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Abstract

This study aims to identify the most important reasons leading to the low level
of achievement of students in the middle school in mathematics from the point
of view of teachers and students themselves within the city of Algala. Where the
study relied on the analytical descriptive approach, which is best suited to the
subject of the study and its objectives, a questionnaire was prepared for students
and teachers to measure the reasons for the low achievement of students
in mathematics. Both questionnaires consist of (12) questions representing each
of the possible causes of low achievement in mathematics. The study was
applied to a sample of (385) students and all mathematics teachers in the target
area. After the application of the study and the processing of data using the
statistical program (spss) the study reached a number of results, these are the
most important of them from the point of view of the teachers: these are the
most important of them from the point of view of the teachers: the lack of
proportion between the current curriculum and the time period (the academic
year), the presence of large numbers of students in the classroom, the lack
of appropriate educational means for the modern curriculum, the failure
of parents to follow their children's performance, And the students see that it is
one of the reasons for their low level of difficulty in the current school
approach, focusing on giving assignments rather than collective solution to
mathematical issues in the classroom, and putting math quotas at the end of the

course schedule.
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Abstract

The study aimed to extrapolate literature and analyze previous studies in
the field of performance evaluation to define the process of performance
evaluation and its role in measuring the performance of the organization
and identify the traditional performance measures and its role in the
evaluation process, which focuses on the use of financial indicators only
and the shortcomings in traditional measures of performance in the
modern environment and highlight the importance of integration
Between financial and non-financial performance measures to achieve
goals, The study concluded that the performance evaluation process is
necessary because it enables the institution to provide a quick picture of
the current activity of the institution and compare it with the objectives
that were previously determined. Moreover, the process of evaluating
performance using financial measures only is not sufficient in light of the
rapid and successive changes and developments in the modern
environment , Because business organizations in the traditional
environment focus on the preparation of the estimates of the
organization, and then comparison between the planned performance and
actual outputs, but this comparison does not achieve the desired benefit
because of ignoring the variables of the external environment, which
negatively affects the capacity And the study recommended the need to
develop performance measures so as not to be focused on the financial
aspects only, But also on the non-financial aspects as well, in accordance
with a comprehensive framework that reflects the organization's activity
and gives a clear picture of the extent to which the strategic objectives
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are achieved. It is no longer possible to limit itself to traditional ways of
evaluating performance. In order to ensure the growth and continuity of
the Organization in the performance of its work, as well as the need to
involve the decision-making staff, as the staff are better able to identify
deviations and suggestions to correct them because they are in direct
contact details and microcosm in the work environment, and the
preparation of training courses for Training managers and employees on
how to apply methods and modern methods of assessing performance.
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Study of Carpel Tunnel Syndrome in Al'assabiea region
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Abstract

The aim of this study is to recognize the distribution of carpel tunnel
syndrome cases in Al'assabiea region. This study has been done at the
period from January — March 2015 in Al'assabiea general hospital. The
data has been collected by a questioner that given to the hospital patients.
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The cases were 24 persons, 2 males and 22 females. The percentage of
the cases between male to female were 8.3%- 91.6% respectively. The
results showed that the most diseases combined with carpel tunnel
syndrome (CTS) were diabetes 58%. It is more common in females than
in males, with average percentage of years, 20-30 years was 12.5%, 31-
40 years was 41.6%, 41-50 years was 29.1% 51-60 years was 16.6%. The
study also focused on histological aspect of CTS. Surgery for CTS was

the suitable method.

3
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Abstract

The aim of this study is to investigate the difficulties of utilization of e-
learning at Asabaa High Institute for Sciences and Technology as seen by
Teachers and Teachers assistant. Also to know the impact of the institute,
gender, specialization for the teachers, as well as to assess the impact of
students’ educational level. Used in this study, the researcher and
descriptive analytical approach, the study sample consisted of (23)
teachers and (16) teachers assistant from Al’Asabaa high institute for
sciences and technology for the academic semester spring 2018. Sample
was selected from sampling frame using stratified random sampling
method. Data collected by (a Questionnaire) was built by researcher to
measure difficulties of employing e-learning in high institute for sciences
and technology as seen by teachers, SPSS used to analyses data. Validity
and reliability of the tool were verified and the study results showed the
following: the institute face difficulties to implement e-learning and those
difficulties reached 73% from the point of view of teachers and they were
ordered as the following: difficulties related to the infrastructure 83%,
difficulties related to the institute administration78%, difficulties related
to the students 75%, difficulties related to the technical support at
lectures classrooms 68%, difficulties related to the experience in the field
of e-learning 59%.
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Abstract

According to the importance and applications of complexes in different
sectors, this study aimed to preparation sodium salts of amino acids
complexes by using 2,6-diaminopyridine as a ligand. The reactions of
cis-[Pd(dap)Cl;].H,O with the sodium salts of the following amino acids
have been investigated : L-cysteine (cysH2), L-tyrosine (tyrH), L-
phenylalanine (pheH), L-aspartic acid (aspH2), L-alanine (alaH), glycine
(glyH) .The following complexes have been isolated:
Nas[Pd(dap)(cys).Cl] .2HCI.3H,0, Na,[Pd(dap)(tyr).Cl4].2H0,
Nas[Pds(dap)(phe)sClg], Na[Pd(dap)(asp)]Cl.1.5H,0,
Na[Pd(dap)(ala)Cl;].HCI.H,O, [Pd(dap)(gly).].3HCI .The isolated
complexes have been characterized by their elemental analyses,
solubility, conductivity measurements, IR, electronic absorption and **C-
NMR spectra.

Keywords: Metal complexes, 2,6-diaminopyridine, Amino acids,
Characterization.
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Nas[Pd(dap)(cys).Cl].2HCIL.3H,0, ddisa cilstes cos e

Nay[Pd,(dap)(tyr).Cls].2H,0, Nas[Pds(dap)(phe)sClg],
Na[Pd(dap)(asp)]Cl.1.5H,0, Na[Pd(dap)(ala)Cl,].HCI.H,0,
Na[Pd(dap)(arg)CI2]. HCI.
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1.Introduction:

Metal complexes play an essential role in pharmaceutical, agriculture and
industrial chemistry. Transition metal complexes with aromatic N-
heterocyclic ligands have received great attention due to their interesting
structures, importance in photochemical, electrochemical and
photophysical reactions as well as their catalytic and biological properties
[kumar et al; 2009] Aromatic compound or their metal complexes
catalyze reactions on oxygenation, hydrolysis, electro-reduction, and
decomposition [EI-Qisairi; 2007]. They shown antibacterial activity
against Escherichia coli, Staphylococcus aureus, Bacillus subtilis, and
Proteus vulgaris [kumar et al; 2009,Nisinaga et al;1988, Xi et al; 1987] ;
show antifungal activity against Candida albicans, Trichophyton rubrum,
Aspergillus niger and Micosporum gypseum ; Showed inhibition against
Cucumber mosaic virus [kumar et al; 2009]. Amino derived with
aromatic and heterocylic amine possess high activity against human
tumor cell lines. complexes shown antitumor activities in vitro and
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inhibit interaction to K B HCT-8 and BEL-7402 tumor cell lines. [Zhao
et al; 1998]

Ligand, a metal surrounded by a cluster of ions or molecule, is used for
preparation of complex compounds. [Dhar & Taploo; 1982] It seems that
2,6-diaminopyridine (Figurel) is one of the ligands that has received
considerable interest. This ligand combines the properties of both an N-
heterocyclic and a primary aromatic amine. It has three coordination sites
[Cotton;1999, Greenwood; 1998] as shown in Figurel.

D\

=

H,N N NH,
Figure 1 . Structure of dap

Diaminopyridine are important class of organic compounds, mostly used
for synthesis of dyes, cosmetics, drugs and explosives. 2, 4-
diaminopyridine was used as pharmacological agent for muscle relaxant
used in anesthesia and it can increase the neuromuscular transmission in
certain disease conditions. Additionally, 3, 4-diaminopyridine was used
as a drug for the treatment of Lambert— Eaton syndrome (a rare
autoimmune disorder characterized by muscle weakness) and also
prescribed for multiple sclerosis [Trivedi et al; 2015]. Moreover, 4-
aminopyridine a pyridine derivative was used for K-channel blocker in
axonal membranes, and also to prolong the nerve action potential
[Trivedi et al; 2013]. 2, 6- Diaminopyridine (2, 6-DAP) is used for
synthesis of hair dye and energetic compounds [Naixing; 1993]. Besides,
it is also used as intermediate for the synthesis of epoxy curing agent,
polyamides, and preparation of analgesic phenazo- pyridine
hydrochloride. Further, it was reported that amino pyridine and
diaminopyridine are present in many biologically molecules such as
folate, antifolate drugs, and cytosine derivatives [Trivedi et al; 2015].

The compound 2,6-diaminopyridine (dap) a suitable ligand for
palladium(I1) which shows preference for nitrogen-donor ligands and for
square planar geometry [Cotton;1999, Greenwood; 1998]. [Maghairah;
1993] reacted dap with metal ions such as Pd(Il), Rh(llI), Ir(IV) and
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Hg(ll). In 2004, Mhaidat investigated the substitution reactions of cis—
[Pd(dap)Cl,].H,O with the following ligands : SCN’, CN", N3,thiourea ,
4,4 -bipyridine, 8-aminoquinoline, imidazole and oxalate. In 2007 ,
El-Qisairi and co-workers prepared and characterized some complexes
of dap with Pd(I1), Rh(IIl) and Hg(ll) and studied the bonding modes
of 2,6-diaminopyridine through *H- and *C-NMR. It is well known that
platinum and palladium complexes are of biological importance due to
their carcinogenic activity and interaction with DNA[Zhang; 2011].
Recently, Pd(Il) and Pt(Il) complexes of some Schiff-base ligands
derived from S-alkyl esters of dithiocarbazic acid have been found to
exhibit high cytotoxicity against leukaemia and ovarian cancer cells
[Zhang; 2011]. Amino acids are the building blocks of proteins
[McMurry; 2004]. They contain both basic amino and acidic carboxyl
groups and exist in aqueous solutions primarily in the form of dipolar
ions or zweitterions as shown in Figure 2.

O
7 7
R—CH——C\ — R—CH——C\
lllﬂz OH NH; O
@) (b

Figure 2. An amino acid : (a) uncharged form (b) zweitterionic form.

As ligands, amino acids act as ambidentate so that they can bind through
(S,N), (N,0O) or (S,0) donor atoms. Due to the acidobasic behaviour,
amino acids are considered as ampholytes which means that with the
negatively charged —COO- group or positively charged -NH3+ can
behave outwardly as acids or as bases. Amino acids can act as
coordinating agents through their amino (NH2) and carboxylate (COO-)
groups [Wang et al; 2006]. For sulfur-containing amino acids, the SH
group confers a more versatile coordination activity toward heavy metal
ions. The —SH (sulfhydryl), -NH2 (amino) and —COO- (carboxylate)
groups are the possible coordination sites for the complexation processes.
Sequestration of toxic heavy metalions and obtaining safer drugs or
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antidotes for metal poisoning [Ganguly; 2003] by complexation is a very
promising field.

Ban Saeed; 2012 has prepared mixed-ligand and bis-chelated complexes
of Pd(I1) with the anions of the amino acids using both cis-[Pd(big)Cl;]
and cis-[Pd(PhCN).Cl;].H,O as starting materials. The substitution
reactions of cis-[Pd(biq)Cl;] with some of the amino acid anions afforded
the following complexes : [Pd(big)(gly)]CI, [Pd(big)(ser)]PFs.0.5H,0,
[Pd(big)(tyr).],  [Pd(big)(tyr)]PFs.H.O,  [Pd(big)(phe)z].  2.5H:0,
[Pd(biq)(phe)]PFs.H,0O, [Pd(big)(ala)]Cl.1.5H,0. These complexes were
characterized by conductivity measurements , IR, UV-visible and *H- and
3C-NMR spectral measurements. Zaghal and co-workers 2001 have
been working on the synthesis and characterization of transition metal
complexes with N-heterocyclic ligands. The substitution reactions of
some Pd(Il), Pt(Il) and Rh(Ill) complexes have also been investigated.
Moreover , the catalytic and biological properties of some of the isolated
complexes have been studied [Kanan; 2002, Qaseer; 2006]. Therefore,
this work was undertaken to investigate the synthesis, reactions and
characterization of the 2, 6-DAP with amino acids sodium salts.

2-Experimental:

2.1 Materials

The solvents used were analytical reagent grade and the ligand 2,6-
diaminopyridine,  (CsH7N3), L-phenylalanine  (CgH;;0,N) and
palladium(ll) chloride (PdClI,) were from Fluka A.G, Buchs, Switzerland.
L-Glutamic acid (CsHgO4N), L-glutamine (CsH;oN2O3) and L-cysteine
(C3H70,NS) were from Park, United Kingdom .

Potassium bromide (KBr), benzonitrile (CgHsCN), L-tyrosine
(CgH1103N), glycine (C,HsO2N), L-alanine (C3H;O;N), L-serine
(C3H70O3N) , L-aspartic acid ( C4H704N ), L-asparagine (C4HgO3N,) and
L- arginine (CgH140,N4) were from BDH, Poole, United Kingdom. L-
Threonine (C4HyO3N) was from Sigma, U.S.A . The starting complexes
cis-dichlorobis(benzonitrile) palladium(ll), cis-[Pd(PhCN).Cl, and cis-
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dichloro(2,6-diaminopyridine)palladium ~ (II)  monohydrate,  cis-
[Pd(dap)Cl,] .H,O were prepared as described by [Girolami et al; 1999].

Preparation of cis-[pd(PhCN),Cl;]

A mixture of PdCI, (0.50 g) and excess benzonitrile (20 ml) was heated
to about 100°C until PdCI, dissolved. The resulting red solution was
filtered while hot and the filtrate was poured into low boiling (40-60°C)
petroleum ether (200 ml). The light-yellow precipitate formed was
filtered off, washed with light petroleum ether and then dried under
vacuum at 35°C.

Preparation of cis-[Pd(dap)Cl,].H,O

A methanolic solution ( 10 ml) containing 2,6-diaminopyridine (0.07 g ;
0.66 mmol ) was dropwise added to a filtered methanolic solution (10 ml)
of [Pd(PhCN),Cl;] (0.25 g ; 0.66 m mol).Turbidity developed
immediately . The solution was stirred for 4 hours. The orange
precipitate was filtered off, washed with methanol and dried at room
temperature.

Preparation of complexes:

The starting complex cis-dichloro (2,6-diamino pyridine) palladium (1)
monohydrate (hereafter referred to as complex A) was reacted with
the sodium salts of the following amino acids : L-cysteine (cysH,), L-
tyrosine (tyrH), L-phenylalanine (pheH), L- aspartic acid (aspH,), L-
alanine (alaH), glycine (glyH). All of the isolated complexes were dried
at 40°C. They were obtained by the following general procedure: A
concentrated aqueous solution of the sodium salt of the amino acid
(0.039 g, 0.32mmol) and NaHCO3(0.027g, 0.32 mmol)] was added
dropwise to a stirred suspension of complex A (0.10 g, 0.32 mmol) in
deionized water (20 ml) . No immediate change was abserved. The
reaction mixture was refluxed at 65-85°C for 12-18 hours. Upon stirring
the reaction mixture was then filtered and the solvents were evaporated
completely under reduced pressure . The precipitate formed was washed
well with ethanol, acetone and diethyl ether by centrifuge.
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2.2 Physical Measurements

The elemental analyses for C, H ,N , and S for the isolated complexes
were run by the Jordan University of Science and Technology
Laboratories. Melting points were determined on an electrothermal
melting point apparatus and were uncorrected. Conductivity
measurements were carried out on a BC 3020 digital conductivity meter
at 25 °C using 1x10°>M solutions in water. The infrared absorption
spectra were recorded on an FT-IR Tensor 27 spectrometer, Bruker
spectrum 2000 over the range 4000-300 cm™. Potassium bromide pellets
were used . Electronic absorption spectra were recorded on a double
beam spectrometer "Shimadzu Corporation" UV-2401 (PC), using 1x10~
M solutions in dimethylsulfoxide at 25°C. The *H- and**C- NMR spectra
were recorded on a 400 and 100 MHz Bruker Avanced I1l spectrometer.
Deuterated dimethyl sulfoxide (DMSO-dg) was used as a solvent with
tetramethylsilane (Me,4Si) as an internal standard.

3- Result and discussion:

The sodium salts of the amino acids were prepared by mixing 1:1 molar
ratios of the amino acid and NaHCOj in water. These solutions were then
added to an aqueous suspension of the starting complex A in water using
1:1 molar ratios . The reaction mixtures were refluxed at 65-90 °C for a
long period of time ( 12-18 hours ) until clear solutions or precipitates
were formed, all solvents were evaporated completely under reduced
pressure and the solids formed were washed very well with ethanol,
acetone and diethyl ether by centrifuge.

All the isolated products are yellow to reddish brown in color and were
obtained in good yields .The compounds are stable in air and have
decomposition points in the range 187- 251°C,

They are all soluble in water, insoluble in organic solvents like ethanol
and acetone. All are soluble in DMSO and soluble to slightly soluble
in DMF except the cysteinate complex Nas[Pd (dap)(cys).Cl].2HCI.3H,0
which is insoluble in both solvents.

Conductivity measurements in water suggest that the complex
Na[Pd(dap)(ala)Cl,].HCI.H,O, and behave as 1:1 electrolytes while the
complexes Na[Pd(dap)(asp)]Cl.1.5H,0, Na[Pd(dap)(arg)Cl,].HCI, These
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values are in good agreement with what has been reported.Moreover, the
complexes Nas [Pd(dap)(cys).Cl].2HCI.3H,0 and Nas
[Pds(dap)(phe)sClg] act as 1:3 electrolytes, as expected [Girolami et al;
1999].

However, some complexes which have HCI, i.e the ammonium salt —
NHs"CI', in their formulas have higher molar conductance values than
those reported [Girolami;1999]. This is to be expected due to the ionic
nature of this group. Similarly, the complex [Pd(dap)(gly).] .3HCI shows
a value (109 ohm™ cm? mol™) which is less than 1:1 electrolyte thus
supporting its non-ionic nature and the conductivity observed is due to
the ammonium groups in the complex as well as some hydrolysis in
solution. Moreover, the complex Na,[Pd,(dap )(tyr).Cls].2H,0 shows a
very high value corresponding to five ions. This means that the complex
undergoes hydrolysis to a great extent and thus releasing CI™ ions that
increase the molar conductance value.

Table 1: Some physical properties of the isolated complexes

Complex Yield Color Decomp.point
(%) (°C)
Na,[Pd,(dap)(tyr)-Cls].2H,O 70 reddish brown 251
Nas[Pds(dap)(phe)sCls] 59 yellow 235
Na[Pd(dap)(asp)]CI.1.5H,0 66 reddish brown 217
Na[Pd(dap)(ala)Cl;].HCL.H,O | 66 reddish brown 212
[Pd(dap)(gly).].3HCI 78 reddish brown 216
Na[Pd(dap)(arg)Cl.]. HCI 58 reddish brown 220
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Table 2: Solubility of the complexes

Compound ETOH H,O Acetone DMSO DMF
Na,[Pd(dap)(tyr).Cls].2H,0 - + - + +
Nas[Pds(dap)(phe)sCls] - + - + +
Na[Pd(dap)(asp)]CI.1.5H,0 - + - + +
Na[Pd(dap)(ala)Cl;].HCL.H,O | - + - + T
[Pd(dap)(gly)2]-3HCI - + - + +
Na[Pd(dap)(arg)Cl.]. HCI - + - + T

(+) Soluble, (x) Slightly soluble, (-) Insoluble.

Table 3: Elemental analysis of the complexes

Compound Analysis : calculated (found) %

C H N S
Na[Pd,(dap)(tyr).Cl,].2H;0 30.49 345 773 30.49

(31.49) | (3.86) (8.03) (31.49)
Nas[Pds(dap)(phe):Clg] 31.95 3.10 6.98

(32.09) | (3.24) (6.92)
Na[Pd(dap)(asp)]CI.1.5H,0 25.55 3.34 13.24

(24.48) | (3.26) (13.23)
Na[Pd(dap)(ala)Cl].HCI.H,0 21.26 357 12.40

(22.77) (3.41) (12.06)
[Pd(dap)(gly)z].3HCI 22.85 3.84 14.81

(24.26) | (3.66) (14.89)
Na[Pd(dap)(arg)Cl.]. HCI 25.45 4.08 18.89

(2432) | (4.17) (18.62)

IR Spectra

The reported IR spectra of free amino acids which exist in the
zwitterionic form, HsN"CH(R)COO" exhibit a wide, broad band at about
3400 cm™ in the region of the N-H stretching vibrations, v(NH), in
addition to another band at 1600 cm™, assigned to the COO™ asymmetric
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stretching vibrations, v(COQ"), containing a contribution of the §("NHs)
bending mode. However, the IR spectra of the reported coordinated
amino acid anions in the Pd(Il) and Pt(II) complexes show the v(NH)
mode in the area 3100-3200 cm™ and the v(COO’) in region 1620-1690
cm’™. This shift in both stretching vibrations was reported to confirm the
bidentate coordination of the amino acid anion to the metal through —NH
and —COO" groups forming a 5-membered chelate ring, as shown below :

R O
/
\CH-—C/
/ \
H,N (0]

Recently, Bani Saeed has found that the tyrosinate and phenylalaninate
behave as monodentates through the carboxylate groups . The presence
of very strong bands at 1643 and 1666 cm™ respectively, confirmed the
involvement of the carboxylate (-COQ") groups in bonding. For more
complex amino acids , with more potential donor atoms, there are many
more possibilities . For example cysteinate has been reported to
coordinate through the -S° rather than the -O" ions. In addition, our
complexes prepared in this study have 2,6-diaminopyridine also as a
ligand. Which seems to complicate the spectral measurements. it was
reported that coordination of the amino group significantly shifts v(NHy)
and 3(NH,) bands to lower frequencies while bonding to the pyridine
nitrogen shifts v(C=C) and v(C=N) bands to higher frequencies . In the
present work, we observe slight changes to lower or higher frequencies in
addition to changes in the intensity and / or number of these bands upon
coordination. These changes may also be explained by the decrease in H-
bonding between the ligands upon coordination. Therefore, a detailed
comparison between free and bonded dap cannot be made since both do
not have the same degree of H-bonding. Moreover, 2,6-diaminopyridine
and the amino acid anions used in this study have similar functional
groups in common. Both have the -NH; groups and some have aromatic
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rings such as phenylalaninate and tyrosinate see appendix 1.Therefore,
the assignment of the peaks of our IR spectra was not that simple. Based
on these reported data we made the following conclusions.

1.Nasz[Pd(dap)(cys).Cl].2HCI.3H,O: cysteine has three potential
coordination sites : S, N and O. The v(NH) in the complex appear at 3290
, 3205and 3097 cm™ . Moreover, the band which appears in the free
ligand at 2515 cm™, that is assigned to v(SH), is absent in the complex.
Moreover, the v(COO") of free cysteine appears at 1719 and 1701 cm™
while the complex shows a strong band at 1661 cm™ . These results
suggest that cysteine? is bonded through the -S° group while the
carboxylate group is free and not protonated.

The low frequency region shows four bands : 566, 483, 445 and 414 cm’
! which may be assigned to v(Pd-N) and v(Pd-S).

2. Complexes of the following amino acid anions are coordinated through
the -COO" groups.

Table 4: complexes are coordinated through the -COO™ group

Complex v(N-H) v (COO)
Na,[Pd,(dap)(tyr).Cls].2H,0 3330.24, 3206.14, 3023.94 1640.66
Nas[Pds(dap)(phe)sClg] 3264.92,3208.70, 3132.15, 3027.59 | 1677.40
Na[Pd(dap)(ala)Cl,].HCI.H,0 3312.36 , 3190.60, 3086.73 1645.16 , 1625.70
[Pd(dap)(gly).].3HCI 3414.84, 3300.40, 3182.22 1625.82
Na[Pd(dap)(arg)Cl.]. HCI 3181.85 1671.88

Table 5: complexes are coordinated through the -NH, and — COO" groups

Complex v(N-H) v (COO)
Na[Pd(dap)(asp)]CI.1.5H,O | 3296.88, 3192.11, 3084.95, 1641.18
3015.63

Low frequency region was also examined and showed bands that are
absent in the free ligands assigned to v(Pd-N) &v(Pd-O) .
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Table 6:. Complexes of the following amino acid anions are coordinated
through the -NH; and — COO" groups.

Complex v(Pd-N) N (Pd-0O)
Nas[Pds(dap)(phe)sCle] 568.00, 530.73 486.46, 409.65
Na[Pd(dap)(ala)Cl.].HCI.H,0 597.80, 578.13 500.00, 452.19
[Pd(dap)(gly)z].3HCI 605.72, 519.86 449.00
Na[Pd(dap)(arg)Cl.]. HCI 579.89, 502.76 425.75

Electronic Spectra

The electronic absorption spectra of our Pd(Il) complexes were
measured in DMSO. Their data are in good agreement with what has
been reported.

The colors of the isolated complexes are in the reported range for Pd(ll)
complexes. The electronic spectra of our mixed dap-amino acid
complexes show LC bands that are characteristic of 2,6-diaminopyridine
(dap), as well as LMCT from both ligands to Pd(Il) and / or MLCT from
Pd(I1) to both donor sites which is in the range( Table4).

1. 253-257 nm.
2.270- 299 nm.
3. 326-337 nm.
4. 304-312 nm or 348-361 nm

However, bands due to d-d transitions are not observed since they are
forbidden and should be very weak. Thus they may be hidden under the
strong broad MLCT bands. The colors ( yellow to reddish brown) of all
our complexes (Table4) are in the range expected for Pd(Il) complexes
[Cotton;1999, Greenwood; 1998].
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Table4: electronic spectra of complexes

Complex A max (NM) £ x10° Assignment
(1 mol* cm™)
Nas[Pd(dap)(cys)CI].2HCI.3H ,0 | 257 5.29 LC®
280 2.34 LC*/MLCT®
312br 4,61 MLCT / LMCT?®
Na,[Pd,(dap)(tyr).Cls].2H,0 270 8.50 LC?/ MLCT?
280sh 9.04 LC*/ MLCT®
332 417 LC/ MLCT*®
352br 4.43 MLCT / LMCT®
Nas[Pds(dap)(phe)sCle] 299 2.97 LC®/ MLCT?
315br 3.04 MLCT / LMCT®®
Na[Pd(dap)(asp)]CI.1.5H,0 288 3.43 LC" MLCT®
310br 4,00 MLCT / LMCT®®
Na[Pd(dap)(ala)Cl,].HCI.H,O 298 8.80 LC" MLCT®
307br 8.86 MLCT / LMCT?®
332 7.86 LC" MLCT?®
348br 8.14 MLCT / LMCT®
[Pd(dap)(gly).].3HCI 331br 3.94 LC" MLCT?®
351br 4.26 MLCT / LMCT®
MR Spectra

'H-NMR spectra were very difficult to analyze due to the presence of
many-NH; groups from both ligands, dap and the amino acid anion , in
addition to other functional groups such as hydroxyl, carboxylate, amide
... etc

The *C-NMR spectra of all our complexes were carried out in DMSO-ds
and D,0, while D0 was used for the free amino acids
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3C-NMR , it has been reported that the coordination of amino acid
anions to metal ions, like Pd(Il) and Pt(ll), produces downfield shifts for
the ligand carbon signals especially those of the carboxylate group
(COQO") and a-carbons. The extent of downfield shifts for COO™ and a-C
are 5-12 and 3-6 ppm, respectively. Such values can be clearly used to
confirm the bonding mode of amino acids through the -NH; and -COO
groups appendix 2.

4. Concluion

In the present study we managed to prepare some mixed-ligand
complexes of Pd(Il) with 2,6-diaminopyridine and amino acids. These
reactions resulted in the formation of the following types of complexes:
(1) Mononuclear complexes namely: Nas[Pd(dap)(cys).Cl].2HCI.3H,0,
Na[Pd(dap)(asp)]Cl.1.5H,0,Na[Pd(dap)(ala)Cl,].HCI.H,0,[Pd(dap)(gly)
2].3HCI, (ii) Binuclear complexes namely: Nay[Pd(dap)(tyr).Cl4].2H,0.
(iii) Trinuclear complexes: only one complex Nas[Pds(dap)(phe)s Clg]
was isolated.

The ligand 2,6-diaminopyridine was found to bond in a symmetrical and
unsymmetrical way while the amino acid anions bond to Pd(Il) either as
bidentates through the —-NH, and -COO™ groups or through the —-COO™
groups. However, the complex with cysteinate was found to bond
through the —S™ groups.
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Abstract

The design of database is one of the important parts in building software,
because database is the data storage inside the system. There are two
important types of database design which are relational and object
oriented database. In this paper we started to create relational database
based on relational model ER-diagram and create object oriented
database based on object oriented model, which is class diagram. Than
the comparison was based on query time taken by using user friendly
window. A comparison study will be formed between two methods by
applyies then for hospital management system. The experimental result is
show that OODBMS much faster than RDBMS. For query time taken in
Hospital management system (HMS) case study was 107.25Ms for
RDBMS and 80.5Ms for OODBMS.

Keywords: relational database, Object oriented database, and query time
taken.

1-Introduction

A database is a mechanism to store information or data. Information is
something that people use on a daily basis for a variety of reasons.
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Database should be able to store data in an organized manner. When data
are stored in a database, it should be easy to retrieve information. The
database stores the data to ease searching, modifying and removing
information. Database design is supported by many methodologies and
techniques, which contribute to a perfect design (Coronel & Morris
,2013).

Currently, databases have become very important because it is a
collection of data that is organized to be the information, so that it can be
easily accessed, managed, and updated.In one view, databases can be
classified according to the types of content bibliographic, full-text,
numeric, and images. Database is an important part of building software
( Stephens, & Plew,2007) .

Relational databases management system (RDBMS) is usually lending
data structuring in the form of tables. In the relational database model,
data are reasonably organized in two- dimensional tables. Each type of
information is stored in its own table. A relational database management
system enables users to query the tables to obtain data from one or more
tables in a very flexible way ( Suri, & Sharma,2011).

In Object Oriented Database Management Systems (OODBMS) we can
make our own data types and Object Oriented Databases can handle
complex data types like picture, media files etc. Performance is another
factor which gives Object Oriented Database advantage over Relational
Database. According to many online benchmarks, it is suggested that
Object Oriented Databases makes more improvements then Relational
Databases. On Other hand, Relational Database is better to reduce data
redundancy. Object Oriented Databases are not suitable for query based
applications and Most of all they lack security (Naeem, & Memon,2014).
The basic difference between two types of database is classes and tables.
We can see the difference between two databases models as objects and
tuples, attributes and columns, methods and stored procedures etc.
( Naeem, & Memon,2014).

This paper concerned designing two important types of databases in
computer, which are relational database using SQL server 2012 and
object oriented database using DB40O. These databases were designed
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based on the relational model and the object oriented model. The purpose
of this paper was to analyse the query time taken using the object-
oriented database (DB40O) and relational database (SQL), The
comparison was performed by designing a user-friendly window to
calculate the query time taken by millisecond in these types of databases.

1. Related Work

In order to manage and calculate the query time taken for RDBMS, one
of must be fluent in the structured a query language (SQL). The
important concept considered in SQL are (entities, relationships,
attributes) and the data schema while using SQL. The user has to
remember the syntax of query to maintain the database management,
which is very difficult. However, normal users are not familiar with
query languages and database structures, but would like to know the
execution time of queries of various RDBMS languages and access data
in a more user-friendly window (Rao and Chavan,2012).

One of object oriented database management systems in general today is
database for object (db4o). The implementation of db4o can be very
efficient and easy to use alternatives to the relational DBMS sometimes
including object relational mapping tools such as Hibernate. In the case
of object oriented features such as inheritance and polymorphism or a
complex object graph, a relational mapping to the object model like class
diagram becomes very hard to define due to the pronounced impedance
mismatch between the OOP and SQL worlds ( Parv, & Radulescu, 2009).

MATERIAL AND METHOD

In order to compare the performance of both relational and object-
oriented databases for Hospital Management System (HMS) at (Oya
international clinic) has been chosen as the case study. Figure. 1 shows
the process of applying the relational database and the object-oriented
database in designing the Hospital Management System.

In this figure, two different schema tables will be Generated based on the
Entity Relation Diagram (ERD) from the relational approach and the
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class diagrams from the object-oriented approach (Saringat, & Ibrahim,
et ,2011). The schema table from the relational approach than a user-
friendly window is used to measure the query time taken for both
relational and object-oriented database designs.

A\

/ Hospital Management /
V . \i

Design ER-diagram

Design Class diagram

Generate schema Generate schema
Design OODBMS use DB40 Design RDBMS use SQL
N L
User friendly

Comparison based on query time taken

Between RDBMS and OODBMS

Figure 1 Research methodology.
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A. Relational database

In the relational database, the database was designed based on the Entity
Relationship Diagram (ERD), and schema tables were generated from
these diagrams. Once the schema tables were ready, they are
implemented into a physical database system. The steps to produce the
database are as follows:

Step 1. Create entity relationship diagram based on the Hospital
Management System case study using The Visual Paradigm program as
shown in Figure. 2.

Step 2. Generate SQL schema table from ER diagram as shown in

Figure. 3.

patient
Doctor
PK | pid BILL
PK | ID_doctor
< name PK | bill_no
name_doctor age
Dept address [ ¥ Patient_type
FK1 |[lab_no phone Doctor_charge
FK1 | ID_doctor lab charge
Room id health_card
- Medicine charge
\ 4 A Operation charge
Nursing charge
lab_Report TOTAL
PK |lab_no FK1 | pid
amount Room
category PK | Room_id
date
1D_doctor status
P_id FK1 | pid

Figure. 2 Entity relationship diagram HMS.
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Create table patient (
Pid int,

Name varchar (10),
Age int (10),

Address varchar (7),
Phone int,

Primary key

(pid));

Foreign key
(ID_doctor, Room_id));
Create table Doctor (
ID_doctor int,
name_doctor varchar (7),
Dept varchar (7),
Primary key
(ID_doctor));

Foreign key

(lab_no));

Create table lab_Report (
lab_noint,

amount varchar (7),
category varchar (7),
date date (7),

Primary key

(lab_no));

Create table BILL (
bill_no int,
Patient_type varchar
(10),

Doctor_charge varchar
(7),

lab charge varchar (7),
health_card varchar (7),
Medicine charge varchar
(7),

Operation charge varchar
(7),

Nursing charge varchar
(10),

TOTAL int (10),
Primary key

(pid));

Foreign key

(ID_doctor, Room_id));
Create table Room (
Room_id int,

Status varchar (7),
Primary key

(Room_id ));

Foreign key

SRR

October 6, 2018

Figure. 3 Generate schema table from ERD.
B. Object-oriented database

The steps in object-oriented database began by first Translating the ER
diagram into a class diagram. The Visual Paradigm program supports
generating class diagram from existing ER diagrams. This program
mapped the Entities and relationships into the corresponding classes and
Associations. In the object-oriented database, the each class is then
translated into schema tables.
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Step 1. Generating Class Diagrams from ERD by using Synchronize to
Class Diagram in Visual Paradigm program as shown in Figure. 4.

Step 2. Generate SQL schema table from a class diagram by using Object
Relational Mapping (ORM) as in Figure. 5

BILL
patient -bill_no :int
doctor Fname : char -Patient_type : char
ame doctor it Fage : Date -Doctor_charge : char
dept :_stnng Faddress : char -lab charge 1 int
Llab no:int +phone : char -health_card : char
doctor id:int 1 +  fHd_doctor:int | 1 [Medicine charge :int
= Froom_id : int -Operation charge tint
kpid ¢ int -Nursing charge : int
-total ; int
1
*
1
lab_report Room
-lab_noint FRoom_id tint
-amount : char kstatus : char
-category : char Hpid rint
-date : void
-ID_doctor : int
-P_id :int

Figure 4 Class diagram for HMS
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Create table patient (
Pid int,

Name varchar (10),
Age int (10),

Address varchar (7),
Phone int,

Primary key

(pid));

Foreign key
(ID_doctor, Room_id));
Create table Doctor (
ID_doctor int,
name_doctor varchar (7),
Dept varchar (7),
Primary key
(ID_doctor));

Foreign key

(lab_no));

Create table lab_Report (
lab_no int,

amount varchar (7),
category varchar (7),
date date (7),

Primary key

Create table BILL (
bill_no int,

Patient_type varchar (10),
Doctor_charge varchar (7),
lab charge varchar (7),
health_card varchar (7),
Medicine charge varchar
(7),

Operation charge varchar
(7),

Nursing charge varchar
(10),

TOTAL int (10),

Primary key

(pid));

Foreign key

(ID_doctor, Room_id));
Create table Room (
Room_id int,

Status varchar (7),
Primary key

(Room_id ));

Foreign key

October 6, 2018

C. Query Times Taken

The main objective of this paper is to compare query time taken between
the two different types of databases. In measuring the time taken, a user-
friendly window using C# was used to calculate the query duration based
on four queries each in the case study. Figure. 6 and Figure 7 show the
user friendly window, which displays and calculates query time taken
using both relational and object-oriented databases.

Next, the results of query time taken from running the user-friendly
window are shown for four queries using the object-oriented and
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relational database. The queries were a patient, doctor, lab_report, and
room. The result of running these queries is shown in Table 1, where the
query time taken times are measured in milliseconds (Ms). Finally,
Figure. 8 illustrates the average execution times for all queries in the
relational and object-oriented database resulting from the case study

agl Hospital Management system = =
Appointments Payments
Doc_name Bil_id Bil_pumpose Total Acct_id ~
Ahmad » Operation 8574 1
2 Mohammad 2 check 3875 2
3 Samer 3 Test 8776 3
4 ANJUM 4 Check 3632 4
y 5 ANYANWU 5 check 4567 5 v
I < < >
d
¢ Operations Prescriptions
View View
Doc_id Doc_name Age Address Doc_id Doc_name Age Address A
» Anmad 33 Trablus » Anmad 33 Trablus
Mohammad “ Damasus 2 Mohammad “ Damasu
3 Samer 32 Malaysia 3 Samer 32 Malaysiz
* 4 ANJUM 45 Portugut
5 ANYANWU 50 Hindi o
< > < >

Figure. 6 User-friendly window for HMS ((RDBMYS)

Appointments Payments
[Appointment: 1 15/4/2010 10PM ~ Payment: 1 1/172012 10PM ~
| Doctors— —Bils —
1 ahmad interior 1 cash 1200
|—Pationts— —Pationts—
1 alzz Mals 1 ziaz Male
2 fatima FMALE — Accountants—
R 2 =bd malaysia
2 1/4/2008 5P Fayment: 2 1/4/2008 4AM
|— Doctors— — Bils—
2 Mohammad Eyes 2 cash 3000
| |—Pationts— v —Pationts— v
Lhmesn 3 e i
i
Operations Prescriptions
View View
[Operation: 2 17372011 ~ 2 1732011 ~
I— Doctors— ctors—
|—Pationts— —Pationts—
s —Meicine—
(Operation: 1 1/1/2010 I
|— Doctors— Prescrbtions: 1 1/2/2007
2 Eyes Banghazi — Doctors—
|—Pationts— 2 Eyes Banghazi
1 dlaa Male —Pationts—
s 1 ziaz Male
(Operation: 1 1/1/2010 v — Medicine— v
..... et 300

Figure. 7 User-friendly window for HMS ((RDBMS)
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TABLE 1COMPARISON OF QUERY TIME TAKEN

Query Time Taken: | o opy RDBMS | OODBMS
(MS)
patient 111Ms | 77Ms
Hospital Management | Doctor 103Ms | 73Ms
System lab_Report | 99Ms 88Ms
Room 116Ms 84Ms
Average 107.25 | 80.5

Hospital Management
System

120

107.25
100 -

80.5

60 -

40 -

0 L T T
RDBMS OODBMS

Figure. 8 Query times taken for both relational and
object-oriented database.
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IV. CONCLUSIONS

The experiment mainly concerned analysis of the database while
conducting experiment for calculating the query time taken. The user
friendly window will test the query time taken in two particular databases
which are SQL server 2012 as relational database and database for object
as object oriented database (db40). Based on the experiment result by
microsecond in [Table 1] is clear that the query time taken in DB4O is
much faster than SQL server 2012. However, in terms of query times
taken when performing the SQL queries on User-friendly window, the
object-oriented database produced faster results of 80.5 MS as compared
to 107.25 MS for relational database.

Object oriented database is different than relational database because
object oriented database stores data in a global structure, but relational
database stores data in a table structure. The global design in object
oriented database is better than tables structure in relational database
because it is more flexible and speedier for data search.

The relational database queries are searching the specifics information
from the first record until target record in the table. Based on that the
query relational database is lost much time in the set of records that aren't
the target data from the search process because relational database is
checking the information record by record from the first record until
query find the target information. Based on that Queries time taken in
DB40O can be run faster than SQL server because an object can be
retrieved directly without a search, by following its object id.
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Abstract

In this paper a small smart home designed .A smart home controlled by
using microcontrollers Arduino uno, supplied by an external source of
energy and are programmed and defined on computer. This paper was
designed to meet the requirements of the times and rationalization of
energy consumption, which is one of the most essential factors in
working life especially in Libya for what ails network from frequent
power outages. The goal of this project is to design and control the
connected home of internal lighting, outdoor lighting, control pump
(water fountain), and control the main door which we used the servo
motor. Been using remote control to controlling this smart home, used for
internal lighting (1Led) by pressing button number 2 and external
lighting (Led's4), by pressing button number 5, to switch on and off the
fan used button number 6, and pressing button number 3 to test the
Pump, and use the button number 4 to squeeze time to open and close
The main door by servo engine turning angle (0-180°).

Keywords: Smart Home, Arduino uno, Servo Motor, Remote Control.
l. Introduction
Electricity is one of the most important inventions in human history and

has contributed to the development of all walks of life and sectors, as
they blew up many creative energies that have improved the quality of
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life in General, and this is the biggest reason for inventing electricity and
move all machines, to contribute to building and developing factories For
companies, homes , universities and others contributed significantly to
save time , effort and facilitate life, a sort of beauty on cities and villages
and houses(Jones;2011). It is one of the most important forms of energy
at all because it enters into our lives in a large way, so the world has seen
a great development after the discovery of electricity and the beginning
to recognize how their uses in the manufacture of different devices,
which are indispensable at all, these days made electricity from people's
lives much easier Than in the past through its various uses in various
fields and scientists so far are constantly seeking to find other ways to
take advantage of this energy.

The problems that are experienced in Libya blackout and very long
hours and it is due to the deficit in the production of approximately 2000
MW of electricity and that the total is generated at power plants in Libya
than 5100 MW at the time you need to network7000 MW in peak times.
Furthermore, the idea of paper Electrical energy conservation and
reduces random electrical connections and Remote control is Controlled
by using an Arduino board, Arduino is a sophisticated and modern micro
controller from where it was invented by world Massimo Banzi in
collaboration with David KW utilize wegainloka Martino, in the Italian
city of livery in 2005 and was the primary goal of his invention is a
development environment software for accurate open source
programmable is an electronic development panel consists of open source
electronic circuit with microcontroller On one panel being programmed
by the computer is designed to make the process of using interactive,
interdisciplinary projects electrons more easily (Adler-Nissen, Rebecca,
and Vincent Pouliot;2014). Arduino relies on open source programming
language programming featuring Arduino language code codes it
resembled the language C, is considered one of the easiest programming
languages used to write programs are the subjects.

However, Smart Home is engagement of technology and overhauling
through a network for improve quality living. A smart home enabling the
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entire home to be automated and therefore provide ease and convenience
to everyday activities in the home (Demiris, George, et al;2004). This
technology is used to make all electronic devices to act ‘smart’. In the
near future almost all the electronic devices will take advantage of this
technology through home networks and the internet(Davidoff, Scott, et
al;2006). Many people think this technology as pure networking. Others
think this technology will reduce their work load, but smart home
technology is combination of both and much more(Robles, R.J&
Kim,T;2010). Smart home technology is currently being implemented for
entire house in particularly kitchen and living room(Jin; 2011). Basically,
smart home facilitates users with security, comfortable living and energy
management features as well as added benefits for disabled individuals
(Hamed, B;2012).
This technology might sound new but it just uses the existing
technologies. A smart device is a common appliance with a much more
complex computer installed to give it more functionality. These functions
are the ones which makes it so different(Redriksson,V;2005). Cable
broadband, DSL, Bluetooth and wireless technologies provide a way to
have a home networked for devices to communicate with each other as
well as internet. These technologies either wired or wireless provide
foundation on which smart home will operate(El-Basioni, B. M. M., El-
kader, S. M. A., & Abdelmonim,M;2013).
The main goal of this paper is to design a smart home system by
controlling fan, interior and external lightings, pump and main door using
Arduino uno and remote control.

1. System Architecture
Fig.1. illustrated the block diagram for the small smart home. The
system design has many parts, fan, pump, Led's for used internal and
external lighting, and using the servo motor to open and close the main
door. By using Arduino uno and controlling them by utilizing the remote
control.
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Fig.1. Block diagram for small smart home

A. Arduino uno

Fig. 2. shows the second part of the system, this system is a
microcontroller regulates all activities of the input/output system. This
system used Arduino uno, that called ATMega 328 as its
microcontroller. Arduino consists of an Arduino board as hardware part
and an IDE (Integrated Development Environment) that used C™ like as
its software language. All devices form input/output and controlling
device are connected to this board(Bingol, O., Tasdelen, K., Keskin, Z.,
& Kocaturk, Y. E;2014).

Fig.2. Arduino uno with microcontroller
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B. Internal and External Lighting and Pump:
The three major components in first part input and output connected
with smart home internal and external lighting and pump (water
fountain), each of these outputs worked with 2 relay module four-channel
5V, The following illustrate how to be connected in a circuit and with
plate Arduino uno.

I. 2 Relay Module Four - Channel 5V:

A device consisting of two circuit, low voltage circuit and high voltage
circuit. The control high voltage (220v) by department of low voltage
(5v).Where the low voltage circuit of the first and second phase, the first
phase has four ports (GND, Vcc, IN1, IN2) GND ground input is
connected to the Alardino Panel and input Vcc voltage 5 volts Alardino
and plate input IN1 input # 2 Alardino Panel to turn IN2 Portal entrance
chamber number 3 Alardino Panel to run the special interior lighting for
the home. While the low voltage circuit reached the second phase in the
same way the first phase for implementing the (GND; Vcc) while taping
two portals (IN1-IN2) for the second phase of the entrance (4-5).As for
the high voltage circuit for first and second phase , which have three
ports (COM-NO-NC) delivers shared COM party straight to the source
feed (220V) for both deportees and delivers party (NO) wire connector
for lighting and water fountain. We have three components work in the
nutrition source (220V) is home interior and external lighting and pump
(water fountain) as illustrated in Fig.3.

|

| T

AN \
o |
|

MO com MNE

Fig 3.Relay 5 volt
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C. Fun
Fig . 4. demonstate the fan of the smart home system, including
input/output part, fan was connect with power source 9V battery.

Fig. 4. Fan for smart home

i . Battery 9v
In this paper there are another source of energy used such as 9V battery
for power supply to the fan that we used in our circuit as shown in Fig.5.

Sl Cmm

£0
==
is
i
B

"~

Fig.5. Battery 9V

The positive pole of the battery is connected with the positive terminal of
the test panel and test the negative pole with the negative part of the test
panel. The transistor has three parts emitter, base and collector,
delivering a party base port number (6) Arduino plate and the negative
wire to the fan either the positive wire to the fan connects to the positive
terminal of the battery connector by either party compound with test plate
part negative battery connector With plate testing. so the transistor works
asakey (0-5V).
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d. Main Door

Fig .6. illustrated the main door of smart home system which operate

using the servo motor.

Niain door

Fig.6. Main door for smart home system

i. Servo motor

Servo engine is a DC motor is equipped with an electronic circuit to
control the direction of rotation of the motor shaft and angle, and also
contains a set of gears and transmission. Fig.5. Shows a servo engine and
has three wires, the wire is first ground and connects to land Arduino
Panel, the second wire is a positive and connects with the positive plate
Arduino with 5 volts, the third wire and is responsible for introducing
pulses (PWM) into the engine of the painting. Therefore, make sure that
the door opens and closes an angle from 0 to 180.

Servo motor

L)

' § P Ground (V)
Oy s 051
FlH Control (PWM)

Fig.7. Servo motor
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e. Controlling device

The last part controlling system, in this part consists of any devices such
as: smart phone tablet, PC, laptop and remote control. In this paper the
remote control is used to send the signal, and then received by IR
receiver connected with Arduino uno.Fig.8. demonstrated the remote
control that receiving the signal from IR receiver.

i. IR receiver

Infrared (IR) is a wireless mobile technology used for device
communication over short ranges. IR communication has major
limitations because it requires line-of-sight, has a short transmission
range and is unable to penetrate walls. It has three entrances, GND, Out
and Vcc.

Fig 8. illustrated remote control and IR receiver

I11.  The Final Design of The System
Fig .9. shows the final design of smart home system, it can be seen in the
figure the smart home system including the home with internal lighting,
main door and fan , the area outside home including the external
lighting, pump, are connected with Arduino uno.
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Fig 9. The final design of the system

VI. DISCUSSION AND RESULTS

It can be seen through Fig. 10. From (a to €) the smart home system with
five operational situations. The first case is the internal lighting as
illustrated in Fig.10.(a). have one lamp, power button for this situation is
the number 2 button to switch on and off. The second case as shown in
Fig.10.(b), is run the pump (water fountain) by3 button to switch on and
off. The third case external lighting is as shown in Fig.10.(c), with four
lamps are triggered by the number 4 button to switch on and off. In
Fig.10. (d), shows the fourth mode is the main door , the main door
which is operated by the servo motor and by turning the door at an angle
from 0 to 180 by pressing button 5 to open and close. The fifth and last
case is the fan as shown in Fig.10.(e), which operates by a voltage source
of 9 volts. By pressing button 6, the fan operates in both the opening and
closing conditions.

€Y
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(b)

(©)

(€)
Fig 10. Results for all functions of smart home system

Furthermore, the final design of small, smart home system has been done
as shown in Fig.11. It can be seen through the figure,that all the tests in
case situation ON, such as internal and external lighting, pump( water
fountain), main door and fan,
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Fig..li. final design for smart home system

Table 1.1 illustrated the results for small home system by using remote
control, the table shows all the tests to be the smart home working, such
as, power on, internal and external lighting, pump, main door and fan, the
numbers are used in remote control:1,2,3,4,5,6 to switch ON and OFF for
all tests respectively. The results for all tests have been done

successfully.

Table .1. results of small smart home system

Number of
Test button at (ON- | procedure Results
OFF)
Power On | 1 To activate the | Ok
circuit
Internal 2 Lamp will be Ok
Light on when push
button 2
Pump 3 Pump will be OK
working when
push button 3
External 4 Lamps will be OK
Light working when
push button 4
Main 5 The door will OK
Door be move from
0 to 180° when
push button 5
Fan 6 Fan will be OK
working when
push button 6




[TECHNOLOGICAL SCIENCES JOURNAL] October 6, 2018

VII. Conclusion

In summary, the main goal of this paper was to design and implement
small smart home system using Arduino uno and remote control by
controlling the internal and external lighting, pump, fan and main door,
all equipment can be controlled via remote control, used for internal
lighting (1Led) by pressing button number 2 and external lighting
(Led's4), by pressing button number 5, to switch on and off the fan used
button number 6, and pressing button number 3 to test the pump, and use
the button number 4 to squeeze time to open and close the main door by
servo engine turning angle (0-180°).

Hence, this design of the system is designed as to be simple, low cost and
easy to use, furthermore, the design still requires further development
and improvement in terms of the functionality of the system, we mention
some of them which include:

e Other technques for communication between the system and the
user, such as Wifi.

¢ Kinesthetic sensor can be used instead of the servo engine used to
open and close the main door.
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Abstract

The high increase in electrical power demand in Libya since 2011
resulting in a severe shortage of electric energy to the customers, supplies
in rural areas and cities.

Most of Libya power generation using fossil fuel station , which are not
easy to be expanded according to the increased demand.

The availability of high solar radiation in most Libyan areas are
encouraged to use the solar energy distribution generate as a support to
the local electric network or as a standalone systems.

City of alasabaa located at 12.86 east and 32.03 degrees north has a high
source of natural solar radiation .

In this research a design consideration of a Photovoltaic (PV) power
station will be discussed to feed Alasabaa city hospital that needs about
1465 KWh/day , with an average of 61 KW power .

In this design consideration all necessary equipment of the Hospital are
considered and a PV module with capacity of 470 watt for each solar
panel is considered .

A model was built using a SUNNY DESIGN software to measure its
stability with its components. The results of the study encouraged the use
of photovoltaic systems in other hospitals in Libya.
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1-Introduction

Libya has a growing demand for electricity and presently generates
almost all of its electrical energy using fossil-fuelled generation plant. An
opportunity exists to use the naturally high solar radiation resource that
available in the country to meet this demand with a renewable energy
source(Y. Aldali , D. Henderson 2011).

The photovoltaic phenomenon has been recognized since 1839, when
French physicist Edmond Becquerel was able to generate electricity by
illuminating a metal electrode in a weak electrolyte solution. The
photovoltaic effect in solids was first studied in 1876 by Adam and Day,
who made a solar cell from selenium that had an efficiency of 1-2%. The
photovoltaic effect was explained by Albert Einstein in 1904 via his
photon theory. A significant breakthrough related to modern electronics
was the discovery of a process to produce pure crystalline silicon by
Polish scientist Jan Czochralski in 1916. The efficiency of first
generation silicon cells was about 6%, which is considerable lower than
that of contemporary solar cells (about 14-20%). Early efforts to make
photovoltaic cells a viable method of electricity generation for terrestrial
applications were unsuccessful due to the high device costs. The ‘‘energy
crises’” of 1970s spurred a new found of initiatives in many countries to
make photovoltaic systems affordable . The significant reductions in the
prices of photovoltaic cells in more recent years has rejuvenated interest
in the technology, e.g., the annual growth since 2000 in the production of
PV system has exceeded 40% and present total installed capacity
worldwide has reached about 22 GW (Feyza Akarslan ,2012) Energy is
the lifeblood of economies around the world and global economic growth
depends on adequate, reliable and affordable supplies of energy
(Chineke,2010) .

PV has become an essential part of the future energy generation since it
has no pollution, free availability and high reliability. In developing
countries, the use of PV is very important in remote areas in which the
supplying of fuel is very difficult ( I. M. Saleh Ibrahim Al-Jadi, 2005 )
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There are four options for electric power generation in remote and
isolated areas, namely electric network, diesel generators, wind energy,
and photovoltaic systems.

Photovoltaic conversion which is the direct conversion of solar energy to
electricity may be the most reliable source in rural electrification for the
developing countries. The PV systems utilization, which considered as a
new technology for developing countries has some obstacles.

The photovoltaic conversion as an electric power supply has been started
in Libya in 1976 where a PV system was installed to supply a cathodic
protection station to protect the oil pipe line connecting Dahra oil field
with Sedra Port. Projects in the field of communication were started in
1980 where a PV system was used to supply energy to a microwave
repeater station near Zella. Projects in the field of water pumping was
started 1983 where a PV pumping system was used to pump water for
irrigation at El-Agailat. The use of PV systems for rural electrification
was started for street lighting and then used in remote villages. The role
of PV application was grown in size and type of application (Dr. Ahmed
M. Atallal,2015) .

2-Description of the PV System

The off-grid photovoltaic system consists of the following components:
PV array, inverter, batteries and charge controller as shown in figure 1.
The PV array is a collection of electrically connected photovoltaic
modules; battery is a device that converts the chemical energy contained
in its active materials directly into electrical energy by means of an
electrochemical oxidation-reduction (redox) reaction; charge controller is
a device that controls the charging rate and/or state of charge for batteries
(Tbrahim, U.H., D.A. Aremu, Unwaha,2013 ).
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Figure 1 stand-alone solar photovoltaic system

3-Methodology

To design the stand-alone solar photovoltaic system for hospital
applications, the following electrical appliances will be considered in the
design:

1- calculation the power demand of the hospital located including
applications used (energy saving lamp, air conditioner, TV, refrigerator
and medical devices). With their power ratings and time of operation
during the day (Daily duty Cycle) hours per day, The total energy
demand can be obtained for the hospital. is located 120 km from Tripoli,
which is located on a line of 12.86 east and 32.03 degrees north. the city
has a population of about 60,000 people.

2- choosy the module size of the solar panel and then calculate the
number of solar panels needed.

3- choose the inverter type or size and the battery size needed .
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4-RESULTS AND DISCUSSION

In this study, the hospital consumption is about 1465 kWh / day. These
loads were taken from the General Electric Company, and the use of the
sunny design, and the design of the system Off-Grid Photovoltaic, was
based on the estimated load. The total area of the hospital is about

4640 m?. The results of the program show that it is possible to use half
of the hospital roof ie 2200 m? to operate the hospital's loads without any
shortage of electrical power and the electrical system contains 1000 cells
photoelectric. The model in Figure 2 illustrates that all components of
system They are PV array model.

Figure 2 PV model for standalone system hospital

Three stand-alon systems are designed. These systems are installed on
the hospital surface.

The solar cells are installed at an angle of 26 in the south. The solar cell
is selected with efficiency 21.47% and power 470 watts and area cell
2.16m? the inverter is chosen by efficiency 98.1% , The first system
contains 480 solar cells and two inverter, and connects each inverter to
240 cells, and generates a system power of 225.6 KWp.



[TECHNOLOGICAL SCIENCES JOURNAL] October 6, 2018

The second system contains 260 solar cells and one cells. The inverter
connects 240 cells, 20 cells connected by a common inverter between
the second and third systems and generates a system power of 112.8 kW.
The third system contains 260 solar cells and one cell. The inverter
connects 240 cells, 20 cells connected by a common inverter between the
second and third systems and generates a system power of 112.8 kW.
And the previous systems are linked to storage system (batteries) and this
system contains 36 batteries with a total storage capacity 5760 kWh
efficiency up to 95%.

Available energy generated from the PV monthly system, noted that in
January, February,

November and December, energy production using cells less than in
other months for a few hours of daylight. Figure (3) shows electricity
production annually.

Max. available PV energy per month
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[kwh]

Fig (3) Max available PV energy per month

Solar streams are represented in the month in this chart graph. The solar
fraction is the shared share of photovoltaic energy that is directly
consumed and stored directly. Figure 4 illustrates the direct consumption
and charging of the batteries.
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Through the simulation program, the electrical energy produced by the
PV system is distributed. The power directly used by the PV system and
the energy consumed by the batteries.

Figure (5)shows that direct power consumption is more than the energy
consumption stored in the batteries. This shows that the solar radiation is
suitable in the city of the Alasaba to generate electricity
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Fig (5) energy distribution
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In Table (1) through the simulation program, the photovoltaic system
data is determined .

Table (1) energy distribution

Annual energy consumption 534 MWh
Max. available PV energy: 646 MWh
Used PV energy: 555 MWh
Directly consumed PV energy 299 MWh
Intermediately stored PV energy 256 MWh
Annual nominal energy throughputs of the battery: | 44
Average annual solar fraction 99.8%

5-CONCLUSION

This paper presented an extended analysis for placement of a 1465
kW/day photovoltaic system off- grid power plant in alasaba, libya .
Electrification of remote and isolated sites worldwide is very important
especially in the developing countries . The photovoltaic systems are
considered as the most promising energy sources for these sites, due to
their high reliability and safety. They represent , at the same time, a vital
and economic alternative to the conventional energy generators .The
availability and sustainability of power supply requires the injection of
solar photovoltaic systems into the country’s energy mix. In this design,
solar photovoltaic system with 36 batteries and 1000 modules are
required to meet the power demand of 1465 kW/day of the appliances of
the hospital. Although the stand-alone solar photovoltaic has high initial
cost, its durability, reliability, sustainability, ease of maintenance,
environmental friendliness, make the system attractive for residential and
other pertinent applications. has been used in this study among the
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analysed PV modules due to its high efficiency and large module
capacity/frame area ratio. Long-term meteorological parameters for
Alasaba in Libya have been collected from Renewable Energy Authority
(REAOL) Libya and the results confirm that Alsaba has a high content of
annual solar radiation.
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Abstract

In Digital Image Processing, Image Restoration involves the
reconstruction or recovery of the original image from the degraded
image, there are many algorithms used in this area depend on the types of
noise. An improved cascaded and recursive median filters for the
restoration of gray scale images that are corrupted by impulse noise is
proposed in this paper. The main objective of this paper is to improve
and compare two filtering algorithms,"” Cascade Median Filter and
Recursive Median Filter". Every pixel in the original image will be tested
first to determine whether it is corrupted with noise or not, then the filters
will be applied on the corrupted pixel while the uncorrupted pixels will
be retained.

The results of comparative analysis are measured using Mean Square
Error (MSE) and Peak Signal to Noise Ratio (PSNR).

Keywords— Cascade Median Filter, Recursive Median Filter, Impulse
Noise, Mean Square error, Peak Signal to Noise Ratio.
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1 Introduction

Images are always easily corrupted by positive or negative impulses,
which are caused by noisy channels while information transmitting.
Impulse noise is a common kind of noise in electronic communication. It
changes some bits or pixels of an image (Wang and Li.,2010). One of the
most common form of noise is the impulse noise, also known as salt and
pepper noise the impulse noise produces fixed values in the pixels which
are " 0" (pepper noise) and 255" (salt noise) (Shrestha, 2014).

When an image degraded by noise, suppression of the noise or
restoration of the images is one of the major important tasks in the field
of image processing. The Median Filter, Recursive Median Filter and
Cascade Median Filter are most popular approaches for impulse noise
suppression. However, these Filters are processing all pixels in the
image, so restore the images at low density of noise will be less
efficiency, because most of pixels are not changed. The mechanism of
these filters depends on principle of filtering without detection, that is
mean some of the original pixels will be changed. On the other hand,
Cascade Median Filter and Recursive Median Filter have high efficiency
in suppression of high density noise compared to Median Filter.

2 Noise sources

The main source of noise in digital images arises during image
acquisition (digitization) or during image transmission (Kamboj and
Rani, 2013). Impulse noise corruption is very common in digital images,
it is always independent and uncorrelated to the image pixels and is
randomly distributed over the image (Harikiran et al., 2010). Impulse
noise can be of two types:

. Random Values Impulse Noise (RVIN)

. Salt & pepper noise

The Salt and Pepper noise is also called as fixed valued impulse noise, it
will take a gray level value either minimal (0) or maximal (255) (for 8-bit
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monochrome image) in the dynamic range (0-255). It is generated with
the equal probability. In the case of salt and pepper noise, the
image pixels are randomly corrupted by either 0 or 255. That pixel is
replaced by either white value (255) or black value (0) that’s why it is
called as salt & pepper noise (Singh and Prakash 2014). The noise model
for an impulse noise can be expressed as: (Shrestha, 2014).

0 with probability p,
X, = 255 with probability p, (D
@;  with probability 1— (p, + pp)

Where

xi denotes the pixel of corrupted image,

¢i denote the pixel,

pn and pp are the probability of the pixel corrupted with pepper noise and
salt noise respectively, where pn and pp = 1/2*Noise Ratio, where Noise
ratio lies between 0 and 1.

3 Filtering techniques

Filtering is an essential part of any signal or image processing system,
which involves estimation of a signal degraded, in most cases, by
additive random noise. Several filtering techniques have been reported
over the years, for various applications. In image processing problems,
nonlinear filtering techniques are preferred as they can cope with the
nonlinearities of the image formation model and also take into account
the nonlinear nature of the human visual system (Ahmed etal:2015).
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The process of denoising the image can be illustrate as shown in fig (1)

i(x,y) c(x.y) i(x.y)
—_ Noise addition » Denoising filter L

— |

Corrupted image

Noisen (x,y)

|<— Degardation stage —>|<— Restoration stage _>|

Where

I (X, y) is the original image

n (X, y) is the salt-and-pepper noise

c (X, y) is the corrupted image and
J (X, y) is the estimate of the original image i (X, y) after denoising.

In this paper we will test the efficiency of the proposed filters for
suppression of the salt- pepper noise and compare their performance,
with some other types of filter like Cascaded Median Filter, Recursive
Median Filter.

3.1 Median filter

The Median Filter (MF) is a simple nonlinear smoother that can suppress
noise while retaining sharp sustained changes (edges) in signal values. To
define the running median smoother, let {x (=)} be a discrete time
sequence. The running median passes a window over the sequence {x
(=)} that selects, at each instant "n". The median smoother operating on
the input sequence {x ()}, this produce the output sequence {y}, at time
index "n".

Y(n) = MEDIAN [x (n —NL), ..., x(n), ..., x (n + NR)] = MEDIAN
[x1(n), ..., xN (n)] (2)

where NL and NR range in value over the nonnegative integers and N =
NL + NR + 1 is the window size. That is, the samples in the observation
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window are sorted and the middle, or median, value is taken as the output
(Al Bovik; 2000).

3.2 Recursive Median Filter

The Recursive Median Filter (RMF) is a modification of the median filter
defined in equation (2). Specifically, the output y(k) of the median filter
of size 2N + 1 is given by (Al Bovik; 2000).

Y(n) =MEDIAN [y (n—=N.), ...,y (n—1), x(n), ..., x (n + Ng)] (3)

3.3 Cascade Median Filter

The Cascade Median Filter (CMF) is a two or more stages of standard
median filter. The mechanism of this filter depends on applying standard
median filter on images, then the output image from the first median
filter will be filtered using standard median filter again, equations of this
filter are given by: -

Y(n) = MEDIAN [x (n=NL), ..., x(n), ..., X (n + NR)] = MEDIAN
[xL(n), ..., xN (n)]

Where Y(n) is the output of the first stage of cascade median filter
(Standard median filter)

Z(n) = MEDIAN [y (n—NL), ..., y(n), ..., y (n + NR)] = MEDIAN
[yL(n), ..., yN ()] (4)

Where Z(n) is the output of the second stage of cascade median filter

3.4 improved Filters

The two proposed filtering techniques works same manner as the
Cascade and Recursive Median Filter except that every pixel in the image
will be tested first to determine whether if it is corrupted or not. So the
filters will be applied on the corrupted pixels while the uncorrupted
pixels are retained.

4 Performance Parameters

For comparing original image and filtered image, we calculate following
parameters:
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4.1 Mean Square Error (MSE):
The MSE is the cumulative square error between the original and
processed image defined by (Kamboj and Rani, 2013).

M-1

Z

F(X, Y) - I(X, V)] (5)
0

1

M x N
X=0

MSE =

~<
Il

Where

F (X, Y) is the original image

I (X, Y) is the filtered image

M and N are the number of rows and columns or (dimension) in the input
image

4.2 Peak signal to Noise ratio (PSNR): PSNR is the ratio between
maximum possible power of a signal and the power of distorting noise
which affects the quality of its representation. It is defined by (Kamboj
and Rani, 2013).

R C
PSNR = 1010g10 (m) (6)

Where:
R is the number of rows of the original image, C is the number of
columns of the original image

5 Simulation results

In this paper we used MATLAB to implement the code to simulate the
results. The simulation results are presented in Table 1 with various
densities of noise on gray scale images to test the performance of a two
stages ICMF (Improved Cascade Median Filter) and IRMF (Improved
Recursive Median Filter). Images will be corrupted by salt-and-pepper
noise at low density of noise (1%) and high density of noise (70%), then
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those images will be restored using both filters with a mask size of (3*3).
The performance of the restoration process is quantified using Peak
Signal-to-Noise Ratio (PSNR) and Mean square error (MSE).

Figure (1), shows the resulted images from the simulation of these filters
with density of noise 50% where: -

(a) represents the original image (b) represents the corrupted image

(c), (d), (e)and (f) represent the filtered image using: - Cascade Median
Filter(CMF), Recursive Median Filter (RMF), Improved Cascade Median
Filter ICMF) and Improved Recursive Median Filter (IRMF),
respectively.

Fig. 1 Result with density of Noise 0.5

Table (1) illustrates the performance of CMF, RMF, ICMF and IRMF
with a noise ratio varies from 1%to 70%.
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Table 1: performance of listed filters

Filters type

CMF RMF ICMF IRMF

MSE PSNR | MSE PSNR | MSE PSNR | MSE PSNR
1% 4.73 4495 | 4.72 4496 | 1.45 50.08 | 1.25 50.70
5% 2142 | 3840 | 15.65 | 39.76 | 1422 | 40.17 | 13.12 | 40.52
10% 29.37 | 37.02 |36.30 | 36.10 | 29.14 | 37.06 | 2436 | 37.84
20% 66.65 | 3347 | 61.76 | 33.80 | 5391 | 3439 | 47.49 | 34.94
30% 102.89 | 31.58 | 9352 | 31.99 | 9551 | 31.90 | 88.28 | 32.25
40% 233.84 | 28.01 | 163.53 | 29.57 | 182.69 | 29.09 | 130.91 | 30.53
50% 672.33 | 23.43 | 27431 | 27.32 | 360.77 | 26.13 | 234.05 | 28.01
60% 1.78e3 | 19.18 | 541.03 | 24.37 | 1.04e3 | 21.52 | 463.88 | 25.04
70% 3.98e3 | 15.70 | 1.29e3 | 20.60 | 2.77e3 | 17.28 | 1.01e3 | 21.62

Noise
density

Figure 2 shows the PSNR and MSE of the listed filters.

X 4500

50—
——cmF +—CMF
45w - RVE N
IcMF ICMF
3500
—<IRMF —— IRMF /
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3000
35 2500
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30 \ 2000
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%1 %5 %10 %20 %30 %40 %50 %60 %70 %1 %5 %10 %20 %30 %40 %50 %60 %70

Noise density Noise density
Fig 2: The Peak Signal to Noise Ratio and Mean Square Error of the
Listed Filters
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6 Conclusions

This paper reviews some techniques for suppression of salt-and-pepper
noise from images. The performance of these filters are measured using
the PSNR and MSE.

The IRMF and ICMF filters give approximately same results at low and
medium density of noise, while at a high density of noise IRMF gives a
better result than ICMF. That is clear from large PSNR value ensuring
high image enhancement.

In general, the efficiency of Improved filters (ICMF and IRMF) at low
density of noise is higher compared to standard filters (CMF and RMF),
on the other hand at high density of noise RMF and IRMF give better
results than CMF and ICMF.
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Abstract

Volume fractions measurement using a sensor that does not interfere with
the flow is needed in poly-phase flow systems. In this paper two simple
and inexpensive concentric cylindrical capacitive designs are proposed
for volume and weight fraction measurements in poly-phase flow
systems. One with solid inner cylinder and the other with hollow inner
cylinder. The results are tested experimentally using the sensors for
various two-phase mixtures of oil with water/air, and water with salt
were used with predetermined ratios. The theoretical and experimental
results for static, slug, and stratified flow patterns show that one exhibits
a linear relationship, while the other one shows a nonlinear behavior. For
the latter type, the linearization procedure was derived. It is concluded
that the most practical linear sensor is the solid inner cylinder type,
although in some instances a multi- concentric cylinders may be
preferred for greater sensitivity for all flow patterns.

I. INTRODUTION

MEASURING and frequently recognizing the volume fraction of
materials contained in poly-phase flow systems, such as oil-reclamation
plant, oil-transportation, water distillation and sea water treatment plants,
is one of the most common procedures of industrial instrumentation.

The need for a sensor that can measure the volume and weight fractions
in poly-phase flow systems without using separation techniques and
without interfering with the flow, has been recognized for a long time.
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Water and gas presence is to be carefully determined. Also in sea water
treatment plant where the amount of salt in water is accurately required.
Capacitance sensors have previously been used in: Accident Tolerant
Fuel Test (Maolong et al;2016). capacitance sensor for void fraction
measurement in gas-liquid two-phase flow (Luiz;2017). film thickness
measurement (William and Albert;1985). in accurate linear distance
measurement (Masahide et al;1984). capacitance sensors of the different
structures and configurations, like parallel plates, concave plates,
staggered concave plates, double helix, multiple helix, and four concave
plates has been made (M. Sami & E. John;1980). Although the
capacitance sensors are inherently limited to two-phase flow systems.

11. SENSOR DESIGN AND OPERATION

The main objective of the design was to build a capacitance volume
fraction sensor that would be capable of measuring volume fraction with
low uncertainty. The capacitance volume fraction sensor, designed by
multi-concentric cylinders capacitor to measure the

Fig. (1) Cylindrical capacitor with solid inner cylinder
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volume/weight fraction, the other aim of the present work is to develop a
simple capacitance sensor (Luiz;2017, M. Sami & E. John;1980). with an
output (capacitance) which varies linearly with volume or weight fraction
in two-phase air/water-oil, salt-water and relative permittivity within the
sensor, without flow disturbances.

The use of simple capacitors using multi-concentric cylinders
configuration are suitable for poly-phase pipelines. The principle of
operation of the capacitance sensor is based on the two concentric
cylinders' capacitor. Figure (1) shows the configuration of the two
concentric cylinders' capacitor with two phase between them. The
measured capacitance is given by (John;1992).

c=7 (1)

Where Q is the total charge on the inner conductor and V is the applied
voltage, the total charge represents the sum of the induced charges on the
surface which is adjacent to phase 1 and on the surface adjacent to phase
2, and is given by (John;1992).

Q = (kyp1 + kypz)2mrL 2)
ky +ky =1 ©)

Where k; is the part of the circumference that was immersed in phase 1,
k, is the other part immersed in phase 2, p, is the surface charge induced
in the inner cylinder that immersed in phase 1, and p, is the surface
charge in the inner cylinder that immersed in phase 2. The total
capacitance normalized to the applied voltage is equal to:

C" = (kips + kapz)2mrL (4)
C' = (kyp1 + kyp2)s
C' = kip; + kyp, %)
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Where

k:ll = k1$
ké = sz

Where r is the inner cylinder radius, L is the cylinder length, and s is the
inner cylinder surface area.

From equation (5) the normalized measured capacitance is directly
proportional to the surface area part that immersed in phasel.

C' < ki, (6)
and

ki o< vy, (7)
then

C' < vy, (8)

C x vy, 9

where v; is phasel volume belongs to the circumference part k;.
Equation (9) indicates that the measured capacitance is directly
proportional to the volume fraction of the phasel.

For the capacitor with two concentric cylinders as shown in figure (1),
the capacitance is given by (Masahide et al;1984).

2Te
¢= In(b/a)

(10)

Where € is the permittivity of the material between the capacitor
cylinders, a is the inner cylinder radius and b is the outer cylinder radius.

The other sensor design that was constructed and tested is two concentric

cylinders with hollow inner cylinder as shown in figure (2), the part of
phase 1 inside the inner cylinder v; will not be included in capacitance



[TECHNOLOGICAL SCIENCES JOURNAL]

measurement. Therefore, the volume v, is nonlinearly proportional to
capacitance, thus, the equation (6) will not be applied.

Fig. (2) Cylindrical capacitor with hollow inner cylinder

I11. LINEARIZATION PROCESS OF NONLINEAR SENSOR

The relationship between phasel volume v, normalized to the radius and
length ( r=1, L=1) inside the inner cylinder and its corresponding
circumference X, normalized to the radius can be derived as following .

As shown in figure (3), the cross-sectional area of the hollow inner
cylinder sensor, the surface area of the sector abc is given by:

v, .

Fig. (3) Cross-section area of hollow inner cylinder sensor
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s=— (12)

And the surface area of the triangle abc is given by:

r2sin @
2

A=

(12)

Where 6 is the central angle corresponding to the sector. Thus the surface
area of the circular segment according the volume v, inside the inner
cylinder is derived as:

Ky = On® (13)
The arc length of circular segment X,. is:
X, =10 ->0="" (14)
Thus,
vy =12 [& — sin)&]£
T rl12
vy = [(rXr) - <ﬁ> sin )&l L
2 2 T
The volume v; normalized to (r =1, L=1) can be written as:
p) = T (15)
but sinX, = 2 sin%- cos%
Thus,
1 =%—sin%-cos% (16)
Xy =ky'2m 17)
where

0<X,<2m - 0<v{<m
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The relationship between the normalized v; and X,. is shown in figure(4).

Fig.(4) The relation between the normalized v; and X, the solid line for
actual relation before linearization and the dashed line after linearization.

The correction equation that should be added to linearize the relation
between v; and X, is given by:

Xy

. Xy
correc = sin—--cos-

(18)

Therefore, in using the hollow inner cylinder sensor, the results should
always be linearized by adding the correction equation (18).

IV. SENSOR CONSTRUCTION

The capacitance sensors proposed and constructed using metal concentric
cylinders with three configurations which are solid inner two- concentric
cylinders, solid inner three-concentric cylinders, and hollow inner three-
concentric cylinders. The metal used in the construction was well isolated
with the connecting wires to assure an accurate capacitance
measurement.
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Figure (5) and figure (6) show the schematic diagram of both solid and
hollow inner three concentric-cylinders sensor respectively.

Fig. (5) Schematic diagram of the solid inner three-concentric cylinders'
sensor.

Fig. (6) Schematic diagram of the hollow inner three-concentric
cylinders' sensor.
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Table (1) Sensors dimensions, all numbers are in mm.

Solid inner two-concentric cylinders sensor 1

Inner cylinder Outer cylinder Sensor length
I1.D o.D 1.D Oo.D
solid 175 41.5 41.8 120

Solid inner three-concentric cylinders sensor 2

Inner cylinder Mid cylinder Outer cylinder Sensor length
I.D 0.D 1.D o.D 1.D o.D
solid 175 21.9 225 25.9 26.5 120

Hollow inner three-concentric cylinders sensor

Inner cylinder Mid cylinder Outer cylinder Sensor length
I1.D Oo.D 1.D o.D 1.D Oo.D
17.2 175 21.9 22.5 25.9 26.5 120

V. EXPERIMENTAL MEASUREMENTS

Static and dynamic measurements were made using the sensors with
different size of solid and hollow inner multi-concentric cylinders
configuration. Various two phase mixtures of oil with air, oil with water,
and water with salt were used in predetermined volume ratios for slug
and stratified flow patterns. The static and dynamic results did not differ
with flow rates of up to 10 ms™ (M. Sami & E. John;1980). consequently,
only static testing is carried out for the sensor measurements.

The measurements were made in procedure to determine the capacitance
variation versus volume fraction of material in the capacitance sensors.

The measurements were made at frequency of 10 kHz, using a digital
RLC meter type ((hp 4262 A)).
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VI. EXPERIMENTAL RESULTS

Figure (7) shows a plot of capacitance versus the percentage of oil
present by volume in an oil-air system for sensorl. As may be seen there
is a linear relationship between the sensor capacitance and the percentage
of oil present, and figure (8) shows the same relation in an oil-water
system, but for the sensor 2. From the graphs, it may be seen that the
design dimensions and the number of cylinders give more linear outputs

and affect the sensor sensitivity.
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Fig. (7) Percentage volume of oil in an oil-air mixture for solid inner
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two-concentric cylinders' sensor.
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Fig. (8) Percentage volume of oil in an oil-water mixture for solid inner
three-concentric cylinders' sensor.

Figure (9) shows a plot of capacitance versus the percentage of oil
present by volume in an oil-air system for sensor 3. As may be seen,
there is a nonlinear relationship between the sensor capacitance and the
percentage of oil present because the part of oil volume inside the inner
cylinder will not be included in capacitance measurement. After the
linearization process, it may be seen that the nonlinear sensor gives
linear outputs.



[TECHNOLOGICAL SCIENCES JOURNAL]

110

Before Lineanzation

Capacitance (pF)

0 10 20 30 40 50 60 70 80 90 100
% Oil wlume

Fig. (9) Percentage volume of oil in an oil-air mixture for hollow inner
three-concentric cylinders' sensor before and after linearization.

Figure (10) shows the measured capacitance versus the percentage
weight of salt in a salt-water system for sensor 3.

30

Capacitance (nF )

%% Salt weight

Fig. (10) Percentage weight of salt in a salt-water mixture for solid inner
three- concentric cylinders' sensor.
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VII. CONCLUSIONS

For the sake of simplicity to join the sensor with the flow systems, this
paper presented more practical capacitance sensor structure for volume
and weight fractions measurement of materials contained in two-phase
pipelines. The results were obtained indicate that the solid inner multi-
concentric cylinders are linearly sensitive, while the same sensor but with
hollow inner cylinder showed a nonlinear sensitivity. If nonlinear sensors
employed, the linearization process which was carried out may be used.
The results show that the highest sensitivity and linearity were realized,
when the number of cylinders increased.

As future work, the capacitance sensors can be used in conjunction with
conductivity; three phase determination may be made.

Also the capacitance sensors may be employed to sense the humidity of
storehouses.
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