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Message from the Editor-in-Chief

Dear Colleagues,

TOJSAT welcomes you. TOJSAT would like to thank you for your online journal interest.
The online journal system has been diffused very fast for last ten years. We are happy to see
that almost more than 180,000 educators, teachers, parents, and students from around the
world have visited for last eight years. It means that TOJSAT has continued to diffuse new
trends in science and technology to all over the world since January, 2011. We hope that the
volume 9, issue 1 will also successfully accomplish our global science and technology goal.

TOJSAT is confident that readers will learn and get different aspects on science and
technology. Any views expressed in this publication are the views of the authors and are not
the views of the Editor and TOJSAT.

TOJSAT thanks and appreciate the editorial board who have acted as reviewers for one or
more submissions of this issue for their valuable contributions.

TOJSAT will organize ISTECEurope-2019- International Science & Technology Conference
(www.iste-c.net) on July, 2019 in Prague and ISTECAmerica — 2019 on August, 2019 at
George Mason University in America. This conference is now a well-known science and
technology event. It promotes the development and dissemination of theoretical knowledge,
conceptual research, and professional knowledge through conference activities. Its focus is to
create and disseminate knowledge about science and technology. ISTEC-2014 conference
book has been published at http://www.iste-c.net/istecpubs

For any suggestions and comments on the international online journal TOJSAT, please do not
hesitate to fill out the comments & suggestion form.

Call for Papers

TOJSAT invites you article contributions. Submitted articles should be about all aspects of
science and technology. The articles should be original, unpublished, and not in consideration
for publication elsewhere at the time of submission to TOJSAT. Manuscripts must be
submitted in English.

TOJSAT is guided by its editors, guest editors and advisory boards. If you are interested in
contributing to TOJSAT as an author, guest editor or reviewer, please send your CV to editor.

January 01, 2019
Prof. Dr. Aytekin ISMAN
Sakarya University

www.tojsat.net Copyright © The Online Journal of Science and Technology
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Message from the Editor

Dear Readers,

Happy New Year.

Welcome to the 1st issue of 2019. Papers were contributed from Yemen to U.S.A. and include
selected titles for instance Super Food for Alternative Nutrients: Spirulina Platensis;
Challenges in Teaching Global Software Engineering to Undergraduate Students: Course
Design. In the new issue you will see these new and interesting topics.

TOJSAT thanks and appreciate the editorial board who have acted as reviewers and their
valuable contributions.

TOJSAT invites you article contributions. Submitted articles should be about all aspects of
science and technology. The articles should be original, unpublished, and not in consideration
for publication elsewhere at the time of submission to TOJSAT and it must be written in
English.

Prof.Dr. Mustafa S. Dundar
Editor
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A “SUPER FOOD” FOR ALTERNATIVE NUTRIENTS: Spirulina Platensis

Nilay Seyidoglu
Tekirdag Namik Kemal University, Veterinary Faculty, Department of Physiology, Tekirdag-TURKEY
nseyidoglu@nku.edu.tr

Deniz Belenli
Tekirdag Namik Kemal University, Veterinary Faculty, Department of Biochemistry, Tekirdag-TURKEY
dbelenli@nku.edu.tr

Abstract: Nutrition provides the growth and maintains function of organism. In recent years,
there has been an increase in importance of alternative foods for feeding and health, especially
Spirulina platensis. S.platensis is a microalgae called as “Super food” as endorsed by lifestyle
personalities, and also has been approved as a health food by the World Health Organization.
This study we aimed to evaluate the effects of different doses of S.platensis (500-1000 mg/kg
bw) on physiological such as growth, haemotogical and biochemical parameters. During trial
the rats were weighed weekly and the haemogram parameters (haematocrit, haemoglobin, red-
white blood cell counts, leukocyte subtypes, MCV, MCHC, RDW and PLT) were analyzed.
Serum total cholesterol, its fractions (LDL, HDL) and atherogenic indices (TC:HDL-C, LDL-
C:HDL-C) were observed. Besides that, serum protein, albumin, globulin and
albumin/globulin ratio were determined. Although there were no differences occurred among
all groups statistically, all parameters were found in their reference values. However, effects
of lower dose of S.platensis showed the best result for those physiological parameters. As a
result that, S. platensis with its high concentration of functional nutrients is called as an
important alternative therapeutic food and can be said that it can be used safely.

Key words: Alternative food, Spirulina, microalgae, health.

Introduction

Nutritious is important for physiological functions and also growth mechanism of organism. Belong this issue, a
quality nutritious is nedded for a healthy life for both animal and human. Recent years, researchers are interested in
interesting food supplements for better health. The selection criterias of these products take into account the
strengthening of the immune system, maintenance of growth performance and antioxidant properties, especially
protein needs. Among these products, a strong antioxidant Spirulina platensis, which is a natural protein source,
rich in vitamins and minerals, has become a focus of interest. Belong to the increase in interest of S.platensis,
biotechnological studies about this microalgae have been researched in nowadays.

S. platensis is a microscopic filamentous alga which is rich in polyunsaturated fatty acids, phycocyanin and phenolic
compounds (Richmond, 1992). It also does not contain cellulose on its cell wall. In this respect, S.platensis
stimulates the bowel function and digestion rate by activate the useful microorganism such as Bifidobacterium and
Lactobacillus, and inhibit the harmful bacteries such as E.coli and Candidas. The improvement of absorption of
foods and digestion were reported by some researchers (Pulz and Gross, 2004; Vural and Celen, 2005; Dogan,
2012). Besides that, phycocyanin content of S.platensis which has antioxidant and antienflamatuar properties,
affects positively on erythropoiesis. Researchers also determined that phycocyanin and also polisaccarides in this
microalgae improve values of the erythrocytes, granulocytes, monocytes and fibroblast cells in bone cell marrow
(Hayashi et al. 1994; Cheng-Wu et al., 1994). Hayashi et al. (1994) observed the stimulation effects of S.platensis on
activation of macrophage and leukocyte cells, phagocytosis, interleukin production and immune response in rats. At
the same time, more toxicological analysis have been studied for usage this microalga as a natural food additive and
reliability (Salazar et al., 1998; Yazicit and Kaynak, 2001; Belay, 2002). On that point, in terms of preventive
medicine or alternative food for health is supported by the macrophage activation and thereby effects on growth and
immune system. S.platensis has an important role on blood protein and lipid. Researchers indicated that (Nakaya et
al., 1988; Kanamaru et al., 2005) cholesterol is decreased by inhibition of the cholesterol absorption from jejunum
and bile acid resorption from ileum with phycocyanin in S. platensis. Also, it was reported that polyunsaturated fatty
acids and phycocyanin in S.platensis may help for this purpose. In addition, the plasma proteins (total protein,
albumin, globulin) increased by S.platensis due to its high contents of essential amino acids and protein with values
ranging from 55-65% (Bezerra et al., 2009; Mariey et al., 2012). However, it was only reported that long term of
Spirulina intake may caused gout due to the high protein value (Becker et al., 1986; Aradjo et al., 2003). In this
study, it’s aimed to evaluate the effects of different doses of S. platensis on hematological and biochemical
parameters of rats that fed a long trial period.

www.tojsat.net Copyright © The Online Journal of Science and Technology 1
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Materials and Methods

Animals, Groups And Feeding

In trial, aged 7-8 weeks, 30 male Wistar Albino rat were randomly allocated on a weight basis to three groups:
Control, (basal diet), SP-1 (added 500 mg/kgbw S. platensis, daily) and SP-2 (added 1000 mg/kgbw S. platensis,
daily). The rats were housed in purpose-built metal cages. Feed and water were offered ad libitum throughout the 45
day trial. Basal diet was formulated to contain 2000-2500 kj ME/kg metabolize energy, 23% crude protein, 3%
crude fat, 7% crude fiber, 8% crude ash and, was projected to take on maintenance requirements according to the
NRC (1995). The experimental groups fed by S.platensis (Egert, I1zmir-Turkey) orally daily, and doses also were
provided and modified according to literature (Nagaoka et al., 2005; Moreira et al., 2011).

The experimental protocols were approved by the Animal Care and Use Committee of Namik Kemal University and
are in accordance with the National Institute of Health Guide for the Care and Use of Laboratory Animals. The
study was carried out with the permission of Namik Kemal University Animal Experimentation Local Ethics
Committee (Approval No: 2017/04-4).

Measurement

Body weights and weight gains of each rats were determined for growth performance in each week of the trial.
Blood samples were collected for anticoagulant tubes by tail venipuncture on the 45th day from overnight-fasted
rats. Haematocrit, haemoglobin, counts of white and red blood cell, platelet (PLT), mean corpuscular volume
(MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration (MCHC) and red cell
distribution widht (RDW) were obtained by Exigo Eox Vet hemogram apparatus that from the laboratory of Namik
Kemal University Experimental Research Center. Serum total cholesterol, its fractions (LDL, HDL) and
atherogenic indices (TC:HDL-C, LDL-C:HDL-C) were observed by spectrophotometrically. Besides that, serum
protein, albumin, globulin and albumin/globulin ratio were determined.

Statistical Analysis

Statistical analyses were performed with SPSS (Version 17,0). Data were tested for normality distribution and
variance homogeneity assumptions. All the values were grouped and the means and standard errors were calculated.
One-way ANOVA was applied to the all parameters to examine the difference between groups. Differences were
considered significant at P<0.05. If the difference between groups was provided to be significant (P<0.05),
differences evaluated by Tukey’s test (Dowdy and Wearden, 1981). On the other hand, in non-homogenous groups,
differences between means were analyzed by Kruskal Wallis and following Mann Whitney U test between groups
one by one (Dawson and Trapp, 2001).

Results and Discussion

Although there were no statistically differences occurred among all groups, all parameters were found in their
reference values. However, effects of lower dose of S.platensis showed the best result for those physiological
parameters. The body weight and weight gain values obtained in the study groups were shown in Graphic 1 and 2.
respectively. There were no significant differences among all groups according to the weekly periods (p>0.05). At
the end of the study, mean live weights of control and research groups were 277.25+13.22, 267.19+8.13 and
274.033+7.84 g. Also, there were no differences in terms of average weight gains among the groups (Graphic 2,
p>0.05). The weight gains of rats at the end of the experiment were 118.91 + 13.60, 121.82 + 9.93, and 136.23 £
8.59 g respectively in group control, SP-1 and SP-2. The daha about some physiological and biochemical
parameters were given in Table 1 and 2. All parameters were found in normal reference values but interesting in
increase of total cholesterol, LDL cholesterol and atherogenic indices.

S.platensis have been used for a natural food additive for animal feeding, recently. Most of researchers reported
various results of the effects of S.platensis on growth performances. Aradjo et al. (2003) studied rats fed by of 5%
and 10% S.platensis. It was determined that although there were no statistical differences in growth and feed
efficiency, there was an increase in live weight in group fed by 10% S.platensis. This results were similar to our
results. Although there were no significant differences in growth parameters statistically in our study, it was
observed that weight and weight gain of rats in experimental groups increased in last weeks (Graphic 1).
Nevertheless, Heidarpour et al. (2011) had a study with additives of 0, 2, 6, 25 g S.platensis given to ruminants for
15 trial day. They found no differences in weight gain, feed efficiency and daily feed consumption among all
groups. Besides that, an other study about growth parameters were detected in fishes which fed by 10%, 20%, 30%
and 40% Spirulina, and no statistical differences were observed (Dernekbasi et al., 2010). However, some
researchers reported the positive impact of S.platensis on growth metabolism in animals (Grinstead et al., 2000;
Peiretti and Meineri, 2008; Moreira et al., 2011). The mechanism of S.platensis on growth and feed efficiency was
explained by its inhibiton effect on harmful microorganism in intestinal mucosa (Bhowmik et al., 2009).

www.tojsat.net Copyright © The Online Journal of Science and Technology 2
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Graphic 1. Body weight of rats in Control and Experimental Groups (g).

400 Body weight (g)
C
=
.20
()
3
First 1 2 3 4 5 6
weight Trial week

Control H SP-1 m SP-2

Garphic 2. Body weight gain of rats in Control and Experimental Groups (g).
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In our study, there were no statistical differences in all hematological parameters among all groups, and also they
were in their normal reference values (Table 1; p>0.05). Similary, Simsek et al (2007) determined that S. platensis
had no differences in hemaotological parameters such as erytrocytes, haemoglobin, but a statistical decrease in
haematocrit value in rats. A study about fish nutrition with S.platensis, researchers found that an increase in
erytrocytes and leucokcytes count statistically (Promya and Chimanat, 2011). They reported that S.platensis may
stimulate the activities of bone marrow cells and thereby improve the immunity of organism. Also, it was reported
that because of the macrophage activity of S.platensis, cellular and humoral immunity and survival rate were
improved, especially broilers whose immune system was not sufficiently developed (Qureshi et al., 1996; Hamad et
al., 2001). There was no mortality and any diseases were excited during this study as well as the results showed that
S.platensis had no negative effect on hematological characteristics. The Lymphocytes were 69,34+1,96 in control,
70,66+0,98 in SP-1 and 76,05+3,17 in SP-2 (p:0,185). Eosinophils were 10,87+1,64, 14,50+1,68 and 13,70£1,63 in
groups control, SP-1 and SP-2 respectively (p:0,116). However, leukocytes counts and ratios of monocytes,
neutrophil and basophils were not identified exactly. So, they not rated for the research. This result may be due to an
allergic reactions of rats or a mistake of analyzer. Besides that, a recent study, it was reported that using automotical
methods (hematology analyzers) for count the leucokcyte and leucokcyte substypes may not be suitable for rats
(Messias et al., 2017). So, it was neccessary to analyse these parameters by handled method for future researches.

www.tojsat.net Copyright © The Online Journal of Science and Technology 3
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Table 1. Haematological Indices (mean + SE, n=30).

Groups
Control Group SP-1 Group SP-2
Parameters (S. platensis-500mg) (S. platensis-1000mg)

Haematocrit (%) 39,91+1,10 36,55+1,34 34,72+2,34
Haemoglobin (gr/100ml) 15,27+0,35 13,93+0,50 13,34+0,90
Erythrocyte (x106/mm3) 7,64+0,19 6,92+0,22 6,71+0,46
Leukocyte (x103/mm3) 8,32+0,90 4,73+1,33 10,18+3,97
MCV (fl) 52,22+0,80 52,74+0,62 51,82+0,74
MCH (pg) 20,02+0,24 20,11+0,18 21,99+2,05
MCHC (g/dI) 38,39+0,29 38,14+0,20 34,73+3,77
RDW (%) 15,11+0,34 14,13+0,29 14,34+0,24
PLT (x106 /mm3) 519,83+143,57 573,67+£39,37 556,75+171,69

In addition, S.platensis may inhibit the harmful bacteria in intestine (Bhowmik et al., 2009) and thereby
inflammatory agents that secreted by enteric bacteria may affect on globulin synthesis of liver. Some researchers
reported different results about effects of Spirulina on protein values. (Bezerra et al., 2009; Moreira et al., 2011;
Heidarpour et al., 2011). Although, Moreira et al.(2011) indicated no effect of S. platensis on serum protein levels,
Mariey et al.(2012) stated that SP level at 0.2% had a significant increase in plasma total protein, aloumin and
globulin in laying hens. On the other hand, Bezeria et al. (2009) determined the high serum protein value in lambs
fed 0, 5 and 10 g SP. All these researchers suggested that the protein quality and quantity of S. platensis may
increase the serum protein level. In recent study, high Spirulina additive showed normal value with control however,
in group of lower dose of Spirulina determined insteresting results about cholesterol and its fraction values. All of
them are in reference value but interesting in increase of Total cholesterol, LDL cholesterol and atherogenic indices.
Total cholesterol (TC) and its fraction, low-density lipoprotein cholesterol (LDL-C), exhibited a rise coupled with a
marginal decrease in the level of high-density lipoprotein cholesterol (HDL-C). As a result, increase in the
atherogenic indices, TC:HDL-C and LDL-C: HDL-C, was observed. Due to all parameters resulted in their
reference value, we can say that different experimental condition or animal may be change the results. However,
various studies must be planned for next studies with different aims.

Table 2. Biochemical Parameters (mean £ SE, n=30).

Groups
Control Group SP-1 Group SP-2
Parameters (S. platensis-500mg) (S. platensis-1000mg)

Cholesterol (mg/dl) 41,18+3,25 51,76+3,4 42,78+2,04
Trygliserid (mg/dl) 107,53+10,87 83,08+12,49 107,41+8,97
Total lipid (mg/dl) 252,1948,37 257,32+16,07 259,4445,82
HDL-Cholesterol (mg/dl) 30,89+0,86 25,13+3,16 30,91+2,52
LDLD-Cholesterol (mg/dl) 31,80+3,56 43,25+7,81 33,36+2,52
VLDL-Cholesterol (mg/dl) 21,51+2,17 17,46+2,35 21,48+1,79
LDL/HDL ratio 1,04+0,13 1,46+0,43 1,17+0,17
TC/HDL ratio 1,25+0,07 1,52+0,14 1,43+0,11
Total protein (g/dl) 5,63+0,18 6,06+0,20 5,54+0,08
Albumin (g/dI) 2,36+0,07 2,20+0,07 2,28+0,05
Globulin (g/dl) 3,27+0,21 3,86+0,24 3,27+0,10
Albumin/globulin 0,7540,07 0,62+0,06 0,7040,03

Conclusion

Good and high quality protein intake from alternative supplements has become important in nowadays. Belong to
this issue, researchers attract to attention on the various and natural alternative foods or plants. S. platensis which is
an interesting plant among these natural additives has a rich biological content. Nevertheless, all studies about plant
additives and the results were indicated the controversial nature effects of S.platensis on weight, weight gain, blood
and biochemical parameters.
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It’s believed that these differences may due to the sexuality of animals, environmental conditions, trial long and also
effective doses of S.platensis which have not yet been used. In this study, results showed that long term and high
dose of using this microalgae is appropriate for health, but more studies are needed to pointed out the importance of
this natural supplement.
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A CASE STUDY OF A GRAVITY WALL LOCATED IN THE FISHING
PORT AREA
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Abstract: In a technical sense, a gravity wall is defined as any structure that resists soil
pressure. The gravity wall is typically a permanent structure constructed in the form of a
retaining element for the slope. The advantages of this wall type are that the excavation
materials can be used in the walls of these walls, the evaluation of the waste materials and the
integrity of nature by adapting to the ground conditions of the weight wall. The gravity wall,
which is built between the service road of fishing port and the highway, is about 340 meters in
length and varies in height and has a maximum height H = 10.50 meters. During the
construction of the road, some parts of the gravity wall which had been built, were collapsed in
the form of breakage in the wall as a result of the surcharge load effect caused by mass transfer
from the road embankment. Damaged parts of the wall were repaired. In this study, bearing
capacity and stability analysis were carried out on the failure cross section (Section-A) which
has the height of 5.16 meter along the wall route. GEO5 package program are used in the
analyses. The parameters used in analyses were obtained from the laboratory studies and
literature. The port area is located in the second degree earthquake zone and the seismic effect
was considered in the analysis.

Keywords: Gravity Wall, Retaining Structure, Bearing Capacity

Introduction

Gravity walls are widely used as earth retaining systems supporting fill slopes adjacent to roads and residential

areas built on reclaimed land (Trandafir, Kamai & Sidle, 2009).

Gravity walls are the most common type of construction for docks because of their durability, ease of construction
and capacity to reach deep seabed levels. The design of gravity walls requires sufficient capacity for three design
criteria; sliding, overturning and allowable bearing stress under the base of the wall. Although the design of gravity
quay walls is reasonably well understood for static loads, analysis under seismic loads is still in being developed
(Alyami et. al., 2007)

One of the advantages of gravity walls is that the waste material can be used during the construction process and
this ensures that the gravity wall is fully integrated into the nature.

In this study, bearing capacity and stability analysis were carried out on the failure cross section (Section-A) which

has the height of 5.16 meter along the wall route.

GEOS5 package program is used in the analyses. The parameters used in the analysis were obtained from the

laboratory studies and literature.
Gravity Walls

Gravity walls are the earliest known retaining structures. These walls construct from solid concrete or rock roble
mortared together. The lateral forces from backfill is resisted by the weight of wall itself and due to their massive
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nature, they develop little or no tension.

The difficulty with retaining walls is that they are often concrete or a similar material which, compared to soil, are
extremely strong. It is not advisable to include the actual strength of the retaining wall in the analysis, due to
potential convergence difficulties. Consider also that failure of retaining walls is usually a result of undercutting
of the retaining wall, not shearing of the concrete itself. For this mode of failure, the strength of the retaining wall

itself becomes inconsequential, but the weight of the wall acting as a stabilizing force is critical.

Site Conditions
The gravity wall, which is built between the service road of the fishing port and the highway, is about 340 meters
in length and varies in height and has a maximum height H = 10.50 meters. The gravity wall has been shown in

Figure 1 and Figure 2.

Figure 1. Right Side of Gravity Wall

Figure 2. Left Side of Gravity Wall
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The soil parameters to be used in numerical analysis are given in Table 1.

Table 1. Soil Parameters Used in Analysis

Soil v (kN/m3) | ¢ (°) | ¢ (kPa)
Soil-1 (Behind the Wall) 20.0 37 10
Lime Stone 22.0 35 25

Analysis were carried out under effective stress conditions, assuming that groundwater was not encountered and

necessary drainage precautions are taken.

Highway traffic load is considered as a surcharge pressure of 15 kPa (15 kN/m2) which is effective on embankment.

In analysis of bearing capacity, the bearing capacity value for limestone was taken as 500 kPa.

15 kN/m?

s

LSS /
Y ///
////////// 4

Figure 3. Section A Used Geo5 Program

Some points (1 to 6) shown in Figure 3.

e Point 1-2 : Soils behind the wall

e Point 3 : Fishing port area service road
e Point4 : Gravity wall

e Point 5-6 : Limestone
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Model Analysis

The simplified Bishop method neglects the interslices shear forces (Bishop, 1955). The factor of safety equations
is derived by taking moments about the center of rotation. In the other words, the simplified Bishop method
corresponds to the moment equilibrium factor of safety equation. In general, the difference between the simplified
Bishop factor of safety satisfying both force and moment equilibrium, decreases as a particular slip surface has an
increasing planar portion (Fredlund, Krahn & Pufahl, 1981).

As a result of numerical analysis studies made, the factor of safety obtained for overturning and sliding, bearing
capacity and stability are given in Table 2.

When the result of the analysis is evaluated, the factor of safety for section A is greater than the value of 1.50
according to Bishop method. (FS>1.50)

Table 2. Factor of Safety in Numerical Analysis

Analysis Type Factor of Safety

Overturning Analysis

Wall Analysis

Sliding Analysis

Bearing Capacity

Stability (Bishop-Optimization)

The most critical slip circle obtained with the optimization on the section and according to the Bishop method is
also shown in Figure 4.
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Figure 4. Most Critical Slip Circle
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Conclusion
In this study, the factor of safety of the gravity wall were evaluated according to the Bishop method and the critical
slip circle was determined according to numerical analysis. Site conditions and soil profiles were considered in

this study based on literature and site studies.

It has been understood that there are no bearing capacity and settlement problems in the calculations made on the
gravity wall located in the fishing port area. As a result of the numerical analysis, the factor of safety of sufficient
magnitude were obtained in the wall investigations (overturning and sliding), bearing capacity and stability related

to the gravity wall and no problems were observed.

References

Alyami, M., Wilkinson, S. M., Rouainia, M., & Cai, F. (2007). Simulation of seismic behaviour of gravity quay
wall using a generalized plasticity model. In Proceedings of the 4th international conference on earthquake
geotechnical engineering, Thessaloniki, Greece.

Bishop, A. W. (1955). The use of the slip circle in the stability analysis of slopes. Geotechnique, 5(1), 7-17.

Fredlund, D. G., Krahn, J., & Pufahl, D. E. (1981). The relationship between limit equilibrium slope stability
methods. In Proceedings of the International Conference on Soil Mechanics and Foundation Engineering
(Vol. 3, pp. 409-416).

Trandafir, A. C., Kamai, T., & Sidle, R. C. (2009). Earthquake-induced displacements of gravity retaining walls
and anchor-reinforced slopes. Soil Dynamics and Earthquake Engineering, 29(3), 428-437.

www.tojsat.net Copyright © The Online Journal of Science and Technology 11



T .“J SAT The Online Journal of Science and Technology - January 2019 Volume 9, Issue 1

The Online Journal tf Science and Technology

A COMPARATIVE STUDY OF VARIOUS POROUS ADSORBENTS
FOR CO2; ADSORPTION

Fatma OGUZ ERDOGAN
Kocaeli University, Kocaeli Vocational School, Department of Chemistry and Chemical Processing
Technologies, Kocaeli- TURKEY
foerdogan@gmail.com

Abstract: Zeolites, metal organic frameworks (MOFs), carbon nanotubes, polymers, and
activated carbons have been commonly used as porous adsorbents for CO2 adsorption. The
objective of the study was to prepare low-cost activated carbon from carob stones and compare
its adsorption capacities for CO2 with that of commercial mesoporous silica and four zeolites
(zeolite, 4A zeolite, ammonium Y and sodium Y zeolites). CO2 adsorption on these porous
adsorbents was investigated by using volumetric adsorption apparatus, TriStar 11 3020 at room
temperature and at pressures up to 900 mmHg. The CO: adsortion capacities (wt%) were
determined using the values of the quantity adsorbed at 900 mmHg. It could be confirmed that
chemical activation plays an important role in determining the porous structure and amount of
CO2 adsorbed.

Keywords: Carob stones, zeolite, 4A zeolite, ammonium Y zeolite, sodium Y zeolite,
mesoporous silica, activated carbon.

Introduction

Climate change is the result of increasing CO2 and other greenhouse gases (such as CH4, HFCs and Fg) emissions.
Various technigues (cryogenic separation, absorption and adsorption) for removing CO, from gas and thus
reducing its impact on climate change have been investigated. Adsorption is most commonly used method for the
capture and separation of CO; because of low energy requirements and high adsorption capacity (Liu et al. 2011;
Liu et al. 2015; Goel et al. 2016) . Activated carbon, carbon nanotubes, zeolites, mesoporous silica, metal organic
frameworks (MOFs), polymers have been commonly used as adsorbents for CO, adsorption. Activated carbon is
produced from variety of raw materials such as cherry stones, apricot stones, cornelian cherry stones, olive stones,
wood and coal. Activated carbons can be produced by chemical activation. Chemical activation is a single step
method for the preparation of raw material in the presence of chemical agent such as KOH, NaOH, LiOH, ZnCl;
and H3PO4 (Erdogan 2016; Erdogan and Erdogan 2016). There are several study for CO, adsorption in the
literature. Boyjoo et al. (2017) produced activated carbon from Coca Cola® for CO; adsorption. They found the
adsorption capacity of the KOH activated carbon as 5.22 mmol/g. Ramli et al. (2014) investigated the effect of
pressure and temperature on the adsorption of CO, on MCM-41. Sayari et al. (2011) exhibited a high CO;
adsorption capacity 1.55 mmol7g at 55 C. Zeolite like metal organic frameworks with sod and rho topologies have
been investigated for CO; adsorption by Chen et al. (2011). They found the adsorption capacities of sod-zeolite
like metal organic framework and rho-zeolite like metal organic framework as 53 and 51 mg/g, respectively. Osler
et al. (2017) reported that impregnating chitosan onto multiwalled carbon nanotubes increased their CO;
adsorption capacity by 650%. The main objects of this study are: (i) to study the feasibility of using the activated
carbon produced from carob stones as a low-cost adsorbent for CO, adsorption, (ii) to compare its CO, adsorption
capacity with that of six commercially available typical adsorbents with different porosity and texture, i.e. activated
carbon, mesoporous silica and four types zeolites (zeolite, 4A zeolite, ammonium Y and sodium Y zeolites).

Materials and Methods

In this study, carob stones were obtained from Antalya in Turkey. The precursor, carob stones were first air dried,
then crushed. Then, carob stones were contacted with dilute a 15 vol.% sulfuric acid solution for 12 hours and
washed with hot distilled water. Zeolite (Z), 4A zeolite (4AZ), ammonium Y (AYZ) and sodium Y zeolites (SYZ) and
mesoporous silica (MCM-41) were purchased from Sigma-Aldrich.

Preparation of the activated carbon: 20 g of dried carob stones (<2 mm) was mixed in a beaker with 200 mL of KOH
solution which corresponded to an impregnation ratio of 4:1 (weight of impregnation reagent/weight of carob
stones) for 10 hours at 65°C. The mixtures were immersed in the ultrasonic bath for 120 minutes at 65°C and then
the impregnated sample was then dried over a night in a moisture oven at 120°C. Then, the impregnated sample
was carbonized in a tube furnace (Protherm STF) under N flow at a heating rate of 10°C/min up to 700°C for 1
hour. After the activation, the sample was allowed to cool down to the room temperature under N, flow before its
removal from the furnace. The activated sample was washed several times with HCI and hot distilled water to
remove residual chemicals until it did not give chloride reaction with AgNO3. The activated sample was dried for
6 hours at 120°C. Activated sample was stored in a sealed flask and labelled. The pores of activated carbon were
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characterized by analysis of N, adsorption—desorption isotherms at 77 K using Micromeritics ASAP 2020
(Erdogan 2018c).

Characterization of porous adsorbents and CO, adsorption measurement:The surface physical properties of
adsorbents were characterized with an automated gas sorption apparatus (Micromeritics TriStar 11 3020 and ASAP
2020) using N2 as adsorbate at -196 °C. Prior to measurements, the porous adsorbents were degassed for 4 hours
under vacuum at 300 °C. The BET surface area was calculated using nitrogen adsorption data in the relative
pressure (P/Po) range of 0.04 to 0.2. The total pore volume was calculated from the amount of adsorbed nitrogen
at P/P¢=0.99. The micropore volume of the porous adsorbents was calculated by using the t-method analysis
(Erdogan 2017a; 2018a). CO adsorption-desorption isotherms of the produced activated carbon and commercially
porous adsorbent samples were measured using a Micromeritics TriStar 11 3020 instrument, which is a static
volumetric apparatus. The equilibrium experiments were conducted at 25 °C and at pressures up to 900 mmHg.
The CO, adsorption capacities were determined using the values of the quantity adsorbed at 900 mmHg.

Results and Discussion
The N adsorption-desorption isotherms of the activated carbon (AC) is shown in Fig. 1. It can be seen that,
activated carbon possessed a combination of type | and type IV isotherms according to IUPAC classification.
Appearance of hysteresis loop indicates the presence of mesopores. The isotherm reveals mesoporosity but also
strong signs of microporosity
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Figure 1.The adsorption-desorption isotherms of activated carbon sample (AC).
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Average pore widths and pore volumes were calculated from the nitrogen adsorption isotherm data by t-method
analysis. Table 1 gives the values of the BET surface areas, Langmuir surface areas, total pore volumes, micropore
volumes and average pore widths which were calculated by using the nitrogen adsorption-desorption data obtained
at 77 K. The BET and Langmuir surface areas were found for the AC produced with KOH activation, as 1480.96
and 2288.31 m?/g, respectively. In our previous studies we have reported that the BET surface areas and pore
volumes and average pore widths of MCM-41 (Oguz Erdogan and Erdogan 2018), AYZ and SYZ (Erdogan
2018a), Z, 4AZ (Erdogan 2018b). BET surface areas of MCM-41, AYZ, SYZ, Z and 4AZ adsorbents were found
as 689.32, 736.92, 766.61, 6.874 and 18.09 m?/g, respectively. Average pore widths for MCM-41 and 4AZ were
found as 4.32 ve 19.391 nm, respectively and it was reported that these absorbents have mesoporous structure.
Average pore widths for AYZ, SYZ and Z were found as 1.945, 1.918 ve 1.255 nm, respectively and it was reported
that these absorbents have microporous structure.

Table 1: Physical characteristics of the activated carbon sample (AC).

BET surface area (m?/g) 1480.96
Langmuir surface area (m?/g) 2288.31
Total pore volume (cm®/g) 0.845
Micropore volume (cm®/g) 0.140
Average Pore Width (nm) 2.283

CO, Adsorption: Figure 2 represents the carbon dioxide adsorption-desorption isotherms of these six porous
adsorbents at 25 °C. The adsorption isotherms indicate that the CO; adsorption capacity at 900 mmHg for SYZ is
higher than the other porous adsorbents. The chemically activated carbon sample (AC) showed better CO2
adsorption capacity as compared to the commercial Z, AYZ, 4AZ and MCM-41.
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Figure 2.The adsorption-desorption isotherms of CO; on the porous samples.

The CO; adsorption capacities of these porous adsorbents are shown in Figure 3 and Table 2. The CO; adsorption
capacities of the SYZ, AC, Z and AYZ were found as 19.657, 14.951, 13.905 and 8.524 wt %, respectively.
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Figure 3.The CO; adsorption capacity (wt%) collected at 298 K for the AC, Z, AYZ, SYZ, MCM-41 and 4AZ.

The CO; adsorption capacities of the MCM-41and 4A zeolite were found as 2.540 and 1.811 wt %, respectively.
The highest CO, adsorption capacities of 19.657 and 14.951 wt % were achieved with SYZ and AC, respectively.
It could be confirmed that KOH activation plays an important role in determining the porous structure and amount
of CO; adsorbed. A similar phenomenon was reported in previous studies (De Andres 2013; Boyjoo et al. 2017).

Table 2: CO; adsorption capacities (wt%) of porous adsorbents.

Adsorbents | CO2 adsorption capacities (wt%)
AC 14.951

Z 13.905

AYZ 8.524

SYZ 19.657

MCM-41 2.540

4AZ 1.811

Conclusion

We have investigated the adsorption process for CO- on six typical adsorbent with different texture, surface area
and porosity. The CO, adsorption capacities of the SYZ, AC, Z, AYZ, MCM-41 and 4AZ were found as 19.657,
14.951, 13.905, 8.524, 2.540 and 1.811 wt %, respectively. Microporous zeolites and AC showed higher CO2
adsorption capacities than the mesoporous MCM-41 and 4A zeolite. The CO, adsorption capacity of commercial
4A zeolite was found to be 1.811wt%, while CO, adsorption capacity of the KOH activated carbon (AC) was
found to be 14.951wt%. This correspound to 8.26 times increase in the CO, adsorption capacity. The adsorption
capacity of activated carbon sample obtained from carob stones for carbon dioxide was higher than the investigated
four commercial porous adsorbents. It can be said that chemical activation plays an important role in determining
the porous structure and amount of CO, adsorbed. This study revealed that carob stones based activated carbon
can be used as a highly efficient and economically viable adsorbent for carbon dioxide adsorption.
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Abstract: Everyone knows that hardware does not mean anything without software. Software
is developed by programming languages. One of the most important factors determining the
reach of software is the characteristics of the programming language. Many rich applications
can be developed with a language that is fast, easy to learn, and has a large library.

The aim of this work is to provide information about the Go programming language that a
powerful, fast, easy to learn programming language. Go programming language, developed by
Google. Many of the deficiencies of traditional programming languages have been eliminated.
It appeared in 2009 and 1.0 version was released in 2012. With the Go programming language,
fast and sophisticated projects that can work on the web or in a different environment can be
produced. It is an open-source programming language that is evident by the notion of rule,
flexibility and speed. In a short time, he was among the fastest growing programming
languages.

Keywords: Programming Languages, Go Programming Language, Software Development,
Google, Open Source Software, Web Programming

Introduction

The Go language was originally a programming language developed by Google in 2007 by Robert Griesemer, Rob
Pike and Ken Thompson. It is a static written language and has a syntax similar to that of C programming language.
It provides many advanced built-in types such as garbage collection, type security, dynamic typing, variable-length
arrays, and key-value maps. It also provides a rich standard library. The Go programming language was launched
in November 2009 and is used in some of Google's systems.

Google, a large technology and company, for years C, C ++, Java, Python and so on. It uses many different
programming languages. These technologies have advantages and disadvantages. You may not notice them in
small or under-load projects, but they appear in large projects. These are performance, compilation (in large
projects may take hours to compile the source code) security, compliance, time management, resources (hardware,
money, energy, etc.) can be listed in many headings such as management. For many years, Google has developed
both an operating system for internal systems and many technologies and algorithms to solve many problems like
these. Go programming language is one of them. The Go programming language has been initiated by Google to
solve its problems. Therefore, all features added to or not added to the Go are completely determined by the
software experiences of the years. If you look at the Go programming language a little bit, you might see a question
like yok “Why not generics?”. The answer of this question from the developer team to summarize; Generics are
not fast. The point of view of Go is so clear. The goal is to create a flexible, fast and powerful language with little
language capability and rule. In this article, basic features of Go programming language will be explained. The
ease of bringing to the software world will be discussed. Sample codes will be explained. GoLang, which is a fast
language, will be examined with its basic lines. Go programming language has many similarities to the C
programming language.

1. Features of Go Programming Language
Most important features of Go programming language are listed;
e Compile time is fast.
e  Support for environment adopting patterns similar to dynamic languages. For example, type inference (b
:= 10 is valid declaration of a variable b of type int)
e Golang programs are simple and safe.
e  Support for Interfaces and Type embedding.
e Golang is object oriented
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To keep the GoLang simple, the following features commonly available in other similar languages are omitted in
GolLang;
e Type inheritance
Method or operator overloading
Circular dependencies among packages
Pointer arithmetic
Generic programming

2. Create, Compile Go Programs

A Go program lines length can vary from 4 lines to millions of lines. It should be written into one or more text
files with the extension ".go". For example, firstapp.go. You can create a Go program use Notepad or Notepad++
in Windows, Nano in Linux, TextEdit in macQOS etc. Other, you have to download Go compiler software. You can
download golang.org for your operating systems.

A compiler is computer software that transforms computer code written in one programming language (the source
language) into another programming language (the target language). Compilers are a type of translator that
supports digital devices, primarily computers. The name compiler is primarily used for programs that translate
source code from a high-level programming language to a lower level language (e.g., assembly language, object
code, or machine code) to create an executable program.

Now Go Compiler stable version is 1.11. You can download Go compiler from this address: https://golang.org/dl/
Go compiler list (As Operating System): Windows, Linux, macOs, FreeBsd

Install Compiler on Windows;

After download Go compiler, run “setup”. Compiler will be install to “Go” folder. Setup software will be make all
of go environment.

You can verify installation Go compiler. Open command line (Cmd)

You are ready to create Go programs in Windows.

Install Compiler on Linux;

$ wget https://dl.google.com/go/gol.11.src.tar.gz

$ sudo tar -xvf gol.11.src.tar.gz

$ sudo mv go /usr/local

Prepare Go Environment;

GOROQOT is the location where Go package is installed on your system.
$ export GOROOT=/usr/local/go

GOPATH is the location of your work directory. For example my project directory is ~/GoProjects
$ export GOPATH=$HOME/GoProjects

Now set the PATH variable to access go binary system wide.

$ export PATH=$GOPATH/bin:$GOROOT/bin:$PATH

You can verify installation Go compiler. Open command line (Cmd)

$ go version

go version gol.11 linux/amd64

You are ready to create Go programs in Linux.

3. Go Programming Language Rules

In a Go program, the line separator key is a line terminator. That is, individual statements don't need a special
separator like “;” in C.

fmt.Printin(*Hello Students”)

fmt.Printin(*Go is Wonderful)

Comments;

Comments are helping texts in your Go program. These lines are not compiled. In a Go program comments
character are “/* */”.

/* These lines are comments */

Identifiers;

Go identifiers is a name used to identify a variable, function or any user defined item. It must start with a letter
(A-Z) or underscore (_) . It can follow any digits (0-9)

Example;
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section, sectionl, section2, _oursection

sectionl = “Computer”

section2 = “Accounting”

There is not in identifier any punctuation characters. (@,$, %)

Go programming language is a case-sensitive language. For example “School” and “school” are different.
School = “Kocaeli University”

school = “Istanbul University”

Conclusions

The Go programming language is quite simple and comfortable. It is completely open source. It has a fast
compilation structure. Provides increased speed of operation with large data. The standard library is wide. Go
programing language is a good choice for programmers who are looking for a new programming language. This
article describes the basic characteristics of Go programming language. This language will provide a basis for new
programmers.
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Abstract: In this study, developing laminar flow and heat transfer behaviour of ethylene glycol
(EG) and water mixture based SiO2 nanofluids in an annulus have been numerically investigated.
A constant heat flux was applied to the inner walls of the annulus with 100 W / m?, Water 100%
- EG 0%, water 50% - EG 50% and water 0% - EG 100% mixtures have been utilized as the base
fluids. SiO2 nanoparticles have been used with d = 20 nm and volume fractions ¢ =0%-4%. The
Reynolds number varies from 200 to 1000. The physical model of the test section mainly consists
of two concentric horizontal cylinders that form an annular space ranging from two
interconnected elliptical tubes with axis ratio (r1/r2=1/2) placed at the centre of a circular cylinder
with major radius of 2r2 with the length of 1 m. Governing equations have been solved with Ansys
Fluent programme. The velocity distribution, temperature contours, average Nusselt number and
thermal-hydraulic performance have been analysed and presented. The effects of nanofluids have
been examined on heat and flow fields and it has been observed that the heat transfer increases
together with the nanoparticle volume concentration. When the nanofluid is used in a forced
convection, the amount of heat transfer increases as the Reynolds number increases. The highest
value of the average Nusselt number was obtained in the EG based nanofluid with $=4% and
Re=1000 as 29.14, and the lowest value was obtained in the water-based nanofluid with ¢=4%
and Re=200 as 5.61. Results show that the use of nanofluid in the annulus channel increases the
thermal performance of systems.

Key words: Elliptic annulus, heat transfer, nanofluid, CFD.

Introduction

Heat transfer describes the exchange of thermal energy, between physical structures relying at the temperature and
pressure, by means of dissipating heat. The essential modes of heat transfer are conduction, convection and
radiation. Engineers also consider the transfer of mass of differing chemical species, either cold or hot, to attain
heat transfer. Convection is concerned with the transfer of thermal energy in a moving fluid (liquid or gas). It’s far
ruled by means of two phenomena: the movement of energy because of molecular vibrations and the massive-
scale movement of fluid particles (2018). In preferred, convection is of sorts, forced convection and free
convection. Forced convection takes place while a fluid is forced to flow. For example, a fan blowing air over a
heat exchanger is an instance of forced convection. In free convection, the majority fluid movement is due to
buoyancy effects. As an example, a vertical heated plate surrounded by using quiescent air causes the air
surrounding it to be heated. Due to the fact hot air has a decrease density than cold air, the hot air rises. The void
is crammed by using cold air and the cycle continues. Mixed convection heat transfer exists whilst natural
convection currents are the identical order of importance as pressured flow velocities. The time period “mixed
Convection” is also used, and the flows may be inner or external to a bounding floor (Joye, 2003). Annular pipe
flow is regularly encountered in engineering applications which includes heat exchangers, combustion systems,
and drilling operations inside the oil and gas industry. Furthermore, annular pipe flow gives a perception into the
trouble of turbulent flows with curved walls. Commonly, flow in a flat channel generates a symmetrical velocity
profile and makes the positions of zero shear stress and most velocity coincident. However, the flow in a concentric
annular channel does not result in a symmetric velocity profile. The asymmetric velocity profiles end result from
the interaction of flow zones with different Reynolds numbers primarily based at the outer and inner cylinder radii.
In the case of annular pipe flow, boundary layers exist and each has a different distribution of turbulent quantities.
Furthermore, pipe and channel flows are the restricting cases of annular pipe flow. For a high radius ratio, the
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profiles of turbulent quantities near the internal cylinder are just like those of the turbulent channel flow
approximately a cylinder in axial go with the flow. Alternatively, the profiles near the outer wall are similar to
those of turbulent pipe flow. Notwithstanding the importance of the hassle, the numerical simulation of turbulent
pipe flow has received less interest than plane channel flow due to the numerical difficulties in precisely treating
curved geometries (Ghaffari Motlagh, Ahn, Hughes, & Calo, 2013). Conceptually, investigation of the heat
transfer enhancement in annuluses is vital. The heat transfer enhancement technology has been stepped forward
and broadly used inside the heat exchanger applications. One of the extensively used heat transfer enhancement
technique is placing distinct fashioned elements with unique geometries in channel flow (Khaled, 2007; Mokhtari
Moghari, Akbarinia, Shariat, Talebi, & Laur, 2011; Shoji, Sato, & Oliver, 2003; Zimparov, 2001). The tubes of
elliptic cross section have drawn precise interest due to the fact that they were determined to create less resistance
to the cooling fluid which ends up in less pumping power (Velusamy, Garg, & Vaidyanathan, 1995). Velusamy
and Garg (Velusamy & Garg, 1996) have studied mixed and forced convection fluid flow in ducts with elliptic
and circular cross sections. They found that irrespective of the value of the Rayleigh range, the ratio of friction
issue at some stage in mixed convection to the corresponding value at some stage in forced convection is low in
elliptical ducts in comparison to that in a circular duct in addition to the ratio of Nusselt quantity to friction factor
is higher for elliptic ducts in comparison to that for a circular duct. Notwithstanding the truth that the secondary
flow in elliptical ducts is very small compared to the move sensible bulk flow, secondary motions play a substantial
role by means of cross-flow moving momentum, heat and mass. On the other hand, the principle benefit of the use
of elliptic ducts than circular ducts is the boom of heat transfer coefficient (Sakalis, Hatzikonstantinou, &
Kafousias, 2001). As a result, heat transfer enhancement in these devices is crucial, nanofluids usage may be play
powerful roles to increase heat transfer coefficient. in the course of the beyond decade technology to make particles
in nanometre dimensions changed into progressed and a new type of strong-liquid mixture this is referred to as
nanofluid, was seemed (Choi, S. U. S., n.d.). The nanofluid is an increase form of fluid containing small quantity
of nanoparticles (usually less than 100 nm) which might be uniformly and stably suspended in a liquid. The
dispersion of a small amount of solid nanoparticles in conventional fluids inclusive of water or EG modifications
their thermal conductivity remarkably. Thermal conductivity of nanofluids has been measured through several
authors with specific nanoparticle extent fraction, material and dimension in several base fluids and all findings
show that thermal conductivity of nanofluid is higher than the bottom fluids. Among them, Lee et al. (Lee, Choi,
Li, & Eastman, 1999) established that oxide ceramic nanofluids including CuO or Al,O3 nanoparticles in water
or ethylene-glycol show off more advantageous thermal conductivity. As an instance, the usage of Al.O3
nanoparticles having suggested diameter of thirteen nm at 4.three% quantity fraction expanded the thermal
conductivity of water below stationary conditions via 30% (Masuda, Ebata, & Teramae, 1993). However, large
particles with an average diameter of 40 nm led an increase of less than 10% (Choi, S. U. S., n.d.)Distinctive ideas
were proposed to provide an explanation for this enhancement in heat transfer. Xuan and Li (Xuan, 2000) and
Xuan and Roetzel (Xuan & Roetzel, 2000) have recognized two reasons of improved heat transfer with the aid of
nanofluids: the increased thermal dispersion because of the chaotic motion of nanoparticles that accelerates energy
exchanges inside the fluid and the enhanced thermal conductivity of nanofluid. Then again, Keblinski et al.
(Keblinski, Phillpot, Choi, & Eastman, 2002) have studied 4 possible mechanisms that contribute to the increase
in nanofluid heat transfer: Brownian motion of the particles, molecular-stage layering of the liquid/particle
interface, ballistic heat transfer in the nanoparticle and nanoparticle clustering. Similarly to Wang et al., (Wang,
Xu, & Choi, 1999) they showed that the effects of the interface layering of liquid molecules and nanoparticles
clustering could offer paths for speedy heat transfer. These days, 1zadi et al. (I1zadi, Behzadmehr, & Jalali-Vahid,
2009) studied the hydrodynamic and thermal behaviours of an Al,Os/water nanofluid flowing through an annulus
underneath a laminar glide regime. In their observe, a single-section version was used for nanofluid simulation.
The effects indicated that the particle volume concentration has no considerable effect on the dimensionless axial
speed, however affects the temperature subject and increases the heat transfer coefficient. Mirmasoumi and
Behzadmehr (Mirmasoumi & Behzadmehr, 2008) investigated the laminar mixed convection heat transfer of
Al,Os/water nanofluid flowing thru a horizontal tube numerically. A two-phase aggregate model was used to
explain the hydrodynamic and thermal behaviour of the nanofluid. The numerical results indicated that inside the
completely developed region the particle concentration has insignificant results on the hydrodynamic parameters,
whilst it has crucial results at the thermal parameters. Furthermore, the consequences showed that nanoparticle
concentration is higher at the lowest of the take a look at tube and on the close to wall region. However, Akbarinia
(Akbarinia, 2008) and Akbarinia and Behzadmehr (Akbarinia & Behzadmehr, 2007) numerically investigated the
fully developed laminar mixed convection of Al,O3s/water nanofluid flowing through a horizontal curved tube. In
their research, 3-dimensional elliptic governing equations were used. The results of the buoyancy pressure,
centrifugal pressure and particle concentration on the heat transfer performance have been provided. The results
confirmed that the particle concentration has no direct impact on the secondary flow, axial velocity and pores and
skin friction coefficient. However, while the buoyancy pressure is more important than the centrifugal pressure,
the impact of particle concentration at the entire fluid temperature can affect the hydrodynamic parameters.
Furthermore, the consequences also indicated that the buoyancy force decreases the Nusselt number while the
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particle concentration has a high quality impact on the heat transfer enhancement and on the skin friction reduction.
In this paper, a numerical investigation on heat transfer performance and flow fields of different nanofluids flows
through elliptic annulus in a laminar and turbulent flow regimes. The three-dimensional continuity, Navier—Stokes
and energy equations are solved by using finite volume method (FVM) and the SIMPLE algorithm scheme is
applied to examine the effects of laminar and turbulent flow on heat transfer characteristics. Dawood et al
(Dawood, Mohammed, Sidik, & Munisamy, 2015) evaluated the effects of four different types of nanoparticles,
Al;03, CuO, SiO; and Zn0O, with different volume fractions (0.5-4%) and diameters (25-80 nm) under constant
heat flux boundary condition using water as a base fluid The Reynolds number of laminar flow was in the range
0f 200 < Re < 1500, while for turbulent flow it was in the range of 4000 < Re < 10,000. The results have shown
that SiO2—water nanofluid has the highest Nusselt number, followed by ZnO-water, CuO-water, Al203-water,
and lastly pure water. They showed that the Nusselt number for all cases increases with the volume fraction but it
decreases with the rise in the diameter of nanoparticles. In all configurations, the Nusselt number increases with
Reynolds number. In their study, it is found that the glycerine-SiO, shows the best heat transfer enhancement
compared with other tested base fluids.

As seen in those and/or similar works, heat transfer mechanisms in annulus can be very complicated and this
geometry might be regarded in many commercial set up. Consequently, the existing work targets to investigate
some behaviours of nanofluid flow in an elliptic annulus. As a result, the results of volume fraction and specific
base fluids comprised of water and ethylene glycol mixtures on the thermodynamics and hydrodynamics
parameters of a 3-D laminar forced convection through an elliptic concentric annulus were studied. Effect of water
and ethylene glycol volume fractions were addressed as EG fractions ranges from 0% to 100% with a 50%
increment. This research covers Reynolds range within the range of 200 < Re < 1000 (laminar) with a diameter of
20 nm silicon oxide (SiO2) nanoparticle. Different volume fractions SiO, nanoparticles within the base fluids
ranged from 0% to 4% were also considered. Outcomes of pursuits which include Nusselt wide variety for laminar
forced convection heat transfer in an elliptic annulus were stated to illustrate the impact of nanofluids on these
parameters.

Physical Model

The physical model of the test section mainly consists of two concentric horizontal cylinders used to form an
annular space ranging from an integrated double elliptical tube placed at the center of a circular cylinder. The outer
cylinder was made from aluminium of 20 mm outer diameter, 1 mm thickness, and 500 mm length. The inner
elliptic cylinder was made of aluminium with a major radius (r2) of 10 mm and a length of 500 mm that had an
axis ratio (r1/r,=1/2). The internal wall of the annular space (elliptic tube surface) was maintained under constant
heat flux (gn).Whereas the external wall of the annular space (circular cylinder surface) was kept insulated (T).
The schematic diagram of the annular space under consideration and coordinate system are shown in Figure 1.

Figure 1. Schematic diagram of the computational domain of annulus.

Pure water, pure ethylene glycol (EG) and water and EG mixtures as the base fluids are selected and the
thermophysical properties assumed to be temperature independent. The thermo-physical properties of base fluids
and SiO; nano particle material used for simulation are shown in Table 1.
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Table 1: The thermophysical properties of different nanoparticles and different base fluids at T = 300 K.

Thermo-physical Unit 100%W- 50%W- 0%W- sio
property 0%EG 50%EG 100%EG i
Density, p kg/m? 997,1 1071,1 1132 2200
Specific heat, Cp J/kgK 4180 3300 2349 703
Dynamic viscosity, u  kg/ms 0,0009 0,0034 0,0151 -
Thermal conductivity, k W/mK 0,613 0,37 0,258 1,2
Thermal expansion  1/K 0,00021 0,00039 0,00057 0,0000055

coefficient, B

Geometry and the governing equations

The phenomenon under consideration is governed by the steady three-dimensional form of the continuity; the time-
averaged incompressible Navier—Stokes equations and energy equation are used to describe the heat transfer in the
annuals. Heat is transferred between the fluids through the wall which is separating them. Several assumptions
were made on the operating conditions of the annulus: (i) the annulus operates under steady-state conditions and
three-dimensional; (ii) the nanofluid is Newtonian and incompressible; (iii) the fluid is in single phase and the flow
is laminar; (iv) the external heat transfer effects are ignored; (v) the outer walls of the annulus are adiabatic; and
(vi) constant thermophysical properties are considered for the nanofluid.

The governing equations for flow and heat transfer in the annulus are as follows (Edition, Ashgriz, & Mostaghimi,
2002):

Continuity equation:

0
6_‘; +V-(pv)=0 1)

Momentum equation;

Dv

POt =V-1y;-Vp+pF 2

Energy equation:

De aQ
A =~ v 3
p Dt +p-(Vv) a5t V-q+® 3)

Where v is the fluid velocity vector, F is the body forces, g represents heat transfer by conduction and @ is the
dissipation term. These governing equations along with the given boundary conditions are solved to obtain the
fluid temperature distribution and pressure drop along the annulus. These data were then used to examine the
thermal and flow fields along the annulus.

Boundary conditions
At the elliptic inlet, different velocities depending on the values of Reynolds number were used, and the outlet
temperature was taken as Tin = 300 K. The constant heat flux used was 100 W/m? to heat up the inside walls. At

the domain outlet the flow and heat transfer are assumed to be fully developed. The boundary condition can be
expressed as follows:

At the inlet of annulus:
U,=Ug=U,=0 and T=T;, 4)

At the fluid wall interface:
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u,=ug=u,=0and qy,;=-k

At the outlet of annulus free pressure outlet is applied:

p = po and an overall mass balance correction is applied.
Thermophysical properties of nanofluids

In order to carry out simulations for nanofluids, the effective thermophysical properties of nanofluids must be
calculated first. Basically the required properties for the simulations are effective thermal conductivity (Kefr),
effective dynamic viscosity (uerr), effective mass density (perr), effective coefficient of thermal expansion (Befr)
and effective specific heat (Cpetr) are given in Table 1. The effective properties of mass density, specific heat and
coefficient of thermal expansion are actually calculated according to the mixing theory.

By using Brownian motion of nanoparticles in three-dimensional horizontal concentric annulus, the effect thermal
conductivity can be obtained as following mean empirical correlation (Ghasemi & Aminossadati, 2010):

keff:kstatic+kbrownian (6)
k,+2k¢)-20(Ke-k

Kstaic =Kt [( o 2k0) 26(krky) ©)
(ko +2ke)-0(ke-ky)

KT
Korounian=5*10"BopCoy /—d (T.0) ®)
PpYp

where:

Boltzmann constant:k=1.3807*102% J/K

Value of the base fluid fraction goes with the nanoparticle, B is calculated as following:
Bsioy=1.9526(1000) 1459 1%<B<10% 298 K<T<363 K 9)
Modelling function, f(T,®),
2 Nl -2 -3
f(T,(Z))=(2.8217*10 $+3.917*10 ) (T—) +(-3.0669*10¢-3.3911123*10™)
i (10)
for 1%<p<4% 300 K<T<325 K

By using Brownian motion of nanoparticles the effective viscosity can be obtained by using the following
empirical correlation (Mohammed, Abbas, & Sheriff, 2013):

1

Hoge=h :

T (1-34.87(dy/d) P9

L[ oM 1/3 (11)
~ Nmp,

where M is the molecular weigth of base fluid, N is the Avagadro number, N=6.022*10% mol, py is the mass
density of the based fluid calculated at temperature Tq=293 K.

The effective density of the nanofluid can be calculated using (Ghasemi & Aminossadati, 2010):
Per=(L-0) (pp)+0p, (12)

where pefr and ppr are the nanofluid and base fluid densities respectively and ps is the density of nanoparticle.
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The effective specific heat at constant pressure of the nanofluid cpefr is computed using the following equation
(Ghasemi & Aminossadati, 2010):

(pcp)eﬁ:(l'(b)(pcp)f+®(pcp)p (13)

where cps and cppr are the heat capacity of solid particles and base fluid respectively.
The Nusselt number, the Reynolds number and the friction factor are dimensionless parameters which are
calculated, respectively, as follows (Mohammed et al., 2013):

hD;,
Nu= — (14)
kef‘f

where k and h are the thermal conductivity and average heat transfer coefficient of fluid, respectively.

The Reynolds number is defined as:

u,D
Re= M (15)
ueff

where p g, Um, and p . are nanofluid density, mean fluid velocity over the cross section and dynamic viscosity of
the nanofluid, respectively.

The hydraulic diameter (Dy) is defined as:

where A is the cross area and P is the wetted perimeter of the cross section.

The friction factor, f, for fully developed flow is expressed as follows:

2ApD
f= p h2 (16)
Lpeffum
and the power required to pump, P, the nanofluid is calculated as follows:
P=QAp (17)

where Q is the volumetric flow rate of the nanofluid.

Numerical Solution Method
Grid testing and code validation
The computational domain resulted from the subtraction of the elliptical cylinder section from the circular cylinder

section. The grid is made up of triangular elements to improve the quality of the numerical prediction near the
curved surfaces.
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Figure 2. Computational grid of the elliptic annulus.

As shown in Figure 2 the computational grid of the elliptic annulus, built through the mesh generation, three grids
types with elements count 153636, 1164822 and 8846771 show no much difference in the values of average
Nusselt number and average fanning friction factor. Thus, the grid with 153636 elements is selected in this study
as it is found to provide a more stable grid independent solution and due to the fact that resulting in a lower
computational cost.

The code validation was done based on the geometry and boundary conditions which were used by (Shah &
London, 1978). They studied the thermal characteristics of laminar and turbulent convection heat transfer in a
concentric annulus with constant heat flux boundary condition. In this case, the results of the Nusselt number
variation were compared with the predictions of the following well-known Shah equation for laminar flows under
the constant heat flux boundary condition in the fully developed region as shown in Figure 3. To validate the
accuracy of the numerical solutions, the Nusselt number (Nu) and the friction factor times Reynolds number (fRe)
of the concentric annular is compared with the theoretical data. It is clearly seen that the deviation between the
numerical results and the theoretical data is very low. Therefore, the present numerical predictions have reasonable

accuracy.
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Figure 3. Model comparison Nu (upper) and fRe (lower)

Numerical implementation

A numerical steady-state simulation of the flow field through 3D elliptic concentric annulus is considered to
investigate and solve complex fluid flow and heat transfer model. The commercial available CFD software,
FLUENT was used to solve the governing equations of continuity, momentum and energy. The numerical
computations were performed by solving the governing conservations along with the boundary conditions using
the finite volume method (FVM). It is based on the control volume method; COUPLED algorithm is used to deal
with the problem of velocity and pressure coupling. The pressure staggering option (second order) scheme is used
to solve pressure equations. The diffusion term in the momentum and energy equations was approximated by
second-order central difference which gives a stable and more accurate solution. In addition, a second-order
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upwind differencing scheme was adopted for the convective terms (John & Anderson, 1995). The numerical model
was developed in the physical domain, and dimensionless parameters were calculated from the computed velocity
and temperature distributions. The residual sum for each of the conserved variables is computed and stored at the
end of each iteration. The convergence criterion required that the maximum relative mass residual based on the
inlet mass be smaller than 1 x 107%. Also average Nusselt number and fanning friction factor values were watched
through the simulations to decide the convergence of the solution as their value not to change after a certain value.

Results and Discussion

The simulations are performed of laminar forced convection heat transfer and fluid flow for different types of base
fluids in a three-dimensional through a double-integrated elliptic annulus. Effect of water and ethylene glycol
volume fractions are addressed as EG fractions ranges from 0% to 100% with a 50% increment. Different values
of Reynolds number were used in the range of 200 < Re < 1000 for laminar flow and with volume friction of SiO-
nanoparticles in the range of 0 < ¢ < 0.04 with a diameter of 20 nm. Nanofluids are proven to enhance the heat
transfer characteristics. However, there is no research done on finding the effect of the base fluid. To get the best
base fluid, each base fluid is compared in terms of average surface Nusselt number and pumping power.

Effect of different volume fractions of nanoparticles

In this section, the effect of nanoparticles volume fraction on the average Nusselt number was investigated in the
range of 0-4% with different values of the Reynolds number and diameter of particle d, =20 nm for SiO;
nanofluid. As shown clearly in

Figure 4, increasing nanoparticle volume fraction enhances the Nusselt number. The Nusselt number is not very
sensitive to the volume fraction of nanoparticles at lower Reynolds number and in all cases with increasing the
Reynolds number, the Nusselt number increases. It can be seen that the highest
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Figure 4. Average Nusselt Number variations due to effect of nanoparticle volume fraction
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Figure 5. Average Nusselt Number variations due to effect of nanoparticle volume fraction

concentration of nanoparticles has the highest Nusselt number profiles. This is due to the enhanced effective
thermal conductivity of the nanofluid which is accompanied by an increase in the thermal diffusivity. Heat transfer
enhancement is increased when volume fraction is increased; it can be observed that 4% volume fraction has the
highest heat transfer enhancement, while 0% concentration has the lowest enhancement as shown in

Figure 4. This is because the physical properties of nanofluid vary with the volume fraction. Thus, transfers more

energy in the fluid, because of the momentum energy is much higher than the thermal energy in higher volume
fraction.

As illustrated in Figure 5, the pumping power increases with the increase of Reynolds number for different volume
fractions of nanoparticles. In general, the increase of nanoparticles volume fraction results in an increase of fluid
viscosity which diminishes the fluid movement.
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Figure 6. Local Nusselt Number variations due to effect of different volume fractions

Figure 6 shows the variation of the local Nusselt numbers through the annulus with Reynolds number chosen as
1000 and pure EG is the base fluid with different SiO; particle volume fractions. Local heat transfer coefficients
thus the local Nusselt numbers values are very high at the entrance since the flow is developing. Because the
thickness of the thermal boundary layer is zero at the entrance and it decreases continuously in the axial direction
due to the thermal boundary layer that develops. As illustrated, when the nanoparticle concentration increases,
local Nusselt number values also increases since the Brownian motion that dissipates heat is higher at high
nanoparticle concentrations.

Velocity distribution and isotherms contours at the outlet of the annulus for pure EG nanofluid with different SiO»
particle volume fraction at Reynols number value equals to 1000 have been shown in Figure 7. The left hand side
of the figure shows the isoterms while rigth hand side shows the velocity distribution. In this case local Nusselt
Numbers varies as 18.87, 19.35, 20.08, 20.97 and 22.11 for volume fractions %0, 1, 2, 3 and 4, respectively. Thus
there is no much difference and this is also supported by isoterms since they seem to be nearly the same for all
concentrations. By adding the nanoparticle, that is by increasing the nanoparticle volume concentration, both
density and dynamic viscosity of nanofluid increases. However ratio of density and dynamic viscosity decreases
with increasing concentration. Velocities at the annulus walls are zero for all cases due to the boudary layer that
develops. Therefore for the same Reynolds number values, the nanofluid with the highest concentration has the
highest velocity in the annulus core. This fact is also supported by the velocity contours which are shown. As the
intensity of red color increaes that means that the velocity also increases. There are also local increments in the
velocities where the length is lower between the inner and outer walls due to narrowing crosssection in this regions.
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Conclusion

Numerical simulations for laminar forced convection heat transfer and fluid flow characteristics in a double
integrated elliptic annulus using various nanofluids as the working fluids were presented. A three dimensional grid
setup was built in order to simulate the geometry using Computational Fluid Dynamics (CFD) software. Using
finite volume method (FVM), the governing equations were deciphered and correlated to case study, provided
with some particular assumptions. The emphasis is given on the heat transfer enhancement resulting from various
parameters, which include base fluid types and volume fraction of nanoparticle. The results were obtained through
the numerical simulation that gives the highest Nusselt number. It is found that SiO, EG nanofluid gives the
highest Nusselt number while pure water gives the lowest Nusselt number. The Nusselt number is remarkably
increased with the increments of nanoparticle volume fraction and Reynolds number. However use of EG in such
microchannels sharply increases the required pumping power. This may be a drawback for this nanofluid if there
is no available space for larger size pumps.
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Abstract: Road sign identification in images is an important issue, especially for vehicle safety
and road management applications. It is usually tackled in three stages: detection, recognition
and tracking, and evaluated as a whole. To progress towards better algorithms, we focus in this
article on the first stage of the process, namely road sign detection. We focus our work on a
feature-based approach to build geometrical models of various kind of shapes: triangle, square,
and circle form.

Keywords: Road Signs, Detection, Pattern Recognition.

Introduction

The purpose of this article is to develop a program that can detect or even recognize signs in a photo. The
applications of this project are many: by equipping the camera cars and this program, we will be able not only to
offer assistance to the driver (he will no longer need to search the panels since they will be displayed on a screen
on the dashboard), but one could also consider a car autopilot, which would need to know the rules particular
places where it rolls, and thus detect and recognize the panels.

The presented work in this paper proposes recognition system for detection of road signs, and is organized as
follows:

In the first section, we introduced the problematic and then examined related works to classify method of
recognition of road signs in Section 2. The third section presents details works .Our experimental results and
conclusion are presented in Section 4.

Related Works

In the literature, we find several techniques applying various methods, the goal of which is to simplify the detecting
of road signs; we have been interested in the following works:

A recent example of a learning-based detector is an attentive cascade of classifiers selected by Adaboost (Baro et
al., 2009). The size of the input window of a detector is 30x30 (minimum size of detectable panels). This makes it
possible to detect circular and triangular panels: four detectors are constructed, respectively modeling the danger
panels, to give up Passage, Prohibition and Obligation. This approach gets the following results:

- Circle Prohibition: 70% detections for 3.34% false positives per image,

- Obligation circle: 60% detections for 0.82% false positives per image,

- Danger triangle: 65% detections for 2.21% false positives per image,

- triangle Give way: 75% detections for 2. 5% false positives by picture.

In (Ruta et al., 2009), the authors compare the detection of circular panels by transform from Hough to that obtained
by a cascade of boosted classifiers and select the Hough transform for a geometric approach, the detection of
panels is done from the outlines of the image. Thus, in (Fang et al., 2003) self-associating neural networks, whose
weights are set to correspond to the desired form (circle, triangle, octagon), serve as nonlinear filters convolving
the image at the level of of gray and the Hue canal. A fuzzy inference system exploits the two maps obtained to
detect the panels. This process processes an image in 1 to 2 seconds, and is integrated into a tracking and
recognition system, but the results are presented as illustrations only. Speed limit detection is also provided by a
Hough transform by (Miura et al., 2000), the panels rectangular information being detected by a colorimetric
thresholding in YUV followed by a horizontal and vertical projection of the gradient and a Kanji recognition. The
performances of this approach are only illustrated by some examples.
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In (Garcia-Garrido et al., 2006), they use a Hough transform to detect circles (speed limit or stop) or lines for
triangles. Their approach selects closed contours in a certain width / height ratio range, which reduces robustness
to out-of-plane rotations.

In (Piccioli et al., 1996), regions of interest are selected based on a thresholding in the Hue-Saturation HSV plane.
Polygons are fitted to the linear contours chains, and assuming that the triangles are neither inclined nor distorted
by perspective, equilateral triangles with a horizontal side and two slope sides are searched. This algorithm depends
largely on the segmentation by the color, and it is strongly constrained in terms of orientation (it is restricted to the
panels seen under a fronto-parallel perspective).

In the case of grayscale image sequences, (Barnes et al., 2003) use Radial Symmetry Transformation TSR with
the same validation steps for the detection of 40 and 60 mph speed limit panels. (Caraffi et al., 2008) propose a
detection of the signs of the end of speed limitation in grayscale image sequences. Their approach is to detect light
/ dark / light transitions: a Hough transform for circles validates successful candidates, and time filtering is required
to eliminate many false alarms.

These filtering steps are not necessary in the approach we propose. According to our analysis, the TSR is a
monovariate transformation where each contour point votes in several accumulators (one per scale) regardless of
its neighborhood. This induces a relatively large number of false positives. In the generalized symmetry
transformation TSG, introduced by Reisfeld (Reisfeld et al., 1995), each vote comes from a pair of points. This
transformation is particularly suitable for highlighting radial and axial symmetries. It acts as a bivariate Hough
transform, which reduces the number of false alarms and makes it less sensitive to noise than a single-crystal
transformation.

Panel detection methods

The panel detection algorithms in a still image can be arranged according to the following three categories:

- colorimetric modeling: a related component segmentation based on a color model is performed. The regions of
interest are then validated by a recognition algorithm or an appearance model. These methods are the fastest but
also the least robust to variations in lighting conditions;

- geometric modeling: the contours of the image are analyzed by a structural or global approach. These methods
are generally more robust than photometric ones because they process the gradient of the image, and can process
grayscale images;

- methods with learning: a classifier (cascade, SVM, neural networks) is trained on the basis of examples. It is
applied on a sliding window that traverses the image on several scales. These methods combine geometry and
photometry but can be a costly step in computing time. They require

the constitution of a learning base by type of panels, tedious step when the number of objects to be detected is
large.

Evaluation of algorithms

To evaluate our algorithm, a database of 700 photos was provided by the training supervisor. These photos are
accompanied by data:

A solution mask, that is to say a binary image where the pixels corresponding to the panels are at 1 and the others
at 0.

An annotation, that is to say a text file describing the position of the panels, their size, and their type.

These data will allow us to test our algorithm in many cases. In fact, this image database contains images where
the panels are clearly visible, but also images where the panels are less visible (high inclination with respect to the
camera, brightness too low, brightness too high, signs deteriorated, it contains even some signs that a man would
have trouble noticing!).

We will consider the following:

- the true positives (noted TP): the places where the algorithm says there is a panel, and that there is actually one.
- false positives (denoted TN): the places where the algorithm says that there are no signs, and that there is not
any.

- False Positives (FP): The places where the algorithm believes there is a panel, but there is not actually one.

- false negatives (FN): places where the algorithm believes there are no signs but there is actually one.

We will then consider:

- Precision: TP / (TP + FP).
- Accuracy: (TP + TN) /(TP + TN + FP + FN).
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- The specificity: TN/ (TN + FP)

- Sensitivity: TP / (TP + FN).

These values, as well as the duration of execution of each function will allow us to compare the different methods
that we will test, in order to choose the best ones, and to know their advantages and disadvantages.

The results of the tests of the best functions will be given in annexes.

Search Triangles And Squares

Segment Search

The first step to finding triangles or squares, is to look for segments. For this, matlab offers functions that perform
Hough transforms so that you can find segments (and indeed, the documentation is very well done).

We will therefore look for a dozen segments that these functions will suggest to us. They will return struct array
whose attributes pointl and point2 can allow us to find these segments.

r

(a) Sign to detect (b) Segments detected

Figure 1: Segment detection

Once these segments are found, we will try to merge the points that are not too far from each other: it is likely that
the detection of the segments is of poor quality, so we must expect that the segments detecting the panel edges do
not touch each other perfectly.

The method that has been chosen is to separate the geometric information from the topological information.

We will build a table containing the location of points, and for each segment, we will test the proximity of its ends
with the points that are already in the table. If the distance is small, we will consider that the two points are the
same, otherwise we will add the current point to the table. We will then construct an array of integer pairs (that is,
a matrix of size 2 x n) where two indices on the same column will mean that these indices form a segment. So we
end up the arrival with a graph: these nodes and these arcs.

Search triangles
it is important to note that most triangular panels are either white panels with red edges or blue square panels
containing a white triangle and a pictogram.

In any case, there will be a strong contrast between the colors at the borders of the triangles, which would not be
the case if, for example, we had a red sign on a red background.

To find the triangles in an image, we will start looking for the paths of length 2 (that is to say containing 3 points)
in the graph. So we will calculate the three angles of this triangle, and if each is worth 60° to 10°, we will retain
the triangle. Assuming that the windows are well placed, we can suppose that in a window, there will be only one
triangular panel, its area will be large and the triangle will be towards the middle of the window. As a result, only
the triangle that has the best rating (we can for example note the triangles with a linear combination between the
area and distance of the center of gravity of the triangle in the center of the window). We could also remove
triangles that have no horizontal side.
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Search rectangles

Unlike the previous case, the rectangular panels have no sharp edges, and therefore the detection of the segments
that are the contours of the panels is significantly less effective. One can easily understand why by looking at this
particular case of a parking sign :

(a) Image originale (b) Image de contours

Figure 2 : Difficult case

We see on the image of the outlines (calculated with the canny filter) that the edges of the panel are not visible.
From there, the function of detection of matlab segments will not give any good, and a method like the one above
will not work. It was still implemented (to the extent that this problem was identified after the tests). Several
techniques have have been tried:

- search for parallel segments and creation of the quadrilateral

- search for perpendicular segments and creation of the quadrilateral

However, all these methods proved to be unsuccessful since the edges signs were poorly detected, it had to be
particularly generous in accepting what we consider it as segments. From there, too much noise makes
quadrilaterals are detected anywhere and whenever we have a window somewhere, we can be sure that this method
will find a quadrilateral. This is hardly going to help us for the future. An idea to overcome this problem is to use
a finer contour detector, but this has not been implemented.

Search circles

A circle detection function based on a Hough transformation was provided by the training supervisor. It has
therefore been used on a smoothed contour image (since a circle viewed in perspective is no longer really a circle,
so we have to leave a little room for this detection for have good results). It works well in many cases, but
sometimes gives results for the least strange.

A proposal solution

One solution is to work on an outline image rather than an image that tells you about the colors. The idea was to
follow these steps:

1. Calculate a contour image of the image

2. Calculate a distance map of contours

3. Drag a window (this time with a shape: triangular or circular ...)

We will keep the windows that minimize the sum of the pixels in the distance map, the idea being that since a
panel is closed, the pixels inside the panel will be close to the edges and therefore of low value in the distance
map.

Threshold used in our study

Dynamic thresholding

:function [red, blue] = Threshold1D(im, v1, v2)

:% Compute the red threshold

cred =im(;,;,1)./(im(:,:,2) +im(;,:,3)) > v1;

:% Compute the blue threshold

: blue =im(:,:,3) ./ im(:,;,1) > v2 & im(:,:,3) ./ im(:,:,2) > v2;
:% Dynamic threshold

if sum(red(:)) + sum(blue(:)) > numel(red(:))/25
[red,blue] = Threshold1(im,v1+0.1,v2+0.1);
end

0 :end

P OoOoO~NO O, WN -
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Technique Average time per image Precision Accuracy Specificity | Sensitivity
Threshold1 0.1364s 14.6791% 97.5053% 97.6732% | 70.095 9%
Threshold2 0.1526s 9.0567% 95.4536 % 95.8943% | 79.9986 %

However, it will be noticed that this method mixes red and blue colors. Indeed, if a red wall is detected, the blue
threshold will be increased, and the detection of the blue panels will be degraded. So we did a second version of
dynamic thresholding as well.

Table 1: Table of results with threshold1 and threshold?2.

: function [red, blue] = Threshold2D(im, v1, v2)

:% Compute the thresholds

‘red = Red(im, v1);

‘blue = Blue(im, v2);

:end

:function red = Red(im, v1)

:% Compute the red threshold of the image

red = im(;,:,1)./(im(;,:,2) + im(;,:,3)) > v1;

: If there is more than 5% pixels that are white,
10: % increase the threshold

11: if sum(red(:)) / numel(red(:)) > 0.05

12 red = Red(im,v1+0.1);

13: end

14: end

15 : function blue = Blue(im,v2)

16 : % Compute the blue threshold of the image

17: blue =im(:,:;,3) ./im(:,;,1) > Vv2 & im(:,:,3) ./ im(:,:,2) > v2;

O©Co~NoO Ok, WN P

18: If there is more than 5% pixels that are white,
19: %increase the threshold

20: if sum(blue(:)) / numel(blue(:)) > 0.05

21: blue = Blue(im, v2+0.1);

22: end

23 :end

Experiment Results
Threshold results

The threshold?2 is the dynamic thresholding that simultaneously modifies the red and blue thresholding (same value
for the threshold). The threshold1 is the one that treats red and blue separately.

Results for windows and shapes
We obtain these results with an average execution time of 2.1342s per image.
Table 2: Table of results.

shapes Precision Accuracy Sensitivity
Windows 31.9978% 26.1959% 59.0956%
triangles 62.5551% 40.3409% 53.1835%
circles 12.6706% 8.6782% 21.5947%
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Images results

The results images are available on this link. Red boxes represent enlarged windows (They have been enlarged to
make sure that the entire panel is in the window). Red circles, and the cyan triangles represent the detected forms.
The cyan rectangles are the smallest rectangles containing the detected shapes (for the triangles, they have been
widened further since we suppose to have detected the inner border of the panel).

Conclusion

This work enabled us, on the one hand, to become even more familiar with the matlab language, and to review the
techniques used in image processing and computer vision. It was also useful to see the difficulties commonly
encountered in computer vision, namely the search for an algorithm that is effective in all conditions. Computer
vision is a compelling topic that can be quite frustrating as it seems impossible to have an algorithm that delivers
very good results.
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Abstract: In this study, the basic elements of the distance learning management system will be
explained. It will provide basic information about Moodle, a distance learning management
system running on a web browser. It will be emphasized that the Moodle education system, an
open source remote learning management system, is a very popular educational system. The
creation and generalization of a distance learning management system that can be activated on
a cloud computing system running on a server will be practically explained. As a result, it will
be explained that the server infrastructure required for the installation of a distance learning
management system which can be accessed from any environment where the internet is
available can be easily obtained by the cloud computing system. In a very short period of time,
a distance learning management system with full features in terms of training infrastructure
may become operative. The main aim is to express that the remote learning management
system, which will meet the educational needs of people without face-to-face training, is easily
applicable.

Keywords: Distance education, Moodle, BigblueButton, Moodlecloud, Live Conference
Systems

Introduction

With each passing day, information technologies are developing and becoming an integral part of our lives. It has
now become very easy to obtain information with mobile phones, tablet computers, desktops or laptops. Education
opportunities have also had its share from this technology. Distance Education, which has an infrastructure based
on Internet technologies, has been accessible to everyone. Educational institutions, voluntary organizations, private
firms and many other institutions can enjoy the training they want to offer to their trainees independently from the
place. A learning management system (LMS; Learning Management System) can be prepared in a very short time
due to the expansion of the distance education system and the development of Internet technologies.

In this study, the basic elements of distance education system are explained. Basic information about Moodle, a
distance learning system based on Internet technologies, will be given. Creating and managing a distance education
system that can work on cloud computing system will be explained in practice. In this way, a separate cost
expenditure will not be made for the server infrastructure required for the operation of the distance education
system. In a very short time, the full-featured remote education system will be able to work.

The main aim is to express that the distance education system that will meet the educational needs of the students
who do not have face to face education is easily applicable and to provide the necessary attention to the subject.

1. Distance Education

Distance education is a modern education system in which students and instructors are not required to attend the
school or education institution, live, video, audio and interactive courses are taught in a virtual environment. It is
a type of education which is completely independent from time and place. Distance Education System, for those
who have not completed their education by entering the intensive pace of business life, and who cannot go to the
universities they have gained in distant cities due to financial difficulties, provide the education they want in very
favorable conditions.

In the Distance Education System, both instructors and students do not come to any educational institution or any
designated place for education, they do not leave their country or city to attend classes. Everyone registered to the
program at any point in the world, on the road, travel, vacation, business trip and so on. With a portable computer
with a wired or wireless Internet connection, they can effectively participate in the classroom in virtual classrooms
or follow the registered trainings.

Virtual lessons, such as blackboard, PowerPoint applications, videos, case studies, multimedia tools, animated
texts and many current educational tools are used as in formal education. Students who cannot participate in the
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course on time or want to follow again can access the courses recorded in the archive at any time, regardless of
the time and space limitation, they can follow the courses at their own time and place. Especially with the
development of open-source software philosophy, open-source live course server systems such as BigBlueButton
have made virtual lessons much more effective.

The Distance Education System also provides serious opportunities for disabled students. Students with disabilities
who do not have an associate, bachelor or master’s degree due to transportation problems have the opportunity to
attend classes under the same conditions as the other students.

Courses in the distance education system can be performed in a virtual classroom environment. Academicians and
students can connect to the system from any environment with internet connection and participate in class. In the
virtual classroom environment, academicians can tell the lesson, use the blackboard and even share the applications
on their computer with the students. Students can also be connected to the lesson with audio and video, ask
questions and make file sharing. Concurrent courses can be recorded, and then all students can follow that course
any time they want.

1.1. Learning Management System (LMS)

LMS is software that runs on web browsers designed to perform remote training activities. In English, Learning
Management System is produced from the first letters of the words. The basic tasks of learning management
systems, presenting learning material, sharing and presenting learning material, managing lessons, taking
homework, taking exams, providing feedback on these homework and exams, organizing learning materials,
keeping students, teachers and system records, creating reports.

The LMS may consist of many contents.

Registration component: It is the component that takes the basic information about the participants in the education
by including the individuals who will participate in the education and training activities. Many websites have very
similar features with the sign-up screen.

Content presentation component: The component with the management-based features required for all teaching
and learning activities.

Course component: This is the component where the students will have access to the contents of the education and
training, access to the course resources and other course contents.

Testing and evaluation component: It is the component in which the evaluation (examination) to be performed as
a result of the learning and teaching activity is prepared and applied.

Reporting component: It is the component that provides the learning, teaching and system administrators the data
related to the entire education and training process based on various criteria.

With the SCORM technique, which paves the way for interactive training, students can receive self-education.
SCORM is a standard for e-learning based learning management systems. SCORM, which is named after the first
letters of the Sharable Content Object Reference Model, refers to the reference model for shareable content objects.
Mobility has been adopted to standardize features such as reusability.

Fixed presentation content, animated animations, videos, sound recordings, quizzes and many more educational
contents can be found in a SCORM package. Although the process of preparing these packages requires technical
knowledge, the basic computer usage and the Internet literacy of a tutorial with SCORM objects has become very
easy with the appropriate software. Articulate, Adobe Captivate software to create these objects can be easily.
SCORM is an interactive environment created with web technology.

The most common open source learning management systems are listed below;
e Moodle (http://www.moodle.org)
e  Sakai (http://www.sakaiproject.org)
e ILIAS (https://www.ilias.de)
e Atutor (http://www.atutor.ca)

The most common commercial learning management systems are listed below;
e Blackboard LMS (http://www.blackboard.com)
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e Alms (http://alms.com.tr)

1.2. Moodle LMS

Moodle is an acronym for the “Modular Object-Oriented Dynamic Learning Environment”. Moodle; It is a free,
open source, object-oriented, dynamic distance education system.

The Moodle current version is Moodle 3.5.2+. Moodle is able to run under MySQL and PostgreSQL database
systems and in any environment that supports PHP language. Moodle, Apache + Php + Mysql trio provides a fast
and effective LMS service.

The official site is http://www.moodle.org. Http://download.moodle.org address can be used to download the
installation files. The installation stages are quite simple.

2. Cloud Computing System

While it is not known exactly when the term cloud computing is known (Estimated 1950s), this concept is the most
generic name given to the Internet-based information services that can be shared among users by using the server
computers and similar devices connected to the Internet. It is about the provision of services to be taken by using
software at minimum level without the need for service infrastructure by the user. Cloud computing provides
services based on three basic models. These are Software as a Service, Platform as a Service, Infrastructure as a
Service.

With cloud computing, data, applications and many other information services are stored in the server systems of
the provider or organization. Ease of use is one of the great benefits. Google Drive, Microsoft OneDrive, cloud
services are the obvious. With mobile, tablet, laptop or desktop computer access, data can be accessed continuously
wherever an Internet connection is available. While cloud computing has good sides, it also has bad sides. The
presence of data in a server system that is unaware of the user can lead to unpredictable results if the trust agreement
is compromised. For example, cloud computing is one of the bad results that the country has cut off its support on
a country or company basis. In terms of security, countries must have their own cloud computing server systems.

3. Moodlecloud Lms

Moodlecloud is a system that enables the most current version of Moodle LMS to be put into service on a cloud
system. This system is available at http://www.moodlecloud.com. The server needs for which the LMS is needed
in the specified system are provided from a publicly available server pool on the cloud. In this way, a full-featured
LMS can be created very quickly. For this, the server software does not need to be installed and configured on
user computers. In addition, there is no need for a separate study for server maintenance and configuration services
through the creation of LMS in the cloud system.

With Moodlecloud, a full-featured LMS can be created in minutes. The free version includes the following
features;
e  Current latest version of Moodle LMS
Free BigBlueButton (Virtual Lesson / Conference Server) use
Up to 50 Users, 200 MB disk space, Basic themes and add-ons,
One Moodle site per phone humber at account creation,
Up to 10 user live lessons with BigBlueButton (Virtual Lesson)

3.1. Creating a Distance Learning System from Moodlecloud

You will see the steps to create an LMS via Moodlecloud in below;

Step 1; A new account is created by accessing http://www.moodlecloud.com. Switch to free account creation
pages.

Step 3; The code entered in the mobile phone and entered a strong password is set for access to the LMS
management. In the final screen, the LMS has become available in the cloud system. You can now log in to the
sample LMS at https://education1.moodlecloud.com. User name is “admin”.

Conclusions

Distance education systems provide facilities for those who want to receive and give education. As mentioned
above, it is clear that an LMS can be created in a very short time. Every trainer or person with Internet usage
information can create this system immediately. Distance education is an education system that can be used
effectively in primary, secondary, high school and university education.
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Educational institutions, trainers have a great task in this regard. It is necessary to bring this education method
together with the students as soon as possible. In this system, where the necessary infrastructure is an excuse, as
mentioned above, the LMS will be ready at a very low cost. It is our greatest hope that the instructors and
administrators who are able to see that the future education system is a distance education system is urgently
transitioned to these education systems.
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Abstract: No matter how good the design and construction of electrical power systems, various
faults and disturbances are encountered during their operation. Protection systems are used to
minimize the effects of faults and disturbances on the network elements as well as to limit the
danger of human life. Appropriate solutions can be produced to prevent faulty operation in
electrical power systems. One of these solutions is the adaptive relaying. Adaptive relaying
defines protection schemes that conform settings and logic of operations based on the
prevailing conditions of the system. These adjustments can contribute to avoid repeating of
miss-operation. Adjustments could include well changing relay parameters, the logging of data
for post-mortem analysis and communication throughout the system. The electrical distribution
system is considered one of the most complicated machines in existence in many countries.
Electrical phenomena in such a complex system can inflict serious damages. This requires
damage prevention from protection schemes. There was a safety problem between capacity to
deliver power and the demand until last years. The protection schemes worked on dependability
allowing the disconnection of lines and transformers with the purpose of isolating the damaged
element. In this paper, adaptive protection schemes for electric power system protection will be
discussed, one of which is communication.

Keywords: Adaptive relaying, Protection scheme, Power system protection

Introduction

The method of delivering energy in the form of electricity to businesses and homes was one of the most
complicated systems in many countries all over the world. Later, power engineers are forced to push the limits on
the capacity of what they can deliver with the current system. This has led to many changes in the approach of
electricity distribution, specifically a sophisticated approach in the methods of protective relaying. It is only
possible to manually change the settings of the conventional protection relays used in electrical power systems
once they have been adjusted. This process cannot be performed automatically. Therefore, it is very difficult to
use this type of protection when the load flow changes frequently. For situations where the load current
frequently changes, a protection system must be used which can adapt to these changes. This protection system is
called the adaptive protection system. The adaptive protection checks the current information in the network and
the status of the breakers, calculates the load flow again if a change is detected, and changes the relay settings
accordingly. For the application of this protection system, the relays have to communicate with a main center,
otherwise the calculations cannot be transferred back to the relays after the changes. Furthermore, the
communication should be very fast in case the fault can occur at any time(Ozveren, 2015) A system is usually
looked at in terms of its reliability when describing its protective relaying (Horowitz and Phadke, 2008). They
noted that this reliability spectrum has two extremes, dependability and security. According to them, “a system is
said to be dependable if it will react for any type of fault but may also operate inappropriately when not needed. A
system is said to be secure if it will not react inappropriately or unnecessarily, but it may not react if there is indeed
a fault”. They pointed out that many engineers preferred to select the dependability side of the spectrum to clear
any possible problematic condition because for many positions there were alternative delivery paths. Also, they
noted that constraints on the growth of the infrastructure have caused to increased system stress, which helps to
possible operation of dependable protection schemes. The power system is divided into protection zones defined
by the equipment and the available circuit breakers. Six categories of protection zones are possible in each power
system: (1) generators and generator-transformer units, (2) transformers, (3) buses, (4) lines (transmission,
subtransmission, and distribution), (5) utilization equipment (motors, static loads, or other), and (6) capacitor or
reactor banks (when separately protected). Most of these zones are illustrated in Figure 1. Although the
fundamentals of protection are quite similar, each of these six categories has protective relays, specifically
designed for primary protection, that are based on the characteristics of the equipment being protected (Blackburn
and Domin, 2006)

e This study is presented in International Science and Technology Conference (ISTEC), July 18-20, 2018
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Figure 1. Typical relay primary protection zones in a power system(Blackburn and Domin, 2006)

Adaptive Protection Schemes
Adaptive protection systems, thanks to the multi-setting group, protection setting of parameters of changing are

provided according to the state of protect region of the protection relay. Thus, the protection system adapts to
different operating situations. In this way, the possibility of faulty of the protection system can be minimized.
Due to their dynamic structure, adaptive protection systems offer more selective and reliable protection compared
to conventional protection systems. Therefore, in today's electric power systems, adaptive protection systems are
preferred instead of classical protection systems (Doganci, 2014) There are four major factors that influence
protective relaying. These are economics, ‘‘Personality’” of the relay engineer and the characteristics of the
electric power system, location and availability of disconnecting and isolating devices such as circuit breakers,
switches and input devices and available fault indicators(Blackburn and Domin, 2006). Adaptive relaying means
changing relay settings and relay pick up currents in online mode as operating conditions of the system changes.
Adaptive relay is capable of very high speed operation, maintaining a good reach point accuracy in the presence of
travelling wave noise and is immune to the presence of harmonics or variation in power system frequency. The
principle diagram of the adaptive relay in figure 2.
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Figure 2. Principle of Adaptive relaying diagram

Adaptive distance protection control system, adaptive loop consists of identification, decision and changes.
Shortfall in power system protection performance are applied at both transmission and distribution networks.
Many factors are the reason of that including increased penetration of distributed generation, varied operational
conditions and severe wide area disturbances (Horowitz at all., 2008 and Salman & Rida, 2001). Salman and Rida
stressed that maintaining acceptable protection performance is vital for a functional smart grid as these schemes
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ensure the reliable and safe operation of the primary system protection. Adaptive protection using dvanced setting
calculation techniques has been proposed as a solution to enhancing the performance of protection schemes in
response to many of these factors (Tholomier at all., 2009). But, they added that a body of work tackling adaptive
protection schemes for the verification and validation of such schemes is non-existent.

Differential Protection

Differential protection relay operation depends on the phase difference of two or more electrical quantities. It is
used for the protection of the generator, transformer, feeder, large motor, bus-bars etc. The classification of the
differential protection relays are current, voltage, biased/ percentage and voltage balance differential relay. The
differential protection relay shown in figure 3.

]

it | ALSTOM

LI I R

] |1m]§ vl

{ o-0000 ©@-0000

o =
1A CURRENT INPUTS 14 CURRENT INFUTS
- -

Figure 3. Differential protection relay

Differential protection schemes are constructed simply to check for any difference between two quantities at a
given instance (Zaremski, 2012). Limitations on time synchronization changed this implementation only
reasonable for equipment protection and difficult for other applications. The burden of communication turned out
the implementation of differential protection difficult or unattainable for signals collected from distant points into
a system. Its application required the two measurements to be added very close to one another because of the
constraints on communication in past, while the protection is useful in detecting a difference in current from one
substation to the next one. This mean that the scheme was limited generally to transformer and generator
protection.

Communication

Protection schemes did have ways of communicating between two distant points through technologies in the past
like pilot wire, power line carriers, and microwave signals (Abdulhadi at all., 2010). They stayed that
microprocessor-based relays easy access the internet to communicate with other relays. So, these connections
allow new sources of communication to pass data between relays. Older forms of communication are based on
direct links: microwave communication has transmitters and antennae transmitting data down the line wirelessly.
This needs a direct line of sight. Power line carrier is based on the power line conductor as the communication
media. RTU ( Remote Terminal Unit) use for communication. Thanks to its modules, RTU can communicate
with devices with different communication protocols without the need for additional software or hardware. They
can also serve as a communication interface in the communication systems of their devices by using different
communication protocols they have. The generating units and the loads of a power system are usually far apart and
the transmission system inter-connects them. However, the control is centralized and many control decisions
require system-wide knowledge. Each substation has complete information on its current status, but not on that of
any other substation. data is gathered from major substations and is sent to a central control center for processing
and further action. At any given time, only the control center has the up-to-date performance data profile of the
system and the computing power to process the data. Pilot wire is a communication wire hung on the same poles as
the transmission lines themselves. Each of these methods has their own advantages and disadvantages about the
types of schemes that they use.

Data Mining

One of many advantages that microprocessors bring to protective relaying is that they give protection schemes a
hard drive in which data can be stored (Tleis, 2008). So, the system conditions can be recorded with a great deal of
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precision and synchronization. He stayed that this small piece provides the ability to automatically scan data for
preset limits. The recorded data can be used to detect incorrect relay settings. Tleis also pointed out that an obsolete
relay setting could be described as a setting. This system was applied to protect a part of the system that has
developed or changed significantly.

Conclusions

For situations where the load current frequently changes, a protection system must be used which can adapt to
these changes. This protection system is also called adaptive protection system. The adaptive protection checks the
current information in the network and the status of the breakers, calculates the load flow again if a change is
detected, and changes the relay setting values accordingly. In the adaptive protection process, a RTU and SCADA
(Supervisory Control and Data Acquisition) based system is preferred if both the number and the distance of the
protection relays to communicate with each other are too high. By establishing the supervisory zone, which is a
simple way to help a relay distinguish between a fault condition and a load encroachment, the relay can better react
to stressed system state abnormalities. We believe that the stressed system conditions have proven to be more
common and will continue to become more common as power system engineers are forced to do more with less.
Also, when this concept is applied correctly it will not receive much notoriety. When the innovations made
possible by the new tools given to protection engineers, prevention of blackouts and improvement of system
stability are no matter.
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Abstract: The scientific knowledge asserts that the language learning center of the human
species is designed in a way to understand the whole better than the single parts. In other
words, inductive method which is particularly applicable and necessary for the scientific
field, is superseded by deduction method due to its superiority when it comes to learning
a language. It is necessary to conduct studies whether the teaching method of the native
language affects the thinking process and on the cause-and-effect relationships. Immediate
motivation of people is not possible. This process is performed gradually and the initial
stages are of great importance in the formation of the governance of the masses. An
individual who can see single parts but can not see the whole (the big picture as
colloquially expressed by the Western), can not think analytically, has an underdeveloped
reasoning ability or not at all developed; does teaching method of native language have
any effect on creating people who cannot make a whole out of relevant parts or ,as literally
expressed by native of Anatolia, in creating people who cannot tie up the ends of the ropes?
How does the early communication method of 'mathematical’ knowledge, a must for life,
affect the ability to grasp and apply it? What does it have to do with using Turkish
language?

As it can be seen from the above paragraph, this assertion has two goals: The first one is
as follows by means of an example from social sciences: It is based on how the teaching
method of native language can influence the thinking process through a practice to
complicate the task of language learning center in brain, that is contrary to its functioning.
And the second one: With use of an example from life sciences, will be starting discussion
with respect to the effect of not teaching abstract mathematical knowledge through
concrete examples on thinking process, its consequences, and how the way of teaching
mathematics influences language skills since 'linguistic' is based on mathematics.

Key words: Induction, Deduction, Analytical Thinking, Reasoning, Early Communication
Method, Big Picture, Mathematics Skills, Turkish Skills

"lIdea + Phrase+ Articulation= hat is Human."

Stanislavsky

The language, which is considered as a universal and ancient quality as man's making of tools, helps to hand
the inheritance of social experience down from generation to generation. Language skill is naturally regarded
as one of the primary differences between man and animal (Taser, 200: 49). All members of a society can tell

others what they see, hear, experience, and do by use of the same symbols in the language (Tager, 200: 47).

"Man's achievements rest upon the use of symbols"
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Language is a more advanced phenomenon than simply handing down traditions, customs, information,
experiments. At the same time it affects the legacy left; in short, language makes the tradition rational (Taser,
200: 47). The main focus of the article originates from this. Why does a society resist to change their trials and
experiences according to reason and science? Although this is available in the nature and development of the
language, why is there a movement in the opposite direction of this structure in some societies? The particular
focus of this paper is to discuss this question with respect to our society in which we are born.

"Any method that improves thinking also improves speaking; and vice versa any method that improves speaking
improves thinking as well ."

AT Weaver; MV
Ness

What are the factors that can cause disruption in the normal development of thought? Is it due to the fact that
customs and traditions assume a role of religious elements? When religion and language considered in the same
context, language acts like a link as expressed by Confucius. Contrary to popular belief, it is not the religion
that holds together like glue. At best, it might be transfer of religious elements, but in any case this does not
exhibit a permanent characteristic, and history witnesses that. To rephrase, the possible external dynamics that
can influence the formation of thinking: Is the teaching method of Turkish and Mathematics constitute the main
problematic question of the article?

A large majority of the population in our society we live in experiences problems with the use of mathematics
and language. Our mathematical knowledge is weak and we generally fail to practice it in our lives. It does not
make our life easier, on the contrary, it can make our life more difficult if the information that is taught creates
confusion. However, mathematics is there to make us understand the life and make it easier. Using hand like an
abacus- counting on the fingers is common and those who have never attended a school can get ripped off less
in market. Our sense of direction has not improved as well. However, our society descends from ancestors who
were quite good at using world map.

The teachers, who are native speakers of English Language with pedagogical formation (on writing, note-taking,
listening, reading) have attempted to divert tendency of public high school graduates on whole sentence, instead
of constantly focusing on the parts of sentences and trying to learn separately. The first time this is experienced
by the author of this paper is when she was a student at preparation class in YADYOK (the school of foreign
languages) at Bosporus University, and at that time the idea of making a paper on this topic has come to her
mind. Teachers did not experienced such a difficulty with international students, however they were constantly
obliged to motivate public high school graduates to focus on whole sentence instead of its constituents (actually,
this should be easy to achieve later on due to the nature of language). The graduates of Italian High School,
Saint Michel French High School, Saint Benoit High School, Notre Dame de Sion French High School - all of
which excels at providing a proper education even for a second foreign language, do not have such a problem.
As author of this paper, hereby, I would like to share my personal experiences pertaining to that time. In
YADYOK at Bosporus University, | have participated in the same language courses together with some of the
graduates of the aforementioned high schools, and | have my personal observations thereof. No matter in which
language they were trained in their high schools, they had a proper language learning experience such that, with
some effort, they would not be even required to be participate in an English preparation class. In those days, |
have found the answer to my question on functioning of the language learning center in brain when | have read
a sentence by Noam Chomsky in his book borrowed from the library at Bosporus University. The functioning
principle of the language learning center in brain is based on the requirement of "deduction” (Chomsky, 2001:
20).. Now the puzzle is completed for me, who has graduated from high school with a certificate of
commendation, with high grades in English, had opportunity to spent time with people from different societies,
and had a pen friend since my early childhood - That's why, in this society, there is a colloquial saying as
follows:

If you want to learn a language, live in the country where it is spoken or have boyfriend or girlfriend, who is a
native speaker of the language to be learnt. (Or you may use a more direct translation of what is explicitly meant
here: without French kiss, you can't learn French.) Why ? Because you learn as a whole. Just like a baby learning
to speak. Hereby, it is emphasized that exposure to whole sentence, observing action and reaction - also referred
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to as interaction- and communication depend on presence of interaction. (Please revise this part: etkilesim
....etkilesim olmasina baglidir) After such interaction, which tense should be used, should the verb be at the end
of sentence? A baby can start talking with simple and grammatically correct sentences without caring if it is a
head-final language or not

Then wearing red ribbon was clear to me. Why was red ribbon so important?
The answer to this question lies in how we talk. Let's discuss it in more detail.
How Do We Talk?

Speaking a quality of human race. The emergence and development of languages have naturally been directly
or indirectly a field of interest to a wide range of different sciences such as anthropology, ethnology,
sociology, psychology, linguistic, psycholinguistic, social psychology... (Taser, 2000: 39-40). The air exhaled
from lungs strikes at a great speed to the throat and mouth and causes vibrations. The sound is vibration heard
through the ear, and the physiological elements will not focused on in this paper.

G. Herbert Mead claims that speaking is possible though "meaningful others". The people who really care about
themselves will be the meaningful others of a baby. Every day, a baby observes the meaningful as a whole.
Baby follows communication with itself and with others. When water is requested, it sees that a glass of water
is served. A baby hears a plethora of sentences about diaper, baby poop or baby pee and / or physical appearance
such as hair, head, hands, eyes, legs etc. when diapered. A baby notices that attention is drawn on its hair when
we say you have such lovely hairs, or on hands when we say you have such lovely hands and similarly to legs,
foot etc. A baby does not hear hundreds of sentences only about itself but also about everyday life. The important
point here is to communicate using correct, long or short sentences. There should be no discourse attributed to
the baby language such as sounds like eh, neh, heh, owh, eairh in baby talk making a false assumption that it is
a baby after all. It should not be forgotten that a baby is a small yet inexperienced person, but with some genetic
traits. The more qualified communication a baby is exposed, the more quickly it will develop its skills. We can
figure out the importance of the quality of the language used in communication based on correlation between
language and intelligence. The more stimuli stimulates brain, the better they are for a baby. As Maria Mentessori
has said, there are some assertions that a baby should be communicated with even if it is still in mother's womb
since a baby is ready to perceive you. That is referred to as interaction. The receiver and the transmitter face
each other. In other words, it contains the principle of reciprocity: action and reaction are observed, a reciprocal
exchange is experienced and the definition of communication is based on this. Communication is only possible
through interaction and there would be no conversation if there is no interaction.

Child psychiatrists and psychologists say that lack of interaction can lead to mental retardation in children. It is
even asserted that in unilateral (one-sided) communication - such as leaving the child in front of the TV screen
- interaction would be out of question, speech problems such as delayed speech or mental retardation may be
experienced. If there is interaction, there is speech.

We learned to speak through interaction and what is clear by now is that a baby born into an environment where
native language is tried to be taught with split parts (words will be uttered in syllables, tenses will be focused
on, sentences will be studied as separate words and so on) either will be able to talk late or suffer from other
problems due to confusion. Trial-and-error is required. In other words, this trial should be done with a baby (it
is objectionable to have such trials from human aspects). Science may suggest that the results may be similar to
those encountered in babies exposed to unilateral communication.

Well! How did we learn our
native language? Let's analyze...

How did we learn native language (Turkish)?

The method that we learned our native language: In a nutshell: First 29 letters are taught. We wrote and studied.
Then they gave us syllable cards: A lot of syllables cards such as fa-ther, moth-er, ap-pple. Then we proceeded
with sentences. Transition from letters to syllable cards was made with use of addition method. By adding syllables
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after each other. First "f" then an "a", this is "fa", similarly "t", "h", "e", "r", "ther", thus "faaaaaaaaaa" "theeeeeer".
By repeating the letter "a", so many similar syllables were studied over and over again by spelling, writing and
memorizing. Then it was time to use 'sentence cards'. Ali throw the ball. Run, Ayse run. Ali caught the ball. Ayse
run towards Ali. These were the kinds of first basic sentence forms. What addition method was preferred? Does it
originate from a tradition that has existed in this society before? This tradition is based on pronunciation of the
Quran.

It is based on pronunciation of Arabic letters one after another without knowledge of Arabic grammar. A small
book called Elif Ba (made of the first two letters in Arabic language just like the word "alphabet" is constituted
from Alpha and Beta in Greek alphabet) is a step by step guide for pronunciation of Qur'an and is generally
pronounced under supervision of a Muslim scholar. It is a method based on teaching only the pronunciation of the
Qur'an without any idea about meaning and this method has similar characteristics. For example: if the letter "b"
has a Fathah (short vowel mark on it), it is pronounced with a short /a/ (like the initial sound in English word "up™),
and it is taught with addition of sounds just like "ba". Was it made a false assumption based on such a tradition
that it make mastery of reading easier. Is this how it is taught since the early days? Since it coincides with the
adoption of Latin Alphabet on 1 November 1928, were they convinced that it could only be taught in this way?
(Please revise). In this paper, there are no answers to these questions and they are are intended to be researched.
At that time, they did not have this knowledge about the functioning of the language learning center in brain, and
it was thought that this habit in the society would facilitate the mastery of reading, it did not evolve within time
according to reason and science. Now the knowledge that science offers us is that this method makes learning
difficult. It can cause situations that hinder analytical thinking, may interrupt the ability to see whole picture (able
to see individually, but incapable of seeing the whole), and cause short-term memory due to correlate things.
Although this method is abandoned for a specific period, all of the teachers are trained in inductive method. When
we analyze the characteristics of a language to transfer the knowledge, it can be clearly predicted that long years
will be required for transformation.

How is mathematics, essential for life, lectured? In which way is Turkish language mathematical?
How does deficiencies in teaching of mathematics affects usage of Turkish?

Life is based on mathematics, and mathematics is based on formulas. There is a logic in formulas, but it is
necessary to introduce this logic to children in commensurate with mental development of children in order to
encourage children to love mathematics. Until the age of eleven, human beings can not grasp abstract knowledge
in general. Introducing mathematics through concrete examples will make it easier to learn and this is the way
to build a solid foundation. Comprehension of the logic behind mathematics depends on establishing a solid
foundation. If this is not done, multiplication table nightmare starts to haunt, one cannot make up peace with
mathematics no matter what, and identifying directions, giving directions, using maps might be a nightmare.

Moreover, language knowledge is also based on mathematics. Individuals with no exposure to the mathematical
knowledge through the right method remains weak in terms of linguistic knowledge. Many people fail to
separate "de" in Turkish language, having the meaning of "also", which should be separated from the word it
follows. Short-term memorization is immediately forgotten when the examinations are over and many other
similar examples can be given. The language can not be fully mastered somehow. Of course, it should be noted
that generalization is made here. Depending on location, such difficulties may be experienced to some extent or
we can observe that such problems are still experienced in society-wide.

Eventually, what happens?

Conclusion

"Experimenting with the genetics of the formation of thinking (with the functioning of the language learning
center in brain) from the very beginning will only serve to (create) shape minds or shaped minds. If this is
done, people can easily be manipulated through ad hoc means (internalized motifs, cultural codes, etc.), then
nothing will be rejected or found odd by them, because they might already have ceased to question such
means."

Nevin
Algul
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"The universe is entirely based on mathematics. Mathematical knowledge is essential to understand the world,
make sense of it, and make our life easier. Teaching of mathematics by use of a method contrary to the
developmental stages of the human brain can serve to make a contribution to not only raising people who cannot
find their way, give directions, use maps, but also people who has no real knowledge about grammar of native
language, and accordingly no real mastery of native language."

Nevin Algil

How does an individual feel that? They may not feel, but they may be exposed to an inferiority complex. Student
gets six years of foreign language education (foreign language is taught through induction method), let alone
speaking, fails to speak in simple sentences, and has never enjoyed grammar and mathematics throughout all
study period. How many adults are there out to know multiplication table by heart? Student gets red ribbon later
than classmates and thus receive a nasty blow by native language before life really begins. What happens then?
The feeling of inferiority complex may develop. A feeling emblazoned in his or her unconscious (in the first
quarter of 2000, the definition of subconscious concept has changed and it is redefined as our attitudes and
behaviors that are shaped through our life experiences (Mlodinov, 2013: 21-23)

Unity of education is a must. All schools are affiliated to the Ministry of National Education by the Law on Unity
of Education, enacted under law No. 430 on March 03, 1924, and enforced on March 06, 1924 by TGNA (http:
/Imevzuat.meb.gov.tr/html/110.html), and thus unity of education is ensured (If definition of education includes
to make changes in attitude and behavior through information transfer, then would it not be more appropriate to
call it unity of teaching-education?)

The fact that there may be a difference between the methods of transferring information in schools of foreign
origin and state-owned schools is within the scope of this paper, but it should be discussed if such differences in
methods cause creation of different minds, exposure to foreign culture, feeling close to it, receiving information
as it should be, and formation of a naturally dominant ruling class.

If native language is not taught by means of induction, it may end up in a group of people who cannot establish
causa - effect relation, who can comprehend events independently but cannot make a whole out of it, who close
the door on reasoning, who readily accept dogmas and never question them, and who has a week memory.

This may even be the reason for short-term memory. To create masses that assimilates the cultural codes of the
social circle in which they are born without questioning them. It is very easy to manipulate such people through
the instruments of religion, ideology, race. If you deprive man of ability to question (reasoning, comparison,
correlating events but doing all these things in an objective and sound manner), man attempt to give a meaning
to his presence through religion, ideology, race, factions, groups, even NGOs (civil society organizations) and in
this context someone who considers to be a very modern person and some other person who is considered to be
very narrow-minded can be put in the same equation. It should not be forgotten that the cultural character of the
family, namely the first social environment, plays a decisive role in the quality of education a person gets, and
covers up its deficiencies. The greatest evil here is that it is not noticed that objective thinking is a plus for the
future of the humanity and societies and that minds can become a putty in the hands of imperialist powers as
‘programmed minds', ignoring the fact that science also supports this assertion. Now it will be very easy to make
all these '‘programmed minds' to welcome people, who have the same appearance with them serving others. The
real task here is under responsibility of who call themselves as "intellectuals”. This can be solved with a brain to
see and understand the situation and courage to disclose it. It is the way to use the science. Of course, the facts
need to be updated in line with scientific knowledge. One can come out and prove that two plus two may not
always equal to four. It would be possible through these ‘intellectuals’ to establish an order for cultivation of a
viewpoint in people in which the doors to reasoning would be wide open. A society should be able to solve the
events through the instrument of reasoning and science, and also to be able to do crosscheck such reasoning via
science. It is possible to have all kinds of beliefs and belief systems that will keep the human being alive, but
common ground should be science. All other ways would create manipulable societies, which can only lead to a
transformation into a society that enriches others, is easily driven away from here to there, and even collapses.

World governance is based on commercial intelligence. The rulers who are keen on domination want a
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manipulable consumers suitable for the perception management, who can think in parallel with rulers' interests,
masses that contribute all their resources to rulers, and actually they do create such people. Today, the means of
manipulation are still religion, language, race, democracy (even all NGOs), all religions, belief systems, yoga,
ayurveda, astrology as they abuse. That is to say, all the teachings that exist for their own purposes can be
transformed into abuse-liable means. These tools may vary. For the continuation and continuity of society it is
necessary to establish language policies, which are independent of dominant powers, and put reasoning and
science on its focus.
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Abstract: With Zn as the primary alloying addition, alloy from the 7000 family offers higher
tensile strength than many steel especially in T6 temper. These family are widely employed for
aircraft, wheels and major structural components, due to its high strength-to-density ratio. Semi-
solid forming has many advantages such as able to produce high density material, long tool life,
less production forge and near net shape. Also less liquid fraction then cast, results as less
shrinkage. Semi-solid products are more durable then cast ones because of non-dendritic
microstructure and less porosity, also cheaper than both cast and forged products. ECAP is an
operation that involves simple shear deformation by severe plastic deformation processes.
However, the material will not be subjected to any cross sectional changes. No cross sectional
changing is the most important feature that distinguishes it from conventional methods.

In this study, one of the most important wrought alloys for aerospace applications, AA7075
was used. In order to get the best semi-solid forming feedstock, thixotrophic character has been
determined in terms of predeformation rate, heating temperature and holding time.

Keywords: AA7075, Semi-solid Processing, ECAP

Introduction

With copper as the main alloying addition, alloys from the 7XXX family offer high strength at low specific weight
and are widely employed in the form of forged parts for aircraft structural components (1.J. Polmear 1996 and J.E.
Hatch 1984). However, they suffer low forging speeds, require high pressures (M. Goncalves 2002) and are thus
assigned a low forging index. Hence, it is very attractive to forge these alloys in the semi-solid state for technical
as well as economic reasons. Thixoforging process offers higher productivity, lower pressures and energy
consumption, longer die life and more uniform microstructures than conventional forging at competitive cost (K.
Kiuchi 2014)

Semi-solid research and develop studies are ongoing and usually contain pre-feedstock preparations and semi-
solid forming. Forming of a metal in semi-solid state can only be managed with a material which has globular
microstructure showing thixotropic behaviour (Kirkwood 1994; Choi and Park 1998; Tzimas and Zavaliangos
2000). Although different methods have been invented in order to get this microstructure, most of them are
complex and need special apparatus (Bergsma 1996; Tzimas and Zavaliangos 2000; Margarido and Robert 2003;
Liuetal. 2003). But SIMA process, based on partially melting, recrystallization and occurring of equiaxed globular
microstructure, is easy to use, has simple equipment and minimum subsequent problems. Thus, researchers widely
prefer SIMA process (Young et al. 1983; Yong et al. 2001; Dong et al. 2003; Zoqui 2003; Chayong et al. 2004;
Wang et al. 2008; Akar 2011). While casting and forging of aluminium alloys in the semi-solid state have received
a great deal of attention in recent years M.C. Flemings (1991) and Birol (2001) there are very few reports on ECAP
based thixoforging (S.K. Kim 2007).  In this study, feed stock of semi-solid forging will be deformed by ECAP
(Equal Channel Angular Pressing) which is one of the severe plastic deformation processes. ECAP is an operation
that involves simple shear deformation. While squire or circular cross sectioned material is passed into the “L”
shaped die, which have horizontal and vertical channels with an inner angle (®) and an outer angle (¥), will be
severe plastic deformed by shear forges at the intersection of two channels. However, the material will not be
subjected to any cross sectional changes. No cross sectional changing is the most important feature that
distinguishes it from conventional methods.

Materials and Methods

The EN AW-7075 alloy (Table 1) was supplied as industrially cast bar in T4 temper. Differential scanning
calorimetry (DSC) was employed to determine the solidus and liquidus temperatures and thus the solidification
interval of the present alloy. 3mm diameter disc samples, weighting about 30 mg were cut and placed into alumina
pans in an argon atmosphere using a SETARAM Labysys DSC unit. The samples were heated at a rate of 2.5
Kmin-1 between 450 [JC and 700 [JC. The heat flow vs. temperature curves obtained by DSC were used to
calculate the change in liquid Jsolid fractions with temperature.
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Table 1. Chemical composition of the EN AW-7075 alloy used in the present investigation (wt %6).

Zn Mg Cu Cr Mn | Fe Si Al
51- |21- |12- [o0.18- 87.1-
61 |20 |20 o028 |<03[<05|<041g1}

ECAP die was machined with 120° inner and 20° outer angles and 50 mm longs were sectioned from extrded bar
as ECAP samples. The samples, 10mm in diameter, subjected to ECAP procedure for only one pass. ECAP die
and plunger heated up to 250°C and pressing performed at the same temperature.

Approximately 50 mm long slugs were sectioned from the as-received ECAPed bar. A medium frequency
induction coil (12 kHz, 12.5 kW) was used to heat these slugs into the semi-solid temperature range at a rate of
approximately 300 °Cmin-1. Temperature was monitored with a K-type thermocouple inserted in a 3 mm
diameter hole drilled at the center of the slugs. Slugs were then soaked in this temperature range for up to 5 minutes
to allow globularization of the grains. Thixoforging was performed with a DARTEC model universal tensile
testing equipment modified into a vertical press.

The test specimens for microstructural examination were prepared by standard polishing methods. All specimens
were grinded by using the Metcon Forcipol 2V rotating polishing machine with various grades of SiC papers up
to 2400 grid. Specimens were subjected to fine polishing by using 1 um diamond paste and then final polishing
by using 0,06 um colloidal silica suspension. Specimens were cleaned with water and dried with acetone before
etching. Polished specimens were immersed into Keller’s etchant (190 ml distilled water, 5 ml HCI, 3 ml HNO3,
2 HF) for 20 seconds and washed with warm water in order to neutralise residual of etchant. Different etchant
solution (2 g NaOH, 100 ml distilled water at 50°C) was used to appear grain boundaries and also to obtain better
contrast. Leica optical microscope was used for microstructural examination.

Results and Discussion

The DSC spectrum of the present alloy and the change in solid fraction with temperature (dFS/dT) across the
melting interval are plotted in Fig. 1. The solidus and the liquidus temperatures are estimated from Fig. 1 to be
485.9 °C and 645.3 °C, respectively.  Even if thixoforming processes are often carried out with as much as 50 to
70% solid in the feedstock, in order to prevent same operation difficulties, alloy was heated up between 580 -
600°C. In this range solid fraction in % 80 - 87.

20 100
0 4859 °C 645.3 °C 90  -87% Solid
=20 —- T \ = 80 ~80% Solid
3-._
s T . 70 —
£ ] 2 60
Q
550 S 50
e | L [&] [&]
‘6-80 il .g 40_ =] o
2 1 S 8|8
100 - o 30—
i 20 -
-120 - @
1 DSC 4 '
-140 ——Tr 7777 0 Solid fraction

400 450 500 550 600 650 700 750 NI SIS R e il
Temperature (°C) 500 550 600 650 700 750

Temperature (°C)
Figure 1. DSC scan of the melting interval and change in solid fraction with temperature across the melting
interval.

Equiaxed a-Al grains and strings of intermetallic particles are seen in the microstructure of as-cast feedstock (Fig.
2a). After one pass ECAP operation, it is seen that grains have been transformed to fibrous a-grains and aligned
in the pressing direction by shear forces (Fig. 2b). All type of structures including of dendritic are tending to
transform spherical microstructure under required thermal conditions. Spherical transformation is easier and fast
at semisolid region. During the heating stage, liquid is formed around the solid phase, by melting of the eutectic,
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and the solid tends to transform globular shape, to reduce internal surface energies. Changing in grain shape with
soaking time and holding temperature of ECAPed samples are shown in Fig. 2 ¢ to f. Heavily distorted
microstructure creates the location of the re-crystallization nucleation. During the heating stage, as the temperature
increases, re-crystallization is occurred in the solid state and new grains nucleate and start to grow. When the
temperature reaches to solidus, new grains are penetrated by liquid and become globular equiaxed. It can be seen
that by increasing soaking temperature and time, amount of liquid.

Figure 2. Microstructures of 7075 (a) as-cast, (b) ECAPed and quenched in water during semi-solid soaking at
580 °C (c) without isothermal holding, after (d) 5 min.; during semi-solid soaking at 600 °C (e) without isothermal
holding, after (f) 5 min.

phase located at grain boundaries increases and penetrate between the solid grains. So grains have become
increasingly more globular and can be seen that to heating lover temperature and holding more time acts as
conditions of higher temperature and less time. The temperature and time compensate for each other as seen fig.
2d and 2f.

Conclusion

All type of structures is tending to transform spherical microstructure under required thermal conditions. Heating
in semisolid region encourages the grains more globular. Not only heating enough for required globularization but
also pre-deformation is needed. ECAP process can be easily used for pre-deformation without any cross sectional
change. Increasing heating temperature and time expedite globularization but the grains are tending to grow easily.
In order to achieve the best microstructure for semi-solid processing temperature and time combination must be
determined.
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Abstract:Transformers are essential elements in electrical network. These equipments are
classically constructed out of copper, steel, paper and insulating oil. Transformers have been
used worldwide for many years and their availability and reliability is a major concern for all
electricity users. This paper describes the use of the failure modes analysis and their effects
(FMEA) for analyzing the dependability of power Transformer in boosting station at Hassi
R'Mel gas field in Algeria..

Keywords: Transformer, Dependability, Power, FMEA, failure, Availability

Introduction
The south Algeria has natural ressources, among which the hydrocarbon reserves, hence the presence of a wide

range of products related to oil and gas fields. For the separation of these products and their derivatives, Algeria
has acquired and installed the large treatment complexes, such as the Hassi R'mel complex. The overall plan for
gas installations located on the Hassi R'mel field is designed to allow a rational exploitation of the deposit and
recover the maximum of liquid. In the installations implemented, three boosting stations were installed . In the
central zone, we find SBC. This is a gas discharge unit; it increases the pressure and maintains the deposit flow of
the modules supply. The SBC complex is powered by two arrivals and a generator in emergencies. All energy
distribution is made using substations in the complex. The Boosting unit is considered the strategic point of the
HASSI R'MEL region. Therefore, it must be always available and reliable. The transformer 30 / 5,5KV,10MVA
is the essential element in it electrical network of this Boosting station and it’s reliability is more important.
Analyzing the dependability parameters of industrial systems such transformer can be done with different methods.
The famous method has been used; the failure modes analysis and their effects (FMEA).The FMEA is an inductive
technique, it adds to identify the failure modes of an item, the causes of each mode and the effects on the function
of the item. The results of FMEA are generally represented into a table.

Materials and Methods
Failure modes and effects analysis (FMEA) is a procedure by which each potential failure mode in a system is
analyzed to determine the results or effects there of on the system and to classify each potential failure mode

according to its severity. It has been used firstly on 1960 in aeronautic for analyzing air plans security, A.Villemeur
(1988).

First and in order to make the rest of the paper clear, we take these definitions:

failure: Termination of the ability of an item to perform its required functions.

failure cause: The circumstances during design, manufacture, or use which have led to failure; syn: root cause.
failure mode: The manner in which failure occurs; generally categorized as electrical, mechanical, thermal, and
contamination.

Before applying the FMEA to our system, we will describe the different constraints that may occur during
operation.

Constraints and associated defects:
-constraint: Each transformer is sized to take a number of nominal constraints (mechanical, dielectric, thermal)

due to disturbances (lightning strike, short circuit, etc .) , which partially reflect the operating conditions. Some
of these constraints may cause defects, or impact the life of a transformer.
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- Failure: Accidental change affecting normal operation. In this work a defect will be seen as an internal physical
problem visually identifiable by an expert, during access to the active part, which can stop or having stopped the
normal operation of the device.

-Symptom: Sign indicative of a material situation. In our case,a given internal defect will generate one or more
symptoms. Symptoms may be highlighted following analysis of available information.

In this work, a defect is the result of a constraint that could not be contained. Any defect will manifest itself by
symptoms that one will try to qualify by different information and means of measurement.

The transformer being a complex object located in a tank, its internal access is not obvious and the visual
confirmation of these internal defects is not so either, especially the removal of transformer windings operation is
never innocuous, and relatively expensive.

In the worst case, it is sometimes possible to go to the explosion of the transformer.

The différents constraints of a transformateur, J.Sanchez (2011) are :Dielectrics stress and overvoltage ,
Electrodynamic and overcurrent constraints; Electrical constraints; Thermal constraints (overloads, hot spots and
aging);Contraintes électromagnétiques et courants de Foucault ; Contraintes mécaniques (vibrations, fuites et
transport ions, fuites et transport). All these constraints can therefore be the cause of various defects within a
transformer.

Results and Discussion

Table 1,2 and 3 represent the synthesis of FMEA applied to our transformer using the results published by
B.William 2000.It is noted that a large part of the failures of the elements of these tables have a direct impact on
the insulators which themselves affect the availability transformer availability.

In transformers and more particularly in power transformers, insulating solids provide several functions. They are
used to mechanically maintain the windings and to materialize the coolant circulation channels . By their dielectric
nature, the papers isolate electrically the coils between them. In addition, their porosity allows them to be
impregnated by the insulating liquid and coolant circulating in the transformer.

The dielectric stress characterizes the voltage withstand of the various transformer elements. This dielectric
strength within the transformer is related to the paper insulator ( to insulate the conductors) , dielectric oil(
immerses the whole of transformer active and bushing.

For Normal constraints(stress), the transformer must normally withstand its nominal AC voltage .

For abnormal stress, the two most important normalized dielectric stresses are lightning strikes ( 1452KV in 200ps)
and shocks (1050 kV in 200 ps), which are very brief high voltage phenomena.

The dielectric stress can cause several faults; priming and partial discharges.
If the characteristics of the insulators degrade too much, due to excessive internal humidity for example, or are
forced beyond their limits then it can develop;

Priming devices under voltage:

- Between them: as between windings or between turns.
- With the mass: as the initiation of a crossing or a winding to the tank or to the magnetic circuit.
Partial discharges: Inside an insulation, classically solid in transformers. These are micro local dumps that tend

to spread over time.

All these defects create carbon, which is conductive, thus impacting the dielectric strength locally. This
phenomenon being irreversible, it is impossible to find a normal operation following a dielectric priming.
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Table 1: Application of the FMEA to transformer elements 1 and 2:

N° | Element Function Failure mode | Cause Effect
- heating - Foucault Current losses of electrical power
degradation of | -Corrosion -Oil leak
the tank
coating -Rust -Explosion and heating of tank
Protection | vibration - Bad tightening of - Components displacement
1 = of active the support
e part of Heating of the | rising of Insulators Breakdown
transformer | tank sheet atmospheric
temperature Increase of gas bubbles
Cooling of the | decreasing of Bad oil circulation
tank sheet atmospheric
temperature
Control of | -crushing of -Mecanical shock -Leak of joints
the bushings -Joints aging -Direct contact of oil with
joints outside.
rr_lagnetic -False maneuver . .
" field —Crac:< pf —Elﬁctrlc arc between line and
o porcelain . tan
5 é shape and bushing - Mecanical shock
o Loss of joints | -Overheating - oil Leak
magnetic elasticity -Aging - Risk of joints fissures
field Partial -Electric field value | -Increase of gas bubbles
discharges exceeds that of
intensity dielectric resistance | -Breakdown of oil
of inslating material

Table 2: contains the analysis of failure modes and effects analysis applied to transformer elements 3,4 ,5

N° | Element | Function | Failure mode | Cause | Effect
-Paper aging -Overload Short circuit between
windings coils
- Winding overheating
-Coils deformation - Shorts -Pressure rise
circuits - Variation of the
-mecanical transformation ratio
Support of Winding displacement shocks - increase of Shorts circuits
3 Windings | electric -variation of the distance
circuit Incrising of between primary and
temperature secondary
Hots points -Paper degradation
-Power loss
Increasing of winding -Overload -Slow insulation
temperature -Shorts destruction
circuits - Decreasing of rigidity
-Risk of materiel damage
Increasing of the leak -Overload -Saturation of magnetic
flow. circuit
o Amplification | -Short circuits -Transitory -Overcurrent
k= of magnetic phenomenon ( generate the overheating
g field and electrodynamic effect
= at winding)
2 - connection | -increase of Iron losses -Unbalanced -winding heating -
4 -.g between and Joule losses regime insulation breakdown
o windings and | -Winding overheating -Losses Joule | -Oil overheating
S tap changer -Energy dissipation in the
© breakdown form
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-short Circuit between -Liquids breakdown
-Association | winding and connections | -Insulation -appearance of gas
of windings aging bubbles
connections -direct contact with tank (liquid,solid) | -Single phase short
circuit ,phase/ground
-Overheating Bad Variation of connection
tightening resistance
-Overheatimg of oils
-Viscosity decrease -Variation of | -Difficult of oil circulation
internal between coils,-Malfunction
temperature of the cooling function
- Change of oil color -Impurities -Poor detection of oil state.
-Inflammation of Overheating | -Changement of oil color,
- hydrocarbon constituents | -Arc of pre- -Changement of oil
S Cooling of breakdown characteristics
5 C_E internal
2 components | -Gravitational settling -Presence of -Reduction of rigidity
- solid particles | voltage of dielectric
-Breakdown oil
-Overheating of oil Presence of Dielectric losses
leakage
current

Table 3: contains the analysis of failure modes and effects analysis applied to insulation (element 5)

N Element Function Failure mode Cause Effect
Isolation -Electric arc -Presence of -Carbonization
humidity in paper -Internal destruction
of transformer
-Variation of oil - Variation of output
. . -Presence of
dielectric ST voltage at secondary
. humidity in oil :
capacitance -Reduction of
breakdown voltage
< -Increasing of
2 L . - impurities
-Deterioration of -Increasing acidit '
5 = g Y |.0il breakdown
2 paper

presence of ions

oil

Chemical reaction
between the copper
of windings and

Increasing of value
of oil dielectric
capacitance

contamination of oil
by humidity

chemical reactions
between molecules

Increasing of partial
discharges
-Increasing of
breakdown number
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Conclusion

Using the FMEA for analyzing the dependability parameters is very important, it permit to find the critical points
of the considered system. This method is a contribution to the study of the dependability of the power transformer,
it’s allowed us to perform the functional analysis of our system namely the transformer. The identification of the
modes, causes and effects of the failures of each element is important information for transformer diagnostics.
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Abstract

Polyphenol oxidase (PPO) is a very important enzyme that is responsible for the enzymatic
browning of vegetables and fruits, which is undesired process and need to be prevented in food
technology. In this study, PPO from Daucus carota pell (carrot) was extracted and some of its
biochemical properties were investigated. The optimum temperature and pH of PPO were found
to be 40 °C and 8.0, respectively. The Lineweaver — Burk plot analysis of the PPO was carried
out and the Km and Vmax values were determined for the substrate catechol. We also found
that some inhibitors such as SDS and sodyum azide inhibit the enzyme activity. This is the first
study on characterisation of PPO from Daucus carota bark that may provide new insight into
how to overcome the enzymatic browning.

Keywords: Polyphenol oxidase, Daucus carota, inhibition, characterisation.

Introduction

Polyphenol oxidases (PPO; EC 1.14.18.1) belong to a set of copper containing metalloenzymes that are members
of oxidoreductases, which catalyze the oxidation of a wide range of phenolic compounds by utilizing molecular
oxygen (Queiroz, et al. 2008).

Polyphenol oxidases are widely spread in nature. They can be found in almost all living organisms including
animals, plants, bacteria and fungi. PPO is important because it is responsible for skin, eye, inner ear and hair
melanization, as well as browning in fruits and vegetables (Marin-Zamora et al., 2005). Particularly, when a plant
gets a bruise, cut or damage, the enzyme leads to the oxidation of some phenolic compounds to form a polymer
structure, resulting in protection of the plant against insects or microorganisms (VanGelder, et al., 1997). This
process causing enzymatic browning of fruits and vegetables is undesirable in food technology as it results in loss
of quality. In plant tissues, the browning pigments lead to organoleptic and nutritional modifications, thus
depreciating the quality of the food product (Friedman, 1996; Sanchez-Ferrer et al., 1995).

Carrots (Daucus carota), one of the important root vegetables, are known for their nutrient contents p-carotene
besides appreciable amount of vitamins and minerals (Walde et al. 1992). Phenolics in carrots are present
throughout the roots but are highly concentrated in the periderm tissue (Mercier et al. 1994) Therefore, the higher
level of phenolics and antioxidant properties in carrot peel treated as the waste in the processing industry could be
considered for value-added utilization (Oviasogie et al.2009).

The inhibition of PPO activity and thus inhibition of browning is a big challenge for fruit and vegetable industry
(Mayer, 2006). The purification and characterisation of this enzyme in many plants would lead to biotechnological
control of its activity.

PPO characteristics have been studied in a wide variety of plants such as apple (Aydin et al., 2015), banana (Unal,
2007), potato (Lourengo et al., 1992), broccoli (Gawlik-Dziki et al., 2007), ispir sugar bean (Sakiroglu et al., 2013),
and Ataulfo mango (Cheema & Sommerhalter, 2015).

This is the first report on the purification and characterisation of PPO from Daucus carota in order to understand
how the enzymatic browning can be prevented in food technology. In the present study, PPO from Daucus carota
was extracted and the kinetic parameters for catechol substrate was determined.
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Material And Methods

Materials and reagents

The Daucus carota used in this study was purchased from a local market in Diyarbakir City, Turkey and frozen at
-25 °C until used. Catechol was purchased from Merck (Darmstadt, Germany) Co. All chemicals used in this
study were of analytical grade.

Preparation and extraction of PPO from Daucus carota

Five grams of Daucus carota bark were homogenized in the extraction solution (100 ml of 0.1 M phosphate buffer
containing 4% PEG at pH 6.5 and 10 mM ascorbic acid) by using a blender for 5 min. The crude extract samples
were centrifuged at 15000 g for 20 min at 4°C. The homogenate was then filtered.

Enzyme activity

PPO activity was determined using a spectrophotometric method based on the initial rate of increase in absorbance
at 420 nm. Enzyme activity was assayed in 3 ml of reaction mixture consisting of 0.1 ml substrate (0.1 M catechol)
and 0.1 ml enzyme preparation in 0.1 M phosphate buffer (pH 6.5). PPO activity was determined by measuring
the absorbance at 420 nm using an spectrometer. The blank consisted of 2.9 ml buffer and 0.1 ml substrate. PPO
activity was assayed in triplicate and one enzyme unit was defined as the amount of enzyme that produces a rise
of 0.001 absorbance in one minute at 420 nm.

Effect of pH and temperature on PPO activity

The effect of pH on PPO activity was determined using 0.1 mL of enzyme preparation, 0.1 mL of 0.1 M catechol
and finally topped-up to 3 mL with 0.1 M sodium acetate buffer (pH 2-5) or 0.1 M sodium phosphate buffer (pH
6.0-9.0). Enzyme activity was measured spectrophotometrically in this buffering range according to the procedure
described for the PPO activity assay. The optimum pH corresponding to the highest PPO activity was used for the
study in order to determine the effect of inhibitors and temperature on enzyme activity. PPO activity was
determined at different reaction temperatures in the range of 20-70°C using catechol as substrate. Analyses were
performed in triplicate under the standard mixing conditions.

The Effect of Buffer Concentration
The effect of buffer concentration on the PPO enzyme was studied using 0.1-0.4 M concentrations of phosphate
buffer using catechol as subsrate at an optimum pH.

Enzyme kinetics and substrate specificity
Michaelis-Menten constant (Km) and maximum velocity (Vmax) values of PPO were calculated using the
substrates catechol (1-10 mM), under the optimized pH and temperature conditions. Km and Vmax values of PPO
for substrate were obtained from a plot of 1/V versus 1/[S] by the method of Lineweaver and Burk (1934).
Measurements were carried out in triplicate.

Effects of inhibitors
The effects of several inhibitors (EDTA, sodium azide, SDS) on PPO activity were studied. PPO activities were
measured at (0.5 mM) inhibitor concentrations with substrate concentration of 3.3 mM.

Results And Discussion

Activity of Enzyme

The activity of crude enzyme of Daucus carota was 40 units/ml. Sanni (2016) found result with two species of
African mango obtaining the activity of crude enzyme values of 86.4 and 100 units/ml.

Effect of pH and temperature

As shown in Figures 1 and 2, optimum pH and temperature values were found to be pH 8.0 and 40 °C, respectively
using the catechol as substrate. The previous studies also raported that optimum pH values were 7.0 for parsley
(Lin et al., 2016), pH 5.5 for ispir sugar bean (Sakiroglu et al., 2013) using catechol as a substrate. It had been
previously shown that different plant types exhibited different and similar optimum temperatures, such as 40 °C
for artichoke (Dogan et al.,2005), and for corn tassel (Gul Guven et al., 2015) using catechol as the substrate.
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Figure 1. Effect of pH on PPO activity
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Figure 2. Effect of temperature on PPO activity
Determination of lonic Strength

The effect of ionic strenght on thr PPO enzyme was studied using 0.1-0.4 M concentrations of phosphate buffer
using catechol as subsrate at an optimum pH. PPO enzyme at a buffer concentration 0.1 M was determined.
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Figure 3: The effect of buffer concenration

Kinetic characteristics of PPO

The variation in the Daucus carota PPO activity was determined as a function of substrate (catechol) concentration.
For the determination of Michaelis-Menten constant (Km) and maximum velocity (Vmax) values of the enzyme,
PPO activities were measured using the concentrations of catechol (1-10 mM) as substrates under optimized pH
and temperature conditions. A plot of 1/V versus 1/[S] was drawn by the method of Lineweaver and Burk (1934)
to calculate Km and Vmax values of purslane PPO for each substrate. Substrate specificity (Vmax/Km) was also
calculated by using the data obtained on the Lineweaver-Burk plot. The Km and Vmax values obtained from the
plot analysis of PPO were found as 21 mM and 1701 abs/min. for catechol.

There have been many studies reported on the kinetics of PPO in different plant species, using catechol as substrate.
The Km value is a measure of the affinity of the enzyme fort he substrate. A smaller Km value means higher
affinity of the enzyme with the substrate and vice versa. Km values were found to vary in Hemsin apple (Aydin
et al., 2015), mamey (Palma- Orozco et al., 2014) and Chinese Toon (Wang et al., 2013) as 6.8 mM, 44 mM and
10.059 mM, respectively.
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Figure 4: Lineweaver-Burk plots for PPO activity with catechol as subsrate

Effect of inhibitor

The present study is the first report on the inhibition of PPO activity in Daucus carota. The effects of several
inhibitors (SDS, EDTA, sodyum azide) on PPO activities were measured at 0.5 mM inhibitor concentration with
4 mM concentration of catechol.
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Figure 5: The inhibition of PPO

Conclusions

In conclusion, PPO is a very important enzyme that is responsible for the enzymatic browning of vegetables and
fruits, which is undesired process and need to be prevented in food technology. This work reports the extraction
and characterization of PPO from Daucus carota the first time. The pH and temperature optima were found to be
8.0 and 40 °C for catechol. In this work, sodium azide, SDS and EDTA were found to inhibit the enzyme activity
by 66 %, 37 % and 11 %, respectively. A buffer concentration of 0.1 M at was determined for PPO activitye.
The Km and Vmax values obtained from the plot analysis of PPO were found as 21 mM and 1701 abs/min. for
catechol, respectively.
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Abstract: Unlike many courses in the field of computer science, teaching software
engineering comes with a set of challenges. These major challenges can be categorized into
five aspects, namely: (1) incorporating a case study based approach to the design of lectures
and assignments, (2) including projects from a range of domains, technology, and platforms,
(3) keeping up with rapid evolution of technology, (4) setting up a development
environment enabling students to understand the impact of geographical, social, and cultural
implications on software development, and (5) having students understand the fact that
software development is not simply a technical activity, but involves facilitating effective
operation of teams. Since software systems have now become an integral part of almost
every single industry, producing students who can develop and maintain systems that span
across various industries is critical. This paper describes each of these challenges and
possible approaches towards overcoming these challenges. The focus of this paper will
address the challenges of creating a course within an undergraduate computer science
curriculum to teach global software engineering. Due to the globalization of software
development activities, industries are looking at recruiting students who are equipped with
skills needed to deal with challenges around global software engineering. Designing
instructional materials and assessment tools to develop this unique mix of skill sets is
addressed in this paper. We also discuss both the traditional and non-traditional aspects of
teaching software engineering to computer science students.

Keywords: Global software engineering, Course design, Challenges

Introduction

Software engineering has become an important course in the CS curriculum. Students entering into software
engineering companies are expected to have a wide range of skills sets ranging from communication to purely
technical skills. Most importantly, today’s computing industries operate across the globe where either their
customers are from a different country or their development team operates from another country. Industries hiring
CS students have a general observation that our students struggle with projects that require them to be operating
in a global environment. Organizations have started to research and invest on bringing Global Software
Engineering (GSE) into classrooms and teach students the needed skill set enabling them to succeed in a global
project development environment. This paper is also one such effort of teaching GSE to undergraduate CS students
and add it as a required course into the CS curriculum.
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Global Software Engineering involves software engineering practices carried over a global setting. Today’s
software development activities get distributed across the globe mainly to lower the development cost. By
outsourcing development tasks to low-wage countries, the overall software development cost can be brought down.
This introduces a scenario of global software development team who have to operate together to build a reliable
software product. To remain competitive in the market, software companies have to deliver a product that gets
used by global customers. This furthermore adds on challenges of building a software product that should satisfy
requirements from multi-cultural settings, varying political, ethical, and societal backgrounds. Global software
development teams have to ensure proper communication and planning to overcome language and time zone
barriers. Non — functional aspects of the software like look and feel, ease of use, and aesthetics vary across the
globe. If a software is built for global customers, then care should be taken to ensure that these non-functional
aspects get addressed during the software design.

Teaching software engineering to Undergraduate students has become challenging due to the complex nature of
evolving software systems. Simulating real world software development inside a classroom setting is not easy due
to several resource constraints. Educators have been working on pedagogies that can effectively simulate the real-
world software development experience for students. Teaching global software engineering is even more
challenging compared to teaching software engineering. Simulating a global software engineering environment to
teach the principles and practices of global software engineering is very challenging. In this paper, a sample
syllabus is presented for educators to use in their curriculum. The global software engineering course design
proposed in this paper has been done after careful analysis and through the experience of many years of offering
software engineering coursework.

The rest of this paper is organized with a related work section, a teaching software engineering section, a global
software engineering — course design section, and a summary section.

Related Work

Urban [11] addressed software engineering on the web through a graduate level course on software requirements
and specifications. The course project involved the development of a web-based software tool that implemented
the ANSI/IEEE standard on software requirements specifications. The graduate course was offered during the Fall
1998 semester. The concepts developed in the graduate course were followed through into an undergraduate senior-
level software engineering project two course sequence during 1999. There were several other IEEE software
engineering standards developed into web-based software engineering tools during subsequent years.

Deiters, Constanze, et al. [4] stated that depending on the stakeholder located in a particular region, the distribution
of the software development projects varies. There must always be a good combination of theory and practice for
a software engineering program in a university. The paper brings forth the concepts behind the common teaching
atmosphere for global software engineering called the GlobSELab. Based on the feedbacks obtained from the
participants, the GlobSELab was added to the course. The lab describes the teaching intentions, project
management, and quality assurance. Motivated by the experiences of the distributed practical course, foreign
universities were invited to create a platform that correlate more of an industrial reality. The course will be of great
benefit to provide solutions to typical problems of global software engineering.

Paasivaara, Maria, et al. [10] developed a course where they incorporated the concepts of distributed Scrum in a
global software engineering (GSE) environment. The course adapts a combination of both agile methodologies
and industry best practices. The previously used GSE courses used plan-driven methods. Whereas the distributed
Scrum method is unique in assessing the student expectations and learning. A mixed-method approach has been
employed to assess the learning, distributed collaboration, building trust, and inter-cultural collaboration. The
results obtained from the analysis of data before, during, and after the course yielded the discussion about the
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challenges in applying the skills, strategies to overcome the challenges, and the strategy effectiveness. Hence,
distributed Scrum in combination with GSE would be considered as an important course design.

Lescher, Christian, et al. [6] in their paper have stated that GSE has brought forth several new challenges in the
market. Some of them are geographic separation, various time zones, cultural and language barriers which causes
a delay in the communication and often leads to quality and cost issues. In the paper, GSE was taught in two
different classrooms in order to compare them with the traditional classroom setting. This approach resulted in the
reflection on GSE key effects on communication issues, and distribution delay. This effort is intended to expand the
work on interactive GSE exercises and to extend the set of exercises by evaluating additional exercises for teaching
GSE.

Nordio, Martin, et al. [9] discussed several challenges that a software engineering student will face in distributed
software development. A software engineering course was taught using globally distributed projects with an aim
to prepare the student to meet such challenges. The paper presents the experience regarding an approach used to
teach distributed software engineering. Even though the approach is an old method, improvements have been made
based on the lessons learned by the authors. The API design has an important role in this approach. In addition,
this approach has an emphasis on the development of communication skills as almost 30% of the time is spent by
the student in a project by corresponding to communication.

Beecham, Sarah, et al. [1] adopted a Global Teaming Model framework to describe the requirements of global
software development. From the assessment of three small or medium sized enterprises (SME), GTM practices
that are relevant to SMEs have been identified. Assessment was also done on the gap between practices addressed
by GSE-Ed literature and the needs of SMEs engaged in GSD. Seven GTM practices were relevant and two were
lacking. The analysis brings forth the complexity involved in the roles and responsibilities of the instructors in
GSE-Ed courses. Hence, students face the reality that practitioners of SMEs need to actively participate in the
education process. Beecham, Sarah, et al. [2] have also conducted a study in offering different options to CS
educators teaching CS courses in a global setting. They specifically focussed on learning GSE theory and learning
GSE by doing. Studies that take a hybrid approach of combining theory and practice were also included in this

paper.

Matthes, Florian, et al. [8] stated that international aspects must be included in the education of software engineers
along with technology and management. The paper described an applied approach that involved 43 participants at
5 different distributed academic institutions. The paper presented the lessons learned from recommendations by
teaching staff and students. The approach introduced is expected to serve as a base foundation for similar GSE
ventures.

Li, Yang, et al. [7] stated that software engineering is now facing challenges due to globalization. Many industries
ensure global competitiveness by transferring a part of their development activities to distributed countries.
Instructors face the problem of incorporating skills related to recent developments in global software engineering.
The paper describes the exercises required for teaching GSE in a single class room and report the experiences. The
students gain experience to work with various time zones and time management. Hence, such exercises could be
included in the course curricula.

Kuhrmann, Marco, and Jirgen Minch [5] stated the importance to understand the need for interdisciplinary
teamwork for a successful project execution. A course unit discussed in this paper, was used to create an awareness
among students regarding the role of communication in distributed software development. The course unit
presents: 1) an environment in which students can learn distributed agile software and 2) a controlled experiment
instrument for organizing a small software project to be carried out in virtual teams. Some of the challenges faced
by the students are to overcome the limitations, set up teams, and develop the application. The results due to poorly
organized communication indicated that there were issues regarding technical, architecture and developmental
resources. Hence, the lack of communication protocols can impact the team's coordination and performance.

Damian, Daniela, et al. [3] presented a framework for teaching GSD skills in collaboration with three universities.

The findings from their research show that the students learned to recognize the importance of effective
communication between clients and developers and how the GSD environment influenced the communication.
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Teaching software engineering

The following are the issues and some solutions on addressing those issues while teaching software engineering.
(1) incorporating a case study based approach to the design of lectures and assignments,

Adopting a single case study throughout the course work has proven not to be successful while covering different
concepts of software engineering. While the other extreme of using too many case studies inside the coursework
have also often confused the students. The approach that has proven to be useful is usually to take two different
case study examples for preparing the lecture materials and use two or more complete different ones for coming
up with assignments and in-class activities. Through this approach, the students get to understand the concepts by
applying them to just enough case study examples. Usually referring to more than one textbook for case studies
and also looking out for more real-world examples to help them understand the real-life scenarios has proved to
be very successful.

(2) including projects from a range of domains, technology, and platforms,

Selecting appropriate projects from a range of domains, technology, and platforms is a key factor in teaching
software engineering. By including projects from different domains, we can prepare students with skills sets
needed to be successful in the real-world. A real challenge is developing these projects and preparing the students
with the background information needed. For instance, if we include software projects from the healthcare domain,
how do we prepare students with the background information on healthcare industries in general to help them build
projects in this domain? How much time do we spend investigating the domain before we let the students perform
the actual development? One of the solution to this problem is to have a system analysis and design course as a
pre-requisite to this course where we can focus on teaching students analysis and design techniques. Requirements
analysis techniques, such as root-cause analysis, informal benchmarking, observation, and outcome analysis, can
be used to investigate the problems that come from different domains.

(3) keeping up with rapid evolution of technology,
The projects of choice and the technology used during software development should reflect current technology.
By keeping up with the technology, we not only teach students on how to build with latest technology, but also
use the latest CASE tools and techniques to aid project development. This situation is crucial and challenging due
to rapid growth of software technology. By letting the students do technical feasibility analysis during the initial
stages of project development, incorporating the use of CASE tools during software development, and the choice
of hardware and software based on the industry needs will help handle this situation.

(4) setting up a development environment for enabling students to understand the impact of
geographical, social, and cultural implications on software development, and
This challenging aspect addresses problems beyond just solving the problem and implementing a solution. Students
usually try to overlook this phase and underestimate the importance. The non-functional aspects of software
development needs to be included during the early phases of software development. Conducting a pre and post
mortem analysis with respect to these aspects during software project development will help students understand
and experiment the impact of geographical, social, and cultural implications during software development.

(5) having students understand the fact that software development is not simply a technical activity,
but involves facilitating effective operation of teams.

Teamwork is an essential skill required for software engineering jobs. Efficient team management skills and their
effective operation is key to successful completion of the project. Students come in with varying interoperable skill
sets and are required to learn the importance of being responsible team players. Some of the proven methods of
helping students to work efficiently in teams include: effective team formation, practice of recording team meeting
minutes, maintaining an anonymous online team resolution center where students can report team problems and
get solutions, having 2-3 teamwork assessments done during the course of project development, and having a
percentage of the grade assigned for effectively working in teams.
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GSE - Course Design

The prerequisite of this course should be a Requirements Engineering or System Analysis and Design course.
Students should be able to clearly state the non-functional aspects of the project, such as the geographical, social,
and cultural implications as requirements. Course design of a GSE course is provided in Appendix A. The course
description, objectives, and the major components of the course are highlighted in the syllabus. 50% of the total
weight has been assigned to global project development and the components with descriptions are detailed in Table
1.

This course provides the students with an opportunity that in the GSE course is unique when considering that many
other course for group projects puts together students who immediately begin development of the software from a
problem statement. The team formation activities that occur early in the GSE course will set the stage for enhanced
communication, member strength analysis, and project management aspects.

The concepts in the GSE course adds a level of complexity to a software engineering course project that is not
experienced in most other software engineering projects. The success of the students will transfer into software
engineers who are industry ready.

Summary

Current literature clearly supports the need for global software engineering courses at the undergraduate level. This
paper has provided the motivation and survey of earlier efforts for the development of global software engineering
courses in a CS curriculum which includes issues and relevant solutions in teaching software engineering. The
authors present GSE — Course Design which elaborated on one instance of a GSE course at the course information
level including the syllabus that will be used during implementation fall 2018. The next step will be to gather data
on the further design and implementation of the stated GSE course. Through continuous process improvement, the
constituents will help drive course enhancements.

Appendix A
CS — XXXX - Global Software Engineering

Prerequisites

Requirements Engineering or System Analysis and Design

Course Descriptions

This course teaches the essential skills necessary to develop software systems in a global environment. This course
will cover fundamental topics of a global software engineering life cycle process from requirements specifications
to testing of a completed software system in a global setting. The course has an emphasis on essential
communication skills required by the students to effectively conduct the software development process in a global
setting. This course is project based involving practical implications along with team work. Projects for this course
will be approved by the instructor in advance and will be originating from different countries. A major part of the
course will involve students to work with global stakeholders to design and develop software systems. Students
will be supervised and are expected to be well organized while working with team members and developing their
presentation and management skills.

Objectives
After completion of the course, students will be able to
o Select appropriate software life cycle process models to be used for global software development
¢ Describe and apply fundamentals of software engineering methodologies and techniques to build projects
on a global setting
¢ Recognize the importance and challenging aspects of gathering software requirements especially when the
customers are geographically distant
e Translate software requirements to design, design to code, and then test the software system based on
appropriate global software engineering methodologies
e Choose appropriate CASE tools, models, design patterns, architecture, and programming language for
global software engineering
e Employ team work — that includes project management skills, interpersonal, and communication skills in a
global setting
¢ Describe different software testing methodologies that have been effective with global software engineering
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Grading Policy

Class attendance and participation 5%
Homework/Lab assignments 15%
Project 50%
Exam (2 midterms 10% each, 1 final 10%) : 30%
Total: 100%

Table 1: Project Grade Distribution
Here is the breakdown of how the project grade is being calculated.

S.No | Tasks Description Weights
1. Project plan and feasibility | During the first two weeks, students are 5%
analysis required to establish communication with their
global customer as directed by the instructor.
They are required to come up with a project
plan and also conduct feasibility study.
2. Decide on a software life | Choice of a suitable software development life 5%
cycle model and establish | cycle (SDLC) model along with effective
modes of contact with the | modes of communication between the team
global customer and customer is very important.
3. Requirements analysis Based on the choice of SDLC, this phase 10%
would differ. A good understanding of the
requirements is essential for all project
development.
4, Design Design and implementation will be done by 15%
the project teams with constant feedback from
their global customer.
5. Implementation 20%
6. Testing Testing will be done by another team different 10%
from the ones who developed this project. Test
data and the methodology should be clearly
specified by the project developers. The other
team should consider themselves working in a
different country and follow the practices
followed in that specific country to conduct the
testing.
7. Appropriate use of The appropriate use of technology will be 10%
software tools weighed as a factor contributing to the
Post-mortem analysis of performance of the project members. Factors
what went well and what that led to success and failure of the project
can be improved will be documented by the student.
8. Documentation Documentation of the entire project 10%
Meeting minutes development along with the minutes recorded
during every meeting should be reported.
9. Customer evaluation and Rubrics will be provided to the customers for 5%
feedback evaluating the teams working on their
requirements.
10. Final Presentation 10%
Total: 100%
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Abstract: The objective of the study was to prepare low-cost activated carbon from carob
stones (Ceratonia siliqua) and compaire its adsorption behavior for allura red dye with that of a
commercial 4A zeolite. The carob stones activated carbon (AC) and commercial 4A zeolite
(4AZ) were characterized BET surface area, micropore volume, total pore volume, average pore
size. Adsorption of a food dye, allura red, by AC and 4AZ was examined. The experimental
adsorption equilibrium data were compared with the Langmuir and Freundlich isotherm models
and the isotherm model parameters were determined. Pseudo-first-order and pseudo-second-
order equations were fitted to the kinetic data, and the rate constants were evaluated. Results
showed that activated carbon produced from carob stones is suitable for the adsorption of allura
red food dye and could be used as a low cost effective adsorbent in the treatment of the industrial
wastewater.

Keywords: Carob stones, 4A zeolite, activated carbon, allura red, food dye.

Introduction

Activated carbon is one of the widely used adsorbents in removal of food dyes because of its large surface area,
pore size distribution and high adsorption capacities. Activated carbon is produced from variety of raw materials
such as cherry stones, apricot stones, cornelian cherry stones, olive stones, wood and coal. Activated carbons can
be produced by chemical activation. Chemical activation is a single step method for the preparation of raw material
in the presence of chemical agent such as KOH, NaOH, LiOH, ZnCl; and H3PO4 (Erdogan 2016; Erdogan and
Erdogan 2016). Philip (1996) produced activated carbon from apricot stones by activation with H3PQO4. The
highest spesific surface area and micropore volume and mean pore radius were found as 1603 m?/g, 0.752 cm®/g,
9.4 A, respectively. Erdogan (2016) produced activated carbons from cherry stones by KOH and NaOH treatments.
The highest specific surface area and micropore volume were found as 1380 m?/g and 0.630 cm?®g, respectively.
Li et al. (2008) prepared coconut shell based activated carbons at carbonization temperatures ranging from 400-
1000 °C. In their study, BET surface area and micropore volume of the sample obtained were 1926 m?/g and 0.931
cm®/g, respectively. Erdogan and Erdogan (2016) prepared activated carbon by chemical treatment (HsPO4) from
cherry stones for dye adsorption. Zeolites are microporous and crystalline silicates commonly used as adsorbents
in various chemical reaction. Dyes are widely used in food, textile paper and cosmetic industries. Allura red
belongs to the monoazo class of synthetic food colourants. Chemically it is identified as Red No. 40 and this
compound is disodium6-hydroxy-5-(2methoxy-5-methyl-4-sulphophenylazo)-2-naphthalenesulphonate
(Sanchez-Duarte et al. 2012). The main objects of this study are: (i) to study the feasibility of using the activated
carbons produced from carob stones as a low-cost adsorbent for the removal of allura red dye, (ii) to compare its
adsorption behavior for food dye to that of a commercial 4A zeolite (iii) to determine the applicability of various
isotherm models (Langmuir and Freundlich) to find out the best-fit isotherm equation and (iv) to determine kinetic
parameters and explain the nature of the adsorption.

Materials and Methods

In this study, carob stones were obtained from Antalya in Turkey. The precursor, carob stones were first air dried,
then crushed. Then, carob stones were contacted with dilute a 15 vol.% sulfuric acid solution for 12 hours and
washed with hot distilled water. 4A zeolite (4AZ) was purchased from Sigma-Aldrich.

Preparation of the activated carbon: 20 g of dried carob stones (<2 mm) was mixed in a beaker with 200 mL of LiOH
solution which corresponded to an impregnation ratio of 4:1 (weight of impregnation reagent/weight of carob
stones) for 10 hours at 65°C. The mixtures were immersed in the ultrasonic bath for 120 minutes at 65°C and then
the impregnated sample was then dried over a night in a moisture oven at 120°C. Then, the impregnated sample
was carbonized in a tube furnace (Protherm STF) under N flow at a heating rate of 10°C/min up to 700°C for 1
hour. After the activation, the sample was allowed to cool down to the room temperature under N, flow before its
removal from the furnace. The activated sample was washed several times with HCI and hot distilled water to
remove residual chemicals until it did not give chloride reaction with AgNO3. The activated sample was dried for
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6 hours at 120°C. Activated sample was stored in a sealed flask and labelled. The pores of activated carbon were
characterized by analysis of N, adsorption—desorption isotherms at 77 K using Micromeritics ASAP 2020
(Erdogan 2018a).

Adsorbate

The commercial food dye FD&C Red 40 (CisH14N20sS2Naz, molecular weight 496.4 g/mol, C.I. 16045,
Amax=500 nm, pKa= 11.4, chemical structure shown in figure 1) was supplied by Sigma-Aldrich. Distilled water
was used to prepare all solutions.

Na* "O._ -0
_,__.j_S:‘ S
o 1 I"l OH o
N=N \f_-___ : # O Na*
,
-0 o

Figure 1. Chemical structure of FD&C Red 40.

Results and Discussion

The N2 adsorption-desorption isotherms of the activated carbon (AC) is shown in Figure 2. It can be seen that,
activated carbon possessed a combination of type | and type IV isotherms according to IUPAC classification.
Appearance of hysteresis loop indicates the presence of mesopores.
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Figure 2.The adsorption-desorption isotherms of activated carbon sample (AC).

Average pore widths and pore volumes were calculated from the nitrogen adsorption isotherm data by t-method
analysis. Table 1 gives the values of the BET surface areas, Langmuir surface areas, total pore volumes, micropore
volumes and average pore widths which were calculated by using the nitrogen adsorption-desorption data obtained
at 77 K. The BET and Langmuir surface areas were found for the AC produced with LiOH activation, as 359.76
and 563.76 m?/g, respectively. In our previous studies we have reported that the BET surface areas and pore
volumes and average pore widths of 4A zeolite (Erdogan 2018b). BET surface area and average pore width of
4AZ adsorbent were found as 18.09 m?/g and 19.391 nm, respectively.
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Table 1: Physical characteristics of the activated carbon sample (AC).

Allura Red Adsorption:

BET surface area (m?/g) 359.76
Langmuir surface area (m?/g) 563.76
Total pore volume (cm®/g) 0.349
Micropore volume (cm®/g) 0.023
Average Pore Width (nm) 3.880

Figure 3 and 4 present the adsorption isotherms of allura red as the relationship between the amount of dye
adsorbed per unit mass of a given porous adsorbents and time. Fig. 3 shows that the adsorption capacities at
equilibrium (g.) decreased with an increase in adsorbent dose from 0.005 to 0.05 g/LThis corroborates the reports
of our previous study (Erdogan and Erdogan 2016). Figure 4 showed that the adsorption capacities at equilibrium
(ge) decreased with an increase in adsorbent dose from 0.05 to 0.2 g/L. This is explained as a consequence of
partial aggregation, which occurs at high adsorbent amount resulting in decreased active sites. Similar results have
been reported for the sorption of various adsorbate onto various adsorbents in literatiire (Erdogan and Erdogan

2016, 2018).

g, (mg/g)

AC

T T T
0 50 100
t (min)

200

250

Figure 3. Effects of adsorbent dosage and contact time on the adsorptive uptake of allura red dye onto the carob

stones-derived adsorbent (conditions: Co=20 mg/L; temperature=30 °C).
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Figure 4. Effects of adsorbent dosage and contact time on the adsorptive uptake of allura red dye onto 4A zeolite
adsorbent (conditions: Co=20 mg/L; temperature=30 °C).
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The equilibrium adsorption isotherms are essential to the practical design and optimization of adsorption process.
The adsorption isotherm describes how adsorbates interact with adsorbents. The equilibrium data of allura red dye
adsorption onto activated carbon and 4A zeolite were explored using the isotherm model of Langmuir and
Freundlich. The parameters obtained of the two isotherm models were calculated and represented in Table 2. The
correlation coefficients descended in the order of: Langmuir> Freundlich for AC. Langmuir adsorption isotherms
constants related to adsorption capacity, Qo were found as 94.877 and 0.048 mg/g for AC and 4AZ, respectively.
The relatively large adsorption capacity for AC could be attributed to its relatively large surface area (359.76 m?/g)
and total pore volume (0.349 cm?®/g). The results revealed that the adsorption of food dye on carob stones-based
activated carbon was best described by the Langmuir isotherm, indicating the adsorption was homogeneous and a
monolayer was present.

Table 2: Freundlich and Langmuir isotherm constants for the adsorption allura red onto AC and 4AZ at 30 °C

Isotherms Parameters

Freundlich I(<mFg/g)(L/mg)1’” 1/n R?
AC 32.926 0.321 0.236
A4AZ 6.2E-14 10.43 0.066
Langmuir Qo (mg/g) KL (L/mg) | R?
AC 94.877 0.421 0.718
A4AZ 0.048 0.052 0.023

Langmuir adsorption isotherm constant related to adsorption capacity, Qo were found as 94.877 mg/g. To confirm
the favorability of the adsorption, the separation factor R, was calculated by the following equation;

R 1
1+ K, C,

where the adsorption process to be either unfavorable (R > 1), linear (R. = 1), favorable (0 < R < 1) or
irreversible (R = 0). Here, the value of R was found to be 0.106 and 0.490 for AC and 4AZ, respectively, which
further confirmed that the Langmuir isotherm was favorable for of food dye on two adsorbents.

Adsorption kinetics provides an understanding of the mechanism of adsorption, which in turn governs mass
transfer and the equilibrium time. Allura red was adsorbed on adsorbents as a function of time. Pseudo-first-order
and pseudo-second-order models have been obtained at the temperatures of 30 °C for the various adsorbent amount
(0.005, 0.01 and 0.05 g for AC and 0.05, 0.1 and 0.2 g for 4AZ). The regression coefficients (R2) were evaluated
for all models. The results are shown in Table 3. As shown in Table 3, the highest R? values were obtained for the
pseudo-second order kinetic model and the experimental g. values matched well with the calculated data. The
higher regression coefficients indicated that the pseudo-second-order model was a better fit than the pseudo-first-
order model. Therefore, it can be said that the pseudo-first-order model is not suitable to explain the adsorption
process accurately. Similar results have been found for the our previous study (Erdogan and Erdogan 2016).

Table 3: Kinetic model parameters for the adsorption of allura red dye onto AC at different adsorbent dosage.

Pseudo first order Pseudo second order

TOC -
(O mas(g/L ;.]e,exp(mg/g Il<1(m|n) Qecal(MO/G | o k2(g/mgmin) [ geca(mg/g) | R?

) )

0.005 69.653 0.0305 |60.218 0.977 | 8.86E-4 74.294 0.990
30 0.01 52.838 0.0468 |47.913 0.948 [ 1.92E-3 55.928 0.988

0.05 10.441 0.650 51.395 0.934 |0.0858 10.526 0.999
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Kinetic parameters for the removal of allura red by 4AZ are represented in Table 4. The results for the 4AZ showed
good agreement with the two kinetic models, especially with the pseudo-second order kinetic model except for
0.05 g adsorbent, suggesting the presence of chemisorption for 4AZ.

Table 4: Kinetic model parameters for the adsorption of allura red dye onto 4AZ at different adsorbent dosage.

Pseudo first order Pseudo second order
TOC -
) Me(@IL | Seon(MOI9 | M) | ecatMO8 2| i gimgrmin) | qca(malg) | R
0.05 0.5769 0.0212 |0.4627 0.730 |[-30.42 1.52E-4 0.086
30 0.1 0.4362 0.0421 |0.714 0.915 |0.106 0.452 0.984
0.2 0.1829 0.0339 |0.163 0.963 |0.538 0.188 0.998
Conclusion

The present investigation showed that biowaste carob stones can be effectively used as a raw material for the
preparation of activated carbon via chemical activation using LiOH. The BET surface area and total pore volume
of produced activated carbon were 359.76 m?/g and 0.349 cm?®/g, respectively. This activated carbon (AC) and
commercial 4A zeolite (4AZ) were used to remove allura red food dye from aqueous solutions at various
temperature. In a batch of adsorption studies, the efficiency of allura red dye adsorption by AC or 4AZ increased
with adsorbent dosage, but the equilibrium adsorption capacity decreased significantly. Adsorption capacities of
allura red dye onto AC and 4AZ were 94.877 and 0.048 mg/g, respectively. The Freundlich and Langmuir isotherm
models were used for the mathematical description of the adsorption of allura red dye onto AC or 4AZ at 30 °C
and the results suggested that the adsorption equilibrium data fitted well to the Langmuir model for AC. The
pseudo-first order and pseudo-second order models were used to analyze the data obtained for allura red dye
adsorption onto the prepared activated carbon and 4AZ. The kinetic calculations show that the adsorption followed
the pseudo-second order model for AC. This study has revealed that carob stones based activated carbon can be
used as a highly efficient and economically viable adsorbent for allura red dye removal from aqueous solutions.
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Abstract: In good vyields, the cycloaddition reactions between 1,4-bis[(aryl) benzylidene]
hydrazine 1 and 2 with N-aryl maleimides 3(a-e) were produced 2,9-bis(aryl)-5,12-bis(aryl)-
1,5,8,12-tetraazatetracyclo[6,6,0,%70,29140] tetradecane-4,6,11,13-tetraone 4,5(a-e). These
compounds were directed toward hydrogenation, hydrolysis and dehydrogenation reactions to
afford the expected derivatives 6,7(a-¢), 8(b,d,e), 9d, 10(c,d) and 11(a,b), respectively. The
new synthesized compounds were assigned using elemental analysis, mass spectroscopy,
infrared and proton nuclear magnetic resonance spectroscopy. However, the microbial activity
of these compounds were studied.

Keywords: Criss-Cross cycloaddition; 1,3-dipolar reaction; Aldazines; Hydrazones;
Antimicrobial.

Introduction

There are large group of reactions [3+2] cycloadditions in which five membered heterocyclic compounds are
prepared by addition of 1,3-dipolar compounds to double bonds. This reaction is quite useful in the synthesis of
alkaloids (Broggini and Zecchi, 1999; Choi et al., 2005; Morita et al., 2005). Examples of dipolarophiles are
alkenes, alkynes and molecules that possess related heteroatom functional groups (such as carbonyls and nitriles).
Not all alkenes undergo 1,3-dipolar cycloaddition equally. Well the reaction is most successful for those that are
good dienophiles in the Diels-Alder reaction (Smith, 2013). Electron withdrawing groups on the dipolarophile
normally favor an interaction of the LUMO of the dipolarophile with the HOMO of the dipolar compounds that
leads to the formation of the new bonds, whereas electron-donating groups on the dipolarophile normally favor
the inverse of this interaction (Huisgen et al., 1964; Sustmann, 1971; Sustmann and Trill, 1972).

Additionally, the 1,3-dipolar cycloaddition known as the Huisgen cycloaddition or Huisgen reaction, if the reaction
of a 4w e-zwitterionic system as the 1,3-dipolar with a 27 e-neutral system dipolarophile to form a five membered
heterocycles. The number of ¢ bonds increase at the expense of z bonds (Huisgen, 1963a,b, 1984). In the presence
work, we used the 1,4-bis[(aryl) benzylidene] hydrazine 1 and 2 as the 1,3-dipolar to react with N-aryl maleimides
3a-e as dipolarophile to synthesis new derivatives of 2,9-bis(aryl)-5,12-N,N"-bis(aryl)-1,5,8,12-tetraazatetracyclo
[6,6,0,%70,940] tetradecane-4,6,11,13-tetraone at the respective 4, 5(a-€), (Schemes 1 and 2). The antimicrobial
activity of these derivatives were studied.

S YV
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Cl
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Figure 1: The reaction of produce 2,9-bis(aryl)-5,12-N, N"-bis (aryl)-1,5,8,12-tetraazatetracyclo[6,6,0,370,1%140]
tetradecane-4,6,11,13-tetraone 4a-e.
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Figure 2: The reaction of produce 2,9-bisfuryl-5,12-N, N’-bis(aryl)-1,5,8,12-tetraazatetracyclo[6,6,0,70,1%140]
tetradecane-4,6,11,13-tetraone 5a-e.

Experimental Work

General

Melting points were determined by an Electro thermal 9200 apparatus under uncorrected. The IR spectra were
recorded by Shimadzu 470 IR spectrophotometer, using KBr disk. *H NMR spectra were measured by a Varian
200 and 300 MHz *H NMR spectrometer and the chemical shifts (5) are expressed in ppm, and tetramethylsilane
(TMS) used as internal standard (Berger and Braun, 2004). The mass spectra were recorded by Jeol-JMS-600
apparatus. Microanalyses were performed using a Perkin-Elmer 2400. CHN elemental analyzer. Elemental
analyses were performed on Perkin-Elmer 240 C microanalyses.

Synthesis

General synthesis of 2,9-bis(aryl)-5,12-N,N'-bis(aryl)-1,5,8,12-tetraazatetracyclo[6,6,0,370,10140] tetra-
decane-4,6,11,13-tetraone 4,5(a-e):

A mixture of N, N-bis[(aryl) benzylidene] hydrazine 1 and 2 (693 and 470 mg, 2.5 mmol) and N-aryl maleimides
3a-e (5.0 mmol) were fused in an oil different bath degree at 200-220°C and 140-160°C, respectively. TLC showed
that the reaction was completed after 30 min. The solid obtained after cooling recrystallized from benzene to give
each of adducts 4,5(a-e), respectively. The structural determination for these compounds confirmed by elemental
analyses and spectral data.

4a: 2,9-bis(4-chlorophenyl)-5,12-N,N"-bis(phenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,570,1140] tetradecane-
4,6,11,13-tetraone:

White powder, m.p.: 350°C. Yield: 76.52%. IR: KBr, vmax (cm™), 3070 for C-H arom.; 2972 for C-H aliph.; 1725
for C=0; 1595, 1494 for C=C arom.; 1085, 1010 for C-N; 814 for C-H (2adj H, wag), oop, def arom. and 742, 692
for C-H (5adj H, wag), oop, def arom. *H NMR (DMSO-dg, 200 MHz) § ppm = 3.57 (q, 2H, H-3,10,3J3, = 7.4
Hz,3J37 = 9.4 Hz); 3.85 (d, 2H,H-7,14, 3J73= 9.4 Hz,); 4.35 (d, 2H,H-2,9, 3J23= 7.4 Hz); 7.44-8.75 (m, 18H arom.
protons). Anal. Calcd (%) for C3sH24N404Cl; (623): C: 65.48; H: 3.85; N: 8.98. Found: C: 64.71; H: 3.99; N:
8.73.

4b: 2,9-bis(4-chlorophenyl)-5,12-N,N'-bis(4-methylphenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,%70,9140]
tetradecane-4,6,11,13-tetraone:

White powder, m.p.: 290°C. Yield: 75.08%. IR: KBr, vima (cm™) 3034 for C-H arom.; 2924 for C-H aliph., 1719
for C=0; 1514 for C=C; 1383 for C-H aliph. bend; 1191, 1016 for C-N and 816 for C-H (2adj H, wag), oop, def
arom.!H NMR (CDCl3, 200 MHz) & ppm = 2.37(s, 6H, 2CH3); 3.57 (q, 2H, H-3,10, 3J3, = 7.4 Hz, 3337 = 9.4 Hz);
3.85 (d, 2H,H-7,14, 3J73= 9.4 Hz,); 4.35 (d,2H, H-2.9, J23= 7.4 Hz); 7.00-7.85 (m, 16H, arom. protons). EIMS:
m/z = 651 for molecular ion peak and a base peak at m/z = 252. Anal. Calcd (%) for C3sH2sN4O4Cl, (651): C:
66.35; H: 4.30; N: 8.60. Found: C: 67.21; H: 4.66; N: 7.68.

4c: 2,9-bis(4-chlorophenyl)-5,12-N,N'-bis(4-bromophenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,%70,1%140] tetra-
decane-4,6,11,13-tetraone:

White powder, m.p.: 303°C. Yield: 70.25%. IR: K Br, vmax (cm'%), 1724 for C=0; 1597, 1545 for C=C arom.; 1379
for C-H aliph. bend; 1185 for C-N and 816 for C-H (2adj H, wag), oop, def arom. *H NMR (DMSO-ds, 200 MHz)
& ppm = 3.57 (q, 2H,H-3,10, 3J32 = 7.4 Hz, 3J37 = 9.4 Hz); 3.85 (d, 2H,H 7,14, 3J73= 9.4 Hz,); 4.35(d, 2H,H-2,9,
3),3= 7.4 Hz); 7.44-8.75 (m,16H, arom. protons). Anal. Calcd (%) for CssH22N404Cl2Br; (781): C: 52.24; H:
2.81; N: 7.17. Found: C: 52.74; H: 3.74; N: 6.79.

4d: 2,9-bis(4-chlorophenyl)-5,12-N,N'"-bis-(4-nitrophenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,%70,%140] tetra-

decane-4,6,11,13-tetraone:
White powder, m.p.: 315°C. Yield: 74.22%. IR: KBr, vmax (cm*) 3070 for =C-H arom.; 2926 for C-H aliph.; 1728
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for C=0; 1598, 1529 for C=C arom.; 1529 for N=0 in (NO2); 1368, 1343 for C-H aliph. (bend); 1162 for C-N
and 848, 813 for C-H (2adj H, wag), oop, def arom. *H NMR (DMSO-ds, 200 MHz) & ppm = 3.57 (q, 2H,H-3,10,
)3, =7.4Hz,%337 =9.4 Hz); 3.85 (d, 2H,H-7,14, 3)75= 9.4 Hz,); 4.35 (d, 2H,H-2,9, %), 3= 7.4 Hz); 7.44-8.75 (m,
16H arom. protons). Anal. Calcd (%) for C3sH22NgOgCl, (713): C: 57.22; H: 3.08; N: 11.78. Found: C: 56.64; H:
3.36; N: 10.91.

4e:  2,9-bis(4-chlorophenyl)-5,12-N,N'"-bis(4-iodophenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,>70,1%140] tetra-
decane-4,6,11,13-tetraone:

White powder, m.p.: 312°C, Yield: 81.08%. IR: KBr, vmax (cm™) 3066 for C-H arom.; 2952, for C-H aliph.; 1721
for C=0; 1596 for C=C arom.; 1486, 1375 for C-H aliph. (bend); 1131 for C-N and 814 for C-H (2adj H, wag),
oop, def arom. *H NMR (DMSO-dg, 200 MHz) & ppm = 3.57 (q, 2H, H-3,10, 3J3, = 7.4 Hz, 3J37 = 9.4 Hz); 3.85
(d, 2H,H-7,14, 3J73= 9.4 Hz,); 4.35 (d, 2H,H-2,9, 3J23= 7.4 Hz); 7.44-8.75 (m, 16H arom. protons). Anal. Calcd
(%) for C34H22N404Cl2l, (873): C: 46.73; H: 2.52; N: 6.41. Found: C: 46.17; H: 2.94; N: 5.85.

5a: 2,9-bisfuryl-5,12-diphenyl-1,5,8,12-tetraazatetracyclo[6,6,0,>70,1%140] tetradecane-4,6,11,13-tetraone:
Was crystallized from benzene as white powder, m.p.: 310°C. Yield: 73.65%. IR: KBr, vmax (cm't) 3147, 3117 for
C-H in furyl; 3067 for C-H arom.; 2920 for C-H aliph.; 1782, 1720 for C=0 groups; 1595, 1494, 1458 for C=C
arom.; 1381 for C-H sym, def; 1181 for N-C in maleimide; 754, 692 for C-H oop, def arom. *H NMR (DMSO-dg,
300 MHz) & ppm = 3.57 (g, 2H, H-3,10, 3J3, = 10.8 Hz, 3J37 = 13.8 Hz); 3.85 (d, 2H,H-7,14, %J75= 13.8 Hz); 4.35
(d, 2H,H-2,9, 3J,3=10.8 Hz) and 6.50-7.43 (m, 16H, arom. protons). Anal. Calcd (%) for C3oH22N4O¢ (534): C:
67.41; H: 4.15; N: 10.48. Found: C: 66.98; H: 4.30; N: 9.66.

5b: 2,9-bisfuryl-5,12-bis(4-methylphenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,>70,'°140] tetradecane-4,6,11,13-
tetraone:

Was crystallized from benzene as white powder, m.p.: 297°C. Yield: 70.77%. IR: KBr, vmax (cm?) 3112 for C-H
in furyl; 3036 for C-H arom.; 2922, 2877 for C-H aliph.; 1719 for C=0 groups; 1562, 1512 for (C=C) arom.; 1382
for aliph., C-H, sym, def; 1182 for C-N; 810 for C-H, (2adj H, wag), oop, def arom. EIMS: m/z = 562 for molecular
ion peak and a base peak at m/z = 186. Anal. Calcd (%) for C32H2sN4O¢ (562): C: 68.32; H: 4.62; N: 9.96. Found:
C:67.84; H: 4.83; N: 9.31.

5¢: 2,9-bisfuryl-5,12-bis(4-bromophenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,570,1%140] tetradecane-4,6,11,13-
tetraone:

Was crystallized from benzene as white powder, m.p.: 308°C. Yield: 71.74%. IR: KBr, vmax (cm™) IR: KBr, Vmax
(cm) 3113 for C-H in furyl; 3070 for C-H arom.; 1723 for C=0 groups; 1544, 1489 for C=C arom.; 1187, 1069
for C-N; 812 for C-H, (2adj H, wag), oop, def arom. *H NMR (DMSO-ds, 300 MHz) § ppm = 3.57 (q, 2H, H-
3,10, 3Js2 = 10.8 Hz, 3J37 = 13.8 Hz); 3.85 (d, 2H, H-7,14, %J73= 13.8 Hz); 4.35 (d, 2H, H-2,9, 3J,5= 10.8 Hz)
and 6.50-7.43 (m, 14H, arom. protons). Anal. Calcd (%) for C3oH20N4OsBr, (692): C: 52.02; H: 2.89; N: 8.09.
Found: C: 51.93; H: 2.94; N: 7.85.

5d: 2,9-bisfuryl-5,12-bis(4-nitrodiphenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,%70,1140] tetradecane-4,6,11,13-
tetraone:

Was crystallized from benzene as yellow-pale powder, m.p.: 280°C. Yield: 78.04%. IR: KBr, vmax (cm™) IR: KBr,
vmax (cmt) 3119 for C-H in furyl; 3088 for C-H arom.; 2972 for C-H aliph.; 1727 for C=0 groups; 1598, 1479 for
C=C arom.; 1527 for NO; 1188, 1096 for C-N; 853 for C-H, (2adj H, wag), oop, def arom. Anal. Calcd (%) for
CaoH20N6O10 (624): C: 57.69; H: 3.20; N: 13.46. Found: C: 57.32; H: 3.50; N: 12.84.

5e:  2,9-bisfuryl-5,12-bis(4-iodophenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,>70,1%140] tetradecane-4,6,11,13-
tetraone:

Was crystallized from benzene as white powder, m.p.: 310°C. Yield: 69.94%. IR: KBr, vmax (cm™) 3115 for C-H
in furyl; 3036 for C-H arom.; 2970 for C-H aliph.; 1721 for C=0 groups; 1586 for C=C arom.; 1185 for C-N; 819
for C-H, (2adj H, wag), oop, def arom. *H NMR (DMSO-dg, 300 MHz) & ppm = 3.57 (q, 2H,H-3,10, 3J3, = 10.8
Hz, 3J37 = 13.8 Hz); 3.85 (d, 2H,H-7,14, 3J73= 13.8 Hz); 4.35 (d, 2H,H-2,9, %J,3= 10.8 Hz) and 6.50-7.43 (m,
14H, arom. protons). Anal. Calcd (%) for C3oH20N4Osl» (786): C: 45.80; H: 2.54; N: 7.12. Found: C: 45.96; H:
3.08; N: 7.02.

General synthesis of 2,9-bis(aryl)-5,12-N,N'-bis(aryl)-1,5,8,12-tetraazatetracyclo[6,6,0,570,1%140] tetra-
decane-4,11-dihydroxy-6,13-dione 6,7(a-e):

Dissolve of each of 4, 5(a-e) (5.0 mmol) in ethanol abs. and NaBH4 (2,000 mg, 54.0 mmol) was added and stirred
under reflex for 5 hours. The resulting mixture was neutralized with dilute HCI and extracted by diethyl ether. The
solvent was evaporated under reduced pressure and the residue recrystallized from ethanol to give each of
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compounds 6, 7(a-e), respectively. The structural determination for these compounds confirmed by elemental
analyses and spectral data.

6a: 2,9-bis(4-chlorophenyl)-5,12-N,N'-diphenyl-1,5,8,12-tetraazatetracyclo[6,6,0,%70,1%140]  tetradecane-
4,11-dihydroxy-6,13-dione:

Orange powder, m.p.: 185°C. Yield: 74.36%. IR: KBr, vmax (cm™) 3500, 3316 for -OH; 3062 for =C-H arom;
2960, 2926 for C-H aliph.; 1676 for C=0; 1600, 1542 for C=C arom.; 1446, 1388 for C-H aliph. bend; 1194 for
C-N; 1094, 1014 for C-0; 830 for C-H (2adj H, wag), oop, def. arom. and 754, 692 for C-H (5adj H, wag), oop,
def arom. *H NMR (DMSO-ds, 200 MHz) & ppm = 3.05 (g, 2H, H-3.10); 3.5-5.00 (br, 8H, for H-2,4,7,9,11,14
and 20H), 7.00-7.80 (m, 18H, arom. protons). EIMS: m/z = 627 for molecular ion peak and a base peak at m/z =
124. Anal. Calcd (%) for C34H2sN4O4Cl, (627): C: 65.07; H: 4.46; N: 8.93. Found: C: 65.31; H: 3.99; N: 8.84.

6b: 2,9-bis(4-chlorophenyl)-5,12-N,N'-bis(4-methylphenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,%70,9140]
tetradecane-4,11-dihydroxy-6,13-dione:

Orange powder, m.p.: 200°C, Yield: 73.93%. IR: KBr, vma (cm™) 3500, 3316 for -OH groups; 3070 for =C-H
arom.; 2922 for C-H aliph.; 1672 for C=0 groups; 1606, 1520 for C=C arom.; 1408, 1308 for C-H aliph. bend;
1178, 1206 for C-N; 1092 for C-O and 818 for C-H (2adj H, wag), oop, def arom. *H NMR (CDCls, 300 MHz) §
ppm = 1.27 (s,2H,20H); 2.34 (s,6H,2CH3s); 3.5-4.5 (m,6H,H-2,3,7,9,10,14); 5.50 (d,2H,H-4,11); 3.4-4.2 (m,5H,H-
2,4,7,9,11); 7.20-7.70 (m, 16H, arom. protons). EIMS: m/z = 655 for molecular ion peak and a base peak at m/z
=186. Anal. Calcd (%) for C3sH32N404Cl, (655): C: 65.95; H: 4.88; N: 8.54. Found: C: 66.29; H: 4.56; N: 8.18.

6¢: 2,9-bis(4-chlorophenyl)-5,12-N,N'-bis(4-bromophenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,%70,1%40] tetra-
decane-4,11-dihydroxy-6,13-dione:

Orange powder, m.p.: 187°C. Yield: 71.36%. IR: KBr, vmax (cm™) 3552, 3426 for -OH groups; 3052 for =C-H
arom.; 2968 for C-H aliph; 1672 for C=0 groups; 1596, 1490 for C=C arom; 1302 for C-H aliph (bend); 1206 for
C-N; 1012 for C-O and 824 for C-H (2adj H, wag), oop, def arom.H NMR (DMSO-ds, 200 MHz) & ppm = 3.05
(9,2H,H-3,10); 3.5-5.00 (br, 8H, for H-2,4,7,9,11,14 and 20H), 7.00-7.80 (m,16H, arom. protons) Anal. Calcd
(%) for C34H26N404Cl2Br, (785): C: 51.97; H: 3.31; N: 7.13. Found: C: 52.34; H: 3.74; N: 6.83.

6d: 2,9-bis(4-chlorophenyl)-5,12-N,N'-bis-(4-nitrophenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,%70,'%140] tetra-
decane-4,11-dihydroxy-6,13-dione:

Orange powder, m.p.: 160°C. Yield: 69.19%. IR: KBr, vmax (cm™) 3534 for -OH groups; 3030 for =C-H arom.;
2920 for C-H aliph.; 1718 for C=0 groups; 1600, 1506 for C=C arom; 1336 for C-H aliph. bend; 1182 for C-N,
1108, 1070 for C-O and 836 for C-H (2adj H, wag), oop, def arom. EIMS: m/z = 717 for molecular ion peak and
a base peak at m/z = 125. Anal. Calcd (%) for C34H26NsOsCl2 (717): C: 56.90; H: 3.62; N: 11.71. Found: C: 56.61;
H: 3.33; N: 11.31.

6e: 2,9-bis(4-chlorophenyl)-5,12-N,N"-bis(4-iodophenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,>70,1%140] tetra-
decane-4,11-dihydroxy-6,13-dione:

Colorless powder, m.p.: 204°C. Yield: 67.96%. IR: KBr, vmax (cm™) 3564 for —-OH groups; 3070 for C-H arom.;
2924, 2890 for C-H aliph.; 1668 for C=0 groups; 1596, 1530 for C=C arom; 1400 for C-H aliph. bend; 1240, for
C-N 1092, 1010 for C-O; and 820 for C-H (2adj H, wag), oop, def arom. *H NMR (DMSO-dg, 200 MHz) & ppm
= 3.05 (9,2H,H-3,10); 3.5-5.00 (br,8H,H-2,4,7,9,11,14 and 20H), 7.00-7.80 (m,16H, arom. protons) Anal. Calcd
(%) for C34H26N404Cl2l, (877): C: 46.52; H: 2.96; N: 6.38. Found: C: 46.27; H: 3.14; N: 5.98.

7a: 2,9-bisfuryl-5,12-bis(phenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,%70,2%%40] tetradecane-4,11-dihydroxy-
6,13-dione:

Orange powder, m.p.: 289°C. Yield: 67.79%. IR: KBr, vmax (cm*) 3550 for -OH groups; 3113 for C-H in furyl;
3065 for C-H arom.; 2921 for C-H aliph.; 1686 for C=0 groups; 1598, 1490 for C=C arom.; 1383 for aliph.; C-H,
asym, def; 1183 for C-N and 749, 690 for C-H, (5adj H, wag), oop, def arom. EIMS: m/z = 538 for molecular ion
peak and a base peak at m/z = 95. Anal. Calcd (%) for C3oH2sN4Os (538): C: 66.91; H: 4.83; N: 10.41. Found: C:
66.74; H: 4.67; N: 9.98.

7b:  2,9-bisfuryl-5,12-bis(4-methylphenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,570,°140] tetradecane-4,11-di-
hydroxy-6,13-dione:

Colorless powder, m.p.: 185°C. Yield: 68.68%. IR: KBr, vmax (cm™*) 3580 for -OH groups; 3119 for C-H in furyl;
3088 for C-H arom.; 2920, 2854 for C-H aliph.; 1696 for C=0 groups; 1604, 1524 for C=C arom.; 1450, 1406 for
aliph., C-H, asym, def); 1188 for C-N, 1136 for C-O and 816 for C-H, (2adj H, wag), oop, def arom. Anal. Calcd
(%) for C32H3N4Og¢ (566): C: 67.84; H: 5.30; N: 7.89. Found: C: 68.15; H: 4.97; N: 9.72.
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7c:  2,9-bisfuryl-5,12-bis(4-bromophenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,%70,°140] tetradecane-4,11-di-
hydroxy-6,13-dione:

Orange powder. m.p.: 170°C. Yield: 65.03%. IR: KBr, vmax (cm™*) 3580 for -OH groups; 3112 for C-H in furyl;
3070 for C-H arom.; 1682 for C=0 groups; 1596, 1528 for C=C arom.; 1146 for C-N, 1074 for C-O and 824 for
C-H, (2adj H, wag), oop, def arom. *H NMR (DMSO-ds, 200 MHz) & ppm = 3.05 (q,2H,H-3,10); 3.5-5.00
(br,8H,H-2,4,7,9,11,14 and 20H), 7.00-7.80(m, 14H, arom. protons). Anal. Calcd (%) for C3oH24N4O0¢Br, (696):
C:51.72; H: 3.44; N: 8.04. Found: C: 52.13; H: 3.69; N: 8.18.

7d:  2,9-bisfuryl-5,12-bis(4-nitrophenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,570,°140]  tetradecane-4,11-di-
hydroxy-6,13-dione:

Brown powder. m.p.: 115°C. Yield: 74.04%. IR: KBr, vmax (cm™) 3570 for -OH groups; 3112 for C-H in furyl;
3080, 3030 for C-H arom.; 2922 for C-H aliph.; 1700 for C=0 groups; 1598, 1504 for C=C arom.; 1196 for C-N,
1110 for C-O and 842 for C-H, (2adj H, wag), oop, def arom. 'H NMR (DMSO-dg, 200 MHz) § ppm =
3.05(g,2H,H-3,10); 3.5-5.00 (br,8H,H-2,4,7,9,11,14 and 20H), 7.00-7.80 (m,14H, arom. protons). Anal. Calcd
(%) for C3oH24NgO10 (628): C: 57.32; H: 3.82; N: 13.37. Found: C: 57.69; H: 4.05; N: 12.84.

7e: 2,9-bisfuryl-5,12-bis(4-iodophenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,>70,1%140] tetradecane-4,11-dihydr-
oxy-6,13-dione:

Brown powder. m.p.: 184°C. Yield: 72.01%. IR: KBr, vmax (cm™) 3570 for -OH groups; 3112 for C-H in furyl;
3070 for C-H arom.; 2924 for C-H aliph.; 1682 for C=0 groups; 1588, 1524 for C=C arom.; 1146 for C-N, 1062,
1008 for C-0O and 818 for C-H, (2adj H, wag), oop, def arom. EIMS: m/z = 790 for molecular ion and a base peak
at m/z = 218. Anal. Calcd (%) for C30H24N40¢l2 (790): C: 45.56; H: 3.03; N: 7.08. Found: C: 45.43; H: 3.38; N:
7.23.

General synthesis of 2,6-bis(aryl)-3,7-dicarboxy-4,8-V,N'-bis(aryl carbonylamide)-1,5-diazadicyclooctane
8(b,d,e) and 9d:

Dissolve of each of 4b-e and 5d (5.0 mmol) in 20 ml of 20% aqueous NaOH was stirred under reflux for 2 hours.
After cooling the resulting mixture neutralized with (0.01 M) HCI and extracted by chloroform. The solvent
evaporated under reduced pressure and the residue recrystallized from ethanol to give each of compounds 8b-e
and 9d, respectively. The structural determination for these compounds confirmed by elemental analyses and
spectral data.

8b: 2,6-bis(4-chlorophenyl)-3,7-dicarboxy-4,8-N,N'-bis(4-methylphenyl carbonylamide)-1,5-diazadicyclo-
octane:

Orange powder, m.p.: 260°C. Yield: 73.23%. IR: KBr, vmax (cm™) 3500-2400 for -OH in carboxylic groups; 2896,
2876 for C-H aliph.; 1700 for C=0 groups; 1600 for C=C arom.; 1522 for N=0; 1424, 1394 for C-H aliph. bend;
1174 for C-N; 1092 for C-O and 812 (s) for C-H (2adj H, wag), oop, def arom. *H NMR (DMSO-d6, 300 MHz) &
ppm = 2,40 (s,6H,2CH3), 3.62 (q,2H,H-3,7 3J3, = 10.8 Hz, 3J37 = 13.8 Hz), 4.04 (d,2H,H-4,8 3J75= 13.8 Hz),
4.30 (d,2H,H-2,6 %J,,3= 10.8 Hz), 6.95 -7.60 (m, 18H, arom. and amide protons), 10.87 (s,2H,20H protons).
EIMS: m/z = 687 for molecular ion peak and a base peak at m/z = 64. Anal. Calcd (%) for C3sH32N4OsCl, (687):
C: 62.88; H: 4.65; N: 8.15. Founds: C: 61.71; H: 4.36; N: 7.88.

8d: 2,6-bis(4-chlorophenyl)-3,7-dicarboxy-4,8-N,N'"-bis(4-nitrophenyl carbonylamide)-1,5-diazadicyclooct-
ane:

Orange powder, m.p.: 228°C, Yield: 79.27%. IR: KBr, vmax (cm™) 3500-2550 for -OH in carboxylic groups; 2922,
2888 for C-H aliph.; 1716 for C=0 groups; 1598 for C=C arom.; 1492 for N=0; 1424,1340 for C-H aliph. bend;
1152 for N-C; 1092 for C-O and 830 for C-H (2adj H, wag), oop, def. arom. *H-NMR (DMSO-ds, 200 MHz) &
ppm = 3.0-4.5 (m,6H,H-2,3,4,6,7,8), 7.00-7.80 (m,18H, arom. and amide protons); 11.00 (s,2H,20H). EIMS: m/z
=749 for molecular ion peak and a base peak at m/z = 221. Anal. Calcd (%) for C3aH2sNgO10Cl» (749): C: 54.47,
H: 3.47; N: 11.21. Founds: C: 54.69; H: 3.97; N: 10.95.

8e: 2,6-bis(4-chlorophenyl)-3,7-dicarboxy-4,8-N,N'-bis(4-iodophenyl carbonylamide)-1,5-diazadicyclooct-
ane:

Orange powder, m.p.: 197°C, Yield: 71.92%. IR: KBr, vmax (cm™) 3500-2400 for -OH in carboxylic groups; 2896
for C-H aliph.; 1678 for C=0 groups; 1598 ,1528 for C=C arom.; 1488, 1390 for C-H aliph. bend; 1186 for C-N;
1094 for C-O and 822 (s) for C-H (2adj H, wag), oop, def arom. *H-NMR (DMSO-dg, 200 MHz) § ppm = 3.0-4.5
(m,6H,H-2,3,4,6,7,8), 7.00-7.80 (m, 18H, arom. and amide protons); 11.00 (s,2H,20H). Anal. Calcd (%) for
CasH26N4O6Cl215 (911): C: 44.78; H: 2.85; N: 6.14. Founds: C: 44.30; H: 3.32; N: 6.21.
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9d: 2,6-bisfuryl-3,7-dicarboxy-4,8-bis(N-p-nitrophenyl carbonylamide)-1,5-diazadicyclooctane:

Orange powder. m.p.: 350°C. Yield: 66.67%. IR: KBr, vmax (cm™) 3330-2500 for -NH, -OH groups; 1686 for C=0
groups; 1588 C=C arom., 1492 for NO,; 1146 for C-N, 1116, 992 for C-O and 854 for C-H, (2adj H, wag), oop,
def arom. *H NMR (DMSO-ds, 200 MHz) § ppm = 3.00-4.00 (m,6H,H-2,3,4,6,7,8); 6.50-7.80 (m,16H, arom. and
amide protons) and 11.00 (s,2H, for carboxyl protons). Anal. Calcd (%) for CsoH24NO12 (660): C: 54.54; H: 3.63;
N: 12.72. Founds: C: 55.00; H: 4.11; N: 13.16.

General synthesis of 2,9-bis(aryl)-5,12-N,N"-bis(aryl)-1,5,8,12-tetraazatetracyclo[6,6,0,%70,%140] tetradeca-
3,10-diene-4,6,11,13-tetraone 10(c,d) and 11(a,b):

Dissolve of each of 4c-d and 5a-b (5.0 mmol) in 20 ml of nitrobenzene was stirring under reflux for 5 hours. After
cooling the solid obtained was filtrated and recrystallized from acetone to give each of compounds 10c-d and 11a-
b, respectively. The structural determination for these compounds confirmed by elemental analyses and spectral
data.

10c: 2,9-bis(4-chlorophenyl)-5,12-N,N'-bis(4-bromophenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,370,10140]
tetradeca-3,10-diene-4,6-,11,13-tetraone:

White powder, m.p.: 269°C.Yield: 79.79%. IR: KBr, vmax (cm™*) 2914 for C-H aliph.; 1720 for C=0 groups; 1630,
1512 for C=C aliph. and arom.; 1490, 1377 for C-H aliph. bind; 1177 for C-N; 1090 for C-O and 824 for C-H
(2adj H), oop, def arom. *H NMR (DMSO-d6, 300 MHz) & ppm = 4.9 (m,2H,H-2,9), 7.27-8.37 (m,16H, arom.
protons). Anal. Calcd (%) for C34H1sN4O4Cl2Br, (777): C: 52.50; H: 2.31; N: 7.20. Founds: C: 52.14; H: 2.34;
N: 7.26.

10d: 2,9-bis(4-chlorophenyl)-5,12-N,N'-bis(4-nitrolphenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,%70,9140]
tetradeca-3,10-diene-4,6,-11,13-tetraone.

Colorless powder, m.p.: 290°C. Yield: 84.87%. IR: KBr, vmax (cm) 2919 for C-H aliph.; 1726 for C=0 groups;
1598, 1526 for C=C aliph. and arom.; 1492 for N=0; 1342 for C-H aliph. bend; 1163 for N-C; 1015 for C-O and
830 for =C-H (2adj H, wag), oop, def. arom. *H NMR (DMSO-d6, 300 MHz) & ppm = 4.9 (m,2H,H-2,9), 7.27-
8.37 (m,16H, arom. protons). EIMS: m/z = 709 for molecular ion peak and a base peak at m/z = 217. Anal. Calcd
(%) for C3aH1gsNgOg Cl2 (709): C: 57.54; H: 2.53; N: 11.84. Founds: C: 56.56; H: 2.60; N: 11.46.

11a: 2,9-bisfuryl-5,12-diphenyl-1,5,8,12-tetraazatetracyclo[6,6,0,570,:%140] tetradeca-3,10-diene-4,6,11,13-
tetraone:

White powder. m.p.: 297°C. Yield: 83.52%. IR: KBr, vmax (cm™*) 3119 for C-H in furyl; 3030 for C-H arom.; 2922
for C-H aliph.; 1716 for C=0 groups; 1630, 1496 for C=C arom.; 1196 for C-N, 1110 for C-O and 743, 692 (s)
for C-H (5adj H, wag), oop, def arom. *H NMR (DMSO-d6, 300 MHz) § ppm = 4.9 (m,2H,H-2,9), 7.27-8.37
(m,14H, arom. protons). Anal. Calcd (%) for C3oH1sN4Os (530): C: 67.92; H: 3.39; N: 10.56. Founds: C: 67.55;
H: 4.08; N: 10.43.

11b: 2,9-bisfuryl-5,12-bis(4-methylphenyl)-1,5,8,12-tetraazatetracyclo[6,6,0,0,1%140] tetradeca-3,10-diene-
4,6,11,13-tetraone:

White powder. m.p.: 298°C. Yield: 77.58%. IR: KBr, vmax (cm™) 3119 for C-H in furyl; 3075, 3036 for C-H arom.;
2980 for C-H aliph.; 1721 for C=0 groups; 1629, 1511 for C=C arom.; 1378 for aliph., C-H, sym, def, 1110 for
C-0 and 810 (s) for C-H (2adj H, wag), oop, def arom. Anal. Calcd (%) for C32H22N4Og (558): C: 68.81; H: 3.94;
N: 10.03. Founds: C: 68.31; H: 4.43; N: 9.99.

Methodology of antimicrobial activity

The filter paper disc method was performed in Nutrient agar for bacteria and Dox agar for fungi (Abdel-Rahman
et al., 2002). These agar media were incubated with bacteria or fungi, respectively. The filter paper disc (6 mm
diameter) saturated with a solution of each compound (10 mg/mL of DMSO) were incubated in agar media. The
incubation time was 48 hours at 37°C for bacteria and 28°C for fungi. Discs saturated with compounds and free
DMSO were used as control. Ciprofloxacin and Griseofulvin were used as a reference for evaluation of
antibacterial (Lundstrom, 1983) and antifungal activities (Scrowston, 1981). By this manner some of the newly
synthesized compounds were screened in vitro for their antibacterial activity against two strain of bacteria
(Pseudomonas aeruginosa as —ve Gram and Staphylococcus aureus as +ve Gram) and two species of fungi
(Aspergillus niger and Aspergillus terreus).
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Results and discussion

The initial starting 1,4-bis[(4-chlorophenyl) benzylidene] hydrazine 1 and 1,4-bis[(furyl) benzylidene] hydrazine
2for the cycloaddition reactions were early reported (Abdou et al., 1982). The N-aryl maleimides 3a-e were chosen
as the dipolarophiles for the same purpose (Cava et al., 1961). The reaction mixture of aldazine 1 or 2 with each
of N-aryl maleimides 3a-e were fused in an oil bath at different times and temperatures give good solid yields of
cycloadduct compounds 4, 5(a-€), respectively, (Schemes 1 and 2).

All these described adducts are crystallized by very low solubility in common solvents. The data of chemical and
physical methods confirmed the formation of cycloadduct (Houk and Yamaguchi, 1984; Huisgen, 1984). This
reaction is envisaged as a tandem [3+2] cycloaddition (1,3-dipolar) reaction. This reaction subsequent is known
as a criss-cross cycloaddition (Pezdirc et al., 2005). In our investigation, we tried to interest in the effect of
substituents in the N-aryl maleimides 3a-e on the exo-endo selectivity of the cycloaddition reaction with aldazine
1 and 2 to give compounds (Al-Sharae’y and Gahnem, 2014) 4, 5(a-e), respectively.

The IR spectra for compounds 4, 5(a-€) exhibited stretch absorption bands corresponding to C-H aliphatic at 2950-
2900 cm'l; aromatic C-H at 3075-3030 cm™?; C=0 at 1725-1700 cm'%; arom. C=C at 1620-1520 cm™ and N-C in
maleimide moiety at 1190-1170 cm™. Another good evidence can be seen also in the finger prints region of same
IR spectra. Including, a signal bands for C-H in p-aromatic substituted, oop bend (2 adj H, wag) at 850, 800 cm™,
two bands for C-H in mono aromatic substituted, and oop bend at 750, 690 cm™ are appeared. The lack of any
bands, due to aliphatic C=C and C=N, in their typical ranges 1620 to 1580 cm™* indicates the formation of adducts
and the absence of any initial compounds, N-aryl maleimides and aldazines as previously reported (Silverstein et
al., 2005; Stewart, 2006; Al-Sharae’y et al., 2010).

The *H NMR for 4b and 5b as typical example for this series, showed a singlet at & = 2.37 (s, 6H, 2CH3); 3.57 (q,
2H, H-3,10, 3J32 = 7.4 Hz, 3J37 = 9.4 Hz); 3.85 (d, 2H, H-7,14, 3J73= 9.4 Hz,); 4.35(d, 2H, H-2.9, 3J,3= 7.4Hz);
7.00-7.85 (m, 16H, aromatic protons) ppm. While the mass spectrum of 4b showed a molecular ion peak appeared
at m/z = 651 and a base peak at 252, while 5b showed a molecular ion peak appeared at m/z = 562 and a base peak
at 186.

Some of 4, 5(a-e) were directed toward to synthesize each 6, 7(a-¢), 8(b-¢), 9d, 10(c-d) and 11(a-b), (Schemes 3,
4 and 5). Thus it has been found the reduction of each 4, 5(a-e) by NaBH, afforded the corresponding hydroxyl
derivatives 6, 7(a-e), respectively (Brunton and Jones, 2000; Takabe et al., 2004; Scheme 3). The IR spectra of
these compounds showed absorption bands at 3450 or 3400 cm™* for hydroxyl groups and strong absorption band
at. 1720 or 1700 cm* for carbonyl groups (Barradas et al., 1976). The *H NMR spectra revealed the signals for
aliphatic, hydroxyl and aromatic protons in the proper positions. However, the mass spectrum for 6a showed a
molecular ion peak appeared at m/z = 627 with a base peak at 124, while 7a showed a molecular ion peak appeared
at m/z = 538 with a base peak at 95.

R R

gr\lx o NaBH, . gN\‘ OH
= =

) )

\

R

N
HO \.
]

5 Ie

R/
Ria=H,b=CHy C=Br.d=NO e=1

Figure 3: The reduction reaction of 4, 5(a-e) by NaBH4 to produce 2,9-bis(aryl)-5,12-N,N"-bis(aryl)-1,5,8,12-
tetraazatetracyclo[6,6,0,>70,1%140] tetradecane-4,11-dihydroxy-6,13-dione 6, 7(a-e).
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Hydrolysis of 4b-e and 5d in basic media and neutralized with aqueous acid to give 8b-e and 9d, respectively,
(Scheme 4). The structural of these compounds were confirmed by elemental analysis and spectral data, which the
IR spectra showed a strong absorption broad band at 3400-2500 cm* for carboxyl groups is a well evidence for
proceeding (Al-Sharae’y et al., 2010; Brunton and Jones, 2000; Takabe et al., 2004). While the 'H NMR spectra
for 8b and 9d showed appearance of signals for aliphatic, aromatic, amide and carboxylic acids protons. The mass
spectrum of 8b showed a molecular ion pack at m/z = 687 and a base peak at 15.

Figure 4: The hydrolysis of 4b-e and 5d by NaOH to produce 2,6-bis(aryl)-3,7-dicarboxy-4,8-N,N'-bis(aryl

R
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o ; j [¢]
N AW
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Q 4bde
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carbonylamide)-1,5-diazadicyclooctane 8b-e and 9d.

Dehydrogenation of 4c-d and 5a-b were obtained through reactions of these compounds with nitrobenzene under
reflex conditions to give at the respective 10c-d and 11a-b, which were formed double bond at both carbons 3 and
10, (Scheme 5). The IR spectra of 10c-d and 11a-b showed absorption band for carbonyl groups and aliphatic,
aromatic, C=C at 1620-1580 cm™. The 'H NMR spectra showed appearance of signals for aliphatic and aromatic
protons, while mass spectrum of 10c showed a molecular ion pack at m/z = 619 with a base peak 294, and 10d
showed a molecular ion pack at m/z = 709 with a base peak at 217.
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Figure 5: The dehydrogenation reaction of 4c-d and 5a-b by nitrobenzene to produce 2,9-bis(aryl)-5,12-N,N'"-
bis(aryl)-1,5,8,12-tetraazatetracyclo[6,6,0,%70,2%140] tetradeca-3,10-diene-4,6,11,13-tetraone 10c-d and 11a-b.

Estimation of antimicrobial activity
Some of the synthesized compounds were using screened in vitro for their antimicrobial activities. Most of the
bacterial pathogens tested were resistant to synthesized compounds. Each of 4d, 5b-d and 9d show moderate
activity against Aspergillus niger, while slightly effect for other compounds against some bacterial and fungi
species as shown on Table 1. Interestingly, compounds 4d, 5d, 8d and 9d have the same core structures in bis-
aryl pyrazolo[1,2-a]pyrazole and two 4-nitrophenyl functional groups. Shared functional groups in 4d and 5d have
two diamides, while in both 8d and 9d have twice of each carboxylic acids and amides comparing to other tested
compounds, Figure 6. We believe that functional groups increase an effecting against Aspergillus niger comparing
with Aspergillus terreus.

Figure 6: The structures of 4d, 5d and 9d which have moderate activity against Aspergillus niger.
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Table 1: Antimicrobial activity of some representative compounds (diameter of inhibition zone = 12)

Test Compounds (mm)
4b | 4c | 4d | 4e | 5b | 5c | 5d | 6c | 6e | 8c | 8d | 9d | 10c | 11c | 11d | Cf | Gf

Microbes

Bacteria
Pseudomonas
aeruginosa
Staphylococcus
aureus
Fungi
Aspergillus
niger
Aspergillus
terreus
Key to symbols: Cf: Ciprofloxacin as antibacterial, Gf: Griseofulvin as antifungal, Disc diameter = 6 mm, Highly active: +++
(1Z > 19 mm), Moderately active: ++ (1Z 13-19 mm), Slightly active: + (1Z 7-13 mm), Inactive: — (IZ <7 mm).

N e e — - - + | = | =] + + - - + | +++

R [ L e = T T S e + - — | +++

S T S S S N (e S (= S [N SR [ T - - +++

- -] -1 -1 - - - + |+ |+ - - - + + +++

Conclusions

These synthesis are in a good yields. In these reactions, no catalyst required for the generation of the azomethine
imines, and this takes place only by fusing the reaction of mixture in solvent-free phase, it is an economically
feasibility in terms, also, microbial effectiveness of their against bacteria and fungi.
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