the peroxyl radical. Therefore, these factors can protect cell or

tissue from oxidative stress.

Effect of Apricot kernel on the liver in carbon tetrachloride treated rats
In the present study after 28 days of intraperitoneal injection of CCl4, several histological and

ultrastructure alteration were observed in the structure of liver rats. Liver sections through the
control group have shown healthy and normal histological liver structure with normal
hepatocytes, blood sinusoids and central vein (Figure 2), Paraffin sections through the liver of
CCl4 treated group showed hepatic damage revealed as dilation and congestion of the central
vein, degeneration of hepatocytes and inflammatory leukocyte infiltration (Figure 3). Abdel-
Moneim et al showed that treatment of CCI4 caused notable lesions including deformed cord
arrangement, ballooning degeneration of hepatocytes, condensed nuclei, widespread
hepatocellular necrosis[20] . Liver cross section in apricot kernel treated rats showed little
degeneration of hepatocytes and vacuoles (Figure 4). As well as Vardi et al. (2013) indicated

that apricot group was similar to the control.

Table.1 Effect of Apricot kernel extracts treatments on liver function test in CCl4-liver injury
rats

Groups S.ALP (U/L) | S.AST(U/L) S. ALT(U/L) S.D. Bilirubin
(mg/dL)

CCl4 326+25.59 812.3£91.03 763.8+£98.49 0.09625+0.006

Control 243.4+27 196.4+35.68 53.4+6.47 0.026+0.002

A. Kernel 333.8+£15.81 169.9+25.42 58.5+7.8 0.025+0.005
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Table.2 Effect of Apricot kernel extracts on the some hematological parametersinCCl4-in liver
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in jury rats

Groups WBC *103/uLL LYM *103/uL PLT*103/uL
CCl4 9.623+0.34 6.033+0.12 915.4+16.91
Control 8.3+0.7 4.65+0.15 522+117.5
A. Kernel 4.625+0.7 3.66+0.38 646.8+42.19

Table.3 Effect of Apricot kernel extracts on GSH and SOD in CCI4- liver injury rats

Groups GSH (umol) SOD
CCl4 13.33+£0.7 0.03576+0.0112
Control 25.19+1.33 0.2804+0.03531
A. Kernel 93.85+5.3 0.08597+0.02454
—_— 2.0
g
1.5
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Figure(1)) Standard curve of superoxide dismutase (SOD )
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Figure (2): Histological section through the liver of control rat showing normal architecture of
hepatocytes (black arrow) which polyhedral in shape with obvious nucleus, blood sinusoids (s) and
central vein CV. 400X, H and E.

degenerated (D), congestion of blood (black arrow) and inflammatory leukocyte infiltration (white
arrow) were observed 400X, H and E.
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Figure (4): Paraffin section of the rat liver treated with CCl4 and apricot kernel in which few
degenerated hepatocytes were observed 400X, H and E.

Conclusions :

From the biochemical and physiological points of view, the model of CCI4 caused several
changes in the level of the oxidative parameters (decreasing of GSH ) but  thecurrent plant was
succeeded in attenuating these changes when added to the CCI4 treated group. The model
produced oxidative stress and rising in the levels of AST, ALT, ALP, direct bilirubin, while
Apricot kernel edible plant lowered these levels and have shown hepatic protective effect and
ameliorated inflammation caused by CCIl4 treatment via decreasing of WBC and LY M count.
Moreover, it decreased thrombogenic activity of CCl4 through decreasing of PLT count.

From the histological point of view, CCl4 caused a hepatotoxic in male rats ( degeneration of
hepatocytes and inflammation in the liver sections). Administration of this plant extracts give
good results in ameliorating these changes and normalized the liver structure.
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Enterobius vermicularis infection in relation to appendicitis

and fallopian tube obstruction in population of Kirkuk city

Hiro M. Obaid.(Medical Laboratory Techniques Department, College of Technology/ Kirkuk,
Northern Technical University, Iraq. Dr.obaidhm13@Gmail.com).

Abstract:

Pin worm is a nematode distributed worldwide. It infects all ages and sexes especially children,
but the infection is still of a very little of concern. Different diagnostic methods were used for
investigating Enterobius vermicularis prevalence in 1020 patients (500 male and 520 female) in
Kirkuk city. Stool samples were collected and proceeded for General Stool Examination
(GSE).The overall incidence of E. vermicularis was 34.6 %. A rate of 5.3% was detected
microscopically, 5.9% by swab method, 26% by cellophane tape and 41% macroscopically by
detecting the larva and adult worm with naked eye. The worm was prevalent in all ages. High
rate (27%) of infested person has been infected for 7-10 years. Significantly strong relation had
appeared between E. vermicularis infection and appendicitis and fallopian tube obstruction.
49.5% of infected individuals had appendicitis and 27.4% had fallopian tube obstruction, a rate
of 48.4% of tubular obstructed women were infertile.12.2% of E. vermicularis infected patients
had Urinary Tract Infection (UTI). All used anti-helminthic drugs were not effective against the
infection. The conclusion is: high percentage of Kirkuk population is infected with E.
vermicularis but most of these cases were not diagnosed. E. vermicularis infection can led to
appendicitis or tubular obstruction especially in chronic cases. Therefore, parents are
recommended to treat their children, especially females as soon as they recognize the infection,
to preserve the future complications that might be caused by the worm as fallopian tube

obstruction and infertility.

Key words: Enterobiasis, Appendicitis, Fallopian tube obstruction.
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1-Introduction

Enterobius vermicularis is the most common round worm among nematode infecting human. Its
widespread in almost all geographic regions despite the race or socio- economic conditions [1].
The infection is very common among children. The infective egg is either transmitted directly
from hand to mouth, or through contact with infected person, contaminated food or drinks,
clothing, bedding and air or dust [2, 3]. The female worm migrate to perianal region during the
night to oviposit huge number off infective eggs. The eggs are attached to the skin by sticky
substance avoiding them from being easily dislodged [4]. Autoinfection can happen after short
time of laying egg, the hatched larva will reinter the anus repeating the life cycle. The female
worm may enter and oviposit in uro-genital passages especially in female resulting in pruritic
itching in those areas. Scattered eggs inside the house or direct contact is responsible for family
infection [3, 4]. Enterobius vermicularis is widely restricted to gastrointestinal tract, rear
ectopic locations also recorded, enterobiasis from other sites as female genital tract, liver, lung
and cerebrospinal fluid have been proved [5-8 ]. Several studies were done in Irag on Enterobius
vermicularis. Some of them were deal with the infection effect on some hematological
parameters [9, 10], others on its effect on enuresis among children [11,12], and some on its

prevalence [13, 14].

Although it’s a worm with global distribution, and about 209 million people were estimated to
had the infection, but little attention has been given to it. And most of infected persons never try
to treat the case. Due to this, we tried to highlight the infection importance. Especially its relation

with appendicitis and fallopian tube obstruction in female which may led to permanent infertility.
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2-Materials and methods

Population study: From October 2015 to April 2016, a total of 1020 patients (500 male and 520
female) were eligible for this study, some patients from surgery (whom had appendix
operation), internal medicine sections (whom had chronic appendicitis and UTI) and some other
female patients from gynecology section (infertile women or whom had tubular obstruction), the
rest was from parasitology section in Kirkuk General Hospital. A questionnaire form was given
to each male and female which include :age, sex, date of infection , if infection was primary or
recurrent , if infection found among family , if patient have acute or chronic UTI, appendicitis

and if female patient have tubal obstruction.

Sample collection: Stool samples (in females some urine samples too) were collected from all
patients. A clean dry container was given to each patient labeled with sample number , date and
patients name. Each specimen was proceeded for parasitological examination. General Stool
Examination was done for all samples, after macroscopic examination, a drop of saline was
placed on clean glass slide. A small amount of stool was mixed with wooden stick, covered with
a cover slip then examined by high power microscope. For those patients whom had symptoms
of the worm and had a negative result [3]. The test was either repeated three times or the patient
(if adult) was asked to do a swab (using ordinary ear swab) to the anal area, when they have anal
pruritic at night and kept it in a stool cup with a very small amount of slain, in the morning the
content was examined microscopically and by naked eye in order to see the egg, or adults worms
[3]. Or adhesive cellophane tape method in children. Which was done by child parents, the
adhesive side of the tape outside was fixed on an stick put on anal folds of the child in the
morning before washing the area, then put a stool cup and covered well and brought to laboratory
for examination. In the laboratory the tape was fixed on glass slide with small drop of xylene (the
adhesive side inside) then examined by high power lens [3, 4]. Urine samples were examined by
routine general urine examination (GUE), but only microscopic examination of urine sediment

was included.
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Treatment trials: Three types of anti-helminthic drugs namely ( Katrex and vermox syrup and
albendazole and mebendazole tablets) (figure 1)), were taken by the 15 voluntaries following the
specific instruction for each drug. Another cohort of 20 voluntaries were treated using natural
products (fresh onion, garlic capsules, Trigonella foenum-graecum, capsules, ointments,
cooking oils, detergents). Treatment was given orally to the voluntaries as single dose twice or
thrice or continued for one month in a few number of voluntaries. (The ointments and oils was
used for anal area, they were put on folds and inside the opening at sleeping time to prevent the
female worm to oviposit, while the detergents used for washing the area at day time whenever
need to be washed, in addition to using it at night time during sleeping (remaining it on the anal
to kill the female when migrate for oviposition).
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Fig.(1) anti-helminthic drugs used

3-Results

E. vermicularis stages were detected in 353 stool samples. Microscopically with a rate of 5.3%,
swab method (5.9%), cellophane tape(26%) and macroscopically by detecting the larva and adult

worm with naked eye (41%), table 1.

Table 1: E. vermicularis incidence using different diagnostic methods.

Total +ve No. Diagnostic method

Microscope | Swab method | Cellophane tape | Macroscopic (naked eye)
353 19 21 92 145
% 5.3 5.9 26.0 41.0
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Figure 2 shows E. vermicularis eggs in stool sample, cellophane tape (figure 3), swab (figure 4),
and urine (figure 5). The eggs were colorless about 48-60 um long by 20-35 um wide, with
characteristic D shape and contained coiled larva. The male pinworm as it clear in figure 6 was
creamy white about 2 to 5 mm long with curved end. While the female reached a length of 8 to

13 mm. They were creamy white in color, with long-thin- pointed tail, figure 7.

o N bgag)

Figure 2: E. vermicularis eggs detected in stool samples. The row refers to coiled larvae. 100x.

unstained.

Figure 4: E. vermicularis eggs detected by anal swab. 40x. unstained.

L
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Figure 6: Two E. vermicularis male worms detected in stool samples. The row refer to curved

end of male.4x. unstained.

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

235




AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.155  ISSN: (2617-1260)

Figure 7: E. vermicularis female worm detected in stool samples and swab. 40x. without stain.
(female pointed end at right and female anterior end at left) u= uterus filled with egg, b=

esophagus blub, e= esophagus, c. a= cervical alae.

The overall incidence of E. vermicularis in Kirkuk city was 34.6 %, no significant variation was

appeared between the worm incidence in male (30.6%) and female (38.4%), table 2.

Table 2: E. vermicularis incidence in Kirkuk city.

Gender | Examined No. +ve % | -ve %
Male 500 153 30.6 | 347 69.4
Female | 520 200 38.4 | 320 61.5
Total 1020 353 346 | 667 65.3
T value Evaluated T value = 4.24, T value of P<0.01 =31.8 (none significant)

No cases were recorded under 2 years old. The rate of infection had decreased with age

increasing. The highest rate (54.2%) recorded, were in 2-10 years old, table 3.
.
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Table 3: E. vermicularis incidence according to age.

Age in years | Total positive Male Female
No. % +ve % tve %
2-10 177 50.1 83 542 | 94 47
11-20 74 20.9 32 209 | 42 21
21-30 36 10.1 14 9.1 |22 11
31-40 29 8.2 16 104 | 13 6.5
41 -50 21 5.9 3 19 |18 9
>50 16 4.3 5 32 |11 5.5
Total 353 34.6 153 43.3 200 56.6
T value Evaluated T value =3.1, T value of P< 0.05 = 2.02
(significant)

High frequency of E. vermicularis infected patients, had suffered from the infection for long
periods of time. Highest duration rate of infection was for 3-15 years, with rates ranged from
20.9% to 30%, table 4.

Table 4: E. vermicularis incidence in relation to duration of infection.

Duration in Male Female Total
years +ve No. % +ve No. % No. %
Months — 2 19 124 28 12.4 47 13.3
3-6 32 20.9 43 215 75 21.2
7-10 46 30 52 26 98 27
11-15 37 4.1 24 12 61 17.8
16 - 20 17 11 33 16.5 50 14.1

> 20 2 1.3 20 10 22 6.2
Total 153 43.3 200 6.6 353 34.6

T value Evaluated T value =2.7, T value of P< 0.05 = 2.02(significant)

Approximately equal rate of infection was noted between single or family infection, but the total

family infection was a little higher (59.2%) than single infection (40.7%), table 5.
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Table 5: E. vermicularis incidence in relation to single or family infection.

Gender | Total +ve No. Single % Family %

Male 153 62 40 91 59

Female | 200 82 41 118 59

Total 353 144 40.7 209 59.2

T value | Evaluated T value =9.3, T value of P< 0.05 =6.31 (significant)

Significantly strong relationship was found between E. vermicularis infection and appendicitis.
49.5% of infected person had appendicitis. And a rate of 57.7% had appendicitis operation.
While a rate of 42.2% had chronic appendicitis, table 6.

Table 6: Relationship between E. vermicularis infection and appendicitis.

Gender Total +ve sample with | +ve had appendicitis +ve with chronic

appendicitis % operation % appendicitis %
Male 59 337 36 61.0 23 38.1
Female 116 66.2 65 56 51 43.9
Total 175 49.5 101 57.7| 74 42.2
T value Evaluated T value =5.5, T value of P< 0.1 =3.08 (significant)

A weak relationship was noted between the infection and UTI. Small rate (3.1%) of infected
persons had acute UTI and 9.1% had chronic UTI. High frequency (14.5%) of infected female
had UT], table 7.

Table 7: Relationship between E. vermicularis infection and UTI.

Gender | Total +ve | +ve with +ve with Total %
acute UTI % | chronic UTI %
Male 153 4 26 |10 6.3 |14 89
Female | 200 7 35 |22 11 |29 145
Total 353 11 31 |32 9.1 |43 122
T value | Evaluated T value =2.3, T value of P< 0.05=6.31 (none
significant)
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As indicated in table 8, a rate of 27.4% of E. vermicularis infected women had fallopian tube
obstruction. 53.6% of them had one tube obstruction (from those 23% of them were infertile and
have no child), and a rate of 46.3% had both tube obstruction (77.7% were infertile and have no

child). Figure 7 illustrates female fallopian tube obstruction.

Table 8: Relationship between E. vermicularis infection and fallopian tube obstruction and infertility in females.

Total +ve +ve with one TO +ve with both TO Total +ve with one or both TO
No. Total | Have No Tot | Have No No child
with TO child child al child child
97 52 30 12 45 10 35 47
% 274 |536 |576 23.0 46.3 | 22.2 7.7 48.4

TO = tubular obstruction.

Figure 8: X ray of fallopian tube obstruction in female.

All administered drugs or used natural products by infected patients were not effective, except

the detergents, table 9.

Table 9: Efficacy of used treatments

Used agents Doses Repeating  treatment time in
weeks
1 2 3 4 5
Katrex and vermox 2% 30 ml -ve -ve | -ve -ve | -ve
Albendazole and 400 mg daily | -ve -ve | -ve -ve | -ve
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mebendazole

Fresh onion 100 mg daily | -ve -ve | -ve -ve | -ve

Garlic 2 capsules | -ve -ve | -ve -ve | -ve
daily

T. foenum-graecum, 2 capsules | -ve -ve | -ve -ve | -ve
daily

Ointments Once at night | -ve -ve | -ve -ve | -ve

Detergents Twice at night | -ve -ve | tve | +ve
and morning +ve

4-Discussion

E. vermicularis is a worm of worldwide distribution. Its incidence varies by country. In this
study, the extent of enterobiasis among Kirkuk population was investigated. Different
diagnostic methods were used. The identified rates of the infection had fluctuated according to
the used techniques, by microscopic stool examination was (5.3%), swab method (5.9%),
cellophane tape (26%) and whole worms or larva recognition (41%). Most of previous studies
were well agreed with us in that, the using of tape method or macroscopic examination are more
effective than microscopic examination [9, 10, 11]. This probably may because of that, the
female worm does not oviposit in intestine lumen. Therefore, her eggs will not passed in feces as
in most intestinal worms. In contrary, eggs is strongly attached to perianal area with sticky
substance and not easily dislodged. In current study the incidence of E. vermicularis among
Kirkuk population was 34.6%. Ratios recorded by researchers in our country were ranged from
small rate ( 1.9%) [13], to moderate (24.9, 37.89, 51.8 %) [10, 11, 9] or high (84.3, 92.05%) [12,
14] This might be because of the dissimilarities between studied cohorts. As it detected in
our and other studies [9, 10, 14], children are more prone to have the infection. Therefore the
rate in such cohort will be high comparing with adults. Furthermore, the used diagnostic methods
may have great impact on infection rate. The eggs of E. vermicularis may attach to children
hands by one way or more, especially during involuntary scratching anal area. Which may
contaminate any object or toy. Likewise the family members may get the infection from the
scattered eggs everywhere inside the house. The family infection (59.2%), as it indicated in this
study was more than single cases (40.7%). Most of infested patients in our research had suffered
from the infection for periods of 3-10 years, a small percentage has been infected for more than
20 years. This may possibly because of that, the laid eggs around the anus contain alive larva
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which hatch after few hours. The hatched larva reinter to the intestine and repeat the life cycle of
retro-autoinfection for long period of time particularly if no effective drug is available.

In present investigation there was correlation between E. vermicularis infection and UTI. A rate
of 12.2 % of infected male and female had acute or chronic UTI. Confirmatory data had
recovered alive adult worm in male urogenital tract with masses of eggs in prostate and in
urogenital passages [15], also the eggs and female worm have been isolated from female
urogenital regions [16, 17, 18]. E. vermicularis female worm can move actively and migrates
from place to another inside the body. In human females its very common to find the worm in
the urogenital areas, because of the areas physiological structure. When the worm or eggs reach
those regions they can evoke inflammatory response [15]. When the worm or the eggs reaches
those area they can evoke inflammatory response by their selves or due to the bacteria and other
organisms [19] that they may hold.

A strong association was found in this study between E. vermicularis infection and appendicitis.
Among infected females and males a rate of 66.2, 33.7 % had an acute or chronic appendicitis
respectively for each gender. Likewise extremely association between the infection and
appendicitis was improved by others [20- 25]. E. vermicularis when enters the appendix they
may stimulate lymphatic cells for inflammatory response which may be very acute and urgent or
may be mild or chronic. High number of E. vermicularis infected women in this study had
fallopian tube obstruction. A rate of 53,6% of them had one tube obstructed and a rate of 46.3%
had both tubes obstructed. Total infertile women were 48.2%. Other investigators had isolated
the parasite stages from female genital system as vaginal parts [16, 17] serous surface of the
uterus and wall of the uterine tube [7], fallopian tube [26], and even the ovaries [27]. Worms,
eggs or their remaining in fallopian tubes can led to chronic inflammation, accumulation of
defending cells, formation of nodules and granuloma in the tubes. This may along with dead
calcified worm and eggs led to tubular obstruction. The tubes are very small, each fallopian tube
is 10-13 cm long and 0.5-1.2 cm in diameter [28]. Therefore it can easily be blocked.

The used drugs or natural products in this study were not effective against the infection. This
may be due to that the worms or its stages are very resistant, or the available drugs in our region
are not effective in killing the worm stages. This result was agreed with [29] who noted
decreased discharged but not complete eradication of the worms, in infected chimpanzees
treated with pyrantel pamoate. And disagreed with other researches who found effect with
albendazole 400 mg as single dose [12] and with Mebendazole 100 mg [11]. Now it's better to
pay more attention to E. vermicularis infection. And efforts is better to be focused on finding
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new effective drug against it. Because it has been isolated in extra ordinary places of the body,
twelve E. vermicularis female worm was isolated from the eye and noise of a 14 years old girl
[29].
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ABSTRACT
In this paper we introduces a new class of concept namely Bi-Supra regular Space.
The relationship among them is studied and we investigate some characterizations of them.

At last we give more of examples to explain the subject.
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6. Introduction
In 1955 Kelley[1] defined a topological space X is called regular space if for every
closed set F and every point x¢ Fthere are two disjoint open sets G and H such
that FEG and xe H. Another equivalent condition is the following: a regular space is
atopological spacein which every neighborhood of a point contains a closed

neighborhood of the same point. And is important to know that regular space possesses
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topological property which is a property of atopological space which is invariant
under homeomorphism or bi-continuous function which is defined is a bijective
continuous function f: X—Y iff the invers is a continuous[2]. A homeomorphism, also
called a continuous transformation, is anequivalence relation and one-to-one
correspondence between topological spaces that is continuous in both directions[3].

A bout thirty nine years ago also Kelley[4], introduced the concept of bi- topological
space where a set X equipped with two topologies and denoted by (X, 71, 772) where 71,
T2 are two topologies defined on X. and Mashhour in 1983 [5] introduced the concept of
supra topological space as a subfamily 7" of a family of all subset of X is said to be a supra
topology on X if:

a. X,@eT

b. If AieT for all i €l then UAIET, where | is index set.
(X, 8T) is called as a supra topological space. The elements of T are called supra open sets in(X,
S§T) and the complement of supra open set is called a supra closed set. Levine in 1963 [6]
introduced a semi-open set that is a subset A of a topological space(X, T) is semi-open set if AC
cl (int(A)) and a semi-closed set if int (cl(A))SA. And also Mashhour[5] introduced a semi-open
set that is a subset A of a topological space(X, 7) is pre-open set if Ac int (cl (A)) and a pre-
closed set if cl (int (A))< A.

7. Preliminaries

Let us recall the definitions and results which are used in the sequel.
Definition 2.1: [7]

Let X be non-empty set , let So(X) be the set of all semi open set(for short $T°) and let
Po(X) be the set of all pre-open subset of X(for short PT) , then we say that (X,8T,P7T) is
a bi-supra topological space, when each of (X,87) and (X,PT) is a supra topological
space.

Now the difference between bi-topological space and bi-supra topological space is that
in the first 71 and 7°2 are topologies but in the second ST and PJ are supra topologies.

This means that the second is more general than the first. Because every topological space
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IS a supra space.

Remark 2.2:

It is clear that ST°, PT" was independent.
Example 2.3:
Let X={1, 2, 3, 4}
T=He, {3}, {1,2}, {1,2,3}, X}
T= X, {1,2,4}, {3,4}, {4}, 9}
So(X) =8T= {¢, {3}, {1,2}, {1,2, 3}, {3, 4}, {1, 2, 4}, X}
Po(X) =PT= {0, {3}, {1, 2}, {1, 2, 3}, {1}, {2}, {1, 3}, {2, 3}, {1, 3, 4}, {2, 3, 4}, X}
Now we introduce two types of open sets in bi-supra topological space.
Definitions 2.4: [7]
Let (X, ST, PT) be a bi-supra topological space, and let G be a subset of X. Then G
is said to be:
1. (8T,PT)-supra open set if G= (AUB) U ¢ where AEST and BEPT'. The
Complement of (ST°, PT)-supra open set is called (ST, PT')-supra closed set.

2. (8T, PT)*-supra open set if G= (AUB) U ¢ where AEST, BEPT such that A¢
PT, ANB # ¢ .The Complement of (ST, PT")*-supra open set is called (ST,

PT)*- supra closed set.

Not:

We denote that (§T°, PT)-supra open (resp. (ST, PT)-supra closed set) by i-open
(resp. i-closed) set and (ST, PT)*-supra open (resp. (ST, PT)*-supra closed) set by ii-
open (resp. ii-closed) set.

Now we give some relationships between these types of open sets.
Proposition 2.5: [7]
Every ii-open set is i- open sets and every ii- closed set is i-closed sets but the
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converse is not true.
Proof: Directly from definition.
Example 2.6:
Let X={1, 2, 3, 4}
T=A{e, {1}, {2}, {1, 2}, {1, 2,4}, X}
Tc={X, {2, 3,4}, {1, 3,4}, {3,4}, {3}, 9}
ST={o, {1}, {2}, {1,2}, {1,2,4}, {1, 3}, {1,4}, {2, 3}, {2,4}, {1, 2,3}, {1, 3,4}, {2,
3,4}, X}
PT={o, {1}, {2}, {1,2}, {1,2,4}, {1,2,3}, X}
i-open set= {o, {1}, {2}, {1, 2}, {1, 2,3}, {1, 2,4}, {1, 3}, {1, 4}, {2, 3}, {2,4}, {1, 3,
4342, 3, 4}, X}
i-closed set= {X, {2, 3, 4}, {1, 3, 4}, {3, 4}, {4}, {3}, {2, 4}, {2, 3}, {1, 4}, {1, 3}, {2},
{1}, o}
li-open set= {o, {1, 3}, {1, 4}, {2, 3}, {2, 4}, {1, 2,3}, {1,2,4}, {1, 3,4}, {2,3,4}, X}
li-closed set= {X, {2, 4}, {2, 3}, {1, 4}, {1, 3}, {4}, {3}, {2}, {1}, o}.
3-bi-supra regular spaces
Now we introduce a new concept in bi-supra regular space, it’s:
Definition 3.1:

A bi-supra topological space (X, ST, P7) is called:

1. i-bi-supra regular space iff F is a closed subset of X and pe X does not belong to
F then there exist disjoint i-supra open sets G and H such that FEG and pe H.

2. general i-bi-supra regular space iff F is i-supra closed subset of X and pe X does
not belong to F then there exist disjoint i-supra open sets G and H such that FEG

and pe H.
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3. general ii-bi-supra regular space iff F is ii-supra closed subset of X and pe X
does not belong to F then there exist disjoint ii-supra open sets G and H such
that FEG and pe H.

4. ii-bi- supra regular space iff F is ii-supra closed subset of X and pe X does not
belong to F then there exist disjoint i-supra open sets G and H such that FEG

and pe H.

Now we give an important example to explain the four types of regular spaces.

Example 3.2:

Let X={1, 2, 3, 4}
T={o, {1}, {2}, {1, 2}, {1, 2,3}, {1, 2, 4}, X}
T°={X,{2,3,4} {1, 3,4}, {3, 4}, {4} {3}, »}

ST={o, {1}, {2}, {1, 2}, {1, 2,3}, {1, 2,4}, {1, 3}, {1, 4}, {2, 3}, {2, 4}, {1, 3, 4}, {2, 3, 4},
X}

PT= {0, {1}, {2}, {1, 2}, {1, 2,3}, {1, 2,4}, X}

i-supra open set= {o, {1}, {2}, {1, 2}, {1, 2, 3}, {1, 2, 4}, {1, 3}, {1, 4}, {2, 4}, {2, 3}, {1, 3,
4}, {2, 3, 4}, X}

(X, ST, PT) is i-bi-supra regular space.

i-supra close set= {X, {2, 3, 4}, {1, 3, 4}, {3, 4}, {4}, {38}, {2, 4}, {2, 3}, {1, 3}, {1, 4}, {2},
{1},o}

(X, ST, PT) is i-general-bi-supra regular space.

ii-supra open set= { ¢, {1, 3}, {1, 4}, {2, 4}, {2, 3}, {1,3,4},{2,3,4}, {1,2,3}, {1,2,4}, X}
EE,———
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ii-supra close set= {X, {2, 4}, {2, 3}, {1, 3}, {1, 4}, {2}, {1}, {4}, {3}, ¢ }
(X, ST, PT) is ii-general-bi-supra regular space and (X, ST, PT) is iii-bi-supra regular space.

In the following remark we explain the relationship among of the four types of the
regular spaces.
Remarks 3.3:

1. Every i-bi-supra regular space is general i-bi-supra regular space but not conversely.
2. Every general ii-bi-supra regular space is general i-bi-supra regular space but not
conversely.
3. Every iii-bi- supra regular space is general i-bi-supra regular space but not conversely.
4. Every general ii-bi-supra regular space is iii-bi- supra regular space but not conversely.
Proof: Directly form definition.

Example 3.4
See example (3.2).

Note:
The general i-bi-supra regular space is the generalization of all types.
Now we explain the relationship by diagram.

genera

cunwaea
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4-topological property:
Let us recall the definitions and results which are used in the topological property and

investigate the topological property for types of regular space.
Definition 4.1: [8]

A function f: (X, ST'x, PTx) — (Y, STy, PT) is called i-continuous (resp. ii-continuous)
function if the inverse image of any i-open(resp. ii-open) set G in Y is i-open(resp. ii-open) set in
X.

Proposition 4.2: [8]

Every ii-continuous function is i-continuous function.
Example 4.3:

Let X={1, 2, 3, 4}

Tx= 19, {1}, {2}, {1, 2}, X}
TxC={X, {2,3,4}, {1,3,4}, 0}

STx={o, {1}, {2}, {1, 2}, {1, 3}, {1, 4}, {2, 3}, {2,4}, {1, 2,3}, {1,2,4}, {1, 3,4}, {2,3,4},
X}

?Tx:{(P,{l},{2},{1,2},{1,2,3},{1,2,4},)(}

i-open setin X= {o, {1}, {2}, {1, 2}, {1, 3}, {1, 4}, {2, 3}, {2,4}, {1,2,3},{1,2,4}, {1, 3,4},
{2, 3, 4}, X}

li-open set in X= {o, {1, 3}, {1,4}, {2, 3}, {2, 4}, {1,3,4}, {2,3,4}, {1,2,3}, {1,2,4}, X}
and

Y={a b, c,d}
:TY: {(P, {a}’ {b}’ {a’ b}’ {a! b! C}! Y}
Tv® = {9, {b,c,d}, {a, ¢, d}, {c, d}, {d}, Y}

L
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STy = {o, {a}, {b}, {a, b}, {a, c}, {a,d}, {b, c}, {b,d}, {a, b, c}, {a,b,d}, {a, c,d}, {b,c,d},
Y}

PTv = {9, {a}, {b}, {a, b}, {a, b, c}, {a, b, d}, Y}

i-open in Y= {g, {a}, {b}, {a, b}, {a, c} {a d}, {b, c}, {b, d}, {a, b, c}, {a, b, d}, {a, c, d}, {b,
¢, d}, Y}

li-open in Y= {o, {a, c},{a, d}, {b, c}, {b,d}, {a, b, ¢}, {a,b,d}, {a,c,d}, {b,c,d}, Y}

let f:(X,8Tx ,PTx)—(Y 8Ty, PTvy )defined by f(1)=a, f(2)=b, f(3)=c, f(4)=d then all
types of function in definition(4.1) are holding.

Proposition 4.4: [8]

A function f: (X, ST'x, PTx) — (Y, STv, PTy) is i-continuous (resp. ii-continuous) function
iff the inverse image of any i-closed (resp. ii-closed) set G in Y is i-closed (resp. ii-closed) set in
X.

Definition 4.5: [8]
A function f: (X, ST'x, PTx) — (Y, STy, PTy) is called

1. i- open (resp. ii-open) function if the image of i-open (resp. ii-open) set G in X is
I-open (resp. ii-open) setinY.

2. i- closed (resp. ii-closed) function if the image of i-closed (resp. ii-closed) set G
in X isi-closed (resp. ii-closed) setinY.

Proposition 4.6: [8]

Every ii-open (resp. ii-closed) function is i-open (resp. i-closed) function.
Example 4.7:

See example (4.2) is holding definition (4.4).
Definition 4.8:

A bijective i-continuous function f: (X, STx, PTx) — (Y, STy, PTy) is called i-
homeomorphism iff the invers is a i-continuous.
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A bijective ii-continuous function f: (X, STx, PTx) — (Y, STy, PTy) is called ii-
homeomorphism iff the invers is an ii-continuous.

Proposition 4.9:
Every ii-homeomorphism is i-homeomorphism.

Proof: Directly form definition.

Example 4.10:
See example (4.2) is holding definition (4.8).
Theorem 4.11:

The i-bi-supra regular property is topological property.

Proof: let f is an i-homeomorphism from supra topological space (X, STx, PTx) to (Y, STy,

PTy).

Let (X, STx, PTx) is i-bi-supra regular space.

We must prove that(Y, STy, PTy) is i-bi-supra regular space.

Let Fv be closed setin Y and ye Y s.t y¢ Fy

Since f is i-continuous and Fy is closed set in Y then f(Fy) closed set in X
Since ye Y and fis onto Ixe X s.t y=f (x)

Since y¢ Fy, fis 1-1 then x& f*(Fy)

Now, £ (Fy) is closed

Since (X, ST'x, PTx) is i-bi-supra regular

Then 3 two disjoint i-supra open sets G and H s.t *(Fy) G, xe H

Now, f (H), f (G):
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1. f(H), f(G) are i-supra open set.

Because Hand G i- supra open set and f is i-open function
2. T(G)N f(H)= ¢ because GNH= ¢
3. ye f(H) because xe H & y=1 (x)

Fy C f (G) because f(Fy) because f(Fy) € G

Then (Y, STy, PTy) is i-bi-supra regular.

Theorem 4.12:
The general i-bi-supra regular property is topological property.

Proof: let f is an i-homeomorphism from supra topological space (X, STx, PTx) to (Y, STy,
PTY).

Let (X, STx, PTx) is general i-bi-supra regular space

We must prove that (Y, STy, PTy) is general i- bi-supra regular space

Let Fy be i-supra closed setin Y and ye Y s.t yg Fy

Since fis i-continuous and Fy is i-supra closed set in Y then £ (Fy) is i- supra closed set in X
Since ye Y and f isonto 3xe X s.ty=1f(x)

Since y¢ Fy, fis1-1then x& f™ (Fy)

Now, £ (Fy) is i-supra closed

Since (X, ST'x, PTx) is general i-bi-supra regular.

Then 3 two disjoint i-supra open sets G and H s.t f*(Fy) G, xe H
Now, f (H), f (G):

1. f(H), f (G)are i-supra open set.

Because Hand G are i- supra open set and f is i-open function
2. f(G)Nf (H)= ¢ because GNH= ¢
3. ye f (H) because xe H & y=f (x)

P,
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Fy C f (G) because f(Fy) because f™(Fy)SG
Then (Y, STy, PT) is general i- bi-supra regular.

Theorem 4.13:
The general ii-bi-supra regular property is topological property

Proof: let f is an i-homeomorphism (resp. ii-homeomorphism) from supra topological space (X,
STk, ?Tx) to

(Y, STy, PTy).

Let (X, STx, PTx) is general ii-bi-supra regular space

We must prove that (Y, STy, PTy) is general ii-bi-supra regular space
Let Fv be closed setin Y and ye Y s.t y¢ Fy

Since fis i-continuous(resp. ii-continuous) and Fy is closed set in Y then f*(Fy) closed set in X
Since ye Y and f is onto Ixe X s.t y=f (x)

Since y¢ Fv, f is 1-1 then x& f™(Fy)

Now, f*(Fy) is closed

Since (X, ST'x, PTx) is general ii-bi-supra regular space.

Then 3 two disjoint ii-supra open sets G and H s.t f(Fy) SG, xe H
Now, f (H), f (G):

1. f(H), f (G)are ii-supra open set.

Because Hand G are i- supra open set and f is i-open function
2. £(G)N f (H)= ¢ because GNH= ¢
3. ye f (H) because xe H & y=f (x)

Fy € f (G) because f*(Fy) because f*(Fy)SG

Then (Y, STy, PTv) is general ii-bi-supra regular space.

Theorem 4.14:
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The iii-bi-supra regular property is topological property

Proof: let f is an i-homeomorphism (resp. ii-homeomorphism) from supra topological space (X,
STk, .'PT)() to

(Y, STy, PTv)

Let (X, ST'x, PTx) is iii-bi-supra regular space

We must prove that (Y, STy, PTy) is iii-bi-supra regular space

Let Fy be closed setin Y and ye Y s.t y¢ Fy

Since fis i-continuous(resp. ii-continuous) and Fy is closed set in Y then f™(Fy) closed set in X
Since ye Y and f is onto Ixe X s.t y=f (x)

Since y¢ Fy, fis 1-1 then x¢ f™(Fy)

Now, f*(Fy) is closed

Since (X, STx, PTx) is iii-bi-supra regular space.

Then 3 two disjoint i-supra open sets G and H s.t f(Fy) € G, xe H
Now, f (H), f (G):

1. f(H), f (G)are i-supra open set.

Because Hand G are i- supra open set and f is i-open function
2. f(G)N f(H)= ¢ because GNH= ¢
3. ye f(H) because xe H & y=f (x)

Fy C f (G) because f*(Fy) because f*(Fy)SG

Then (Y, STy, PTvy) is iii-bi-supra regular space.
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Abstract

The research focused on the core activities in Knowledge Management (KM) : acquisition,
selection, generation, assimilation and dissemination that address knowledge of Artificial
Intelligence (Al), which is the next locomotive of human evolution and governs the
implementation of knowledge management situations to adopt the Episodic / In other words, the
implementation of knowledge management activities in the adoption and application of artificial
intelligence techniques in all economic sectors reflects a set of facts that differ in structure,
functions and purposes and are grouped in different situations to achieve a range of different
tasks according to the efforts as the organization is in fact living on knowledge and developing
and growing by using its members to the new and developed ones, such as the adoption of
artificial intelligence systems in their implementation, as the life of the organization ends with
the lack of access to the necessary knowledge resources for its continuation, and for the purpose
of access to these knowledge resources needs the Human Resource (HR) in the organization to
technologies that provide more options and colleges for users to deal with modern technology,
driven by artificial intelligence, does not provide a broad understanding of the phenomenon of
knowledge management but rather serves as a means of survival and sustainability of
organizations.

Accordingly, a preliminary exploratory study was conducted at Duhok University in Irag during
the period (2-30 / 5/2018) to represent the sample of the research by adopting the questionnaire
for the purpose of diagnosing the most influential dimension by relying on the SPSS software.
Including search variables, as well as the formulation of a number of main hypotheses and subset
has been tested through a number of statistical methods. The results of the statistical test (T-Test)
showed that the University of Dohuk has responded positively to the adoption of the activities of
knowledge management and processing using artificial intelligence techniques, has been
submitted a number of recommendations consistent with those conclusions.
Keywords: Knowledge Management (KM), basic knowledge processing activities, Artificial
Intelligence (Al).
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Impact of environmental condition on the wind turbine
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Abstract

This paper incorporates the utilization of the wind energy system as an alternative source for
Traditional source of energy, where it has been studied convert the kinetic energy in the wind to
electric energy and the impact of environmental condition like, temperature humidity and wind
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speed on turbines performance and analysis using MATLAB simulation. In addition the results
were compared with the results obtained from the operation of the experimental turbine in the
department and it turned out higher congruence results.

Key words: wind turbine, kinetic energy, wind speed, environmental condition, turbine
performance.
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Improve the efficiency of the solar collector and the solar

heater using a channel filled with nanofluid
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ABSTRACT

The use of nanofluid in solar collectors is a recent study to improve heat transfer and increase
efficiency. In this study, an experimental study was conducted on the effect of nanofluid use on
heat transfer in a rectangular channel and its exposure to direct solar radiation under Reynolds
number (100-1800). Use nanofluid of alumina with volume concentrations (1% to 3%). The
results showed that both heat transfer and low pressure increase with increasing Reynolds
number, while the friction coefficient of the channel decreases gradually. The results showed that
there was an improvement in heat transfer by 15% and efficiency by 22% compared to using
pure water as base fluid for the solar collector.
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Geomorphological Characteristics Study of Ain Zalah, Ravan and
Butmah Anticlines using Remote Sensing Data

ABSTRACT

Remote sensing data were used in a geomorphological study of the Ain Zalah, Ravan and
Butmah anticlines northern Irag. In order to identify landforms and representing them with a
geomorphological map, Induction Approach has been relied which includes two interrelated
processes: geological observation and its relationship to the exposed landforms so as to
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determine distinctive geomorphological features of the study area. The induction process was
based on the results of visual interpretation of the satellite images. The landforms analyzed and
classified in the study area according to their genetic origin by using Sentitial-2 satellite image
with spatial resolution (10 meter). The color image was entered into the ArcGis 10.3 program to
determine the geomorphological units and draw them through the vector data method. The
results of the analysis showed the identification of a number of geomorphological units
represented on a map prepared for this purpose, as well as, these units were confirmed by the
fieldwork. The study area has undergone to fundamental changes in the land cover patterns and
the modification of some geomorphological units that have been observed in the area during the
last periods, from the 1980s until the present day, As a result of the construction of the Mosul
Dam. Therefore, the previous changes were monitored by using sequential satellite images which
were digitally processed with supervised classification. The results were determined the
geomorphological setting of the present landcover and the changes occurring after the
construction of the dam.

Keywords: Geomorphological analysis; landcover changing; supervised classification.

dadial) .2

LN om0 ) o JISE alie Cimy (g6 ol Aagall sl 0 paslsbysayadl Qi sey
Aol 3 el ) Tngdihpapadl clleadl Ay g S ¢ aslpall ol sladl, Ja¥ly alian,
Gllead) Gl By AhAA) Gulidly uleddl sasiuly gl dpeilly Glad) e g1 S8 s
L) U dallaay Lol diismal) Sl A o i) 5 Leia 533U (21 alie e Lunslsiypamal
Agine = Byale — Auaae Clang 0o 058 G pan o T o Al Y asledysasall ddadll iy sasial
sailiasll o L[] AV Slinsl (e Laiuad Aumslsysa lias lingll 038 Sy Gl 3 zoalie il Lyt o
< (e liaa) SLEY) clipas Ausall puall€) A1 Gl cililana o 8a U5 V) IS5 aliad Fualal)
LA o Lol et Lgbioaty Lellaty V) s JS3 Cimy b oaslsysal meadl sl 3 Ll Sdle
Tl ysapenll LA Aaiiad) LAY Coped oaw Lo o 1ol Aie dadle Akl aladiilis i) 13gd sane
Sgal) Sy el 1363 Galal) JSAIS 48 ealic Samd Lasnst P& e G mhad Jiai g sl o Ay

cpaliall e Wy 4

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

T —

304




AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.160  ISSN: (2617-1260)

Ayl dakatal sl aaglly uﬁb’-ﬁ” a8sall.3
Ao Ll dihaie 28 (Jeagall dide e 2oS (70) 2niis st Aablaal Ll aiiiy 3hall Jled 3 Aushall dilaie o
(317223.086) (e iy s (4079981.907) (4079854.434) Jsba aa G sty .1 JSE (3hal)
(lower  Jaw¥) Gauwsldl (e Wjlee) #oi5 ddlh Claay duhall dihie 4 aiSH baslos Yled (275412.096)
Al dalaia 8 oY) AELLD Gl Shall e jsaea I N L(Quaternary) el asll s Miocene)
A Oe Sl g ABLLD gl calliy 285l Aaday Lkl (al) eial) sas bl ddlaie (e daae i 8 CaiSa,
ey Aaill o seh bl b 40LESH L) Kl Lol L el Gy punl e iliall (mays cilaslsy gy
138 apesit 5 285 . Jylally Gundl edaas gyl saall (e Adldal) ailas g Calls Al (Middle Miocene) a1 s silal)
& AL Aol QS add Bhlie Qle) 8 i) pael) iy gsles Jiu (ppae () duhall dilaie oSl
Dshaa (e i) gmal) (& jsiua calliny ¢ bl daiaY Al hliadl elaily gslal) paasll CaiSy G ddlaidl)
bl saall jsaias (gl saally S Guall Hsia (e callid il gumad) Ll GHlall I ABLSYL (guall saalls Gunl)
Lpiaall cliall 8 1t 48 Tl A Alad) (€8 jsiiay Jidi Al dilaie 3 CadSiall HAY) Sl Ll L[2] iy
el gl gy GLISH B3l LS Lo huzaddly cheall Gl Hiia (e il I ALEYL Lol aall (e 4ol
e Jaudis W 5)sSaall A ghsaad) il oS dpaty dyoas (e iy (ADE sashall LB o alie Wl gilSlaw 8 Calias Cunall
b o Jauis duhall dihie o a3l dagdpall QS Gady b L) LAite iy Alsiie dgptie iy Chaadall Gl
g Uil Ll giad) Dlagudill G Akl clplal) (Bl (e adly dadae ilia lgmpen a8 Jlly ] dpdag daday Aykas Al (e
VI8 csin = e Jled sl Lie pmadl 38h 3 cildall o3a glae sladl (& ol elllia o) Baadl WS ¢ (3hall (8 bl

3] e — @ alall anlad) 8 cldall jslas a8 32l AV Gaed) o

O

.................

o Residual soil
| Sandy and loamy soil. locally gypsiferous

Conglomerate with lenses of sand, silt and rere clay
R

Injana (Upper Fars) Formation
Sandetone . Sittatone and cley stone

Upper Member —_ . o
Rod i

Lower Memb.
Groem mar. lime

DAty el adsall 184

[3] dulal) dikaial Laslguall

-

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

305



AlFKjtab Journal for Pure Science =
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.160  ISSN: (2617-1260)

dynl) Cilaai.4

) il lad gL DI G g ity G Y1 JISEY) Jilats Jiay Bl Bl e Gl il o
JISEV)y gl i e w Lnlsdysasens Adayla caniad by L Zllad) il 380 <3 2gloall il jall
) slaall Llail bl aaad 3 bl aadill sl gl ) AAY Auhall Cangd LS L Adiadl Gy
i) Aleiall Agloadl) ciliyall e laldie) Joasall a oLl 3y Gunglshyseseall LagiVslaes (V) cilalasiiuds
A8l luhal.s

claidl 3 L[4] O e deasall a8y e agin AaBlgll Al & haaiall dpliiaad axe sialh dul cu L]
Tobe iy dahyy Gl b e eDaY dasld)sens s dee (B Lsall Heally Sl e Al
e cljaaidl

(e Aikiall SgSHl) aiaglly Leday)s dadayy Qs Ally (e Cldal duasloliesny 53058500 Ay Jamy [S] 68 .2
Al sl Jipalls dpladll jallaall Jilas Pla

byl L) Adlatiall diladl) cldiyalls dosall Hgealls Bl cud 3 L[6] b (e and) Spay (fasn Ay i L3
Adhaiall A ASaalingh) sally danslsh)sasoall alhaall ac Sliad 3yl #sely 4yl 4yl

dardiial) Gliaasdly @llbyl).6

o=l el Adalussy ddaiile JoV) cdilind ciliipe DG e Alall Auhall cuadie) 388 cAardivsall clilpll duilly
el (10) Layss 45\Se el 8)08) aiali L35S aiall ol <yl a5 (4) 5(3) 5(2) Lkl a3al) (Sentitial-2)
Ll f o) Wle dibiiall donglghysasenll Clansl) Ciliias agad Aglall Jalslall e 580 JSdy Copeill miiy Les
Wy e 58 (Landsat= 7) yeill (ETM+) (uwatial) ddalusy ddatile 4060 485 W ¢ (2017) 2 4yl
((MSS) (uwaiall &iye e dlaic¥) & WS (2001) Fpbty Aadilay (1:263¢4¢5:7) dihll a3ally )5ie (28.5)
sl ol L) (8 Akl agldypasell qunsll andi (mrl ¢ (1977) by iley cliia (79) Appuct 5%
Wl 3] oastomnd) el 550 e 8plall A gl pund) A jlally AslaiasY) Cacs Ailaiall Lmlponl ailiadll e el
(Sentitial—=2) _aall 43skall d35all Jlaa) &3 3 ((ArcGis v10.3) malin o alaic¥) 2 a8 claalpll Glaty Lad
(Vector lilall alady) Jaall slul DA e leamys Lnslsdysasall Clangll aaat 4y <1 malindl 13 )
o (Line) o (Point) ks W) ag jalic EBE Al Gslal) g alia (Ka o)) J5 S o) 1)) (Data)

.(Polygon) alias

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

T —

306




AlKjtab Journal for Pure Science =
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.160  ISSN: (2617-1260)

duuyl) Adlais Q,A daagled) gaguall cilasgll.7

DIa e o) gl JSE e Copmll b i Auhal) 48 Akt asdype sl Qs (e Gull Chagl) o)
b Lol Sl Al Apaaall dadl Jedi ) Laglonl) Zadl go l@Dle aally dalall Lot lgili
ddee o) V) ool A a0 81 L JIKEY) sda (s (A Cuaale Al Glleall paaT 5 ey AV JKSY) ay)ss
(Break of slop) culyaaiall g Uail (3lalia st (ArCGIS) galiy 8 iyl 50 PA (e (gala)) (grar padd
LA (gpadl ppudill 8 Dl pualiall Je olde¥) & ey dpgial) o dadijall Ghliall Jiad (a5l
lls cpSall Al s gl o) 3 L[7] ¢ ealiall (e Waye s (Texture) muall 4 (Pattern) Lailly 5 (Tones)
138 aans cdanlal) paliall oda A Ualie WA) Helai dadgall aShilly 4y aall CallSall aa 3y8la ADle L]
(Differential ~ dlalaill Zysailly ASall dale L oSad Ally bl ddhie A sasagall sdall Aoy
panl lpany e Aaaglsdygasaal) Clasgll Juads (V) mhan JIKS1 jead 8 1S Doy o Jlly weathering)
s osdall doslie da)d ae 428, ADLe L ) LS

Lasldisasn Adyld Ll 3 agley o sl blan o alaeYh du)al dilaie Al JKAY) Cba
Laje b by 2 JSG ¢ (ITC) plai canag JISSY) o028 Caial (o A3l Aaglgd)gaguall ol aial liass
syl Adhie 8 Aaiieal) dua gl sy gaganl) lasll laia s

tmSAN AR Ja) i daaglgl) gaguad) Claagll )

3 agldysans sl e dnbiar oy ZagSilly LSl cllall HEE e 20U dum V) JISEY) pes Jias
W) e JIKEY) oded oasleysamall jelaall adiny LS alia¥) oda Cilajia egiin (& 1 hoy lileall 028 (5350
dadayy Oy Al e bl & JIKSY) a8 (e ) clllia 8] Al cilblee (o Sliad Apaiall Glihll Jie
b WS

TSl alsall sang — 1

055 WS ¢(Folding) all Alesy Sbdall o)gill i Aulyall dshaie 8 A65Sal) bl aaes 3 8assl) o8 el
DAY psilly Aals Aus ale sher 058 AV Lals AaSH el she 058 Lete anills gdpally 45l

Ao LS als Lele Gl Jaugl) 8 30
(Structural oS5l Jall 5l Blal) ddia Ll Llass 2a5S5d) clidal) ¢ ialy Jamy (3Uai sl sassl) o3 Jiia (S
s Obag (e damy Aadaie (50 Baa gl 038 () L1 Aagl AddSial) Gilbal) dpria i saagl o2 o WS closure)
VI oale ol o3 ol ingy Alassialy A )al LS Salsal) B3y b Laaseadsy (gilsiall gl e o] 005y

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

307



AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.160  ISSN: (2617-1260)

Ll jsaa b sasasall dualsill sl 5 cilhll e e 25iaY) Al ) dpsae dap CilpuSs Cilysisal glse
:~\:~“

42°67'0"E
i

g
§‘E |—:le'4¢'o"N

~36°45'30"N

36°49'0"" N~

36°46°30" N~

36°42'0""' N~
|-36°az2'0"N

36°38'30" N~
|-36-38'30"N

36°35°0"N—
-36°35°0"N

36°31'30" N~

[-36°31'30"N

42°36°0"E ! 42°43'0"E ! 42°60°0"E ' 42°67°0"E

At} ddlaial Auaglsh) gaganll Aajlall 2 Jsi

LS5 ade Sl Sl jasiall ang =2

Bang Lelitals Aglonill Ayl 8 Leie Gandl S 5 355 LS Salall Cigpally clpaaiall ge sangll o3 il
s G sl ern (e AisSias Blae 3l sy (5 (uSall Jaaidl sany o) Sy ALAl) e Aialshysase
G e Aatl Baa calsy e allly rsend i edag dxe Gl A ) Dalall (gl CaiSA) ) dila)
il eyl 2 Aagl cmgl) Aypeilly Aadladly Adgad) Ll ililee Gyl o Lehshag gslall andl) 3 sl
A ) A b sangl o2 aad b Ayses lllin (IS Cn b Aakays Ally (e il 8520l 538 dsmg g
Lhall Sl gl e Dlad dypeil) cillee 5005

S ¥

duSal) cfjaatal) 2 Al sl algall 1 dagl

G Odlie Gl GId ()55 Auhall ddhie 8 AiSid) el bl dihie saagl) oda i Aghll g3 all) saay =3
LS ol ia oo daalill el clileny 3505 Aatill &5 Hsiua (e ol JSG callny Al Jalse il clelin)Y)
A e e bV die Lagiads A0 dad 53 Jual) Led ()5S0 dppaaall caladal) o Jaadly

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

308




AlKjtab Journal for Pure Science =
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.160  ISSN: (2617-1260)

il o3g) Al 50l iy g o5k wiiye sy el Bangl o3 e ilen il gl el sial i
ililonl Aaglia - hsiom ae il Jlaly Gl el pa€ o Sl it b 55a) Al Cing e 6 Lo 1) Lagund
Al e Akl gymiall (3l e5allS il 8 43S pall adlsall (mnd (gpmial) (@3S pall lll Bamg 5<5 ) 26 L 1aag Ay el
sin g A ) Blliall ey 3 ) ey e 3 (gpmiall Calll el o i ool Al (gpmiall (53 al) e5ally
O elaY) el (b Apeie sy (S @l (ll Bang 3 (53 Las Apetll land Faslin il Jlally ¢psisslpal (s
LSyl ggrall sany —4
& alall s Il il 3aSsal) gaaall e 230 alg il Au)al dikie 8 ALl ilsall guad) il sl
W g L ey il el an s Losnls Amslhypa sl il (o Liany

Al e Lb ol paall
S B3y cljia (3500) o s Loy il spelin sk i 23 (53l el 0 ool eall g all s age iad (S
Yl Al a8 My sia — Gyd Jled el 53 (Sinstral strike slip fault) gl opaal) gl e 4
Al e b A Ll LaSHl alall saay e ) (paall o)) 4l WS e i (340) s Le paall 13 e daalill
gaall (ssise (gt Al dadadl (gylaall Dialiall Clihaty) o) LS Lcp aal) po Lgakalds vie il (e Linny ¢ Uaiily Lgialily
soaall gl e S Al Adall 580 ciall olaily S 28 and) AV poaall Ll coaaiy aie CaiSl b Lga Dlme S
Ll el pas 3 Aa)) Gigaa ) galy Galed) g aally Wyl (Dextral strike slip fault) diw 4y jaai 4l YY) &l
Al Aagls o Cagioll (G osin — coe Jlad) Slsialys Via (1330) Loy sy mhand) e (gsime 5 1855 e (70)
Ssie (o goall Al gl o uall Glih LIS Jaa gl a8y Wis pacall 13 e gl & paall 1 g e
Aal () dpasd jim Lea (B8 agiall il gl) gaall (gsinal Hlaliall AY) il e ciliall CaLESH (050 4di ¢ aall
gaal digaa Al @l (Oblique movement) il 4S)a leae Gl Jo Jash g aall jolitg e olis 3 )90 L (4 ol A puadll
sl oaall jihia Cial daia gaially adand) it eaal) il 6K5 485 a%e aad (Reverse faulting) (. Sxs
b b doxndl paall . @
Dbl oyl e Slad Akl 3 Al Saleal) sangl dial) DA e Aikaiall aglghyseseal) Jilaill ol g aall 13 aaT S
I ¢ O N Ol T adt (K g aall ASal A€y Al ysmd il DA e (il Gl arigl) (eiladl) e
Qs g aall 13 0 L Gpd sin p Jladioladl anty pmaer S S G B et Gy eladl 5d 48 Lkal) e )
Sl pailadl) pe 2D ) diagadal WIS (gpad) jandl) 8 s20ad) aaly) dalal dlldg X padl) (g5lead) g0l (4
e (4870) aasives Jsb 3 WS ¢ 4kl
tes Al ARl Ja¥) il Auaglgd) gagaad) claagl) (Ll

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

T —

309




AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.160  ISSN: (2617-1260)

L ) JISEY) el mag (o) 5)88 s 8 AadSidl clidal) e 3l Laall Jelsall A cilan gl o2 (S
Sllee il el 550 gay llys el Clead Faglie 2 s dpas auil G Bl 3 sl o3 g A5l
LS il dilie 3 JISEY) 038 (o Oless e (Sags -520n Lmslsbysagen Cilangy sallae o5l JISEY) o2 (gyai Ayyatl
A

Lgpmill msland) 3aa5 -1

Unsmey Aalial 3 liie 3o sl el 31 aanlgl Zulal) (e Lgasa Sy i soslall lajglan (o Bangll o3 Saadh (S
(Rolling topography) daseia 3le sssh Axls 3 gl shaud) o3 sy cmlall |ayanty Ll LS Galsall 52 gy
giiall Colly chaniall udg S Lpall gl o) V) Dlaily damill 35S jsaaal 480k Cilaagl CaBla Hsels e Dl
3 dagl chansl) oda b yselas DLl JSY) ()<

B sl sl 3ny =2

&) ey Sl ) s vie gy Ay (7= 1) o bt Jasmsy o 135 Rasiase (1585 shand) 028 ol I ([1] L) )
laahvia) daasy aaiiy Ayl dilaia 3 Qi) jlasiy) il Alaiall Glaliall saagll oda i lgatan e dyaall CailSd) (h
e ) Aladlly Aygiall e a¥) it 3 Al dikaie 8 dads Cilalise sasgll oda calia) Lo yuily cplall AL Cile
Ay e b on A8l (Syncline) §asall Zokll dshia & culS sassll oda gihe Al Aaluall o) V) cdidaly clylaasly
@l G Ay (Quaternary deposits) el el Sl (e Aol ddhaie & dnpeaill & glaid) 8aag ()5S L Aadays
Al S s Les b2 Aysad b 0688 ) (500 Lae cumgilly Jaill cillee (A (e Canti dae b il e Jle Slass
A s del) )l 8 dauls 5y lalaiinl )

Fl) AU Juad) il Aagleds sagad) claagl) s GG

o iy Ayl lilee 8 0y (Apamssally Leailall) lagll gylae g6 3 AL Laliaal) e dealdl) JISEY) colaagll oda Jics
23] Aunglshysapill Gailiandl o6 13 Lyl cillens sa0n JISE) S5 A1 alaall Aypmiy asmd (e 4l anilag
g G 1 A panlly Cigpesil) pailads Ly Glansll sty ol JSy Lai i sl

dpantdl) Zohad) 4 dagl g il 7 ) 3 dag

i)l At & AlaaSally a3l o3 C T ey b Las

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

310



AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.160  ISSN: (2617-1260)

el Agpml) Aee ) JISEY) 038 Jonl gy chanimill Jpgmd) il iliina e 05 B2 gl shs b gl iyl
o ol (gginal Jualall 3L JISEY) 028 (585 Aaits Galall g sill o (05K Audpal) dilaie 3 Al Cilasaal 35a5 () <[9]
Al Al dikie b EDEN il (e 4880 ¢ lall Adlad) Juasal) s by 8 olaall osuie 5t s g i)y (mliad
& Aamgall il e Al sans Wyl 5 a5 5 dagl claad) e Gligine sae Slllia o) guad) il moal
dalaie & O cillall e 4880 Adlailly 4858 chaY) b JISEY) od pilse Aasdle 5 a8y ¢ Amslgysasall dajlal)
ey ol b Al Bl el 2 liall ) 08l By b slaall ity A Gkl ) e 0y Ak asy LAyl
i Al syl e Jlaall ~lall aa saial sl Ll e Dlad cilajaall sels 33l ) 53 Lae 2l 3y pe 48l
i) Aai dpaay Sk seks e i Al Glajad) Al sy (Structural benches) gsi e A Silayae (s ake
G oSl (mlay) dag el lapad) Glisius (e Loy e gl 2017/12/26 by Jliall Jaall ol 5 ¢S
Saa Clygins 3 learl OS5 Byl 3l b dumslsbypasin alshs e Capell Cogusially (21 28 31 doasall 2 e
e ilapnall o3 il Lol By cilsa o ia llee (e 4Bl Loy Jaadl sl Cagaiia (B I A 5pe Claadl
§sear daptie (4S8 anll e Sl Glajaadl Gligine G Lia Jaal S5 LLY) (Gravel) sl e dpaall dalill
g Aaalall i d gyl il innally sV Al

@l tle anslyy =2

(o AisSiag Jagesy Jlanily el sy Cujela 3 cdihaiall 3 eyl sl (sme Jlon e dadll) 3haliall 8 sasgl) oda i
AL sl dpaia CRiSe (e lgiled ()Sie dilaid) 5 lasl) (e slia) s o Liis Jaagl 885 . deel dyes Sl
Gitig g sasenll Liall dagi i) b 5ol Lol sda Caedl 3.6 dagl ¢ Aiall Aaglpad) il Sl Aaglil) dpaal
iy iy o gl ki 6 o) (5250l inl) 3 GRS e Caand sl 538 Amslghyge ) e Amglsand) il oaa
Glilee go G e adl g jin @3 Cuaall gl LU e ()5S5 38 sasenll jiall (Ui (o (o) Aibaiall & calilal
o3 salll

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

311




AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.160  ISSN: (2617-1260)

Jendl (3Uai a0m3 dna 35 Jlisd) Jeall 8 JasSla) ol 5y (s5ine 3 aleddY) o audl spmy & il Jeud) gy =2
JEY) oda o ) Ll a5 L7 dagl el dpgd sy Lephasd lasdl) AL dlaie o)) o Ble oy Bl oaddl)
simaall e M) pe Adall GlEIIL Cajpad Anglgd)sa g JISGI lgae 3850 deel Aids Glusfi e Auball dslaie 4 (&5
gl oo dli) pe il Ayl RIS ual syad) g e il Ay Ak culinin JISEY) 030 el 3 syl L)
g gy oo aay Al G G585 O cand) By (e o) Cappeal dais Cpaald) ) e le 03 e @l Jayg 5yl

8 gl o JISal asiin, 48l ulall Gilia Lgie aniys dpuedll 222 cplal) dads

L) cliaca) 8 dag! (ol Jaadl 7 Angl

Juagall du o L) aryg 8 Adhalall 25l98) pagaall sl olli .8

dalaial) 3 5yalall Aonglshyseseall JISEYI (e Gandd ysady V) e ladll Llal 8 dpasn < Audyall dilaie cangd Sl
G ol Gl G Jaasall au g pia e Ll ) 138 ey g aalall e culinlal) S sieal) dpcaldl) il (Dla
sty ¢ apaiall Gl e Gl b G ) 138 2 o) 3 Al dilie 8 Leldasinlg ga V) elae Llal e il
shaall (3l o S (e il Caagll IS5 cdiasall Aae e Jlad LiaslS (60) coldy Lo ey Jeg Ay jei e ol
¢ 3a /o4l (12.5) 2samy aud) (2 aaa 538y Al e Aal) ad gy culiliagll Ul 50 e Db gl aybial Leinali 4y

L10] Vi (126) £ lls e (3500) ) doas Jsbar (sl 53UV 55 g 2l (5505
el e slae¥) 5 Al dilaie b dsglshyseseall Le¥slaes (V) calalatindy V) eUaad) & culyial) Al (3]
eVslaes dalaiall & sxladl clpsall aaadl Glldy dylie esly (2001 ¢1977) clpally L) ddlaiall dgladl)
Canea ehal Galad DA (e odle) eyl 48]y duad )l dallaad) Jilug Blaiuy! G b o alic) dua gl g gagual)
oS gaial sllaal) Aalaiall Aipue Adjee ety o5 Angal) Caiaill e Adlal) Auhall chadie) L CaldaY] saaiall il
i Jay gl @lldg (Training areas) cuysill shlie e oVl elae (0 Cigyra Jaail Allae Glie adlge HLEd) 3
2t 3 Bale e lalde) g jaall allaall Jalail (e Jaad JS1 Agilal) Gailadld) Canaly ashy (S aadtud) Caiiadll o
Pa e ¢ [11] S Guatl) Sldare a3 dgulu) jualiall e laldie) daleadll 485al 8 ol 3l lie cilie

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

312



AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.160  ISSN: (2617-1260)

Gy Ailiad 4 JS1 Galial) (e 220 a0a3 e lisl) L) 5 Cau) By (V) e Giia JS1 3l Le oyl Ll
taily WSy el ol Al amy 2 LAY il Loage Ly Ly laaY Al Caial b (ulll) jlad) il

1- Clasly il Cilby) ssie malal) daalss (1977/5/9) fally Adaiilal) dgyall :¥)

OAl (e Glumadd) sie 4 ddsildly (Landsat-1) eldaal) el (MSS) pewaiall 2aglil) dliadll ddpall jonds
NVslaes )V o Unal) Lalail sl JSiyg Cmacmg) Ll W) Ayl 03] Lt Alal ) AalSal) el 5,000 (a a2l . oaalal
tol Lo 3 U< Adiadll Al Adaylall Ciaag) 285 . Jeagall 2 o Ll S8 dmslsdysaguall

s gl gl 1

oomil 3ol o) 31 e(Rasile) Anpaie gy Jeds s Alna e gals (rnar Alidia Wla Bagage Lyt Aanglsbysama Cilang il
P e ) Gldadinls il ge Szl Adle sshs dndan dabie e dalse 320 () (ghn A8l @l
Lzl @bl e gy a8 [12] Jhel odiall) abies agde Gl Ay zymall 3aL5 3 ol daladl o W) ¢ Ayl AdaiN)
aeld i 8 Anlu) ciluhall 8 cilajaill oda Caardiiud My Al gjlaall o2 lgd gpad Sl Bhlidl & Guaal) gl
(Uplift) &aad) dpm V) ad )l S jaS i V1 808 5 igall A Sl il jal)

42°28°30"E 42°34'0"E 42°39°30"E 42°45'0"E 42°50°30"E

36°46°30" N~}
-36°46°30"N

36°41°0" N~
-36°a170"N

36°35'30"N-
-36°35'30"N

42'39"30"E A42°45'0"E 42‘56‘30"E
42'2!.'30"E 42°34'0"E ‘2’35;30"5 42"?'0"5 ‘2'50.'30"5
N
36°46°30"N- g
|-36°46'30"N
36°41'0"N-
36°41°'0"N
(e Legen
g =
36°35'30"N{ —
= |-36°35'30"N
-
=
- s p——
e T T T
42°28'30"E 42°34'0"E 42°39'30"E 42°45'0"E 42°50'30"E

diiaa) s pll Aajal) i . MSS (uwaiall ddglall duiliadl) Ayiyall @ § 308

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

313




AlFKjtab Journal for Pure Science =
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.160  ISSN: (2617-1260)

(e s Aabys Qs Al e Ay Aaslen Gl ) QST COAl a4 i gl e o) Aubal) dihie b B3l
O WS Gy S iy pal) Gl alaaal e dealil) Jlall Al GlSAlL stiay sl ek (8 i ) bkl
Andaall QS e sasmsall shaa LIS Ao dihia) G ol e skl sl

sy ed galsl (il Jeudl 2

Lol e JWSIY) 020 (sST5 ¢ yel) (oaly Jlsas @5 laad¥) ALB dlaie AdkiaS o)sedhy Alan g galdl ol Jedl Sud
Plaia) iy Ay disadl Ahpall b 4ilaade cuai L aay del)il duad Ghlie lleny Lea (LbY)s Jlol (he deels 4y
ool sl U i) Jeudl el 6 JieY)

el cilayadl L3

s g5 B e el Graxts Jial) Cilllad ais 25S5as Apedl Al o daals Ll sisha hans 3has JISEYI 038 Cupels
D5 b iall dag L ilajie clllia ) dEiey WS GanlS dpet dpiin adii e i JISEY) 02 plane o Siays
Al Hes el Aajinall danslsaall uSIA

oY) cldasialy Sl cUaal) 4

LS) e ilans 5 e psSially Alnd gl sMlaall il Jgud) Ak 4ie wusdy odn Jiny il sl aalhy Ayl dikie i
Sypanall Llgnd) Aaluidl) 5 Aalall Adae U il Gl aadlyy clilall saiy Aol Aedle aad A (ke el 5LEY) s
Gy i e Gaill e e pea Ghaaial) Jle) e Alginal) calsbially Slull o) 3 by Qs A Cpe Sl G
(e seshall lealse ) Ailiie lSlaws

3 Rapal 4t JISEYI DA g biaalss il o5 dahaiall o3 8 &3l Jualaally Jsiall (e 230 aalsi il 5 @lld e el
Al

elaall 13 30 o Y1 bl Gl (e ligmandl die 8 de )l gl AASY) (iSay oW1 s llall (he dansill 038 2255 ()
szl ndandl (sl glaes Lpasil) #shall JEIS Linslghysasmnll Allaal) (amy 43588 3 Jidhy oaslsiysasnll seladll e
il 4 5LEY) s LSy Gyl (alsa) ilalis elial (e Liaxy dlagly 250a 4y Sl

7— bl el 0 g gall iad) acs)) Aanadsy (2001/6/13) gl Adailal) dyipal) :Lils

ob LS 4 S cJemsall dus oLt 2y Al pal) dilaial _aglghysaseall wamgll 8 dppasall CLOBUAYT Ly 8 4yal) o2 Creriind
Alhe s g e 8 gplll daladl OV W) il o) Wpaead oS3 el (e 3538l A8 gaguad) JISIV) ) ¢ aslea
Lagld)sasm Sale o)licls pa V) mhass

feh LSy daasall dus o LI 22y aslohysasandl sedaall (8 sl (e Liany Sl (S

ol By opsSa L 1

Ialaie] aiXie (s5ime I3 By (psSiy olially Alas jed (grmas BB et () oy sl 2l el (o aalil slall aen 301 ()
L) LY aaa (e Db ansdpall () ais olyall 45 b iy Jumsal) and AdlaaVl dand) e

oLall opet s gl 3UB (gymal pumaill Jgud A1) .2

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

T —

314




AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.160  ISSN: (2617-1260)

e b (il Aalialy ) bl A wd) s cils Glo dadlsl) cibasial 8 AhEY) s salk oS .3
L Lo Tny il piall e ol o915 A sl AL Al paa QS ) (535 Gal) e e s el ol
ol Bymy Gl e Aadlgl) Glabiall 8 G Y1 el Ul 4iulys xie ¢ [4] 4

S Apaaall clapadS el Al b esdioal delihal) SLEY) Gl o Wine (Sa dnslsiysass YISE 0585 .4
Ayl olie S A (5SE

gk o Jaalyy colaally Ralagy iy A1y ce) il ol chn Limny et () (60 audl 5L sy e 8235 sl gan ¢ .5
G Limny 16l alialy bl 8,80 el -Uadl a5 sl et 5 31 cipmal) aliad Lgilia) (et B LSY) 23 ol
i) 1gs Aalal) AL ol

42°28'30"E 42°34°0"E 42°39'30"E 42°45'0"E 42°50'30"E

36°46'30"N-{ ‘
l-36°46'30"N

36°41°0"N-{
-36°a1°0"N

36°35'30"N-{
-36°35'30"N

LLLLL - - -
42°28'30"E 42°340"E 42°39"30"E 42°45°0"E 42°50"30"E

42°28'30"E 42°34°0°E 42°39°30"E 42°45°0"E 42°50°30"E

36°a6'30 N[ (ed
F36°46°30"N

36°41°0"N-
-36°41°0"N

36°35°30"N-{
|-36°35"30"N

42°28'30"E 42°34°0"E 42°39°30"E 42°45'0"E 42°50°30"E

diiaal) duda ) b)) i . ETM (ecadiall 45 glal) diliadl) Ayipal) @ § 4085
slaay e lpadll laliual) jee (DA e 2l oLl ey Ayl didaie 3 Wl (IS bl o Uaad) gl o) .6

sy e calica e saalgia culS illy 3yl

L
Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

e —
315




AlFKjtab Journal for Pure Science =
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.160  ISSN: (2617-1260)

Glaliiiay)

«(Sentinel-2) cllal) el &y Dlaia¥ s duball dilaie 8 () mlas JISEY aslshysesiad) Jilaill il il
@ el ddhiall luali dald)sems Ala o Glagll ol JiS & 8y daglsd)senad) Glagll Ge e G oo
Al zlisiul e Db saaa Aaslelysema Claay iy ua DA e Al dilidd aglsd)segal) sl Cuaas
0o lexdse cana AnSHll aleall oy lahs Ally (e Aok paaS Al Al ysasa Gluhn (8 Alase e s dage dun))
On e QelS o) M e agdond) gl Aaglgysesall Gl Ale fe lage Ladgal) LAl Auball a3 o) (Say LAkl
o hldiely oSaa ale sl ety dam)) JSEU B3 sty el aie aat Taglpalls Taglshysasall il
13 Gakais (asisad) paglly ledayys daaslsdysasiadl Claagll Saa Aplal o Lage lias didlad) duball i o)) (S (Banle
diily salhe o ggind Al Laslpad) STl o daell dgag il Ghall Bhlie Ols basad Al bl o Caagl)
G (e g Al 4y, (Landsat 1, 7) delibaall HLid Lic) ddleial) il el degene Cajdy Ao giie donslsh)gasn
Jalall il aDA (e e Lap¥) ol 138 Auhy o)) L Jasd) a oLil aayy Jd dibiall oY) eUaall & bl
oalae (e sl peas bl Al audl Spmy 06S0s aul) g e o L3S IS e Alhaiall sl sagall pagll e gyl
o Dlad lyslay 3 al) Jeadl (gsiunay qill 5U8 eaS Lgia A5l 2 Dal) 8 dadlgll ol Lo Lmglodygasnl) JIEY)
AN B aslsbysagall gmsl) e (odid) Jalad) 535 o i) sle gsiue (B LA Aas Bpaa Glade (e
dalaiall 8 dum V) alaall (e aaell ety s lial e gpdall Jalall g aele il elaall sab o) LS oV cilalasinly
Lo 13as saladl oda 3hs Y AlglaeS GllaY) 520 Lo lilaial) cilipall e Gaadyl) dallad) 3yl (o Liany Gaadal ol il
Al Cnaat ) G gapae Lae ¢ Aadayy Ay (e Sl (el M) 3a0a AnSp Gals e il G Us mag
Al Zalaial aslsh)sasenl)

oladd)

[1] N. S. Al- Daghastani, “Remote sensing in geomorphologic mapping and mass movement study of the sinjar anticline NW
Iraq”, ITC Jour., Vol. 1989-2, the Netherlands, (1989).

[2] M. J. Tawfiq and J. Domas, “The regional geological mapping of Dohuk- Ain Zala area”, Unpublished report, SOM library,
report No. 837, Baghdad, Iraq (1977).

[3] Geological survey, “Geological map of al Mosul quad (1/250.000)”, state stablishment of survey and mining, Baghdad, Iraq,
(1995).

b pay oy dadf gl dbbrial) 3 ol ptaial] Lyl i pte 5 0L Ll ity (o> $l 98 1 o gind) prnal] (B ALY Gucidll] CILAET ki, 7 cilall (s Cl [4]
(]990) é\)ﬂ\ ‘dm).d\ dzala B giiia & );ﬂuau ;UL»:)‘ “?’M L
(1989) Gall ceasall dnals ) pdiia yu yiiusale sy “daby — gldf ) — U j e diaio LuigiCipd 30" (52 s2l) (5 )5 Gl 1) [5]

[6] H. S. Al- Daghastani, “Time sequential remote sensing data and the study of morphodynamics in the Saddam dam basin”,
unpublished paper, (1992).

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

T —

316




AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.160  ISSN: (2617-1260)

[7]1 R. A. Zuidam and C. F. zuidam, “Terrain analysis and classification using aerial photographs (ITC)”, Netherlands, (1979).

é\):d‘ ‘d...a}d\ dadla G gdia e iuala M\.u)& “Q,JL”/M/ Qwra/&uéld'/‘)&”w ﬁ%‘j@;ﬂﬂl}dﬁ PO KéJLG O [8]
(2002)

(1975) .Goal calaiy dadls zlall e s CLEAN (3285 dan yic “Lan gl o g0 giadl e 7 ¢ (5 055 53 a5 [9]

A S Aaala Q0 2l Al jrall sl Asac ol 4 Duilal) ggacall Luil) LY 7 (ore i) 5 Gan ) e i) ¢ glali Gaea clle [10]
.(2016)

[11] T. M. Lillesand and R. W. Kiefer, “Remote sensing and image interpretation”, Netherlands, (1979). 3 " Ed. John Willey
and Sons. , New York ,(1994).

[12] J. Adams and R. W. Kiefer, “Active tilting of the united state mid — continent geodetic and geomorphic evidence”.
geology, Vol. 8, (1980).

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

317




AFKjtab Journal for Pure Science -
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.162  ISSN: (2617-1260)

Lwad) 4080 1) o Lalial) ciglal 5l

2 el e G, Dl e sla s
3 daaa lias) dhe sicabe il
Alell Zaalall / S8 Al AS [ Canilly ) Aosvia o
talebshebab@yahoo.com®, ihsan.m.khudhur@gmail.com?
muradramadan94@yahoo.com®

—:gadlall

Jeo Jlie¥) Sl 1381 & Cus Ll (B sagagall Adgall WA e ddee st shals Bl 5 s

C bl AN Jee o das 586 e (D) Lslh ass b el clbliall 5 3l DA (s psadl] LAY

phall 4,0 gy ) 533 Lae Lamall Blha Aaal ey Ll s (b el (@AY ZALal) gyl Gasads W

Apatl) Ayshayll (aseaiy Ll Apsall LA s 256 By5 e K50 1085 asadil] g L) 5015 pe Boasl Bla) s
% 20 s ddsall Ll 5o lS e 5l Y lan dyshll aa lliag A0al 5 S lads ) ga5 Laay Loy o

Al 1Y, el DAY A cilalst)

The influence of climatic condition on the

Photovoltaic cell performance
Dr.Suad Hassan danok !, Ihsan Mohammed khudher 2,
Murad Ramadan Mohammed®
Department of refrigeration and air condition engineering / Technical College of Kirkuk /
Northern Technical University

talebshebab@yahoo.com’, ihsan.m.khudhur@gmail.com?
muradramadan94@yahoo.com3

ABSTRACT

The influence of the climates condition shown by the results which be obtained from the
experiment on the photovoltaic cell in the lap of our department and we got a good results that
the angle of the cell inclination has a simple effect on the performance of the cell, but the change
of temperature of the cell has a significant influence on the efficiency of the cell , As for the
relative humidity, the increase also lead to a decrease in efficiency of the cell and there is a limit
to moisture after it is not affected by the efficiency of optical cell, which is 20%.
Keywords: Photovoltaic cell, Solar cell.
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Time T T Humidity | Solar | Voltage | Pin Pout | Efficiency
(AM) | ambient | surface % intensity \Y/ w w

W/m?
09:00 27 26.5 31 631 15 637.18 | 29.25 | 4.59 %
09:30 25 34.5 28 798 14.8 805.8 | 29.3 | 3.63 %
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10:00 | 24.4 34 31 838 14.6 846.2 | 28.47 | 3.36 %
10:30 24 40 30 845 14.7 | 853.28 (28.27 | 3.36 %
11:00 | 25.7 41.7 30 874 14.5 | 882.56 | 28.66 3.2 %
11:30 26 43 30 877 14.4 | 885.59(28.27| 3.17%
12:00 | 25.7 44.2 28 944 14.6 |935.23 | 28.08| 3.04 %
12:30 | 27.6 42.5 27 915 14.7 |923.96 | 28.47 3.1%
01:00 26 42.3 25 855 14.7 | 863.38 | 28.66 | 3.31 %
01:30 | 26.6 41.1 25 880 14.6 | 888.62 | 28.66 3.2%
02:00 26 40 25 980 14.5 | 898.72|28.27| 3.14%
02:30 | 26.5 41 25 880 14.6 |888.62(28.66| 3.2%
03:00 26 42.4 24 875 14.5 | 883.57|28.42| 3.21%
3:30 25.7 41.2 28 860 14 868.42 | 27.44 | 3.15%
04:00 25 41.5 27 865 14.3 | 873.47 | 28.02 3.2%
04:30 | 25.3 42 28 870 14.5 | 878.52|28.66 | 3.26%
05:00 25 41 29 795 14.2 | 802.78 | 27.69 | 3.44%
05.30 25 40.5 28 770 14.1 | 777.54 | 27.64 | 3.55%
06:00 25 40 27.5 690 142 69675 | 27.44 | 3.93%
43: Dua 49 2-6

Time T T Humidity | Solar | Voltage | Pin Pout | Efficiency
(AM) | ambient | surface % intensity \ w w

W/m?
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09:00 27 27.5 31 631 15 637.18 | 29.25 | 4.59 %
09:30 25 36.5 28 798 14.6 805.8 | 28.47| 3.35%
10:00 | 24.4 39.5 31 838 14.8 846.2 | 29.3 | 3.46 %
10:30 24 45 30 845 14.5 | 853.28 |28.27| 3.31%
11:00 | 25.7 44.5 30 874 14.4 | 882.56 | 28.08 | 3.18 %
11:30 26 45 30 877 14.3 | 885.59 | 27.88 | 3.14 %
12:00 | 25.7 45 28 944 14.3 1935.23 | 27.89 | 2.98 %
12:30 | 27.6 47.5 27 915 14.5 1923.96 | 28.27 | 3.05%
01:00 26 45 25 855 14.6 | 863.38 | 28.47 | 3.29 %
01:30 | 26.6 41 25 880 14.4 | 888.62|28.08| 3.15%
02:00 26 40.5 25 980 14.3 | 898.72 | 27.88 | 3.1 %
02:30 | 26.5 41 25 880 14.6 | 888.62 | 28.66 3.2%
03:00 26 42.4 24 875 14.5 | 883.57|28.42| 3.21%
3:30 25.7 41.2 28 860 14 868.42 | 27.44 | 3.15%
04:00 25 41.5 27 865 14.3 | 873.47 | 28.02 3.2%
04:30 | 25.3 42 28 870 14.5 | 878.52|28.66 | 3.26%
05:00 25 41 29 795 14.2 | 802.78 | 27.69 | 3.44%
05.30 25 40.5 28 770 14.1 | 777.54|27.64| 3.55%
06:00 25 40 27.5 690 142 69675 | 27.44 | 3.93%
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Investigation the inflammatory role of some cytokines, immunoglobulin and

(CRP) in immunopathogenesis of renal failure in diyala province

Mohammed Abdul-Daim Saleh* Alaa Mohammed Hameed Albayati?
1- Prof.Dr. , Diyala University, College of Science, Biotechnology Department .
Abedmostafab4@yahoo.com

2- Assistant lecturer , Diyala University, College of science, Biology Department.
Alaa93moh@gmail.com

Abstract

This studying conducted in diyala province for renal failure patients and started from beginning August 2015
to end of April 2016. A total 100 blood sample collected from renal failure patients after diagnosis by physical
specialist in( Ibn Sina Center ) for dialysis in Baquba teaching hospital according to criteria adopted by the
(WHO) for diagnosis the renal failure disease. Has been the number of males 61 and number of females 39
within the age range 10 — 88 years and collected 50 of blood sample from healthy volunteers ostensibly have
been accredited as group control , has been the number of males 25 and number of females 25within the age
range 10 — 88 years. Used (ELISA) technique for detection levels (IL-6 , IL-18) , and (SRID) for detection (IgG
, IgM) , and agglutination for (CRP). Result of current study expressed that the incidence of disease rate among
males 61% is more than females 39% with no significance different between groups of study for the sex
P>0.05, so has found the age periods 31-50 , 51-70 years recorded a high rate of disease , while the age periods

10-30 , >70 years recorded lowest rate of disease with significance different was noticed between the two
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groups for the age P <0.05. Results of study showed high positivity (CRP) for patients compared to control
with significance different between two groups P <0.05, also the result of study showed high levels of ( 1L-18)
for patients than to control with significance different between two groups P <0.05, while (IL-6) was raised in
patients compared to control with no significance different between two groups P>0.05. So the study noticed
low levels of immunoglobulins ( 1gG , IgM) than to control with significance different between two groups P
<0.05. Conclusions of current study showed that the percentage of male more than female, renal kidney disease
increase with increase age ,high levels of (IL-6 and IL-18) and high percentage of positivity of CRP in renal
dialysis patients, in addition to low levels of (IgG , IgM) in patients than to controls.

Key words: Renal Failure, CRP, IgG, IgM , IL-6, IL-18.
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0% 65.78%

Total 40 76

P value Sig.
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- Al o sanal (CRP) aad daga A (3) a8 g2

&Lyl Adlall A jall 8 sy G [17, 18] cosialall Lal o) il 4 jall geilis ae 4381 gia Capla dlall ) il o

slaaa¥l 4 Jlie (g 50 Jdl) o 5l (CRP)

, el 45 jlie (5 ganll Jral) am e (s Jeliill (CRP) (s <l siase 8 i) ) seda ) Alall Al all ilis & L
il (mye (s3] A gedll Ao Y g il il jely LA L 81 e 2y 3 Ak ) SH i ya ] g asa g ) a5 13a
S (CRP) (x5 ol siasa g Lit ) ) [20] Saaldl €3 [19] Aba¥) 3t (se lels (6) D& 333 (CRP) o .[10] 550
gLl g ¢ Omsle saped) (aledil el 8 Lay SV (e damy Lpany pa e Jal ge Jeliy @lld 5 o jall ) AL € IS5 Jas
el 558 Jsh Gl g ¢ anal) A1 (lidil ¢ Jaaall (e sall Galias) 4 63 ail) e 432l ¢ g ¢ G ) 5 QU (2l yal Y ana
. g5l Jually

o) 5 danlll Alae Loy S5 e el LBMAY) 5 4 53S0l AIA) mdasy adalsi ) (32 ke (e @lld g Laga |y 50 dall ) shall (455l ()
153 ad OV LaS Ll g dpandll LAY CBliinny 4ol )l (8o b oo lld 5 4y lall deliall b Laga |50 (230 @IS [21] Apenldl LA
(CRP) _sd eday 1388 5 gtV aum Jladll o) g Saahs 53 (neutrophil) aall LA adals ) ddalus g0 el 5 clileil¥) s Ll
Lla¥l s gliall 5 (dead cells) 4wl LIS (e 5 (a yall o) e paladll 5 (Immune response) daeliall Llainy) dis e
[22] =l

Lo aay (5 sl Jual) aim el ad)) o 3 Jlelill (CRP) alall skl (455 il siase 51 o I [23] olislal) L)
[24] o all eV p (8l sl L8 L) ulise clamy LS | Gl asa g e

io sanar i lie pg/ml (442.882218.274 ) 551 Jaall (a o (o3l (IL-18) (5 sinn i) dulladl sl 5l guilss il
s el LS () ) Jsanl) 8 e sa LS5 (P <0.05) dibemnl AV 53 (5 53xa G5 pg/ml (296.95 % 129.337 ) 5 slsnd
91,55 ) 5 larall e sana oo & lie pg/ml (130.82 £ 98.120 ) (51U Saall (im s (531 (IL-6) 5 simna g L) Al Al
(4) J3l 3 LS (P > 0.05) dullean) A¥2 53 (s sine (38 lia 0 o K15 pg/ml (37.834

Al 2l (S gana o (1L-6 , 1L-18) ¢ 4 e (4) Js2a

Study group P value
Pg/ml -
Control Patients
Mean 91.55 130.82
Serum IL-6 No Sig.
SD 37.834 98.120
Serum IL-18 Mean 296.95 442.88
Sig.
SD 129.337 218.27
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& L)) Adlall Luhal) 8 ang G [25,26, 27] Gsiall) Labal il Aabpal) il ae 485 oo la Allall Luall) il o
L1 8 5k o2 Aleal) Aleall Alsall G gl (e (IL=6) o) + ol A5)lia (golSI Jidl) ape Joan 3 (IL-6)
& olsinsa ity 0815, Amphall dgaall (peum slaaal) GaladY) 6 4BlES) (Say (IL-6) o) [28] amad) 8 A6 cillaY)
SN Rt G, Gyl By Al o aad (a8 (IL6) G llall lginsdl) ) S . Eiadall JISU abal S Gady alias
LY il (KU Llal 8 58l a1 (IL-6) o) 2S5 30 408V (e agaall @llia [29] bl Jame 53L5) g (IL=6) (10 Lal
301 sl gylaall oleills ulead) mpall Shat 8 2y (IL=8) 5 (IL=6) o) Ll cludyall caaS) Gupm A5l dpass )
Jpt oy 05 Y, Lmss S st Fulee LIS, Bpagyll o pand) oS53 i Lo Ll et ] e 5555400 Jalsall (g apaed) Sllia
ehal Goh e aalil s Cun S 8 (ggalll Juall e Jeae (B (IL=6) 3245 o - (immunodeficient) Leli cphiia JSI)
) ALYy, aalil saly ) Lage 4l Aajall 6 sgedll Jousil) amyad KU digdas Jiial,(Sheu et al.,2009) <) Jue
alga¥) 5, ( chronic heart failure) (ajall il Jid, (hypertension )aaall ¢ L) Jie g9l Jldll (aye A 32501 Jalsall
[26] gl 1 aalus Jalgal) 638 aaan o)) Cus (OXidative stress) sanshi

12, 8] osialill lahal Ll Al il pe 885 Adlad) Auhll il el 38 (IL-18) aalias¥) cpull dally Wl

S @AY Aygall Jalsalls (IL-18) o welana¥l A3lia sl (i) impe Jame 3 (IL-18) g iyl Allall Aol 8 any
Cre sy S I e (IL-18) 0158y (50 Jtil) uimpe 3+ [32] 5aliply a5 Waess ISI Alal o cyfie L DA Laygees
OV [34] S5 285 [33] (o5l Ll Abadld (guii JalaS (IL=18) Jlaxtiad = iy N, [33] (g5l JSdl) oimye (A iy S g &)
35as o wdn A 5D e el Glis a3l G, (90%) e SS) (S8 o0 Jidl (mpe Ganaiil (IL-18) dyasads Ll
- Al ) bl (40 (€2rlY) 380 Jalye 8 (IL-18)

dolidl P e Gl 33 (IL-18) oy WalS 558550 58l (ThT) zlul e (IL-18) gl o [35] Llal asy
iy Lage (ThT) Js¥) Jaail) (o e Lsall 45080 DAY Japiis (he Laili ()5S 28 (IL=18) g lisy) o) . Appladl) delial) IS5 2aial
e sanas A3l (ulmal) Jama 8 olginse £ 65 1) llty Laga (1Y) 12g) dniall Zyeial) UDAT) (sl e bl Zlacia) n 1)
Dinarello ef al., duaplall 4Bl LAY 5 (Th)astll LAY e LelS (05508 5530 Ll 8 Lega hsa 5051 (IL-18) ol LS . 3plandll
Lol dleal) ) 44laiulS (neutrophils) 5 (monocyte) (& sl dais olgise Jlaj Ly (IL=8) 5 (IL-18) ol WS . (2013)

. [36]
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O S S5 palissl malill cayelil a8y g5l Saally Gulad) aayall (196, IgM) 3855 (ol Za duall 3
oy sl pg/ml(39.52 £ 13.54) sa (IgM) 3:S5 o) a5 G o elaa¥) e 4jlie (6510 Saall (e 52 (19G , IgM)
A(5) dsaall 4 miage LSy (P < 0.05) dbbeas) A5 @3 g5ia Gris pg/ml ((85.62 + 21.5) slaaVl e djlia (551 jaall

(985.42 + 182.50) ¢laa¥) pa 4)lin (551 Haall mye s pg/mi(387.60 + 129.42 ) s (I9G) 85 W
(5) sl 8 miage LS (P < 0.05) dilas) ANV 53 (g5ima By pg/ml

< Al e N (IgG , IgM) 4,l8a (5) Joda

Mg/dl Study group P value
Control Patients

Mean 985.42 387.60

Sig.
1gG

SD 182.50 129.42

IgM Mean 85.62 39.52
SD 21.49 13.54 Sig.

oalisil e gan s (Nasr et al., 2009) ¢sialdl lahal ) du)all il ae 4l e dlad) duhall miln cels
s laaaY Al ol Jidll e 5l (IGG , IgM) due liall il gy slil)
Lapsal) psandl Leie iliad 320 (Y sl (o590 Q) oimpe Jima (8 A liall cillpslall 385 Gl (g3m,
B-) sl Ll alaci 2 oalail, el (ool L8l mpe B de liall lid g glal) apiaa oy iy o 58 ) (Uremic toxin)
Gy Aiball claliadl sl ey Jolis ddtiad) Clacind) sa laiulS e bl Glidsnlal) £ ) 8 Y] s g3l (cell
sale) baudis Gl e apal) (gl Jtdll daye Jrme (Ao i) cilidguslal) 3085 (mliasl dlee 6 aalud Gy il g1l
- [37] eriias
dagyaall LAY Ll 5uind L age HVs caely Gl Ala¥) am J3V) e lial) Laall ydiay (IGM) e bl (pdsulal) ()
JL3) a3l . (complement) e Liall aciall Jadiy 450 bl (e dadaaiiall LAY ) daiiy Lxie (IGM) o [39] S5 885 .[38]
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53l I o5 oA B ad ) oy g AIKN Ll Crana (IGM) Gl ise ()55 (o) (S Ll Lyl hnll ) [40]
, [41] (suppress autoimmunity) 453 delial xS, Llal) dia Aleall 3 Zoanda 5)0ems 03529 a1 (IGM) o) gyl S5
[42] sl il Jagsts
(B cell) atl WAl lavis Jule olé,(kidney allograft biopsies) e ) jall 45l cilejall Ala 4 ) [43] el ad
gy allee & (renal interstitial fibrosis) (gslKI DAl Caylilly &) 5all (ad) Jasgsi Al sl ek xa Bilie (55
JH8 (e )€ e aaliil iy dua, ade Adle lgine N Qleall Lasi ) (19G) iy &l e 53le s ,( transplants kidney)
[44] 5yl I 8 2B DAY
Slaliiiuy)
i o) s 70-51, 50-31 dppead) il , LYY ay8) dlead) oA A o) geiias Al dabpall &5l e
s (196G, 1gM) cligive palias) aasl dlldSy, elaia¥l 4)lia ayall M (IL-6 , IL-18 , CRP) cligius ¢ lay) , 4Ll
celaaa¥l 4jlae ayall
Sila gil)
cgsedl Jasll dlee aay5 Jid (IL-6, IL-18, 19G, IgM ) cilygive aaai—1
Lot Q& s (g5t JulaS (CRP) Jlasind =2
Jraall =l (1L 21 IL= (IL-18BP , IL-17, IL-10, TNF-a , IFN—y, [2- microglobuline) lisiua (uld—=3
g3l
- gsedl) Jsudd) ampe sl dipaal Aulyas ( fibrinolysin 5 )(SAA ) serum amyloid A slall sdall culisis s (e il g 15l 2274

(gsadll Jpuiall (mye 3 ((CD4) sacLuall Al LAYy ( CD8) dpandl Al LAY 550 A el draiga Ay el -5
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uadlall
o el dilhe daglie A CYie Dl L laliae (21) 3G c¥ie Dpulua ge LEaY) il <yl
Oo dag )Y ganl) clial) 8 S dagia Alia Hlid) & LS gAY laliad) (e 23] Aillae duluay laliadl)

O gt Ciyelal 5 al @Y Ayl (Tobramycin ,Imipenem , Amikacin , Nitrofuratoin) a,sall cilabadll
cgsand) eLaal) 8 Sl Vel Al Aled sl A aagl) slad) s IMipenem aliad)

Study on susceptibility of Shigella spp. within the biofilm to
antibiotics and compared it to planktonic bacteria susceptibility

Assist prof. Dr.Hager Ali Shareef Sarah Sabah Ghareeb
Uneversity of Kirkuk — college of Medicin- Dep.microbiology

Alisharrefl123@gmail.com
ABSTRACT

Susceptibility to (21 antibiotics) revealed that Shigella isolates were resistant to certein antibiotic
and susceptible to some others used in this study. Also susceptible of bacteria within the biofilm
to (4) antibiotic (Tobramycin , Nitrofuration , Imipenem , and Amikacin ) was investigated, only
Imipenem showed effective inhibition against biofilm.
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daiall
3 gl ol 503 Aaglid) Leias Liedl) 3 Aagiall o Shadie pailad gpall eLiall i Aagiall el
e bl (e (%65) e Jysme sl cLaall () ans 281 5 [1] Ldundl) 3y dagipally 43550 33 (1000-10)
ALl gy lgade s Lo yoli 5 Agenl abiadlly ladlall SHS5 ST ) Jui Loyl 5305 i)

23] el

Clabadl Adg Ji8 s el clpSll sawie saldd 4alil et gl oliall al daglid) il ¢
Ll ool elial) 8 dpagiall WAL ¢ dadl saill ¢ ol cliall b duagiall DAY ) Jpadl) & 4ypall
sai Jane o Lgillad 8 adiad SUSYG Claliae o Jaagd 3 dygall clbiadll gomll sliall Aaslia 8 aalus
Cuws dggall dpdeV) e 55 Y 5 lgal dojun Al Adieall $)a dpagipaldl DAY J8 adiiadh g8 13 dagijall
585 5 sl giae 5 PH, COy , Oy e dalsad) il sa dagliall (891 ) e - [4,5,6,7]0503 (s
Claliaall Ll e 4 dogye e hG L dalsall 038 o) Jaagl 3 ¢ ) ol oLaall A5y Jala Cpaepl
eLial) Jal 3smpall Ayagipndl O ¢ )1 Adsl) salall Jols Alsgns gAY L) e o [8] s Sl
Conjugation 8Y) Lilee Eigan (o Jeusy ML 5 Lmny Aliaia ol (@AY (e il aalgll &5 3 ¢ (gouall
Lagiall Ly Dyl clabiad) deslie o Agpadl 5 s5huiall 2Dl Lilandsy Jin 3 4SSl o
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Abstract

This study was conducted to determine the effect of potassium bromate in some growth,
biochemical and enzymatic parameters, as well as their impact on microbial balance in the
intestines of animals, also attempted to determine their effect of two types of Lactic acid bacteria
Lactobacillus acidophilus and Lactobacillus casei in decreasing the effect of Potassium bromate
to the above-mentioned criteria. These results showed that the effect of Potassium bromate led to
significant reduction in the body weight of animals with increasing the concentration, as the
Total protein, Albumin and Globulin was decreased but did not vary significantly. The results
showed to significant increase in the values of Uric acid, Creatinine and Urea with increase the
concentration. Values of the enzymes ALP, ALT and AST had been significantly increased with
the increase of concentration. The effect of Potassium bromate led to differences in the
microbial content in the rat's intestines, the addition of this material led to sovereignty of
pathogenic microorganisms in large intestinal, Jejunum and Duodenum with decrease in numbers
of lactic acid bacteria. The addition of Lb. casei and Lb. acidophilus led to decreasing the
negative effect of Potassium bromate on the values of all the parameters determined and decrease
in pathogenic microorganisms with increase in lactic acid bacteria.

Key words: Potassium bromate, Lactic acid bacteria, Biochemical tests, Rats.
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ALP = Alkaline phosphatase : AST = Aspartate amino transferase :  ALT = Alanine amino transferase
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Quality assessment of LOWER ZAAB river within kirkuk
governorate using water quality index
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Abstract

Lower ZAAB river is one of Tigress river estuaries, beginning from the IRAQI- IRANIAN
border at Qandeel mountain crossing three governorate ( Sulemanyia, Arbel, Kirkuk) ending its
path in Tigress river at the Shag area in total length around400 Km. Lower ZAAB represent the
main source of water usage in Kirkuk province. In this study three sampling station was adopted
in sampling process( LZ2,LZ3,LZ4) in 2 time sampling per month, 12 chemical parameter was
measured for period 2009-2012 to examine water quality of the river, the lab. Test was done in
Kirkuk directorate of environment lab. The results of this study showed that the water quality of
Lower ZAAB River was within the limits of Iraqi standards (system No.25 for 1967 and its
modifications), the water quality of the river was at grade (good) according to WHO- WQI
WATER QUALITY INDEX. In other hand the result showed no observable value among the
years of study for its quality has been changed over all the parameters.

keyword: Kirkuk, LOWER ZAAB, water quality index
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Spatial Interpolation of temperature Climate Data for Nineveh

Governorate by Using Digital Elevation Model and GIS

Sabah H. Ali*, Layali A. Saber?
'Remote Sensing Center, University of Mosul, Mosul, Iraq
“College of Education For Humanities, Geographical Dept., University of Mosul, Irag

'sabah196004@yahoo.com
ABSTRACT

The present study dealt with mapping representation and the spatial and temporal analysis of the
mean monthly, seasonal and annual temperatures depending on the climatic data of Nineveh
Governorate and the adjacent area prepared by the National Center for Atmospheric Research
(NCAR) at the period (1980-2010). This climatic data model was developed for the fourth report
of the Intergovernmental Panel on Climate Change (IPCC).The mapping representation of the
climatic data was based on CLIMAP results by linking the effect of terrain to the study area
using the digital elevation model (1 km spatial accuracy) and climatic data by using the Thin
Plate Smoothing Spline Interpolation as well as Microsoft Excel and ArcGIS10 3. The final
results of the study found that there are a spatial and temporal differences in the distribution of
mean temperatures in the months of the four seasons.

In Winter months, temperatures drop to ( 0.68-7.34C) and then increase during the Spring
months to reach (11.82-17.97C). In the Summer, mean monthly temperatures are generally trend
to rise to (28.18 - 34.13C). Mean temperatures are also significantly lower during Autumn
months (14.89-20.88C). The annual mean temperatures ranged from (13.90 to 19.93C).

Keywords: Geographical Information System, Digital Elevation Model, NCAR , CLIMAP,
Interpolation.

dadsal) -1
o paibadll @l ()6S LAkl jualial) pailad G dilal) 4uby dila) shliadl 8 2aliad)l cluhall sl Jigs
ol audys slall aly Calide 8 il 580 Ll Laladl alglally a8 e s oo Ayl
Al e aadly el bd sy ()AY Ailaia e gLl ity . Anlie Lalie 3l ) (2 Fld SIS
¢ AY die ey AY Din ey JAY Jeab e ciling LS. (a0 Rdhaa jaalic S Jlall gy Sl o Uil
AN gyl AL peaied) @l B8N agdll I Jpasll da) o cgalall peandl i Jobl ey g e

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

386


https://doi.org/10.32441/kjps.v2i1.170

AFKjtab Journal for Pure Science

Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170

aliall aal gl Byall cilays 2y L [1]400 (30) o a5 8 Clsiad) (e 858 o o 4565 Aul 3 el
dapy o L palial) dlly ploy g 4w gl gy gAY Fldl juabic dEd Gulal) @adl a3 ¢ dalid)
LB 5 0ySH s diygly 5 Albaiall ol mhan ) dualll pusadll g ladY) laie Ga)¥) mlae e dikie Y 3l
s Aadsy Ll 5 Ldy (o)) Loty 3 ghall e Ji Lo ok 5 pall 2] 5 33 e )] s il

L2 5 e pball Jis

Flial alily Gl asd Csendl iy Javogiall aidl adil) Aalial adBY) e gl DG s gsi Adbilaa Sl
3]0 185 s 3)ls s Gala la L) Lagee s ((g5haaall

(s Alaal Ayl Aloadlly dppel) shall oy b gia 8 sl S e Gl ) Eall Al Ciags
Spa¥) gl 3SHal el Sl sageanall 35hall claal dabidl @lld) DA e .(2010-1980) 558l A
zasaill 138 dae) & Gua ((UCAR) (gsall el &lal dpmalall dusgall dnill ( NCAR) (gsadl Cdall ilafy
Lalie husie all day 203 Cum [4] (IPCC) flaall 5oty dginall &yl oSl dinll il Ll Jal (oo
Ll adie) Ll A ya g dgshalls Bilally IS (gAY Fliall jealial @haddl Calslll L35S 43Ul Loga Jybaas
Ldlpall Gloshedl Hlaig (Remote Sensing) JUll uwadll il dauly Slogleall Jilady aen
Glily e sdaldl )l gyl 23l e slaeY) & ua ((Geographical Information System: GIS)
bl Aallaally Jalaill Aty o(aS]) 4slCdl 480 (3 (Shuttle Radar Topography Mission: SRTM) )l
(CLIMAP) =alidl & o« (Thin Plate Smoothing Spline Interpolation) Jliuy) asylay 3)hall culayo
o JLS) il ) g baYly JRAY il b5 A3lS) b dnlagbagal) Ciadl Baag b ok 5 (sl
-(ArcGIS10.3) maliy

Al Agia 1-1

Al ) dilaia L) jealial dials dpdd) culily 520 o Ly 4lSa) lia o —1

Al il Ll slae) 3 CLIMAP zaling lealasinds ddbaall clogleall ool 4yl dueal Gl Ja -2
€5yt Adadlaal

Gl ales SAlagall e sjall Aoy jeaial ALl il Liha bl 8 Zalid) 25kl las) 2y ek -3
ciaaiieeal) Jilasslls

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

e —
387



https://doi.org/10.32441/kjps.v2i1.170

AlFKjtab Journal for Pure Science =
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170  ISSN: (2617-1260)

rdu)al) duajd 2-1

b b Faall @l Aladinly LAY Sl shall dag jeainl ALl el Jhel bl 2Ll L) o —4
Shall dag eaial Jualall el ledily Lebiat Alee Jeuns Laa Jihall o3 Lghac®s 3l cilaslaal) ol agd
EWRECRI

s Aadlae i F L) yoalid Adle Bany WA 21 Ll eLs CLIMAP maliyys Zsall il Laal o =5
sdfpal) Lagia3-1

Gliall e sl Gandl) W & GHEY) peidl oo S Ut meidl Sl duall a3 8 slaeY)
Adhrall laslaal) alais U Qs Clare gan) aladinly Akl Aiplll Clgha (Wl Gl sendly ol
il Joagilly Ganl) JiA £l & CLIMAP zaliys

Al ddhaia -2

, 3" 57 34, 560") Gax S on bl ge goal) Jldll S hrall lexdse (3 st Adablan Jias
Anilae Jadi ALt Alsinal) dikaiall Javesih 138 Lgadsar a5 Uy (°44 25" 5°41 25") Jsh Jhay Ylei (°37
Aliilae Jladl) o Waang ¢ il Aalue (o (%8.13) 4 Lo JSE5 a5 248 (35369,31) i Gnndy dalion (g5
)l Zoha ddadlas Waaatd Ggiall e Wl dayl Adsdlae @380 ey Al Al dyjseand) all ey Ssan
) ezl dad (e oS Addladdl V) aedill o) Al 8 jela LSy (1)adapall BaY o lay) dlsilasg
G (go V) umall elad Jie 3 (Ol ccasSh ¢ Aglaeadl (Ol ¢ jsada ¢ el zlad) ¢ pumall (Jiasal)
3L ¢ lie Al gty . 2.8 (1155) dinbion ilus dlaeall slid jaadly 2.8 (9738) atalue dlus dalbudl)
& Bl Dl #sli Cua dadand) eyl DAL Addladl) e Calidgy ccapa Galad) lally 2lS g
Ll e dpdiy . (Aasie dn0 43 0 30) op Caaall Jusd s (Lasie dp0 84 1 57) G "lagee o) Joad
51l elsal 8 8)ld) dysall colialiaiy) a0 485 dusia =) depual) Altine Lyt Allass ~

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

388



https://doi.org/10.32441/kjps.v2i1.170

AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170  ISSN: (2617-1260)

nN

BN

by ]

A B

T T )

i —

Ayl Aahaia : (1) Ay Al

e o gVl popaill 2y Soa mlandl JISE) g Lgialee daud (goin Abilae UG 1 upladl) 1-2
Ll Gl i s phal) Claa Leiey FLd) jealic leanl 588 jaling aati 1 Jalgall Ga sl o
Abdlaall Gapliai Sy el mhaus gsiwe oo el dun (e Alie (A Adadlad) dalus (0 %13 )l
(8 A e S (Dle (i ¢ Gl lain ) wpf —ird e Al 3 Lt Sl [6] bl 55,
Adpling (Ll (LS5 Ol e (libe le) b gl ) Gd sia — e Jlad sae SIS Lgiay (i)
Wysn Jali Ay Jsgnd) Jolid dasaiall dahaiall Zpally Ll o(2) ddapadl Lal¥ ((all e csliag diloaldl)
L) dagdiall dshidll Jadiiy Agpally 4880 Jogd) () andiy Aaa o8 Gia o o Al duadll Jsed)
cdeasall duzmns ypall ()l duas 1 e e A ol

<3-330-€ s2-3s0e 390E

EJ | E
E LE

il Lgd Aoz ga Aufyal) ddhaia : (2) Aday Al

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

389


https://doi.org/10.32441/kjps.v2i1.170

AFKjtab Journal for Pure Science

Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170

(2010-1980) 53all 4l al) Adkaial (5 giual) g (g pgell 3 ) jad) il 43 Jana gia 3(1) Jsa

;ﬂ, o el el IR R RS R RO S T R i’:‘j S s
19.81| 764 12.86|20.79 28.29 | 35.04| 3489 30.54 2389|1768 1226 7.79 6.06 267 | 34.31877  40.78125
20.91 824 13.8222.03 20.78 | 3643 36.38 | 32.06| 2521 18.79 13.13| 846 | 6.55 140 | 34.31877 | 42.18750
2093 | 8.13 13.86| 2215 30.02 3644 3657 3233 2541 1873 1296 8.26 6.30 98 34.31877 | 43.59375
1956 7.09 1269 2087 2862 [34.76| 3502 30.87 24.06|17.23 1147 6.90 5.16 101 34.31877 | 45.00000
1846 | 6.15 11.60| 19.60  27.10 | 34.01| 34.03 2965 22.67 | 16.11 1048 5.88 @ 4.28 237 | 3571953 | 40.78125
1852 6.19 1162 1970 2718 [ 34.10| 34.12 2972 2274 |16.17 | 1053 | 593 | 4.28 248 | 35.71953 | 42.18750
17.38 500 1049 1865 26.19 |32.87| 33.10 28.88 21.81|1492 9.15 460 2.96 258  35.71953 | 43.59375
1534 315 852 1659 2404 |3042| 31.04 26.97 19.92|1292 7.13 | 2.37 0.99 1006 @ 35.71953 | 45.00000
1456 | 2.81 7.88 | 1559 22.89 | 29.98| 30.33 2590 18.44 | 11.85 6.33  1.95  0.72 504 | 37.12029 | 40.78125 | 9
1421 214 745 1536 2274 | 2984 | 3045 26.04 1844|1152 571 1.08 | -0.24 494 | 37.12029 | 42.18750 | 10
1250 071 599 1364 2083 |2761| 2851 2432 16.94| 1006 4.18 | -0.78  -1.97 | 1098 37.12029 43.59375 1
10.74  -0.82 441 1180 1876 |25.16| 2649 2257 1553 | 868 | 252 | -267 | -3.59 | 2286 @ 37.12029 45.00000 | 12

ELE:. ﬁ!

O ~N AW N =

Jaad) iy dgall -3

Alpgla 5l Alie lily allay goin Aladlas d shall Gilayy 6 olall duhn of AL ally) 1-3
sl Lladlly dpedl) Bhall cilayy Glangia Laldll Labdl clid Jde slde) & clly Géad mls
disuspall Zaglll ( NCAR) goall cadlall sl a1 ihagll 3S5all Ji (ge 52eally (2010-1980) 55l
Agdsall g sSall Lall ahyl) Syl Jal e z3salll 138 slac) 23 Cas ((UCAR) gsall Cadlall Gilall dgmalall
Ol DA e ledsn Log gsi ddailae Jhad 3 bl e slae¥) &5 s ((IPCC) #lall iy dgiaal
O - (ol Sy Jshall Lashd) ddhaall Byl Al Ll (e 4S5 A o dehse clily 3aclE
GSars + Bball Glayy Gllawgiad Lihall Jhally Jlaill (mpl 3l Lalidl 240 Ll s (1) Jsasd)
aad ey Sl (Shapefiles) clile ) (Text files) duai cilile Gty dilaie oY Laliadl clilyl) Juess

ledrant alyall bl dagadag (aped) ilgas Jodall Jashady 4] al) dilaidll

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

390



https://doi.org/10.32441/kjps.v2i1.170

AlFKjtab Journal for Pure Science =
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170  ISSN: (2617-1260)

:(DEM) i gl g igadl :2-3
oy liall ealial AlSe il (N 5253 il pealie g A dagall Jalsadl anl Zpca)¥) Gaplsil am
didh papls phall Claps Loty ple & Fld) jalie JS o 555 (b (o)) gl & cpldll 3ad
Digital Elevation ) 8l g,y GS}J Sle eV & bl ddbie (B el mhaa uplal 3lSkaag
dadal dijyk Jiay say cpadyll b salall Gle mlhias asly )l g oY) z3sal Cigps K4y .(Model: DEM
Sl (e desana Goh oo pulall Lol e el (Say daady ilile JS allaa G Lo Los pa)) whas
aal e Al s ssall o Al dpad )l cleliny) by s bl (e psill 130 Jilady 3ol diaiadll
GlEhaaY) o clild) sda ggindy allall e dawld Ghlie b sagmsall Gupliaill daph e Gloglaall jalias
ciadie] Loy ddais IS ¢ i) Jiey g3 (2) Lo gsind gl i a5 (V) mdan e (X, Y) Al JSU 4K
30 ) dpsd Agl GG Wylaie 4l 49 4 53 ((SRTM30) g5 byl iV zisail e ddlall dufal
alailly Adhaall CUEIAY Ly o sie LS aaly AnlSa) A8 Lails 4l Liy) 40 (0.008333) dalas a5 «(arcsec
Calall A (pe Ulae i) (g leliead 55 485501 Ll 2S5 (g 3p0ka clill) o3a L(WGS84) awseal)
Fladl Al clinkd 4 Lalle z3kal) oda aadind ddle ypary calall PA e . [7] (€020n40.dem.zip)

Ll alailg

Gl Adlall Auhall 8 aadisdly Ledsa Leg duhall dikaidd (SRTM30) )l ¢ i)Y z3sail (3) ddapdl) muass
(68295.92) )i dalue iy g lis)) JelS jia 2483 5 g lin)) JHS jie 81 o s Abidlan b cileli)Y)
el LY e syl ddail) Al S sl JSAN gy WS 128

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

EE,———
391



https://doi.org/10.32441/kjps.v2i1.170

AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170  ISSN: (2617-1260)

S1m

JEYhs @

Uy e—

35°0'0"N

1T FORR—
A o
i~
it []

41°0'0"E 42°0'0"E 43°0'0"E 44°0'0"E 45°0'0"E

Layl) Adhaial <800 £l zagadl o 5)lida) bl ASuid SISl anjsil) @ (3)Aday Al
dardiall claalpll :3-3
sl blead) 2l (ArcGIS10.3) gl e aldie¥! & Auhall 028  8:ArCGIS10.3 zaliy -1
A (-asci) Jxialy Kb Cale dapea VI ((dem)aliey) e bl dakidd ol g @Y zisal disas -
-(CLIMAP) maliys A 4sladiiul
g Sd ol ) (Binary unformatted raster(.fit)) alxicy) 53 dalaie je 45U Sl Bd -
.(Raster)
spally aliall Ball o) AALal KA el £ 1AV, Jial -
zasails Loy DA (e ledle alaie) & ) 4aliad) il (s dadlaal galindl p2sid :CLIMAP aliyy —2
S(-FIt) alaie¥) (o3 dalaie ye AU lile oz lisly Audyal) Aadasal a8l g i)Y
Xy ((addin) dpals Gk oo (CLIMAP)zaliy il (sl malinll 138 aadiul :ExcelMicrosoft maliy -3

el Lena Jalaty Zuals Aipea (3 5acinall cillanall aliall il £y

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

392


https://doi.org/10.32441/kjps.v2i1.170

AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170  ISSN: (2617-1260)

Caldl e Ahyl) dakial eyl oY) zigal adad mjkl melindl axiiul :Global Mapper 13 by —4
.5 dadlas o 5aal (Shapefile) cale e slaieYL (€020n40.dem.zip)

:(Interpolation) Jleiudi-4
Aaladinl (Sayg ULl Aagleall Glial) Ll6 e dgane 23 (g a8 Bagiie DUy all 55 Ge Bile g JlaSiuY)
co L guall Cilyginas (Ailasll Sgall iS55 @ liall ualic @ i) Jie cddhin Cilily Y A5 me e a3l
ings [8]L1Se Lo Lad L Jaii Ll Ao el SIS () 5a (il DU Bl JLeSia) Jaas ) sl )
b e el Gla dag Adhiall Glosbed) ali Glaahd A0S Ol G degad)l @llall aal Jlesi)
O el clay) @Al chsie oo allly L 5l (2) UV a8 o i adieg lgalinas [9]diAL) JleSinY)

(@) e sl a8

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: Kjps@uoalkitab.edu.iq
L

393



https://doi.org/10.32441/kjps.v2i1.170

AlFKjtab Journal for Pure Science =
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170  ISSN: (2617-1260)

Thin Plate  JLSiul say JLSia) e ald g0 o Slas¥) ael) doesi b (CLIMAP) zaliy adiag
Bl aliy A ¢ lays [10] Adauy) Akl daalall & 4seai &5 (g3 (Smoothing Spline Interpolation)
e g 151 o3ag ¢ (Spline) Jlinds ilasy) (Kriging) Juin) oy JLSiud) 138 gany .(ANUSPLIN) 4je
iy (ANUSPLIN) zaliy Giapey oAsihaadl Clagbeall ol Climaly g8 Axild §ypem daddine ciYLSiY)
oepbmll LS cihartll e alaie) Pl e lldy Laliall bl e 43l LAl polandl 438 dglas)
A Aygall e)g) Clane cile i) b Aailall G Gan s Agsall o)) bl Adhaal) adlsally Ay )Y
lelig [11] ddanall ahjaall aigall (i 3 dusg el Aaaiall el ¢ i) = 3sail PIA (e lgileliny) e slacy)
Visual ) 4aly el maliy arecai] (1K) 3850 i (e 4de alaie¥) 2 28 JLSiuY) 13g] 488101 cililaal) e
Historical ) ) dligh dalidl cblbadl Jdasy Zallaad ((1) J&N daa¥) @bl M¥lg 320w <4 (Basic
G Aoyl wpliall ge DB Al legn Y1 Aaliall Lihall #l) 8 dald) dalal) b s (Climatic Data
colbl ks cane CaSilly ALl i) Gigay lat A Lladll 8 Load S Ll s G (10ISY) ladis
depen Wl (IS A5 Haain) Alggnn Lalid) Lihall 2 3 dpanadilly 5yshaal) cilaaall Ve 43,8 ) il
Lahal) dilaial )l g laY) zisal Cale anay Lalid) bl pan g Lu€e calin bl dallad odas

i S (e galipd) ) okl 138 Jinis iy . (CLIMate MAPS: CLIMAP) aul zealiydl 13 e (3lkays[12]

L
Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

EE,———
394



https://doi.org/10.32441/kjps.v2i1.170

AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170  ISSN: (2617-1260)

ArcView, ArcGIS, ) zalull Jd (e malipll 138 e Zaalll cliball alyiul oS [13] (Microsoft Excel)
LAl Lalid) LAl ledaly dAalladly Julasll ! (Edrisi

T macronon Kacel - CLIMAT_CAVC ais

e 3 0 A A TR A n T
= =0 sRRUCCILUNERENEERLS oo
Lln LR Yo peet fomat Joom O Wnedon ty
- & 2076
2 r
»
" fere  mvenge seempenen. deg C -
Movs . Sras meirurs s erpersase, e C — p -
3 -
e Frm i i perens. S C — % =
L} B % wosw —
Oviput GAD prefn, D03 prec DRODAON e rOnS. .
raneg O edure — = ».
racom <
st = P n
| " acoteding % mgaion GREO: 5 -
. B -
| ri 7 acconteq v weler requsements
-z | [ Cose I Fon 30 Mirerurs Wiskes Mol Copocsy (rem) ute
- - . GO CONSTANT- »
- Ready 2 Go Qove -
- [ PO v — - c 5 w % = . “
RN\ Prec /Trmax [ Trn £ tces f Sheeta /. |« vl

CLIMAP galiys 313 : (1) Jsal
Jand) dagia .5

CLIM_MAP.xla) sasall calall Juxiis JuSY) zaliy 8 (Add-INS) la Gy e zeblipll caat 23 4oy
_ S 3l g G T BL N N el pall oy 4

JusSY 3 dalie cilily cale ol 28 diey @lldyg (2) JSEN JaaY (oS zaliy 3 Aledl) cilalaiel) aal o sSa
& S T8 e Sy G NCy v

Jiall ayly cpagmall Jeaall 8 daladl bl e 280l =alinll dals (I il Jlssll ape edaam

(CLIMAP) zaliy & Jeall aiss ¢(ArcGIS10.3) galiy 8 JLSiall dgle DA (o Apaliall clilpll LAl

s WS L ahall hall cilajal Labidl albld) Joa e (Climate Variables) jlaay) A e

oLl (3) Jsal

.
Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: Kjps@uoalkitab.edu.iq
.

395



https://doi.org/10.32441/kjps.v2i1.170

AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170  ISSN: (2617-1260)

_ ____ ___ ____

D = = = B |
vREAL ZREAL STN _CODE JAMN FEB MAR
34.31877 =I19.56
34 31877 e i 1 |po.23
34 31877 Ssiect mepping ‘gj" Te Ry
34 31877 | | Cstevessble = ;- 8 73
35 71953 i 7.23
35.71953 e e A oo 7.09
35 71953 Egﬁmzﬁfﬁﬁ{?]"dm EETE 5.88
35. 71953 Koeppen Classification = I 341
37 12029 Snowe Model = 203
37 12029 st | 1.28
37 12029 o-69
37 12029 o

Excelgaliy & CLIMAP galiy Janii 1(2) Jil

T s ]

18)9¢:0J1 A8LaY! wiilbsgll

N Agrodimatic zoning project, ICARDA |l
Analysis ToolPak | |

Analysis ToolPak - VBA [

Conditional Sum Wizard [

Euro Currency Tools E

Internet Assistant VBA [ |

Lookup Wizard [

Solver Add-in [

Agrodimatic zoning project, ICARDA

Mapping of climatic variables, PET calculation, dimatic similarity
analysis

Jeall B g aall Lalial) wlibal) Judait (Climate Variables) jLAY 345 :(3) Jsdid)
ALYl s e S (gyaally adiall hal) cilayad Rabial) bl Aol s cJenl) mgia 8 Alsyall 38 Gara

el Sl dadles el A G pise Can ¢(4) JSED BaY (.aSC) eVl eyl g i)zl Cila )
() DY) (53 Aaliia ye G Clile by o)l g Y1z 3sad Aaad ) ailly Aalial) iyl

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: Kjps@uoalkitab.edu.iq

EE,———
396



https://doi.org/10.32441/kjps.v2i1.170

AlFKjtab Journal for Pure Science -
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170  ISSN: (2617-1260)

(=) | = - 5 H | o | [3

yREAL  ZR e Ay
34.31877 2 I 27T
24 31877 - VARIABLES @DEH files (ASCIT) ™ simulate chmate shfts T
3331877 ¢ | [ Tavs Fm 448
24.231877 1 TaS 3 nCarasc 3 =0
35, 718953 2 . 1.07
35, 71853 2 -,_"i'! 1.38
35, 71953 - | Erapat GRID pref, BOS5 | ; 59
35. 71853 1C nmmning! MO sortermkon 5 G5
37.12029 5 IS e Trmaan =] T
37 . 12028 E al | s | J 587
A7 120259 1( LA T 5 5o
A7 12029 2z 4] [ | [ Famcy | 4.13

I_ Chmiaan sk, GO I Close I

(-asC) Hsialy a8yl £ L) 7z dgaily Adlial) clibad) QUi 5380 :(4) Jeil
g5 A alile ) Lty il o3 il aigs dieaiial) (ArcGIS10.3) malip @hls DA ey
G ol ol x5y Aalidl Adaylall bl ZhaYly diaall Al ehal @l axy 2y o(Raster)

Shall cilag

: ABlial)y malill) .6

DA I e s AL ) el e Lile)y LolSe (55 Alailaa (b Lyt Bal) cilapal Apeudll i anall Cilias
DA gy iy ~osind) ) Jladll e igad) WIS i 3)all cilays o Aaadls 5 Cam canlgll Juaadll (yonia
(Thin Plate Smoothing Spline ) JLiuy) dahl s, Adbidddl ) Jepad DA GEUEAY) oda
GAJA.&L Aicie Lahal) dshaid doca M) Gupleaill o adiad sl Auhall sda & el Allinterpolation

: ol LS5 (DEM) oai )l g 1Y)

(2010-1980) 58 JNA 5 Al claysl Lygdd) cllaasiall cNaea :

@ L Bhal) syl el illawsiall 3 CUA) @l o) oui ¢ aladl Glayy Jausie Al DA o
Oe Leadl WS i phall Gilas o) Gum A ) el Gay AN sl e bl LilSe (550 ddadlas
@l dpdl Cum e elld b Lega Do hrad) adgally dpa)¥) papliaill Gl Cus gl ) Jledd)
dihie e Ahe skl Olia & cplally Sle @A) Bhall Ge ol Jladlly el jall (g5i0 Adablas Jias

Yy

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: Kjps@uoalkitab.edu.iq

397


https://doi.org/10.32441/kjps.v2i1.170

AFKjtab Journal for Pure Science

Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170

Gum LeSles sl limitially &Ll olai) aand b Al Judlass ladine (o Ler Jaimale iy 31 gl )
& Al soghall Gailadll 3 ol ala)l Badl dldlad) b Ghball dngall Ghlidl ge sVl & LS
IS W yBls ety e gogla laitipeS Jam Laygy Gl Jlially DU (e Limey LAY Aagis ollyy diaidl)
el Bhall cilayy ilhagia b sl (5 54 ) Liball s Akl TAL) (ailad)l e mols
o st Abdlas da Qe dgall i alall sladY) e QIS Al sedll JSI Gl aad dum cgsi0 Aladladd
Jarey gsi Abdlae A plall clays Jangie 8 sl el iy S jed pimy Cum ¢ @l — G — Ol
ad (05 31,30-25.66) chwim e 4y & ¢ sl e (0a 35,52-28,88) 5 (0:35.58-29,64) 7l
s B ((21,15-15,04) V) o 4l & (24,32-18,31) U 4l & (0. 28,89-22,36) Jsb
(057,33 =1,85) Js¥) 08 sei & ¢(0a 10,29-4,65) oluss ses & ¢(0a 12,91 =7,20) G oy
540-0,24) 3 e ad & (0p 5,61-0,57) S8 0508 ses & (0 7,34-0,68) blus e 4y
Slels Ylas lasall slad Gl oyl ol dbddly 5l b dghall Sl B Jis dus (0a
oaliail dllia o e ge oz ladly jumall olialy Ay ddadlaall (e dysiadl ehal) 3 dphall cilaal
gl iy G g V) dale oy L) el alaes b jlais Jas ddhie 8 5hall Cilayy Jaugie 8 s

[14] (51460) Jlais J

(2010-1980) 55l JNA 5l cilaal Aluadl) il sial) ¥ s sl

oy lhgia o) (i (6) Aol b Aaamsally Gysiadly duleadll all Cilays llgia dub P e
G apa V) 380 e gl Caall s Geadll Al @t pe el GRliaVl 8 Al gl
Lassia 4 b)) dasadiy all Sy a5 5 (2 6,75-0,68) 2ol G+ l) Josd 3 Bl Cilajs paias
Shall s Jaugie (ol el Joad P U (o 17,97-11,82) mshit Cum gl Joab 3 5iall G
el Coaill (o Bawise uadll Al lath Gl 3ay ¢ ( 34,13-28,18) zobss cum Wagale leliiy) Jas
—14,89) zshi an Cipall Juad P eV e Uagale Lalias) 3 da)s Glangie daiis Olajdl laag

a9V 58 (e asial) Caal sad LiSa b ouadll Apallll AS)all 50 el Sal (5 20,98

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

e —
398



https://doi.org/10.32441/kjps.v2i1.170

AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170  ISSN: (2617-1260)

O Ll A we o(p 19,93-13,90) ingli g5 Adidladd dgiad) 3all days cllavgiall Ll Ll
dailad) e Al e BaY) e spha ey et s ddailadl e dugindl o 1aY)

— s 1y Yo
s 2, 1550 — 10 1y
— A
$ -~ s
e e
o S
9481148 ] mEEa

o |mmiss-124
12411321
1321 - 1408
11081498
[11498-1580
N R
%-1572-1“.‘9

I AZVE A300E MO0E

5 | m—ys g
L .
!li.t‘..uu\{,n
e
.

H

o 116301831
| 1831-1022
1922-2000
2000-2080
2080-2165
2A85-25
08)-B3
BN-UY

| ze-26
| |mzs-mm
WE-00

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

e
399



https://doi.org/10.32441/kjps.v2i1.170

AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170  ISSN: (2617-1260)

: — s ’ — 1 s
w— 1l syl
’ e ’ R
oo =

z

gl 4 [z -

[2757-2980 li [12760- 2084
| [mmes-0n )
07 -3152

[ 3122-3231

Bl=—idyis
1y
e
P
e

I
g|[11281- 1504
I 15.04- 16.00

—y

4 g

A200E B00E

(ds¥) CisilS — pad) DU Bl clays cllagia 3(5) AdayAd)

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

400


https://doi.org/10.32441/kjps.v2i1.170

AFKjtab Journal for Pure Science
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170  ISSN: (2617-1260)

—y g
P Lul_-\ i
A
’ P
[

slal had
rell13e-0

36°0°0"N

| |mos-ns
[ 1356 - 1463
13- 15

21 4500
Yy
e 44 4y
w4l 4y
M i i
’ A i
S
=) $
= mE
] wwia : T ja
[]1268- 1489 3 [ ]2588- 2818
I 14.80- 587
I 1557- 1568
([ 16.68- 750
W7 50- 8.4
[C]1834- 1919
o |2 [me-20

s [m2w-239

Agsiadly Al 5 al) cilaa il gia 1(6) Aoy Al

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

401



https://doi.org/10.32441/kjps.v2i1.170

AFKjtab Journal for Pure Science

Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170

alatitwy) .7
b b WS clating dla J Al cliags
Gilapal Laliall Sl Aallad (Thin Plate Smoothing Spline Interpolation) Jliny! dgyyla alasiul o) -1
2 el (CLIMAP) zaliys (e dsdpl dilaiad eyl £ i)V g 3saily Aliae dpm ) Gupliail) pe Wiiley 5yl
ph Slasly Pla e Auhall dshid dpgaally ladlly el Blall Glayy Glawgial JLiAN Jiall 8 dlld
-(ArcGIS10.3 zaliy) ddhaall cilaglaall
Wiee AU Gunill Gililaes aladind Ll Gl w58 Celaly )l A Sl sisall Jalgall aaf e Gl of 1
% b Agygpeall HLaaY) Lalaid AglSall adlsall coleliny) bl b oS (1) AalSa) 2821 3 )l g Y]z dsal 4
.(continuous surface) 3 xiue il sk zh3A) 85 (CLIMAP) by
G el clay B K il ) Jledl) s lgad) LS g5 Aablaal Gy V1 aplaill b ikl o) =2
Abdlaall e (@A) A Ak e shall Glayy Glaugie ad (& ) il & el
Gl Gla ) SpaV) bl el Ay Waolae) & gl &Ll by sae s duadlal) alial cillaliny) culaef -3
ALl @il Jid Alad il ((IPCC) #lall iy dyimall Adsall e Sall Zinll il g5l Jaf e (NCAR) gsal
S Asaae dla 8 Laliall cluhally Gisad) b S bl o3a e slaie ) (Sayy (gsin Adilas b 5yhall il
Gusal) o) Clhaa e dadal) Laliadl Glld) e Jpnal) dgna
Jsai = b & glin) el (2010-1980) a5l A (5510 Aladlae A 3)hall Cilajal e dl) Glawiad) Cilas 4
¢ 35,5-29,64) zol5 Jaray s Addlan & 3)hall Gl laugie (B ol o) Gy S5 el yimy Cum ¢l -
& Aphall el el @alS Cua (0 2 31,30-25,66) chos e 4l &« Il e (0 35,52-28,88) 5 (0
ozledly umaall ¢ lialy Alidially Aadlaall (e dpgiall ¢ 13aY)
=0,57) S 88 sed & OIS (2010-1980) sl 8 5)hal) oyl (g Jamssie 3ol 43 ) aadl il 5050 =5
dihie b 5)all Glay Laugie 8 o oaliss) Gl o dasde we o(0p 5,40-0,24) 3 s 4y & (04 5,61
(521460) lais dos ) 3y Cus @ LVl dale a2l el alana 8 jlai das
oy fas &5 (04 6,75-0,68) bt Cam o lidll Jumb 8 5yhall oy Jawgia palids) milil) yedild cllad Ll -6
O Caall Juad P W ¢(0617,97 —11,82) zshis Cum aull Juad (8 Bhall das hagia (b b)) diass ))al)
Lalasl s)hall dapy Slavgie Jawds o 034,13-28,18) #obi Cua Wagale lel) Jaud 3yhall Slays langia
(0 520,98 ~14,89) z5hs5 cua Capall Jead P& e anas Uaale
) o L 2 ge ((0a 19,93 —13,90) csgliib (5515 Ablaal Gysiadl 5l dayy il siad dgwally Ll =7
Adsdlaall e Adledl) e e siha clays o Laws ddsdlaall (e dugial)
aluagil) .8
dapsall LAl bl a5 DS (e Ulad) lubpall Dl Gfaldl e dysall #1580 Zalal) Liggll (5l 5550 —1
bl oda e a5 ) Afiall il A e Al Agdde Fadd (e 4 Lo Al

P,
Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

e —
402



https://doi.org/10.32441/kjps.v2i1.170

AlFKjtab Journal for Pure Science -
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.170  ISSN: (2617-1260)

Al ) sy gyl okl 1) adindl e (sball Zealidl ) ol A am) SIS eLi) 2
Ly s dplifinnall

o gy Aalidl ) Clalaty aaiilly Qs seayll b Leahatind (€ ) bl Ralid) clasled) Jols -3
8yshall Ciliaallls L) Glosheall alas Cilinaly Letas sladl) 13gn 3)slaiall Cilbaalll Ao Gl fpadine Cilial) ays
Al bl Jdatl

iy ohady (e UK Alia A el ¢ ALl il ¢l Ty sLaa¥) sal -3

pads yiSly L8 4l Glgie o & dluali 4e) Glgiue o ALl bl s s diia) augll -4
el cllailas b UVl 8l il kel ol sl g il i) 5yghaa (5 il

el ) ey el L) iy e slie Yl AL yuly Salid) cblad) Qs i assill 3y5 508 =5
oAbl il Al dpe Sall A sall Al U8 (g Badinallg 485 padll

laall
a7 Al gy Ane clgiad ol 5 A Wie ciliall Gigiu ghatuly Ghal) Sy Lia) Judladl diad € (IS jumd sl (S 5 e cala o g [1]
39 L .7.2006

emsal) faala Al TS Kdiall aad (pie ) 55560 Gl gl B shonall (Shlially i Aliblas (b 85k cillinal ZALiAl) Alall Aijlsally Aslad) Aisall rene puln sund [2]
2504=,2010

297 e 1996 ¢alaiy 32 saall Alyal) ddhaal) Lmaall Ao ¢“Guagall Apsal dmiagall Ldaal) pailadll (yes 7Sia ¢ Sliall [3]
[4] http://gisclimatechange,ucar,edu/gis-data, accessed at : 12/10/2017
19 U= 2001 cJeasall daala A il) BIS Adhrall sl ((3)pkia ) piieale Al ¢ ot Aiblaa B Ldgal) slial) pailad A alia du S8 (Gua Cugaa i [5]

cJeasall Gnals (Aplad) psbell Gyl IS cidlial) and o Bypkia ) ohsiSo Angyhl ¢ “gsis Alas B alal) A o Ul Agali o AAUA) cliil) ) “ike ahe J& (gl [6]
14 4= 2017

[7] https://dds.cr.usgs.gov/srtm/version2_1/SRTM30.

[8] Sluiter, R., “Interpolation methods for climate data, literature review*, Intern rapport , KNMI, R&D Information and Observation Technology, De Bilt, 19
November 2008 Version 1.0, 28P.

[9] Colin, C., “Interpolating Surfaces in ArcGIS Spatial Analyst“, ESRI Education Services, www.esri.com, Pp.32-36, July-Sept.2004.

[10] Hutchinson, M.F., “Interpolating mean rainfall using thin plate smoothing splines, International Journal of Geographic Information System¢,
vol.9,no0.4,Pp.45-67,1995.

[11] Hutchinson, M. F., McKenney, D., Lawrence, K., “Development and Testing of Canada-Wide Interpolated Spatial Models of Daily Minimum-Maximum
Temperature and Precipitation for 1961-2003, Journal of Applied Meteorology and Climatology, vol. 48, 2009, pp. 725-741.

[12] Pauw, E. D., Saba, M., Ali, S. H., “Mapping climate change in Iraq and Jordan, International Center for Agricultural Research in the Dry Areas
(ICARDA) “, working paper 27, www.icarda.org, 141p.,2015.

[13] Eddy, De. P. Felix, P. (2008). “CLIMAP: A Tool for Mapping Climatic Data. International Center for Agricultural Research in the Dry Areas (ICARDA)
“. pp. 1-70.

[14] -Fakhri, D. S., “Hydrology of South Sinjar Plain Northwest Iraq“, Thesis Submitted for Doctor of Philosophy of the University.

Web Site: http://www.isnra.com/ojs/index.php/KJPS  E-mail: kjps@uoalkitab.edu.iq

EE,———
403



https://doi.org/10.32441/kjps.v2i1.170
http://gisclimatechange,ucar,edu/gis-data
https://dds.cr.usgs.gov/srtm/version2_1/SRTM30
http://www.esri.com/
https://researchers.anu.edu.au/publications/18742
https://researchers.anu.edu.au/publications/18742
http://www.icarda.org/

N

AFKjtab Journal for Pure Science =
Issue 1, Volume 2, October 2018 DOI: 10.32441/kjps.v2i1.171  ISSN: (2617-1260)

AGA-SVM ) lsa aladialy Lassslll ciliby ciduad gyl

Applying of Classification Leukemia's Dataset using
AGA-SVM Algorithm

tana o daae puald o jas 30
omarsaber79.0s@gmail.commouhamed milan@yahoo.com

Jasall Aaala/ sl fly cipualall psle duls

oaidlall

o~ (Data Classification) il casas dlee 4 4yy5 5l (Features selection) <) [laa) dllis 2
haa 1€ ULl o3 paa S Ladie Lagiad Caitaill Lol Ayl 50U€ aand 3 5yl Lpaa Y1 b Sl
O Lngs(AGA_SVM) dajite daa)lsa alasinl &5 3 Lcliall e sadied) (leukemia) LesSsll cibly Jie
Support Vector ) aclall asiall 4l dus ~o (Adaptive Genetic Algorithm) aaeall daall dua))lsall
High-D Patterns ) aadl el Lla¥) elad e cilill) Jyenty Alaead) Liall duylall a5 3 o(Machine
Caieail) dileal AUy 3y pual) il maad JaY (Low-D Feature Space) ;hlsll (alsall cld ) (Space
(%100) <lS Cageaill A o)) LaSsll @lily Lo Gabail) DA (e Gy pelall asiall A 458 PUA e g5 S
sae & clbal Al dalieY) 48k e 455 (AGA_SVM) dajisd) dilall dually Hlaa¥ly oyl eylal
Apalsie W) 45y Hlall e 4l A el 43y ylall 30li€ e Jay Les cciimi s

Abstract

The selection of the necessary features in the data classification process is of great importance in

determining the efficiency of the technology used for classification, especially when the size of
such data is very large, such as gene-based leukemia data. A proposed algorithm (AGA_SVM)
was used between the adaptive genetic algorithm (AGA) and the support vector machine (SVM)
technology, as the modified genetic algorithm converts the data from high-dimensional patterns
space into low-dimensional patterns space for the identification of the necessary features
required for the classification process, which is done through the support vector machine. The
application of leukemia dataset showed that the rate of classification was (100%) for training and
testing for the proposed method (AGA _SVM) compared to the classical method that was
mistaken in several classification cases, indicating the efficiency of the proposed method
compared to the normal method.
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